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MITIGATION OF SHORE !,AMI C
ATTRIBUTED TO T1 FEDEPAL
NAVIGATION STRUCTURES AT

PORT SANILAC HARBOR, MICHIGAN

( ) DRAFT (X) FINAL ENVIRONMENTAL STATEMET

RESPONSIBLE OFFICE: U. S. ARMY ENGINEEP )ISTRICT, DETROIT

P.O. Box 1027. Detroit. Michican 48231
(313) 226-6762

1. NAME OF ACTION: (X) ADMINISTRATIVE ( ) LEGISLATIVE

A
2. DESCRIPTION OF ACTION: The Corps of Engineers proposes to mitigate
shore erosion in the vicinity of Port Sanilac Harbor, Sanilac County,
Michigan, that is attributable to the Federal navigation structures at thp

harbor. Studies have determined that erosion attributable to the naviqa-

tion project is approximately 43.0% of the total erosion due to all causes.
The plan considered most practical for this purpose entails the creation
of a feeder beach and a subsequent periodic nourishment of the area

suffering shore damage. Approximately 90,000 cubic yards of fill material
will be required initially and 30,000 cubic yards of fill will be

reauired periodically (approximately annually) for an undetermined number
of years. The establishment and sustenance of such a beach will provide
the quantities of littoral material interrupted by the navigation project
to the shores downdrift.

3.1 ENVIRONMENTAL IMPACTS: The provision of a feeder beach and subsequent
nourishment would mitigate bluff erosion due to the navigation project by

re-establishing a simulated natural pattern of littoral drift. Creatina a
beach would approach a natural condition that might exist were it not for

the navigation project. Decreasing bluff erosion would serve to decrease
the turbid water conditions in these areas so the resulting beaches would
be aesthetically pleasing as well as useful for recreational bathina and

surf fishing.

3.2 ADVERSE ENVIRONMENTAL EFFECTS: The disposition of sand for the project
will cause a temporary increase in the turbidity of the water at the opera-

tional sites and will affect what bottom-dwelling organisms are in these
areas. This effect, however, should be minimal because few bottom-dwelling

organisms normally exist in the wave-washed shore area. The only other
identified adverse effect is the temporary increase in noise, inconvenience,
and dirt levels caused by the construction and transportation operations
associated with beach formation.

4. ALTERNATIVES TO T11E PROPOSED ACTION: Alternative solutions considered
were:

(A) A "Do Nothing" scheme; this attitude would not satisfy the man-
date of Section 111 of P.L. 90-483 since it has been established that a
portion of the shore damace is attributable to the Federal navigation project.
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(B) Removing the harbor structures at Port Sanilac Harbor; this would
eliminate recreational boat traffic; littoral drift would resume southward
thus affecting the littoral accretion zone north of thle harbor containing
prime recreational beaches and shore developments.

(C) Shoreland regulation and management techniques; application of
such measures will serve to prevent unwise development in areas subject
to erosion but will not offer immediate protection to the eroding shore-
line.

(D) Partial removal of navigation structures, reduction of project
depth, and shoreline manaqement; a significant reduction in project depth
would be necessary to allow .ittoral materials to bypass the harbor, in
which case the effectiveness of the harbor for recreational traffic would
be restricted or eliminated.

(E) Continuous armor protection with reshaping of the shoreline to a
stable angle; this action would deprive the littoral stream of its natural
input from bluff erosion so the problem would move downdrift and necessi-
tate additional seawalls; reshaping the bluffs would result in the loss of
real estate.

(F) Installation of groins along the damage area; groins on Lake
Huron are often effective, but might not be effective south of the harbor
structure where littoral drift is insufficient to fill the groins.

(G) Groins artificially filled; could be maintained with annual nour-
ishment by borrow material from a land borrow area.

(H) Offshore breakwaters; such structures would dissipate wave energy,
serve to build up a stable bottom profile and form a protective beach; how-

*ever, such offshore structures are aesthetically displeasing and a hazard
to small craft navigation; they would also alter the character of the lit-

* toral zone.

(I) Offshore breakwaters and annual beach nourishment; would accom-
plish more rapidly the preventive measures listed in (H) above.

(J) Protective beaches; nearly identical to the recommended feeder
beach approach by serving to restore the littoral drift through the movement
of shore currents and wave action; uniform placement of fill material along
the beach would be more costly tiian the stockpile method of placement
considered for the feeder proposal.

5. COMMENTS REQUESTED: The Draft and this Final Environmental Statement
have been sent to the following agencies or officials for comment:
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MITIGATION OF SHORE DAMAGE
ATTRIBUTED TO THE FEDERAL NAVIGATION STRUCTURES

AT
POR SANILAC HARBOR, MICHIGAN

1. PROJECT DESCRIPTION

1.01 Section Ill of the River and Harbor Act of 1968 (P.L. 90-483)
authorizes the Secretary of the Army, actinq through the Chief of Enqineers,
to investigate, study and construct projects for the prevention or mitiga-
tion of shore damnages attributable to Federal navigation works. The cost
of installing, operating and maintaining such projects shall be borne en-
tirely by the United States. However, no such projects can be constructed
without specific authorization by Congress if the estimated first cost
exceeds $1,000,000.

1.02 South of Port Sanilac Harbor, the shore of Lake Huron is. char-
acterized by erosion. Studies have shown that this erosion problem is
partially attributable to the Federal navigation project at Port Sanilac
as well as other factors of the normal erosion processes. In recent years,
high lake levels have greatly expanded the extent of this problem.

1.03 The Section 111 authority provides only for mitigation of ero-
sion in excess of the natural rate. The authority is not intended to pro-
vide mitigation measures of such magnitude as to approach the extent of
protection usually associated with the development of regular beach erosion
control projects. Factors which may not be mitigated under this authority
include the effects of wind and wave action, violent storms, high water levels
and normal erosion processes, as well as possible adverse effects from
beneficially intended shore protective structures, including man-made
changes or adjustments in the shorefront configuration. All these factors
were investigated at Port Sanilac Harbor, and it was determined that ero-
sion attributable to the harbor structures in the area of adverse influence
is approximately 43.0% of the total erosion due to all. causes.

Al 1.04 The proposed plan of improvement, designed to restore a simulated
patterm of littoral drift, would provide for an initial placement of 90,000
cubic yards of unpolluted sand fill for a feeder beach plus subsequent periodic
(approximately annual or on an "as needed basis") nourishment of subsequent
unpolluted sand fill equal to the amount of material (approximately 30,000
cubic yards a year) being interrupted or diverted into deep water by the
harbor stzructures. The periodic nourishment plan, as stated, would give
protection to the shore damage area affected by the navigation structiires
and be within the limits of the Section 111 authority. The initial feeder
beach fill would be placed in an appropriate location (as indicated in
the following PLAN OF IMPROVEMENT) thus filling private shore protective
structures to conditions generally existing prior to construction of the



navigation project. Subsequent nourishment material would be placed at the
feeder beach site in an appropriate located stockpile for distribution by
natural shore processes. The establishment of a feeder beach with subsequent
nourishment supplied periodically at the normal littoral transport rate will
allow the quantities of littoral materials interrupted by the navigation
project to be restored into the system. Such provision of an initial
feeder beach and subsequent nourishment would lessen erosion and establish
a simulated natural pattern of littoral drift. The placement and nourishment
of the beaches at Port Sanilac may eventually increase the supply of littoral
drift to southern Sanilac County areas.

1 .05 The beach would be placed such that it would be influenced
by shore processes for distribution to the rest of the shore damage area.
Accordingly, it has been determined that the beach would be placed such
that upon adjustment by wave action, the material will form a protective
berm while being dispersed by wave action.

1.06 Initial placem~ent of the feeder beach and several years of
periodic nourishment would be required before the area would stabilize.
The only erosion that would then occur would be that due to natural pro-
cesses. Bluff erosion is partially caused by wave action at its toe,
dependent on the soil characteristics of the bluff itself and the movement
of groundwater through the bluff. Beach nourishment will reduce bluff
erosion due to wave action but will not alleviate erosion of the bluff due
to groundwater seepage or sheet erosion.

1.07 The design of the optimum fill material is covered in the Section
4.ll Detailed Project Report on Shore Damage at Port Sanilac Harbor, Michigan.

1.06 The U. S. Army Corps of Engineers utilizes the Unified Soil
Classification System. The following grain size-nomenclature table is
included for clarity.

TABLE 1

VISUAL Coarse Fine
DESCRIPTION BOULDER COBBLE GRAVEL GRAVEL

SIEVE B." 3' 1-1/2" 1" 3/4" 1/2" 3/8" #3
DIA. IN MM. 203.2 76.14 38.57 25.38 19.03 12.7 9.52 6.8
PH I -6.25 -5.25 -4.67 -4.25 -3.67 -3.25 -2.77

VISUAL Coarse medium Fine
DESCRIPTION SAND SAND SAND

SIEVE #4 #8 #10 #20 #30 #40 #50 #70 #100 #200
DIA. IN MM. 4.76 2.36 2.00 0.84 0.59 0.42 0.297 0.210 0.149 0.074
PHI -2.25 -1.25 -1.00 0.25 0.75 1.25 1.75 2.25 2.75 3.75
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VISUAL
DESCRIPTION SILT CLAY

SIEVE
DIA. IN MM. 0.05 0.04 0.03 0.02 0.01 0.005 0.004 0.003 0.002 0.0015
PHI 4.32 4.64 5.05 5.64 6.64 7.64 7.96 8.38 8.96 9.38

1.09 The optimum fill material has a mean diameter of .31 mmn.

1.10 Volume of fill will have to be adjusted if the beach fill used
does not conform to the desired gradiation or average specific gravity. if,
for instance, the fill material contains too much fine sand, or if the
average specific gravity of the fill material is less than the averaqe spe-
cific gravity of the original beach material sampled and subsequently used
as a basis for calculations and analysis, a greater quantity of fill would
have to be provided to insure that the intended beach fill quantities would
stay on or near the beach.

PLAN OF IMPROVEMENT

1.11 Some of the erosion along the shoreline of the Village of Port
Sanilac and Sanilac Township is a function of a lack of suitable natural
beach nourishment. It is believed that littoral materials from beaches to
the north, which would norrally move southward as littoral drift, are
effectively diverted or blocked and retained by the north breakwater. This
material then becomes stable, protected within and adjacent to the north
breakwater. As a result the eroding area is starved of sand that would
normally move back and forth naturally along the shoreline.

1.12 Creation by artificial means of an initial feeder beach with
subsequent periodic nourishment has been selected as the most practical
plan for mitigating the effects of the navigation project. It is considered
that a plan of artificial beach nourishment would establish the shoreline
and fill private shore protective structures to conditions qenerally
existing prior to construction of the navigation project. Existinq shore
protection structures extend for 4,400 feet south of the harbor. Wide
armored beaches extend from 4,400 feet to 8,200 feet south of the harbor.
Bluff and beach erosion in this area is minimal. The area of severest
erosion extends from 8,200 feet south to 13,700 feet south of the harbor
(Camp Ozanam). The proposed mitigation plan would provide for initial
placement of a feeder beach approximately 150 feet wide, extending from
7,400 feet south to 10,400 feet south of the harbor. The initial feeder
beach would contain approximately 90,000 cubic yards of unpolluted sand fill
obtained from nearby commercial pits. Subsequent (approximately) annual
nourishment would provide 30,000 cubic yards of unpolluted sand along a
2,000 foot long stretch of shoreline between 7,400 feet and 9,400 feet south
of the harbor. The feeder beach fill would extend out about 100 feet. A
roadside park is located between 8,900 feet and 10,400 feet south of the

3



harbor. The unpolluted sand fill would be obtained from land borrow areas.
The proposed land borrow areas are all commercial pits. Local commercial
pits were investigated. The exact pit site or sites for supply will not be
decided upon until Plans and Specifications Stage. "'he source material
obtained from land borrow areas could be transported by truck along I'lialway
25 to Washington Road; then placed over the bluff by a temporary hopper-
conveyor system where it would then be spread into place by earth moving
equipment. After placement the material would be acted upon by natural
currents. Periodic nourishment would be equal to the amount of material
interrupted by the harbor.

1.13 This Plan of Improvement would mitigate shore damages caused
by the Federal breakwaters. however, improvements would be limited to
mitigating the damaqes that can he directly identified and attributed to
the navigation project.

1.14 Lands created by beach nourishment below the ordinary high water
mark, 579.b feet, are administered by the State for public trust. Lands
between 579.8 feet and the water's edge are subject to public trust but
the riparian has exclusive use to the water's edge. When the lake level
is above 579.b feet, submerged lands above that point are also in the
public trust.

1.15 This plan of improvement is designed to only mitigate the
effects of the navigation project by restoring littoral transport and
providing annual nourishment equal to the amount of material which is
interrupted or diverted into deep water.

1.16 Because alongshore transport rates can vary considerably from
year to year in response to fluctuations in storm intensities, the initial
feeder beach must contain considerably more material than one year's
average transport. The variance in transport rates is unknown; therefore,
the initial placement-volume choice must be somewhat arbitrary. A placement
of about three years' transport was chosen to protect against possible
hich initial erosion rates while the erosion area stabilizes, as well as
to protect against unforeseeable severe storms or series of such storms.

1.17 It is estimated that the initial placement of the 90,000 cubic
yards of sand could be accomplished on one construction season (sprinq,
summner, fall) within a period not to exceed 90 days. It is anticipated
that periodic (approximately annual) replenishment periods of nourishment
of 30,000 cubic yards of unpolluted sand could be accomplished within a
period .iot to exceed 50 days.
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1.18 Water quality will be monitored to insure that no degradation
occurs in the vicinity of the Port Sanilac Harbor. The Corps will coordinate
its proposed action with the local colmunity. The Sanilac County Health
Department will be asked to monitor the quality of the water to insure that
no degradation occurs in the vicinity of Port Sanilac Harbor. If any varia-
tion in acceptable standards are noted during monitoring operations, the
Village or County will notify the U. S. Army Corps of Engineers, Detroit
District, Saginaw area office and/or the U. S. Coast Guard and/or the Corps
Detroit District Off ice; at which time the Corps mitigation activities will
be immediately stopped until corrective action satisfactory to all parties
concerned can be initiated.

PLAN IMPLEMENTATION

1.19 The procedure for converting the proposed mitigation plan to
a reality can be summarized as follows:

1.20 The District Engineer transmits the findings in this report to
the Division Engineer, North Central Division, U. S. Army Corps of Engineers,
for review.

1.21 Upon completion of this review, the Division Engineer will
transmit the report to the chief of Engineers. If the Chief of Engineers
approves the project, he will request appropriation of funds through the
Office of Manaciement and Budget as part of a Budgetary Submission.

1.22 After the Office of Management and Budgiet has reviewed the
Budgetary Submission, the budget is presented to Congress for appropriation
of funds.

1.23 Following the appropriation and receipt of funds, construction
of the remedial measures by the Corps of Engineers will be initiated.
The start of construction is dependent upon the availability of funds.

1.24 After completion of the project, maintenance would be a
responsibility of the United States Government.

1.25 No dates have been established for initiation and completion
of construction.

5



DESIGN ANALYSES OF FEEDER BEACH MATURIAL

1.26 An analysis was made (see Section 111 Detailed Project Report on

Shore Damage at Port Sanilac, Michiqan) to determine the qradation of the
existing beach and to apply these findings to determinina the gradation ot

the material that will form a functional feeder beach. The Section Il1
Detailed Project Report on Shore Damage at Port Sanilac, Michigan, is

available for inspection at U. S. Army Engineer ;istrict, Detroit, Corps of

Engineers, 150 Michigan Avenue, Detroit, Michipan 48226.

POTENTIAL SOURCES - LITTORAL MATERIALS

1.27 The predominant direction of littoral transport at Port S'anilac

being from north to south, would indicate that the majority of littoral

material characterizing the littoral zone would k)e derived from beaches

and bluffs north of the harbor.

1.2b It is considered that the qrain size of tne sediments brought

down by the streams would cenerally be too fine to substantially contribute
to the littoral drift vattern.

BORROW AREAS

1.29 Lai:d borrow and offshore borrow areas, includina sediments

located withJi, the narbor, were considered as potential sources of feeder

beach material. It is anticipated that the material selected from any

unpolluted approved land borrow area(s) could be nraded to satisfy the

requirements of optimum fill material for both initial construction and

en~r~ , ourishment.

ENY I RO: MI2T P ROTECTION-SCOPE

1 3 The folowina addresses tle furnishing of all labor, materials

and eriuipment and the performino of all work renuired for the protection

:)f tze environment durin'i construction or-erations exce t for those measures

set forth in ,ther Sections an(' Dubsections of this Final Environmental

Impact Staterint. It is reflective of the Corps of Engineers Civil Works

Guide /4cifications for lnviroinmental Protection that will be included

under the Tec ical frovis ions, Invironment Protection, of any subseouent

contract prepared pursuazit to implementation of the proposed mitioation

plan. The referenced ouide specification is prepared for use in all Corps

Civil Works construction contracts, other than dredaina, and with provisions

as appropriate, to eliminate or reduce deqradation of the environment durina



and resulting from construction operations in consonance with the letter
and the spirit of Public Law 91-190, "Ile National Environmental Policy Act
of 1969, and Executive Orders 11507 and 11514.

1.31 For clarification, environment protection is defined as the re-
tention of the environment in its natural state to the greatest possible
extent during iroject construction and to enhance the natural appearance
in its final rondition. Environment protection requires consideration of
air, water, and land and involves noise, and solid waste-manacement, as
well as other pollutants. In order to prevent, and to provide for abatement
and control of, any environmental pollution arising from the construction
activities in the performance of the proposed mitigation plan, any contractor
and his subcontractors (if any) shall comply with all applicable Federal,
State, and local laws and regulations concerning environmental pollution
control and abatement.

PROTECTION OF FISH AND WILDLIFE

1.32 The contractor (if any) shall at all times perform all work and
take such steps required to minimize interference with or disturbance to
fish and wildlife.

MAINTENANCE OF CONTROL FACILITIES
DURING CONSTP CTION

1.33 The contractor (if any) shall maintain all facilities constructed
for pollution control under the provisions of any contract let pursuant to
implementation of the proposed mitigation plan. The contractor's personnel
will be required to be familiar with pollution standards, buth statutory
and contractual, and methods of detectinq and avoiding pollution to prevent
and correct environmental pollution.

QUALITY CONTROL

1.34 The contractor (if any) shall establish and maintain a quality
control system for all operations performed under contract to assure com-
pliance with contract requirements and maintain records of his quality
control for all operations performed, including, but not limited to, the
following:

a. Water and Landscape Protection
b. Cleanup

c. Noise, Dust and Smoke Control
d. Waste Disposal Operations
e. Observance of Safety Regulations

7



QUALITY CONTROL - MOKNITORING

1.35 Water quality will be monitored to insure that no deqradation
occurs in the vicinity of the Port Sanilac Harbor. The Corps will coordinate
its proposed action with the local coimmunity. The Sanilac County Health
Department will be asked to monitor the quality of the water to insure that
no degradation occurs in the vicinity of Port Sanilac Harbor. If any varia-
tion in acceptable standards are noted during monitoring operations, the
Village or County will notify the U. S. Army Corps of Engineers, Detroit
District, Sanginaw area office and/or the U.S. Coast Guard and/or the Corps
Detroit District office; at which time the Corps mitigation activities will
be immediately stopped until corrective action satisfactory to all parties
concerned can be initiated.

1.36 As previously indicated, the proposed land borrow areas are all
commercial pits. Local commercial pits were investigated. The exact pit
site or sites for supply will not be decided upon until Plans and Specifi-
cations Stage. The entire initial fill of unpolluted material and all
subsequent unpolluted fill provided by periodic (approximately annual)
nourishment will be composed of clean sand meeting Corp, design criteria.
The fill material will not exceed EPA's and the Corps ot Engineers bottom
sediment criteria for determiniiq the fill's acceptability for disposal in
and along Lake Huron.

RECORDING ANL PRESERVING HISTORICAL

AND ARCHAEOLOGICAL FINDS

1.37 Referencing the aforementioned, while the exact pit site or
sites for supply will not be decided upon until Plans and Specifications
Stage, no pit or pits in the area are listed or pending listing in the
National Register of Historic Places. However, in response to the Corps
Mandate for Recording and Preserving Historical and Archaeological Finds
within its project areas, all items having any apparent historical or ar-
chaeological interest which are discovered in the course of any construc-
tion activities shall be carefully preserved. The Contractor (if any)
shall leave the archaeological find undisturbed and shall immediately re-
port the find to the Contracting Officer so that the proper authorities
may be notified.

QUARANTINED AREAS

1.38 The Contractor (if any) will be required to agree that all con-
struction equipment and tools to be used under provisions of contract, prior
to being moved from such counties quarantined by the Department of Agricul-
ture to prevent the spread of certain plant pests which may be present in
the soil, have been thoroughly cleaned of all soil residues with water un-
der pressure and that hand tools have been thoroughly cleaned by brushing
or other means to remove all soil. In addition, if the Contract involves
the identification, shipping, storage, testing, or disposal of soils from
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such a quarantined area, the Contractor will agrpe to comply with the pro-
visions of ER (Engineer Reguiation) 1110-1-5 and attachments. The Contractor
will also agree to assure compliance with this obligation by all subcontrac-
tors.

TRANSPORTATION FACILITIES

1.39 Referencing transportation facilities, the Contractor (if any)
shall be required to investigate and obtain the necessary information and
data as to the availability and use of access roads, highway, and railroad
facilities to the site of the work. The Contractor (if any) shall, with-
out additional expense to the Government, be responsible for obtaining any
necessary permits to operate on or cross public highways, roads and rail-
roads in connection with the prosecution of the contract work.

DUST CONTROL

1.40 The Contractor (if any) will be required to maintain all exca-
vations, stockpiles, access roads and all other work areas within or with-
out the project boundaries free from dust which would cause any Federal,
State or local law pertaining to air pollution to be violated, or which
would cause a hazard or nuisance to others.

SMOKE CONTROL

1.41 No combustible waste materials will be burned at the project
site. Internal combustion engines shall be tuned and kept in qood repair
for maximum efficiency to reduce emissions. Boilers shall have proper at-
tention to draft and rther controls to reduce smoke.

NOISE CONTROL

1.42 The work shall be conducted in such a manner that noise will
not be excessive. Propewr mufflers shall be kept in good repair. Work
shall be conducted only durina regular daylight shifts unless otherwise

allowed or specified.

WATERWAYS NAVIGATION AND TRAFFIC

1.43 The Contractor shall acquaint himself with all information and
regulations pertaining to navitiation and vessel traffic within the water-
ways at the project site. The Government will not undertake to keep the
waterways free from vessels, or other obstructions, except to the extent of
such regulations, if any, as may be prescribed by the Secretary of the Army,
in accordance with the provisions of Section 7 of the River and Harbor Act
approved 8 August 1917 (Sep Title 33 U.S.C.A. Sec. 1). The Contractor
will be required to conduct his work in such manner as to obstruct naviaa-
tion as little as possible and, in case the Contractor's plant so obstructs
a channel as to make difficult or endanger the passaqe of vessels, said
plant shall be promptly moved on the approach of any vessel to such an ex-
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tent as may be necessary to afford a practicable passage. Upon completion
of the work, the Contractor shall promptly remove his plant, including
ranges, buoys, piles, and other marks placed by him under the contract in
navigable waters or on shore.

PROTECTION OF WATER RESOURCES

1.44 In general, the Contractor (if any) shall not pollute the lake
or channel with fuels, oils, bitumens, calcium chloride, acids, or other
harmful materials. The Contractor (if any) shall investigate and comply
with all applicable Federal, State, County and Municipal laws concerning
pollution of lakes and waterways. Referencing spillages, special measures
shall be taken to prevent chemicals, fuels, oils, greases, ashes, sawdust,
waste washings, herbicides and insecticides, rubbish or sewage, and other
pollutants from entering public waters.

EROSION CONTROL

1.45 Erosion Control procedures (to be developed in detail later dur-
ing the Plans and Specifications Stage) will be implemented under contract
provisions to assure that all construction operations adjacent to and within
lake waters shall be performed in such manner as to reduce turbidity in
lake waters. Construction of the initial protective beach and subsequent
feeder beach would be required to be performed in such a careful erosion
control manner so as to eliminate bluff face surface erosion that would
contaminate the adjacent lake. Therefore, fill areas shall be constructed
by selective placement of unpolluted sand in such a careful manner so as
to eliminate any silts and clays from the surface of the bluff face to
erode and contaminate or cause turbidity in the adjacent lake.

PROTECTION OF LAND RESOURCES

1.47 In general, the land resources within the project boundaries and
outside the limits of permanent work performed under contract shall be pre-
served in their present condition or be restored to a condition after com-
pletion of construction that will appear to be natural and not detract from
the appearance of the project. The Contractor (if any) shall ct-..fine his
construction activities to areas defined by the plans and specifications.

F The following additional requirements are provided for additional clarifi-

cation.
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BORROW PITS

1.48 If, for any reason, existing commercial borrow pits are found
unacceptable for use as source material, and if the Contractor elects to
open his own new source pit(s) or a new source pit(s) under lease or other
type of contractural agreement, full consideration of environmental impact
must be evaluated before borrow operations are started. At the onset of
operations, topsoil, if suitable should be saved for use in restoring the
site. Not all topsoil is suitable or fertile. Sampling and testing
of topsoil should be accomplished where considerable quantities are involved
for site restoration. Durinq borrow operations the selected site must be

controlled in order to prevent sediment from entering nearby streams and
lakes. Restoration of the pits shall include gradina, replacement of topsoil
and establishment of vecietation cover or oth-er necessary treatments to blend
the area into the landscape- if the pit(s) will not be continued in operation
or used for water recreation. The sides of borrow pits shall be brought to
stable slopes with slope intersections rounded and shaped to provide a
natural appearance. All ruLbish, Contractor's equipment and structures
shall be removed from the site if the site will not be continued in operation.
Waste piles shall be leveled and trimmed to regular lines and shaped to
provide a natural appearance. Where feasible, such waste should be formed
in a manner to screen visual intrusions, such as the use of mo~unds to screen
comfort stations. In all instances any restored area shall be well drained
so as to prevent the accumulation of staqnant water. If necessary, measures
such as diversion channels, dikes and/or sediment traps shall be utilized
to prevent sediment pollution of adjacent streams during operations.

PREVENT ION OF LANDSCAPE DEFACEMENT

1.49 Except in areas indicated on the plans or specified to be cleared,
the Contractor (if any) shall not deface, injure, or destroy trees or shrubs,
nor remove or cut them without the authority of the Contractinq officer.
Ropes, cables, or guys shall not be fastened to or attached to any existina
nearby trees for anchorage unless specifically authorized. Where such
special emergency use is permitted, it shall be performed in such a manner
as to avoid damage to the trees. The Contractor shall in any event be re-

sponsible for any damage resulting from such use. Where the possibility
exists that trees may be defaced, bruised, injured, or otherwise damaged
by the Contractor's equipment or operations, the Contractor shall adequately
protect such trees. Stone, earth or other material that is displaced into
uncleared areas shall be removed. Monuments and markers shall be protected
before construction operations commence.



RESTORATION OF LANDSCAPE DAMACY

1.50 Any trees or other landscape feature scarred or damaqed by the
Contractor's (if any) equipment or Operations shall be restored to a con-
dition satisfactory to the Contracting Officer. Restoration of scarred and
damaged trees shall be performed in an approved manner by experienced woryk-
men. Trees damaged beyond restoration shall be removed and disposed of.
Trees that are removed because of damage shall be replaced at the Contrac-
tor's (if any) expense by nursery-grown trees of the sane species or a
Species approved by the Contracting Officer. The size and quality of nur-
sery-grown trees shall also be approved by the Contracting officer.

LOCATION OF STORAGE AND FIELD OFFICE FACILITIES

1.51 The Contractor's (if any) storage and field office facilities
within the project site boundaries shall be in areas so designated for such
use and shall require written approval of the Contracting Officer. The
preservation of the landscape shall be an imperative consideration in the
use of all sites and in the placement or construction of buildings.

POST-CONSTRUCT10ON CLEANUP OR OBLITERATION

1.52 The Contractor (if any) shall obliterate all signs of temporary
facilities such as haul roads, work areas, structures, stockpiles of excess
or waste materials, or any other vestiges of construction as directed by
the Contracting Officer. The area will be restored to near natural condi-
tions which will permit the growth of veaetation thereon. Except in speci-
fic cases, where directed, restoration to original contours will not be re-
quired, however, all restored areas shall be smoothly and evenly dressed

K and sloped to drain.

1.53 Restoring the littoral drift would provide the sand needed to
begin natural development of protective beaches along the shore damage
area. This would mitigate damage attributable to the Federal harbor struc-
tures, replenish the altered littoral environment, improve the long-range
turbid condition of the lake near shore, and improve fish and wildlife ha-
bitat. The resulting beach would be aesthetically pleasinq as well as use-
ful for recreational bathing and surf fishing. Various forms of animal
life do exist in the sands along these beaches. However, these populations
normally are quite sparse, being subject to various degrees of sand move-
ment and current patterns. The project as proposed, that is the takino
of unpolluted sand from select sites and depositing along the beach south
of the harbor, is not considered to be detrimental to the beach ecology.
The benefits and stabilization of the beach and bluffs are considered to
far outweigh any habitat degradation incurred as a result of the proposed
project.

ECONOMIC CONSIDERATIONS

1.54 Exact dollar figures calculated for the following Economic Con-
siderations Data can be found in the attached ECONOMIC DATA, EXTRACTED FROM
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U. S. ARMY CORP; UA Ec;INEEISF, ST(Io7r 111 D;TAILED PROCJIXT REP(',.T ON siHtOEP
DAMAGE AT PORT SANILAC I!ARBOR, MICIICAN.

LSTI'IATED CO.C:T - TOTAL ESTIMIJTI.: F:: 'T COT

1 .55 -he estimated first cost of the rtom,--riended plan of improvement
includes the direct (costs for plant, labor, :,z'erials, and the indirect
costs for engineerinc and desicn and for superision and adrii,; tration.
The estimated first cost of the recommended - I in of improvement in the
attached ECONOM.IC PATA.

ES TNIATED I'IRST YA[ 'O11'PRSIiMENT COST

1.56 For com .:ation purposes the etimated first year nourishment
cost is based on prcviLnq an estimated 90,005 cubic yards of unpolluted
sand for beach nourishment: and may he found in the attached ECONOMIC DATA.

ESTIMATi F ANNUAL MINTENANCE COSTS

1.57 The periodic maintenance will fluctuate from year to year de-

pending upon the cuantity of littoral drift retained by the navication
works. For computation pirposes the estimated annual maintenance cost is
based on providinc an estimated 30,000 cubic yards of unpolluted sand for
periodic beach nouri.shrment.

ANNUAL 7

1.58 The estimated annual charc7- for the mitiqation measures recom-
mended in this report are summarized 4n the attached ECONOMIC DATA. The
project life is 55(, ",ears. The intere!t rate for the project may also be
found in the attached EC(C;N,IC DATA. The investment costs represent the
total first costs 'or the Froject less the estimated nourishment costs dur-
ing the initial year of the project.

:'.-:i .:zij' AVEPACE ANNUAL BENEFITS

I:NI!'ITS TO SPORE PROPERTY

1.59 The mitination measures recommended in the Section 111 Detailed
Project Report on Shore Damaae at Port Sanilac Harbor, Michigan, would elim-
inate the tangible and intancible losses caused by the interruption of the
littoral drift by the Fort Sanilac Harbor breakwaters. The annual loss of
shore within the area adversely affected by the breakwaters has averaoed

approximately 3.1 feet tier ,ar.

T ENEFITS

1.60 There are soce v.rv irortant intanaible and environmental bene-
fits which woulc re>ilt from implementino the recommendations of this re-
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port. The most siqnificant intanoible benefits to accrue from tne mitina-
L1on plan are the reduction of the hazard of possible human injury and
reduction of insecurity and mental anguish among residents regarding pro-
perty and other losses. Restoring the littoral drift would provide the
sand needed to begin natural development of proteit-ve beaches and provide
environmental enhancement alonq the shore damace area. The considered
mitigation plan would miticiate damaqe attributaLle to the Federal harbor
structures, improve the stability of the littoral environment, imp1rove the
turbid condition of the lake, and improve fish and wildlife haitat. The
resulting beaches would be aesthetically pleasinq as well as providinc
recreational bathing and surf fishing beaches.

1.61 Recreational benefits have been included in -he estimate of
tangible benefits for the Section 111 Detailed Project Report on -hore
Damage at Port Sanilac Harbor, Michigan. Tie l,(W0 feet of beachfill area
(150,000 square feet) to be placed in front of the State Roadside lark will
provide an increased recreational potential for the Port Sanilac area. Be-
fore the beach in front of the Roadside Park eroded, people used the beach
for swimming, sunbathing, picnicking and siahtseeina. Due to the lack of
public beach facilities in the area, the beach was generally crowded, es-
pecially on weekends and holidays. The Port Sanilac Road Commission esti-
mates that an average of about 60u people per day will use the beach between
May and October (184 days). Based on a visitor-day value of $0.80, it is
estimated that the annual benefits associated with the restoration of this
Leach area would be $8* 32C.

BENEFIT-COST PATIO

l.t-2 The considered Flan to mitirate shore damages attributable to
the Federal naviciation works at Pcrt Sanilac Harbor is enqineeringly fea-
sible an(- economically justified, The selected plan to restore littoral
drift yields average annual benefits of 1172,920. -he benefit to cost
ratio is l.i! to 1.0u.

pj,.L 1S-ATL R'RLUIREMENTS

. 3 The costs af any lands, easements, or riahts-of-way recuired
for construction -r 3ursu(uent miivtenance will be borne entirely L, " the
United States. All construction activities and fi'linn at elevations
about the ordinary hich waterline (57-.8 feet) will reauire permanent and
temporary easements lron the affected owners. Due to the direct benefits
resultiag from U-ne project, it 1L considered that the cost of land payments
for the fill areas will be minimal. It is expected that most owners will
donate the easements. The easements for access will probably recuire
reasonable payment.
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2. ENVIRONr,1ENTAL SETTING WITHOUT THE PROJECT

LOCATION AND TOPOGRAPHY

2.01 Port Sanilac Harbor is located on the southwest shore of Lake
Huron, about 90 miles north of Detroit, about 30 miles north of Port Huron,

and 11 miles north of Lexington. Port Sanilac Harbor, which was built

jointly by the State of Michigan and the Federal Covernmeit as a harbor of
refuge, is also used for basing locally-owned recreational craft, for over-
night mooring of transient recreational craft, and for launching trailer-

drawn craft. The harbor is also used to a limited extent for commercial

fishing craft but no tangible benefits from the improvement are expected
to accrue to commercial fishermen.

2.02 Ordinary fluctuations of water levels at Port Sanilac are of the
same magnitude and frequency as those that apply generally to other harbors
on Lake Huron. Lowest seasonal lake staqes prevail during the winter and
the highest during the summer. Durina the five-year period from 1970 to
1974 the maximum monthly mean stage of Lake Huron varied between 4.24 feet
above and 1.70 feet above low water datum, for a total fluctuation of 2.54
feet. In the 11S years from 1860 to 1974, the difference between the high-
est (581.94) and the lowest (575.35) monthly mean stages of the whole period
has been 6.59 feet. The greatest annual fluctuation as shown by the high-
est and the lowest monthly means of any year was 2.23 feet, and the least
annual fluctuation was 0.36 feet. In addition there also are oscillations
produced by storms, sustained strong winds, and changes of barometric pres-
sure. Except as otherwise noted, the depths stated in this report refer
to low water datum for Lake Huron, which has an elevation of 576.8 feet
above mean water level at Father Point, Quebec (IGLD 1955). The recrea-
tional boating season on Lake Huron extends from June throuah September,
a period of about 120 days.

TRIBUTARY AREA

2.03 The village of Port Sanilac, Michigan, extends for about a mile
and a half along the lake front. Its population of about 400 persons is
largely dependent on the summer resort and tourist business. Port Sanilac
has one manufacturing plant but is without railroad facilities. The nearest
railroad service is about seven miles to the west at Carsonville. U. S.
Highway No. 25, extending along the lake shore, passes through Port
Sanilac. State Highway No. 46 connects Port Sanilac with communities to
the west. Medium size farms in the surroundina territory produce a
variety of crops, including staple grains and sugar beets.

2.04 Port Sanilac Harbor was included in the recommendations of the
Survey of the Coasts of the Great Lakes - Harbors of Refuge for Liqht-Draft
Vessels, which was contained in House Document No. 446, 78th Conaress, 2nd
Session, dated 11 December 1943 and authorized by the 1945 River and Harbor
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Act. This survey recommended harbor sites about 30 miles apart for the lar-
ger cruising recreational craft of that era. The nearest Federally improved
harbor is located about 30 miles to the north at Harbor Beach. Refuge is
also available in the St. Clair River and in the Black River at Port Huron,
about 30 miles to the south. Proposed intermediate harbors such as at
Lexington and Forestville would be available for smaller cruising recrea-
tional craft and provide bases for local boats. Lexinqton is about 11 miles
south and Forestville 17 miles north of Port Sanilac Harbor. Congress
has authorized construction of harbors at both of these locations.

2.05 As previously indicated, for about 13,700 feet south of Port
Sanilac Harbor the shore of Lake Huron is intermittently characterized by
severe erosion. The shoreline is protected by an almost continuous seawall
and numerous groins for 4,400 feet south of the harbor. Wer- it not for
these structures valuable property would be lost and homes threatened, as
evidenced by those few lots that are not protected. From inspection of
aerial photos it appears there is an insufficient supply of littoral mate-
rials to become trapped by the groins. As a result these works have been
only partially effective and shore erosion has continued.

2.06 Littoral materials along the reach are being lost to longshore
drift to the south. The harbor is partially blocking and retaining the
supply of sand which would naturally nourish the shoreline. This lack of
nourishment from the north, and continued loss of beach and bluff from the
reach south of the harbor is resulting in erosion.

2.07 The shoreline between 4,400 feet south and 8,200 feet south of
the harbor is protected by cobble and boulder beaches which prior to break-
water construction were sandy. The rest of the shoreline (approximately
$,500 feet) is intermittently eroding where clay bluffs are being undercut.

2.08 In recent years high lake levels have greatly expanded the ex-
tent of the erosion problem caused by the navigation structures and normal
erosion processes.

22.09 The predominant direction of littoral transport at Port Sanilac
is from north to south and the material characterizing the littoral zone

indicates that the maioritv is derived from the beaches and bluffs north

of the harbor.

2.10 Materials supplied by the streams emptying into Lake Huron within
the study area are presently of an insignificant quantity and are considered
too fine to contribute to the nourishment of the beaches.

2.11 Various forms of animal life exist in the sands and near shore
areas along these beaches, however, these flora and fauna populations nor-
mally are quite sparse, being subject to various degrees of sand movement,
turbidity, wave action and current paILterns. Erosion of the beaches and
clay bluffs results in a turbid lake condition as the silt and clay size
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fraction of the bluffs is carrie! in sus;ension in the littoral stream.
The unstable bluff faces ,re steep and early void of veetatiGn and there-
fore provide little shelter for animal lif-.

2.12 The ser..ous erosion of the bl.,ff and loss of beach to the south
of Port Sanilac IKarbor has prohibited th u oe of most of this beach ar-,:.
Waterfront recreat,,onl facilities, such .,s ;-,cks and stairways, can ct
be maintained a;ic -ail. Uithout stairway's, there is no safe accessiil ity
to the water's edqe because the bluff slope+ is very steep and even vertical

in some places. The turlid condition of the lake along this eroded shore-
line makes the lake undesirable for water recreation.

2.13 Lake Huron has an area of 23,100 snuare miles. It is approxi-
mately 223 miles in lenath and 101 miles wide with its main axis in a north-
south direction. The maximum recorded depth is 75n feet. Low water datum
for Lake Huron ifs elevation £7.f feet above -iean water level at 'a>.er
Point, Quebec in tl'e -,ulf of St. Lawrence. Net f:ow between Lakes !:ichioan
and Huron at the Straits of !Iackinac is into Lake Puron. The St. -ar- 's
River flows into Lake Huron from Lake Superior, along the easter; e,, of
Michigan's Upper Peniinsula. Oihtflow from Lake Huron is at Port Vir-,n at
the southern tip of .. Pe Huron where the source of St. Clair Riv-r is lo-
cated.

WAVES

2.14 Reliahle ;reat ,,kes wave data measured by wave rnauces are nearly
nonexistent for statistical t:eatment. An indirect method of develoz'ina
wave data is "wave hindcastin,: which emnlovs various mathematical rela-

tionships between mpteorcloc:ic data to zredict wave heichts and periods.
The Department of Meteoroloay and Oceanoaraphv of the 1:niversity of Michican
developed "Wave Statistics for Lakes Michioan, Huron, and Superior" using
wave hindcastinq Erc-!ce.re developed by Sverdrup, Munk, and, Bretschneider
as explained in CERC R:-2-.tcal Report No. 4 (1966). Meteoro]s,<: data for
11 Great Lakes statio: were collected for the three-year !eri,,W, 1965-19r,7.
Wave heiqhts and teri'h were oiven showinq hours of duration -h month
from each of lb directional ouadrants for the three-year p-riori, and their
totals. Their hindcastiuo procedure assumed the followinc: (a) wind of
less than 10 knots produces waves with nealioible wace heights (i.e.,

0.5 feet); (b) all waves were deep water waves with no correction for
shallow water; and, (c) the existence of ice cover was irnored.

LITTORAL CURRENTS AND DRIFT

2.15 Generally, the predominant direction of littoral currents and
drift alonq the shcrelline of Sanilac County is north to south as indicated
by the accurulation c- :r'erial to the north of the harbor structures at
Port Sanilac, and -r. a~ier individual structures both north and south of
the harbor entrance.
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METEOROLOGY

2.16 The dominant meteorological factors are winas, waves, and water
level variations. The winds and waves are directly responsible for sediment
movements and fluctuations of water levels separate the regimes of the two
areas affected, namely the backshore above the waterline and the foreshore
below the waterline.

WINDS

2.17 Winds are a dominant force affecting the Port Sanilac arA. The
winds produce a number of major and minor effects: (a) They are the
generating force for waves; (b) they cause lake level changes; (c) they
transport sand across the beaches, particularly the finer sediment sizes.
Wind data over the lake are available from ship reports. The southern
half of Lake Huron (south of 443:'N) has a total nurber of observations
over 25,000, covering the period from 1960 to 1973. These data have been
summarized in Figures 1 and 2 for the year and for the normal ice-free
period, respectively. There is a siqnificant seasonal variation of wind
regime which is summarized in the data presentation of Figure D.8 of the
Detailed Project Repcrt, available for review at the Detroit District
Office. Although the wind data indicate more winds trom the south and west,
the longer Letch distances from the north and northeast across 'Lake Huron
allow larger waves to develop than those that can 'evelop over the shorter
fetches from the south, southeast, and west. Accordiriqly, greater wave
energy is directed to the south thereby accountinq for the discrepancy between
the wind and wave data as presented in figures D.t), D.7, D.9, and D.10 of
the aforementioned Detailed Project Peport.

WIND TRANSPORT

2.18 Beach sands present at many harbors will respond to dominant
winds. If these dominant winds blow onshore the net sand transport will
be inland. Along a shoreline having narrow beaches the extent of inland
transport is limited by bluffs. The eolian transport accretes against the
base of the bluffs and is then returned to the littoral stream during high
lake levels. A wide beach in front of the bluffs provides a storace area
for the eolian transport which i-, then lost from the littoral stream.
Eolian transport of beach material is not a significant factor in the
Port Sanilac area for two reasons: (a) the beach material is not of suitable
size for wind transport and the bluff material is dominated by clays which are
little affected by wind, and (b) the dominant winds blow offshore in the
Port Sanilac area.

STORMS

2.19 The more sustained and viqorous wind storms generally occur when
the air mass contrasts are the greatest and pressure fields more intense.
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This is usually from fall through spring. The summuer months are the calm-
est period of the year althouah short duration storms such as those asso-
ciated with squall lines or thunderstorms do occur.

ICE CONDITIONS

2.20 Lake Huron in the vicinity of Port Sanilac is usually ice
covered durinq winter and early spring. The ice cover usually consists
of closely packed ice at mid-season durinn a normal winter. During a
severe winter with maximum ice cover, the shoreline of Fanilac County is
bound by a consolidated ice pack. Durin. a mild winter the shoreline is
characterized by open and closed packs due to the rapid response to cur-

rents and chanqinc: wind condit ions.

2.21 'he ice acts as a wave absnrl -r and dissipates wave enerqy be-

fore it can strike the beach. Shiftin, ice abrades the beach and damages
shore protective structures.

L.K LIELS

2.22 The averaoe elevation of the Lake Huron surface varies irre-

gularly from year to year. During the course of each year, the lake sur-
face is subject to seasonal fluctuations with the lowest staoes usually
prevailing during the winter months and the hirhest during the summer
months.

SHORE HISTORY

2.23 Shoreline chanaes in the vicinity of Port Sanilac Harbor,
Michigan, were determined from comparisons of the followina data.

2.24 Detailed field investioations were conducted to delineate the

influence of the piers on the shoreline to develop a mitigation plan.
Field investigations made in the study area consisted of profiles of the

beach, bluff and nearshore area out to apr.roximately the 30-foot contour
on profiles north of the harbor, and. out to approximately the 20-foot con-
tour on profiles south of the harbor. Surface samples were taken in the
bluff, backshore, foreshore, and nearshore area (approximately at the 5,
10, 15, 20, 25, and 30-foot contours) along the profiles.

2.25 Office studies consisted of an analysis of collected field data

and other available pertinent data, such as prior reports, maps, charts
and aerial photographs, to determine the amoiL ind areal extent of influ-
ence of the naviqation structures on the shoreline, character of beach
material, littoral movement, rate of supply and loss of littoral materials,
hydraulics of Lake Huron and the appropriate mitination measures.
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PRIOR CORRECTIVE ACTION, EXISTINGI STRUCTURES
&A GENERALIZED DESCRIPTION OF SHORE SEGMENTS

WITHIN THE STUDY AREA

2.26 There is a great variation in the types of shore protection
along the shore damage area. Private individuals have constructed numerous
structures with little or no coordination. The result has been that in
many cases properties adjoining those protected have been eroded to such
an extent that protective works have been flanked. The lack of littoral
drift along the shore damage area has resulted in groins being ineffective
and necessitating increased maintenance of protective structures. A qen-
eralized description of the shoreline including the extent of protective
works within the study reach follows:

MOUTH OF LIENS CREEK TO PORT SANILAC HARBOR

2.27 This portion of the Lake Huron shoreline (see Plate 7, Photo A,
and Plate 3) approximately 1,300 feet in length, extending from the mouth
of Liens Creek which is just south of the northern Port Sanilac villaqe limit,
to the north breakwater of the harbor has a relatively low elevation. The
beach averages approximately 8 feet above low water datum and widens
progressively from 40 feet at the mouth of Liens Creek to 275 feet wide
adjacent to the north breakwater. A comparison of aerial photos taken
prior to breakwater construction (May 1951), June 1961 and 26 August 1970,
and a condition survey made August 1955, shows substantial accretion of
littoral materials along the entire reach. Prior to breakwater construction
the average beach width along this reach was approximately 60 feet.
Section P of the north breakwater (see plate No. 1) was in 3 to 5 feet of
water at the time of construction and by the 1955 condition survey accretion
had established a beach 2 feet above low water datum and adjacent to
section D within the harbor. The area of accretion within the north
breakwater appears to have been relatively stable since 1955. The beach
northward to Liens Creek was not included in the 1955 condition survey
so the only basis for comparison is the aerial photos. However, it is
considered that the beach has been stable because of the stability of the
sands within the harbor. It is believed that since 1955 littoral materials
being carried from north to south are deposited lakeward frort section D)
due to turbulence in the semicircular area formed by the area of accretion
at the end of section D.

PORT SANILAC HARBOR TO HYDE ROAD
(SOUTH VILLAGE LIMIT OF PORT SANILAC)

2.28 This reach of Port Sanilac shoreline, (see Plate 7, Photos B and
C, and Plate 3) approximately 4,400 feet in length is characterized by low
sandy bluffs approximately 20 feet high, underlain by a very hard blue clay
near the water line. However, this reach is protected by an almost continuous
sea wall of varying types constructed by individual property owners. In
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addition there are numerous wood and steel sheet pile aroins all of which
are about 45 feet in length. The seawalls and resistant clay has prevented
serious bluff loss. However at various points where the seawalls have been
undermined, or where there are no protective structures, serious erosion
and bluff loss has resulted. Almost all shore protective structures were
built after Port Sanilac Harbor was constructed. There is no beach except
for an area 500 feet long at the southern end of the reach near Hyde Road
where it is composed of coarse gravel and boulders. It is considered that
were it not for the seawalls, erosion would have caused, and currently be
causing, serious damage. However, the seawalls cause agitation at their
bases, the result being a complete loss of beach. The groins may be too
short to retain the existing long shore drift or there simply may be no drift
to be retained because of blockage on the harbor structures. Groins are
so closely spaced that wave energy is concentrated into a small area causing
a turbulence which would carry any littoral materials present lakeward.
Prior to breakwater construction the beach was approximately 60 feet wide.

The extensive seawall construction, with probable backfillinq, altered the
shore making it impossible to determine the amount of bluff loss. However
beaches have been lost as evidenced by aerial photos prior to construction.

HYDE ROAD TO 1,000 FEET SOUTH OF
THE MOUTH OF TWIN HILL CREEK

2.29 The shoreland along this reach (see Plate 7, Photo U, and Plate 3)
is approximately 3,800 feet in length. The beach is characterized by Qravel
and cobbles and is approximately 25 feet wide. The beach is of sufficient
width and slope to protect the bluff from wave action. However, aerial photos
taken prior to breakwater construction show a substantial sandy beach alonq
this area of shoreline.

FROM 1,000 FEET SOLTH1 OF THE MOUTH OF TWIN HILL CREEK
TO THE CATHOLIC YOUTH ORGANIZATION CAYT

2.30 This reach of shoreline (see Plate 8, Photos E, F, q, & H, and
Plate 3) approximately 5,500 feet in length has steeply slopino clay bluffs
up to 40 feet high composed of clay till with boulders and aravel. On the
updrift side (north) of the shore protective structures and at the mouth of
McKenzie Creek are gravel and sand beaches. The rest of the shoreline is
characterized by the previously mentioned boulder-clay bluffs which are
being undercut by wave action with subsequent slumping. The result is a
loss of valuable bluff property.

SHORE PROCESSES

2.31 The Lake Huron shore of Sanilac County is of glacial or lacus-
trine origin, the present shore formations being associated with the exten-
sive variation of the lake level during the glacial era. Existence of the
clay or sandy till bluffs in the area can be associated with a lonq-term
pattern of wave erosion and recession of the shore. Much of the material
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composing beaches trointinq the bluffs is supplied by wave erosion of those
bluffs. llqh lake levels in recent years have inundated protective beaches
and accelerated the erosion rate of the bluffs.

SEDIMENT BUDGET & LITTORAL DRIFT

2.32 A littoral drift analysis of the Port Sanilac area has been made
using photographs and condition surveys. Based on these data, an estimate
of the volumetric amount of littoral drift moving north to south has been
made. Following completion of Port Sanilac Harbor in 1951 sediment began
depositing in harbor and along the beaches to the north. A tombolo beqan
forming at this time, also. By 1955 the tombolo had connected with the
breakwater reducing the shoaling in the harbor. After formation of the
tombolo, currents were generated along the north breakwater which carried
the lonqshore transport lakeward. Some of this deposit may have been
later carried south and finally returned to the downdrift shore at Camp,
Ozanam. It appears this process is continuing today (see Plate 4). A
deposit is overdeveloping lakeward of the entrance to the harbor that
serves as the source for the material being moved downdrift. Plate 9 shows
sediment being moved alonq the north breakwater.

2.33 Shoalinq lakeward of the north breakwater has reduced since the
formation of these currents. But the beaches north of the harbor are still
accretinq.

2.34 Caliulations based on surveys in the Port Sanilac area indicate
that ll,000 yd /yr accreted along the beaches fro,. Liens Creek to the north
breakwater prior to stabilization of the tombolo. The harbor and tombolo
trapped another 16,000 cubic yards annually durina this time and another
3,0U cubic yards were deposited annually lakeward of the north breakwater.

...35 Aerial photographs indicate that the tombolo has been stable
since D'%55 and that the current along the breakwater has been a dominatinn
factor since then. Consequently, the tombolo is accretinq no longer. The
beaches north of the structures appear to be accretinq at the reduced rate
of 1,000 cubic yards annually. The area lakeward of the north breakwater
is accreting for another 1,000 cubic yards annually. The deposit lakeward
of the harbor entrance is growing at the rate of 6,000 cubic yards annually.
In addition, the sediment analysis done in 1972 indicates that about 4,800
cjbic yards annually are fine sediments which would be carried farther
lakeward and, thus, lost to the littoral environment permanently. As
indicated in the preceding paraoraph, about 30,000 cubic yards of material
is moving in the vicinity of Port Sanilac, thus, it appears that about
17,200 cubic yards may be beina entrained and movina along the offshore
bar between Fort Sanilac and Camp Ozanam about 3.1 miles south. In the zone
of influence (from Port Sanilac Harbor to Camp Ozanam), calculations contained
in the Port Sanilac Harbor Section 111 Detailed Project Report show that
28,400 cu yds/yr are eroded from the bluffs. The sediment analysis of the
1972 and 1473 surveys indicates that, on the average, 48% of Lhe material
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eroded is lost to deep water or about 13,7r0 cu yds annuall',,. Thus
14,650 cubic yards of material are availahie for littoral transpcrt

annually. Plate 5 illustrates the sediment budget for the area.

2.36 The source of the littoral materials is the sandy beaches to

the north of Port Sanilac. There are several small streams to the north
of the harbor but they are not capable of velocities sufficient to carry

sand from inland watersheds to the lake.

EROSION RATES

2.37 As previously indicated, based on volumetric erosion rates, the
percent of erosion attributable to Port Sanilac Harbor has been calculated

to be 43%. The erosion zone of influence of the harbor was calculate.' to
be from soil sampling profile line number 3, located immediately south of
the harbor, southward 13,700 feet to soil sampling profile line num.ber 17,

located on the north side of Camp Ozanam. The control zone utilized for the
volumetric erosion calculations consisted of the shoreline reach from

soil sampling profile line 18 (located 16,368 feet south of line 3) southward

to soil sampling profile line 20 (located 19,008 feet south of line 3); and
the shoreline reach from Applegate Road (located 32,208 feet soutl of line 3)
southward to Burns Line Road (located 77,790 feet south of line 3). based on

recession rates, calculations indicate that average recession rates in the
zone of influence equal 3.1 ft/year. Based on recession rates, calculations

indicate that average recession rates in the control zone outside the zone of
influence equal 2.22 ft/year. Based on volumetric erosion rates, calcula-

tions indicate that average volumetric erosion rates in the zone of influ-

ence equal 4.0 cu. yds./year/lineal ft. Based on volumetric erosion rates,
calculations indicate that average volumetric erosion rates in the control
zone outside the zone of influence equal 2.8 cu. yds./year/lineal ft.

2.38 Total nearshore erosion attributable to the Federal naviqation

project is about 12,212 cubic yards per year. Total nearshore erosion is
28,400 cubic yards per year. Thus erosion attributable to the naviaation

project is only 43% percent of erosion due to all causes.

OTHER EROSION FACTORS CONSIDERED

2.39 Factors that were considered which may not be mitioated under

Section Ill are the effects of wind and wave action, violent storms, hioh

water levels and normal erosion processes, as well as possible adverse ef-

fects from beneficially intended shore protective structures, includinn
man-made changes or adjustment in the shorefront configuration. These

factors were weighed, as previously indicated, and it has been concluded

that the aforementioned accounts for 57.0% of the total erosion in the

project area.
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A

Approximately 180 ft. north
of soil sampling line 1,
looking south toward Port
Sanilac Harbor.

ro-

B

Approximately 160 ft. south
of S.S line 4 looking
south. Note seawalls and V
groins.

L j
°* "~ -

C

S.S. line 6, looking
northwest.

D

Mil

S.S. line 9, looking
south. Note armor beach.

PLATE.7 Views Showing Shoreline Conditions on Lake Huron
south of Port Sanilac Harbor, Michigan (June, 1973)
See Plate 3, Bathymetry Map of Port Sanilac for reference
to locations of soil sampling lines.
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E

Approximately 130 ft. south
of S.S. line 11, looking
south of eroding bluff
by Roadside Park.

EN" F
Approximately 230 ft.
north of line 12, looking
north at shorline by Road-
side Park.

G

S.S. line 15 looking north.
Note vertical bluffs and
exposed well.

H

S.S. line 17, looking
northwest at 90 ft. wide
sand, gravel and cobble.

PLATE.8 Views Showing Shoreline Conditions on Lake Huron
south of Port Sanilac Harbor, Michigan (June, 1973)
See Plate 3, Bathretry Map of Port Sanilac for
reference to location of soil sampling lines.
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BOTTOM SEDIMENT ANALYSIS AND
POLLUTION OF THE HARBOR

2.40 Based on sampling conducted in 1975, EPA has classified all
sediments in the harbor as acceptable for unrestricted open lake disposal.
Sampling done in 1970 found the sediments composed of ooze and sand, and
high in volatile solids, chemical oxygen demand, and phosphorus. Samplinq
done in 1972 and 1974 found the sediments composed of ooze and silt, and
high in chemical oxygen demand and nitrogen. Sediments outside the harbor
are composed of clean sand. Sampling done in 1975 found sediments in Port
Sanilac Harbor consisting of sand with a very substantial silt and clay
fraction. The finer particles make up between 45% and 72% of the sediment.
(See Appendix A.)

2.41 Major past sources of pollution have been craft discharues and
sewage from the Village of Port Sanilac. Recently, however, both -- these
sources have been controlled. Pump-out facilities for craft holding tanks
were operational in January 1971 and their use was enforced. A $500 fine for
discharging wastes from boats is enforced in the harbor. Sewage discharged
from the Village of Port Sanilac was mostly the result of municipal sewer
overflows into the storm sewer system which flowed into the harbor. A new
lagoon sewer system scheduled for completion in 1973 has been built in the
northwest section of the Village of Port Sanilac and will separate the two
systems. The sewage overflow will no longer empty into the harbor. Any
overflow will discharge 0.8 miles south of the harbor. The storm sewer
outlet will remain unchanged. With these major sources of pollution con-
trolled, prospects for continued increased water quality in the harbor
are improved.

2.42 Natural causes probably contributed to the development of some

polluted sediments in the harbor. The decay of plant growth within the
relatively quiet, warm waters of the harbor adds to the organic ooze of
the harbor bottom. Accumulation of bottom sediments other than the origi-
nal sand is increased by the reduction in wave action and water circulation
by the harbors breakwaters.

POPULATION

2.43 According to the U. S. Department of Commerce, Bureau of the
Census publication: U. S. Census of Population; 1970 NUMBER OF INHABITANTS
Final Report PC(l)-A24 MICHIGAN, the 1970 population of the Village of Port
Sanilac was 493; the Township of Sanilac, 1,652; and Sanilac County, 34,889.
These population figures represent an increase from 1960 of approximately
36.6%, 33.8% and 8% respectively.

USE OF THE HARBOR

2.44 Commerce at Port Sanilac Harbor has consisted of recreational
craft and a few commercial fishing boats. Commercial fishing receipts
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listed in Table 2 were taken from annual issues of Waterborne Commerce
of the U.S. Waterways and Harbors, Great Lakes -Part 3. Compiled under
the supervision of the Division Engineer, U.S. Army Engineer - Division
Lower Mississippi Valley, Corps of Engineers, Vicksburg, Mississippi.

TABLE 2

WATERBORNE COMMERCE REPORTED AT PORT SANILAC HARBOR

Year Commodity Tons
1960 Fresh fish, except Shellfish 103
1961 *1138

1962 86
1963 '69

1964 0
1965 II16

1966 "1

1967 'S1

1968 " 0
1969 I 3
1970 8

2.45 Recreational boating facilities at Port Sanilac Harbor consist
of 30 txa-'ent slips, roadside moorage for eight transient boats, 10
seasonal. slips, and bridled moorage for four transient and 12 seasonal
boats. Recreational boating statistics furnished by the Michigan State
Waterways Commission are listed in Table 3.

TABLE 3

RECREATIONAL BOATING STATISTICS

Number of Boats Using Harbor
Year Cruisers Sailboats Total Number of Persons

1967 636 57 693 2,555
1968 832 53 885 3,117
1969 1,167 46 1,213 4,471
1970 .t,087 62 1,149 3,869
1971 929 145 1,074 3,749

2.46 Relating prospective traffic to a description and history of
the Federal Navigation Project, in accordance with Section 107 of the 1960
River and Harbor Act, a plan of improvement (with accompanyinq Final En-
vironmental Impact Statement -issued February 1973) has been recommended
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to reduce the size of storm waves entering the existing harbor by adding
a 70-foot extension to the south breakwater and a 327-foot arm to the north
breakwater. The aforementioned harbor improvement will benefit locally-
based and transient recreational craft by providing increased protection
from damaging storm waves to the inner harbor. As of December 1974, the
aforementioned project contract had been awarded; however, due to a delay
in the delivery date of steel from the manufacturer, the contractor has
been given a time extension on his completion date.

2.47 The proposed breakwater improvement is not expected to affect
existing commercial fishing boat traffic and the number of trailer-drawn
boats being launched. However, because of the proposed breakwater improve-
ment, the locally-based fleet should increase by about 15 boats within 10
years after the breakwater improvement and an additional 15 boats within
the following 40-year period. Annual transient craft visits should in-
crease by about 1,000 within five years after the breakwater improvement
and another 2,000 within the following 45-year period. Port Sanilac,
being an original 30-mile interval harbor of refuge, would be a likely
stop for craft proceeding northerly from Port Huron. Lexington, which
is approximately half-way between Port Sanilac and Port Huron, would be
more likely to be by-passed by the larger craft because of its proximity
to Port Huron. Forestville, 16 miles north of Port Sanilac, would be too
far from Port Huron to be a first stop. The Michiqan State Waterways

Commission is planning additional dock spaces to accommodate these increases
which will accrue from harbor improvement.

DESCRIPTION AND HISTORY
OF FEDERAL NAVIGATION PROJECT

PORT SANILAC HARBOR, MICHIGAN
CONDITION OF IMPROVEMENT, 30 JUNE 1973

2.48 PROJECT: This harbor is located on the southwest shore of Lake
Huron, 30 miles north of Port HurOn, Michiaan. The existing project was
authorized by R&H Act of March 2, 1945. This provides for a harbor of
refuge protected by breakwater structures extending to 12-foot contour in
Lake Huron; and an entrance channel 12 feet deep and a harbor basin about
65% of which is 10 feet deep and the remainder 6 feet deep. The lenoths
of the north and south breakwaters are 1,230 and 949 feet, respectively.

2.49 PROGRESS: Existing project was completed in 1951.

2.50 CONTROLLING DEPTHS BELOW IGLD (1955): Controlling depths of
12 feet and 6 feet are available within the entrance channel and anchorape
area, respectively.



STATUS OF AUTHORIZED
BREAKWATER EXTENSIONS

AT
PORT SANILAC HARBOR, SANILAC COUNTY, MICHIGAN

DECEMBER 1974

2.51 DESCRIPTION OF ACTION: In accordance with Section 107 of the
1960 River and Harbor Act, a plan of improvement was recommended to reduce
the size of storm waves entering the harbor by adding a 70-foot extension
to the south breakwater and a 327-foot arm to the north breakwater (see
Plate 10.

2.52 As previously indicated, as of December, 1974, the aforemnen-
tioned project contract had been awarded; however, due to a delay in the
delivery date of steel from the manufacturer, the contractor has been
given a time extension on his completion date.

GEOLOGY - (GEOMORPHOLOGY)
LAKE HURON BASIN MORPHOLOGY

2.53 The basin morphology of Lake Huron is generally well known.
It is clear that the structure of the basin axis follows the structural
trend of the rock units striking southeast to south and dipping southwest
to west toward the center of the Michigan basin (see Plate 11). It is
generally recognized that the major Niagaran escarpment of Silurian rocks,
separates Georgian Bay from the main Huron basin. In general, two major
linear ridges of parallel resistant bedrock units outcrop on the basin bot-
tom. These ridges are represented by the Roger City and Dundee formation and
the Traverse Group of Upper Devonian time. A flatter southeastern basin
is generally underlain by Mississippian shales and sandstones. In the
northeastern basin between the Niagaran escarpment and the subparallel
ridges on the bottom, the topography is quite uneven, which is a result
of collapse structures from the solution of salt in the upper Silurian
Salina Formation.

2.54 The most recent glacial age (Wisconsin) shaped Lake Huron and
the other Great Lakes to the approximate shapes we know them today. The

N basin now occupied by the waters of Lake Huron was a former river valley,
a path of lesser resistance for glacial advance, which was deepened and
broadened by glacial erosion. When the climate became warmer, the ice
melted and retreated forming a lake at the south end of the Lake Huron
Basin called Lake Saginaw. Lake Saginaw's surface was about 100' higher
than the present lake level. This oldest form of Lake Huron drained
between end moraines in the Thumb area of Michigan, eventually flowing
down the Grand River Valley. When this outwash river emiptied into the
early Lake Michigan (known as the Glenwood stage) the sediments formed a
large delta in the vicinity of Allendale, Michigan.
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2.55 The ice advanced again for a short period of time and agaii,
retreated, this time Lake Arkona was formed. The surface of Lake Arkona
was at 71J feet above sea level or about 130 feet above present l.ake 1:uron
lake levels. Lake Arkona covered both the southern Lake Huron Basin and

the Lake Erie Basin. The outlet for this lake was again by way of the
Grand River. Followinq several lake level chanqes the ice readvanced for
the last time and formed the Port Huron morainic system, which can be traced,
with few breaks, from Minnesota to New York. Following the retreat of
this ice glacial Lake Warren was formed at a level of (,90 feet and occuiePd
the southern Lake Huron Basin and the Lake Erie Basin. As before, Lake

Warren also drained by way of the Grand River into glacial Lake Chicago

(Glenwood Stage).

2.56 As the ice continued to retreat, the Lake Huron Basin emer-,ed
and drained westward. There were several lake level changes durino this
time, but the trend was downward. Finally, the glacier retreated far enough
to allow the Lake Huron Basin to drain directly into the Lake Michigan Basin.
The connection between the two lakes (Grassmere stage in Huron and Glenwood
stage in Michigan) was somewhere in the vicinity of the present Mullet and
Burt Lakes and the Indian River. This connection resulted in a great
discharge through the Chicago outlet of the Glenwood Stage of glacial Lake
Chicaqo. This channel was soon cut to bedrock and the lake levels
stabilized. This level is called glacial Lake Lundy and the Calumet Staoe
of glacial Lake Chicago in the Huron and Michigan Basins, respectively:.
Their common level was 620 feet.

2.57 The lake levels dropped again, this time stabilizing at (,05 feet,
forming glacial Lake Alqonuin in both basins. The basins were connected
by a broad strait covering much of Emmet, Cheboygan, and Prescue Ile cournties
and drained through the Chicago outlet and the St. Clair River. AS the ice
continued to retreat successively lower outlets were discovered resultino
in the Kirkfield low water stage (565 feet). This was followed by the
Valders advance of the glacier which cut off the two basins again causing
the lake levels to rise. This new Algonquin stage in Lake Huron returned
the lake level to 605 feet.

2.58 As the glacier retreated, this time to leave the area permanently,

g lower outlets were again found (at North Bay and the Trenton Lowland)
causing Lake Huron to drop to its lowest stage ever, Lake Stanley at 190
feet. Lake Chippewa was the low stage of Lake Michiaan at 230 feet. The
two basins were connected by a river flowing through the present Straits of
Mackinac. The deep gorge formed by this river is now completelv drowned.
As the land surface rebounded from the tremendous weiaht of the olacier,
the lower outlets were abandoned reopening the Chicago and St. Jlair outletF.
The lake levels rose to the Nipissinq stage (005 feet). The Chicaco outlet
was rapidly cut dovn to a resistant sill; thus, the St. Clair outlet 1he-ame
the only outlet for the Upper Lakes. The levels at this time were at 1,
feet in the two basins and these levels marked the Algoma stae. ?L. lak~e
levels aqain dropped to their present 579 feet where they have hee for
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the past 3,500 years, an extremely long time considering the complex

history of these lakes.

2.59 The high lake levels are important because they caused the shore

features present in the Port Sanilac area. For about 1.5 miles south of Port
Sanilac Harbor the Nipissing shoreline forms a bluff several hundred feet
landward of the present shoreline. Farther south, Lake Huron is directly
attacking the Nipissing bluff and the escarpment at the water's edge is

correspondingly higher.

2.60 Where the Nipissing shore is not being attacked, the beach near
Port Sanilac is characterized by a bluff 20 feet high composed of sand with
varying amounts of clay and a beach 30-35 feet wide at low water datum
composed of fine sand to medium gravels with a variable amount of sand.
Since the harbor was installed, the beach south of the harbor lost most
of its sand and has become very rocky.

2.61 Where the Nipissing shore is being attacked, the beach is
characterized by a bluff 40 feet high composed of clay till with boulders,
gravel, and sand and a beach about 20 feet wide at low water datum composed

of gravel, cobbles, and boulders.

LITTORAL MATERIALS

2.62 The dominant materials in the nearshore and bluff areas are
comprised of glacial sediments of medium to fine sands. The volume of sandy
material in the beach prism appears to be generally small and, in fact, the
beach prism in most areas consists of cobbles and coarse gravel. However,
there is an extensive and stable beach at Camp Ozanam composed of mainly
medium to fine sands. In some places glacial till crops out on the denuded
bluff faces.

2.63 The median sediment size for the north bluffs is 0.29 mm (1.780)
as compared to 0.65 ,nn (0.620) for the offshore. The median size for the
bluffs in Reach 2 is 0.2 mm (2.34V) as compared to 0.09 mm (3.510) offshore.
In reach 3 the median size in the bluffs is 0.05 mm (4.330) and 8.89 mm
(-3.15W) offshore. In reach 4 the median sizes are 0.11 mm (3.220) in the

K. bluff and 0.17 mm (2.539) offshore. Detailud calculations are included
in Appendix 2 of the Port Sanilac Section 111 Detailed Project Report
available for review at the Corps Detroit District Office, 150 Michigan
Avenue, Detroit, Michigan 48226. Since the supply of littoral material
from major inland runoff at Port Sanilac is negligible, the principal
source of littoral material is concluded to be the beach and the bluff.

2.64 Sediment samples were taken in June 1972 and June 1973, within
an area approximately 1,200 feet north to 19,000 feet south of Port Sanilac
Harbor and including bluffs, backshore, foreshore and nearshore zones to
as far out as 2,500 to 3,500 feet from shore. Two lines were located north
and 18 lines south of the harbor. A thorough analysis and tables showing

42



the results of and testing of the surveyed area are given in Appendix 2
contained in the aforementioned Detailed Project Report. A generalized
sediment distribution map is given in Plate 4. A bathymetry map of Port
Sanilac is given in Plate 3. Summaries of mean diame~ters and sorting

coefficients are presented in Figures D.3-D.5 of the Detailed Project
Report for Port Sanilac Harbor Section 111 proposed mitiqation plan
available in the Corps Detroit District Office.

2.65 The offshore sediments at Port Sarnilac are qenerally coarse

(gravel and cobbles) . However, there is a lens of sand running offshore
from just south of Port Sanilac Harbor to Camp Ozanam (13,700 feet south)
where it rejoins the beach. This sand is littoral material diverted by the
structures at Port Sanilac. The sand is found at depths between 5 to 10
feet below LWD.

HISTORICAL AND ARCHAEOLOGICAL SITES

2.66 During 13-16 June 1973, a reconnaissance by Corps staff identified
no historical, archaeological or paleontological site or sites within the
proposed project site. Ongoing rapid erosion of the predominantly clay
creating new bottomlands precludes finding old shipwrecks located on older
bottomlands. since most of the project would be on submerged lands, there
are no known prehistoric Indian sites known for the immediate project area.
The National Register of Historic Places, including the most recent supple-
ments (which are published on the first Tuesday of every month), has been
consulted and no National Register properties will be affected by this pro-
ject.

2.67 In the case of land or property under the control or jurisdic-
tion of the Federal Government (the Federal harbor structures), the pro-
posed undertaking will not result in the transfer, sale, demolition, or
substantial alteration of potential National Register properties.

2.68 While no non-federally owned or controlled districts, sites,
buildings, structures, and/or objects of historical, archaeological, ar-
chitectural, or cultural significance exist in the project area, the pro-
posed undertaking will contribute to the preservation and enhancement of
the eroding bluffs located south of the harbor structures.

2.69 Although the historic, archaeological, and paleontoloqical po-
tential for this site is low, the Corps must give appropriate consideration
to possible project impacts on the aforementioned values in the preparation
of environmental impact statements. Accordingly, the Corps has forwarded
a copy of the draft environmental impact statement (with this final 1:IS

to follow upon release) to the following for their comment:

1. Dr. William Lovis (for) the Conference on Michigan
Archaeology

43



2. Mr. Samual A. Milstein, Chief, Bureau of Recreation and
State (Michigan) Historic Preservation Officer

3. Dr. James Fitting, State (Michigan) Archaeologist
4. Mr. Floyd Patterson, (Michigan) Historic Preservation

Coordinator
5. Department of Interior for Investigations of Historical,

Archaeological and Paleontological Resources
6. Advisory Council on Historic Preservation

EXISTING ECOLOGICAL SYSTEM OF THE
BEACH, NEARSHORE ZONE AND LAKE

2.70 Regarding the ecological systems of the project area, flora and
fauna in the specific project area are quite sparse. The littoral envi-
ronment is subject to varying degrees of sand movement, currents, erosion,
accretion and turbidity. Erosion of the beaches and clay bluffs results
in a turbid lake condition as the silt and clay size fraction of the bluffs
are carried into suspension in the littoral stream. The unstable bluff faces
are steep and now nearly void of vegetation.

2.71 A variety of game fish populate Lake Huron (see Appendix C for
summary of 1974 Sport Fishing Survey for Lake Huron and its Tributary
Streams). Port Sanilac has a representative Great Lakes fishery including
Salmon, Brown and Rainbow Trout, and Walleye, with some inshore Small Mouth
Bass and Yellow Perch fishery. The Michigan Department of Natural Resources
has planted fish off the beaches by Port Sanilac, Lakeport and Forestville
in an effort to benefit the fishery of the entire area. A breakdown of the
fish plants follow.

Rainbow Trout (Salmo gairdneri):

Year of Plant Location Number of Fish

1971 Port Sanilac 30,000
1971 Lakeport 30,000
1971 Forestville 20,000
1972 Port Sanilac 15,000
1972 Forestville 5,000
1973 Forestville 25,000
1973 Port Sanilac 35,000

Brown Trout (Salmo trutta):

1972 Lakeport 10,000

Coho Salmon (Salmonidae):

1970 Port Sanilac 25,000
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2.72 However, the Coho Salmon are all gone because the initial plan4

generated no offspring due to lack of suitable local streams enterinq Lake

Huron in the immediate vicinity of the plant.

2.73 Little information is available on Lake Huron fish populations

as a whole with the exception of the commercial fishinq records from Saginaw
Bay where the fishing is primarily confined. Alewives and Smelt are now the
dominant group in the lake. The aforementioned is one of several changes
that have occurred in the general fish population since 1900. Before this
time the catch consisted of lake trout, lake herring, yellow perch, walleye,
whitefish, and suckers. By 1940 the yellow perch population had declined
and carp had assumed commercial importance. In 1968 the catch consisted of

carp (cyprimus carpo), yellow perch (Perca flavencens), chubs, whitefish,
walleye, (Stizostedion v. vitreum) and suckers as the predominant species.
The total production of fish dropped from 21.6 million pounds in 1900 to
5.1 million in 1968. The 1974 total all year commercial fishery obtained
primarily from Saginaw Bay on Lake Huron was 1,531,065 pounds. (See
Appendix C for summary breakdown by fish type.)

2.74 The sea lamprey which had become established earlier here than

in the upper two lakes, seems to have been responsible for the decline of
the lake trout population which occurred after 1940. The decline of the
whitefish on the other hand seems to have been due to the use of deep
water trapnets and heavy fishing, which had affected the population suffi-
ciently that when the net depth was limited the fish numbers continued to
decline. Predation by the sea lamprey is also considered to be one of the
causes. In general, the changes in populations occurred first in Saginaw
Bay and may be attributed to increasing pollution loads. The Sauaer
(Stizostedion canadense) has also declined to only a few hundred fish a

year during the last few years. This particular decline started around

1935. Also of significance is the dramatic increase in the alewife popu-

lation which has followed the same pattern as seen in Lake Michigan.

2.75 In general then, the changes above can be attributed to several
factors: sea lamprey predation, overfishing, and other changes in the
environment.

2.76 Few people have caught fish in the highly turbid waters imme-
Idiately adjacent to the eroding bluffs. As has been reported with dredg-

ing operations that caused temporary turbidity and temporary migration of
the fish life which may have been inhabiting those areas, highly turbid
waters adjacent to the eroding bluffs may no longer contain the previous
indigenous fish populations. In addition, few people are now offered any
recreational use such as shore fishing in the high energy surf zone imme-
diately underlying unstable eroding bluffs that have such a high potential

for landslides. The proposed plan for mitigation of shore damage attributed
to the Federal navigation structures at Port Sanilac Harbor, Michigan, will
not effect or impact on threatened, rare and endangered species of fish
and wildlife within the project site.
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2.77 Regarding an analysis of the macroinvertebrates of Port Sanilac
Harbor, please see Appendix A, subsection depictinq the June 4-5, 1974,
and March 4, 1975, sampling and subsequent analysis of that same harbor
by the U. S. Environmental Protection Agency.

WATER QUALITY

2.78 In 1965 the Office of Water Programs, U.S.E.P.A., conducted
deepwater surveys in Lake Huron involving 50 chemical and 40 microbiological
stations. The surveys showed that the quality of water in the main body
of Lake Huron is excellent. Lake Huron waters, as a whole, are low in
turbidity, moderate in hardness, and, for the most part, very clear.

2.79 At the time of the referenced survey, water cuality in a number
of nearshore areas within harbors and the mouths of tributary streams was
lower than that of Lake Huron Proper. Port Sanilac Harbor was one such
impacted area. However, as indicated in paragraph 2.41, sewage overflow
from Port Sanilac will no longer empty into the harbor, but will now dis-
charge 0.8 miles south of the harbor. While this, in combination with
control of craft discharges, should contribute to the continued increase
in water quality in the harbor area; it may contribute to a decrease in
water quality 0.8 miles south of the harbor and downdrift toward the
project area. However, while overflow discharges often contain elevated
concentrations of bacteria, biological oxygen demand substances, suspended
solids, chlorides, and nutrients, the construction of a new lagoon sewer
system in 1973 should significantly reduce the likelihood that such an
adverse impact would occur.

2.80 As previously indicated, the littoral environment is subject
to varying degrees of sand movement, currents, erosion, accretion and
turbidity. Erosion of the beaches and clay bluffs result in a turbid
lake condition as the silt and clay size fraction of the bluffs are
carried into suspension in the littoral stream.

2.81 The Water Quality Control Information System (STORET) has
been consulted for existing water quality parameter data taken for the
proposed mitigation project area located south of Port Sanilac Harbor.
One station on STORET was located in the area of the proposed project.
Water quality was found to be excellent. A Table of parameters
analyzed is found on page 45c. As indicated in paragraph 1.24, water
quality will be monitored to insure that no degradation occurs in the
vicinity of the harbor as a result of the proposed mitigation plan.
In-as-much as the community of Port Sanilac obtains its municipal water
supply from existing wells and not from Lake Huron, no contamination of
that water supply is anticipated as a result of the proposed mitigation
plan.
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AIR QUALITY

2.82 Referencing air Quality, the Port Sanilac area can be Jescribed
as non-industrial to rural. Port Sanilac and Sanilac County lie within
EPA's Central Michiqan Intrastate Air Quality Region. This region consists
of 29 counties comprisinq some of Michioan's qreatest industiral concen-
trations. This explains the followinq Priority Category levels given
for the reoion as a whole.

Particulates - Priority II

Sulphur Oxides - Priority III
Carbon Monoxide - Priority III
Nitrogen Oxides - Priority I
Photo-Chemical Oxidants - Priority III

Each priority has certain concentration limits which define the classifi-
cation system for each pollutant. Referencing the levels of pollution,
in layman's terms, Priority I indicates the highest level of pollution
relative to Priority II, ind±.Lating intermediate levels of pollution, and
Priority III, indicatinq lowest levels of pollution.

J#
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3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS

EXISTING USE OF TIE SHORE AREA

3.01 Water areas have special appeal to man. A growing population
and an affluent society have placed increased emphasis on water-based ac-
tivities and lakeside livinq. Much of the relaxation and environmental
surroundings so needed for today's hiqh-tempo living is furnished by such

areas as the Lake Huron shoreline. However, ouite often these shorelines
are subject to severe erosion caused from wind and wave action, violent
storms, high water levels and normal erosion processes, as well as from
beneficially intended protective structures or man-made chanqes. Human

misery and damaqe to property often result from these processes. Shore
erosion and structural damage are present to a deqree at Port Sanilac,
Michigan, and vicinity. In this regard, an investigation was recuested
by the State of Michiqan's Department of Natural Resources, Dr. Ralph A.
MacMullan, Director. Dr. MacMullan's letter of 11 September 1970, copy
included in supplement Appendix C, requested a study concerning the prob-
lem of deposition of littoral materials on the northerly side of Port
Sanilac Harbor, Michigan, and a determination of whether the Government
breakwaters are responsible for the beach erosion damaqes to the south of

the installation. Such a study is provided for under the authority of
Section 111 of the River and Harbor Act of 19FH (P.L. 90-483, approved 13
August 1968) as follows:

"The Secretary of the Army, acting through the
Chief of Encineers, is authorized to investigate,
study, and construct prolects for the prevention
or mitioation of shore da:naqes attributable to
Federal navigation works. The cost of install-
ing, operating and maintaining such projects shall
be borne entirely by the United States. No such
projects shall be constructed without specific
authorization by Congress if the estimated first
cost exceeds $1,000,000."

3.02 The Corps of Engineers proposal to mitigate shore erosion in
the vicinity of Port Sanilac Harbor, Sanilac County, Michigan, that is
attributable to the Federal navigation structures at that harbor conforms
with the objectives and specific terms of existing or proposed Federal,

State, and local land use plans, policies and controls for the area af-

fected.
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3.03 Local shoreland regulation and management techniques which might
be applied include zoning, subdivision regulation, building codes, ordi-
nances, permits, acquisition, taxes, condemnation, and evacuation. It
should be noted that evacuation and moving of structures would not be war-
ranted even if the cost thereof would be less than the cost of shore pro-
tection by other means. Evacuation is rarely acceptable to the interest
concerned.

3.04 The State of Michigan Shoreland Management and Protection Act
of 1970 states that:

(a) Within three years after the effective date of the
Act, all local units of government (cities, villages,
counties, and townships) which are situated along the
shores of the Great Lakes may zone those high risk ero-
sion and environmental areas as determined from those
studies described in (c) below. If local units of gov-
ernment fail to zone those areas within the three-year
period, the water Resources Commission is authorized to
set regulations for the zoning of these properties.

(b) Within 18 months after the effective date of the
Act, the Water Resources Commission is required to pre-
pare a comprehensive plan for the overall management of
Michigan's Great Lakes shorelands. It is expected that
recommendations emanating therefrom will guide future
shoreland use and development.

(c) Within one year after the effective date of the
Act, the Michigan Water Rasources Commission shall make
an engineering study on the shorelands to determine the
high-risk erosion areas and to develop alternatives for
the best means to prevent such erosion. Similarly, the
Dpartment of Natural Resources will make an environ-
mental study of the shortlands to locate those valuable
natural and fish and wildlife habitat areas which should
be protected from further encroachment or damage.

The zoning regulations for the Village of Port Sanilac do not contain rules
for the development of hiqh-risk erosion areas. The State of Michigan,
under the Shoreland Protection and Management Act, has no control over
shoreland already platted and developed, and its effect would not eliminate
unwise development in those areas subject to erosion. The act would, how-
ever regulate a mandatory building set-back distance on any undeveloped pro-
perty that remains.
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p4<IOR REPORTS

3.05 In accordance with provisions of Section 5, River and Harbor Act
of August 30, 1935 (Public Law 409, 74th Conqress), and supplemental War
Department regulations, a report on the probable effect of a navigation
structure on the shoreline was prepared by the Shore Protection Board, Of-
fice of Chief of Engineers, and forwarded to the Division Engineer, Great
Lakes Division, 23 September 1936. In order to determine the nature and
extent of the probable effects of the proposed harbor improvement at Port
Snilac, a study was made of the conditions and changes that have taken
place at Harbor Beach, 32 miles to the north, since its construction in
1885. The Harbor Beach harbor configuration was very similar to the one
proposed at Port Sanilac; therefore, it was believed that the resulting ef-
fects could be similar at the two localities. In addition, studies of
shoreline changes, hydroqraphic surveys, current measairement, and analyses
of beach material were conducted in the Port Sanilac area. Surveys were
conducted in 1858 and 1913 by the U. S. Lake Survey. The shoreline changes
were small and irregular with recession slightly predominating. However,
the small scale used did not lend itself to accurate representation. The
largest area of accretion began approximately two miles above the harbor
improvement and extends approximately one half mile to its south. The ac-
cretion averaged 20 feet along the 2.6 miles of shoreline above and below
Port Sanijac. Over the 55 year period of record this is an average of ap-
proximately 0.4 feet per year. The small scale of the map utilized in the
aforementioned 23 September 1936 report, and the small amount for annual
progression may not be representative and is inconclusive due to the appar-
ent lack of adjustment for lake levels. On the basis of this harbor com-
parison and analyses of field data it was the opinion of the Shore Protection
Board that the improvements at Port Sanilac would cause some silting and
marsh formation along the shoreline north of the harbor and within the en-
closure of the breakwater. To date a substantial amount of sand has been
deposited.

3.06 A report to assess the nature and extent of erosion and the
need for protection of the shoreline zone of the United States portion of
the Great Lakes entitled Great Lakes Region Inventory Report - National
Shoreline Study was published in August 1971.

3.07 A Preliminary Examination Report on Property Damages on the
Great Lakes was prepared in June 1952. A joint study is presently being
accomplished by the International Joint Commission of Canada and the United
States with assistance of various Government agencies and departments.
The purpose of this study, among other things, is to investigate the fea-
sibility of further regulation of the Great Lakes water levels to reduce
property damage of unprotected shore reaches. Data collected for the 1952
Preliminary Examination Report is being incorporated into the current study.

3.08 A Great Lakes Basin Framework Study Report is being coordinated
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by the Great Lakes Basin Comission arnd will serve as the foundation for
a comprehensive, coordinated, joint plan for development of water and
related resourceis. .Appendix 12, Shore Use and Erosion, of the report
analyzes the nature i. axtent of shoreline erosion and flooding damages,
and presents data o~n ' orc-line use and development alternatives. The
Framework Study appei _Ix -,,as prepared concurrently with the Great Lakes
Region Inventory Repcrt. 'n 7 December 1973 The International Great Lakes
Level Board released the report titled "Regulation of Great Lakes Water
Levels."~

BENEFITS TO SHORE PRO)PERTY

3.09 Erosion along the shores of Lake Huron is a natural occurrence.
This natural shore erosion is a matter of record for hundreds of years,
both north and south of Port Sanilac, Michigan. The effects of this nat-
ural erosion is continuous. This natural continuous process is often
overlooked. The Corps of Engineers has limited its erosion problem solu-
tion to only the Federal project impact on the natural occurrence. The
solution suggested will, as a minimum, re-establish the long-term natural
rate of shore erosion.

RULES AND REGULATIONS

PERMITS FOR ACTIVITIES IN NAVIGABLE WATERS

3.10 Referencing the construction of shore protection structures and
other activities, the following applicable rules and regulations governing
permits for activities in navigable waters are included for clarity.

3.11 Section 404 of the Federal Water Pollution Control Act (PL
92-500, 86 Stat. 816, 33 U.s.c. 1344) authorizes the Secretary of the Army,
acting through the Chief of Engineers, to issue permits, after notice and
opportunity for public hearings, for the discharge of dredged or fill mate-
rial into the navigable waters at specified disposal sites. The selection
of disposal sites will be in accordance with guidelines developed by the
Administrator of the Environmental Protection Agency (EPA) in conjunction
with the Secretary of the Army. Furthermore, the Administrator can pro-
hibit or restrict the use of any defined area as a disposal site whenever
he determines, after notice and opportunity for public hearings, that the
discharge of such materials into such areas will have an unacceptable ad-
verse effect on municipal water supplies, shell fish beds and fishery areas,
wildlife, or recreational areas.

3.12 Section 10 of the River and Harbor Act approved March 3, 1899
(30 Stat. 1151; 33 U.S.C. 403), prohibits the unauthorized obstruction or
alteration of any navigable water of the United States. The construction
of any structure in or over any navigable water of the United States, the
excavation from or depositing of material in such waters, or the accom-
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plishment of any other work affecting the course, location, condition, or
capacity of such waters are unlawful unless the work has been recommended
by the Chief of Engineers and authorized by the Secretary of the Army.
The instrumxent of authorization is designated a permit or letter of per-
mission.

GENERAL POLICIES FOR EVALUATING PERMIT APPLICATIONS

3.13 (1) The decision whether to issue a permit will be based on an
evaluation of the probable impact of the proposed structure or work and
its intended use on the public interest. Evaluation of the probable im-
pact which the proposed structure or work may have on the public interest
requires a careful weighing of all those factors which become relevant in
each particular case. The benefit which reasonably may be expected to
accrue from the proposal must be balanced against its reasonably foresee-
able detriments. The decision whether to authorize a proposal, and if so,
the conditions under which it will be allowed to occur, are therefore de-
termined by the outcome of the general balancing process (e.g., see Sec.
209.400, "Guidelines for Assessment of Economic, Social and Environmental
Effects of Civil Works Projects") . That decision should reflect the
national concern for both protection and utilization of important resources.
All factors which may be relevant to the proposal must be considered; among
those are conservation, economics, aesthetics, general environmental con-
cerns, historic values, fish and wildlife values, flood damage prevention,
land use classifications, navigation, recreation, water supply, water
quality and, in general, the needs and welfare of the people. No permit
will be granted unless its issuiance is found to be in the public interest.

3.14 The Water Resources Planning Act (42 U.S.C. 1962 et seq.) pro-
vides for the possible establishment, upon request, of the Water Resources
Council or a State of river basin water and related land resources conmmis-
sions. Each such commission shall coordinate Federal, State, interstate,
local and nongovernmental plans for the development of water and related
land resources in its area, river basin, or group of river basins. In the
event the proposed Corps of Engineers permits to non-governmental devel-
opers or other agencies under section 10 of the River and Harbor Act of
1899 and Section 404 of the Federal Water Pollution Control Act may affect
the plans of such river basin commissions, the permits will be coordinated
with the appropriate concerned river basin commissions. The same is true
of Corps of Engineers authorizations to private persons or corporations
to improve navigable rivers at their own expense under Section 1 of the
River and Harbor Act of 1902.

3.15 Definitions. For the purpose of issuing or denying authoriza-
tions under this regulation:
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a. The term "navigable waters of the United States" and "navi-
gable waters," as used herein mean those waters of the United States which
are subject to the ebb and flow of the tide, and/or are presently, or have
been in the past, or may be in the future susceptible for use for purposes
of interstate or foreign commerce (See 33 CFR 209 .260 for a more complete
definition of these terms).

b. The term "ocean waters," as defined in the Marine Protec-
tion Research and Sanctuaries Act of 1972 (PL 92-532, 86 Stat. 1052),
means those waters of the open seas lying seaward of the base line from
which the territorial sea is measured, as provided for in the Convention
on the Territorial Sea and the Contiguous Zone (15 UST 1606; TIAS 5639).

c. The term "dredged material" means any material excavated
or dredged from navigable waters of the United States including any runoff
or overflow which occurs during a dredging operation or from a contained
land or water disposal area.

d. The term 'fill material" means any material deposited or
discharged into navigable waters which may result in creating fastlands; or
other planned elevations of lands beneath navigable waters.

e. The term "person" means any individual, corporation, part-
nership, association, State, municipality, commission, or political sub-
division of a State, any interstate body, or any agency or instrumentality
of the Federal Government.

f. The term "coastal zone" means the coastal waters and adja-
cent shorelands designated by a State as being included in its approved

coastal zone management program under the Coastal Zone Management Act of
1972.

4. THE ENVIRONMENTAL IMPACT OF THE PRO)POSED ACTION

4 .01 There are some very important intangible and tangible environ-
mental benefits which would result from implementing the recommendations
of the Section 111 Detailed Project Report on Shore Damage at Port Sanilac,
Michigan, by development of an initial feeder beach and subsequent periodic
nourishment to mitigate the shore damage attributed to the navigation
structure. The most significant intangible benefits to accrue from the
mitigation plan are the reduction of the hazard of possible human injury
and reduction of insecurity and mental anguish among residents regarding
property and other losses. Restoring the littoral drift would provide
the sand needed to begin natural development of beaches and provide
environmental enhancement. The considered mitigation plan would repl.enish
the altered littoral environment, safeguard valuable property, improve
the long-range turbid condition of the lake near shore, reduce the bank
erosion which is now aesthetically displeasing and threatening valuable
property, decrease the costs of maintaining existing shore protective
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structures, e!imina te UIe jeel for install i ,uj jnew st I ct;eIP, iri " ve f ish
and wildlife nalitat ma, rr(.vice additional Leach ireas. The re-c in

beaches would be ae!,thbet Cjaliv pleasinoi as well an, ;rovidiv .i recreational

bathinq and surf tish-:iri !',eaches.

4.0z Creation b% aiti rial means of an initial feet:er Ieact, inci

subseoueiit nouris .ire:it !u. , i ied! to the areas nufferino shore .iar.a-ie nas

been selected as t.e most ;a~t icable p.lan for miti latinc the ef e-ts of
the naviqation structares. ;. ,lan has been developed for t-he rert: >ani lac-

area. Provision of i feeder beach with subseauent nouristhment sut,; lied
artificially at the normal littoral trans-ort rate to the feel]er Let h will
lessen the erosion of the shorec downdrift. The provisior of in initial

feeder beach and sulbse,:uent nourishment would mitigate bliff erosio:n
due to the navination :ro,et until that same nourishment :nan establ thed
a simulated natural rnattern of littoral Irift.

4.03 Creating a beac;h would approach a natural condition that mioht

exist were it not for the navigation structures. The initial feeder
beach and subsequent nourishment would dissipate by natural processes.
As borrow material moved lakeward in the littoral zone, sandbars would
beqin to develop. once these sandbars form after a period of annual
nourishment, beaches ,ould develop and wave enerary would dissipate on the
bars and beaches, rather than on the toe of the now eroding bluffs, and
existing shore :,rote-tion structures.

4.04 It is con:;idered that a plan of artificial LeachY oirinshment
would establish the shoreline and fill private shore protect ive v-tructures
to conditions qenerally existinq prior to construction of the navi.ation
prolect. Existing shore protection structures extend for 1,.4, feet south

of the harbor. Wide armored beaches extend from 4,40(1 feet cc'itb to 1-,200

feet south of the harbor. Bluff and beach erosion in this area is minimal.

The area of severest erosion extends from R,200 feet south to 13,70") feet

south of the harbor (Campr Ozanar-) . The proposed mitication ,lan would pro-
vide for initial placement of a feeder beach approximatelv ,lK feet wide,

extending 3,000 feet from 7,40 feet south to 10,400 feet scut' .)f the har-
bor. The initial feeder beach would contain approximately '. (,Oh1(io

yards of unpolluted sand fill obtained from nearb,/ commercial piats. Oubse-
quent (approximately) annual nourishment would provide 30,n(OC -7ubic , .ards
of unpolluted sand along a 2,000 foot long stretch of shoreline between

7,400 feet and 9,400 feet south of the harbor. The periodic ncurishment
fill would extend out atoift i00 feet. A roadside park i5 lcrated between
H,900C feet and 1(,4c)0 feet south of the harbor. The unnolliutei sand fill
would be obtained from land borrow areas. The proposed land hcrrow areas
are all commercial rits. Local commercial ,pits were investigiated. The

exact pit site or sites for supply will not be decided upon until Plans and
Specifications Staoe. °The source material obtained from land borrow areas
could be transported by, truck along Highwav 25 to Washinaton -oad; then
placed over the bluff by a temrorary hopper conveyor system where it would
then be spread into la'ce by earth moving equipment. After rlacement the
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result of the present shore erosion. Since the material to be placed is
unpolluted sand, it is not expected that any toxic pollutants will be
released in the area as a result of the project. A temporary depression in the
dissolved oxygen content of the water will occur in the immediate area of the
beach formation. This temporary depressinq will be due to the inevit-
able resuspension of small amounts of organic or oxygen demanding material.
Nektonic species and oxygen dependent motile organisms will tend to avoid
the area until these conditions subside, and normal dissolved oxyqen levels
are restored.

4.09 Due to continuing sheet wash, qround water seepage, mass wast-
ing, undermining of bluff toes due to high water, and subsequent landslides,
the unstable bluffs are steep and nearly void of vegetation. The depriva-
tion of vegetative feed and natural protective cover has caused the dis-
placement of the indiaenous fauna to similar adjacent unaffected environ-
ments.

4.10 The proposed plan for mitigation of shore damage attributed to
the Federal navigation structures at Port Sanilac Harbor, Michigan, will
not effect or impact on the threatened, rare and endangered species of
fish and wildlife within the project site.

4.11 It is expected that the beach formation will cause a temporary
inconvenience to the local residents, boaters and other users of the area.
This temporary inconvenience should not cause any undue hardship on the
residents of the area.

4.12 Water quality will be monitored to insure that no degradation
occurs in the vicinity of Port Sanilac Harbor. The Corps will coordinate
its proposed action with the local community. The Sanilac County Health
Department will be asked to monitor the quality of the water to insure that
no degradation occurs in the vicinity of Port Sanilac Harbor. If any varia-
tion in acceptable standards are noted during monitoring operations, the
village or county will notify the U. S. Army Corps of Engineers, Detroit
District, Saginaw area office, and/or the U. S. Coast Guard and/or the Corps
Detroit District Office; at which time the Corps mitigation activities will
be immediately stopped until corrective action satisfactory to all parties
concerned can be initiated.

4.13 Beach nourishment will not alleviate erosion of the bluff due
to ground water seepage or sheet erosion and other natural processes.
The placement and nourishment of ).he feeder beach may eventually increase
the littoral drift supply to the south, but the rate of erosion in these
areas would still be expected to continue due to natural causes.
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5. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE
AVOIDED SHOULD IIIE PROPOSAL BE IMPLEME~NTED

5 .01 The negative impacts of the proposal are few.

5.02 The appearance and environment of the site in the area of the
mining operation of any given commercial pit, yet to be selected, would be
altered to the effect of the initial removal of approximately 90,000 cubic

yards and (if selected as a continuing source) the periodic removal of

approximately 30,000 cubic yards of unpolluted sand. The shape and/or

depth of any given selected pit would be altered by the removal of the

aforementioned volumes of unpolluted sand meeting Corps gradation and
environmental Parameter acceptability requirements. An initial inspection

of several existing individual pit sites revealed landscapes containing

limited areas of sterile and eroding soils. This is not surprising in view
Of the fact that the State cf Michigan has no control over unconsolidated
pits (sand and gravel open pit mining) . This is further evidenced by the
specific exclusion of mining operations for Michigan's recently enacted
and implemented Sedimentation and Erosion Control Act. Further, Sanilac
County and the Townships located therein have not enacted any Mineral
Mining Control Ordinances. in view of the aforementioned, it is anticipated
that the removal of an initial 90,000 cubic yards and subsequent removal
of 30,000 cubic yards of sand will not alter the existing environment to
any significant degree. of the potential sites inspected, all surface
drainage was to the interior of the excavated basins. Therefore, while
it would be difficult to predict with accuracy the amounts of soils that
would be eroded during an intense rainfall over areas disturbed by mining
activity, it would be reasonable to expect such eroded materials to be
retained within those Pits inspected and thereby not enter any downstream
environments.

5.03 The method of operation and type of machinery utilized can very
fromn front end loader and dump trucks to dragline, screening plant, rubber
tired or tracked earth movers and/or clam shell or bucket cranes. Trucks,
if overfilled, would have a tendency to spill transported materials onto
the haul roadb, and these spilled materials would be churned by repeated

J truck traffic. Wind will cause some degree of wind erosion from excavated

and stockpiled areas. However, the aforementioned potential to create
dust would be ameliorated as indicated previously in Section 1, Project
Description, under the subsection addressing Dust Control.

5.04 Implementation of the proposed plan utilizing highway trucks to

haul unpolluted sand fill from commercial pits would cause inconvenience to
motorists using residential streets. Diesel fumes would irritate residents
living along these streets as would the noise from the truck, earth moving
equipment, and hopper-conveyor systems. Regardless of the routes uti-

lized, it should be noted that the possible heavy truck traffic may neces-
sitate increased maintenance on the roads to be used.



5.05 Beach formation will temporarily put sediments into suspension.
This will increase turbidity only temporarily because the sand should settle
out rapidly. The effect of the project in artificially stabilizing the
beaches should be to decrease the turbidity in the area which is now a
result of the present shore erosion. Since the material to be deposited is
unpolluted sand, it is not expected that any toxic pollutants will be re-
leased in the area as a result of the project.

5.06 Water quality in the nourishment area would temporarily be
affected in an adverse manner. As previously indicated, turbidity normally
associated with nourishment operations would occur. Noticealble turlidity
would be of short duration. However, a temporary depression in the Cdis-
solved oxygen content of the water will occur in the immediate area of the
beach building operations. This temporary depression will be due to the
inevitable resuspension of small amounts of organic or oxyren demanding
material. Nektonic species and oxygen dependent motile orlanisms will tend
to avoid the area until these conditions subside, and normal dissolved
oxygen levels are restored. Bottom-dwellinq organisms in the immediate
area of the proposed beach building location will be adversely affected.
This effect, however, should be minimal because few bottom-dwelling oran-
isms normally exist in the wave-washed shore area.

5.07 Due to continuing, sheet wash, ground water seerace, masn w'ast-
ing, undermining of bluff toes due to high water, and sui'euent lndslides,
the unstable bluffs are steep and nearly void of veetation. The ieT riva-
tion of vegetative feed and natural protective cover has ca;iied the dis-
placement of the indiqenous fauna to similar adjacent uinaffected environ-
ments.

5.08 It is anticipated that during temporary construction opprations
[an initial period not to exceed 90 days and periodic (ap-roximately annual)
replenishrment periods not to exceed 50 days] the aesthetics of the affected
shoreline would be degraded.

5.09 It is expected that the beach formation will cause a temporary
inconvenience to the local residents, boaters and other users of the area.

8 This temporary inconvenience should not cause any undue hardship on the

residents of the area.

6. ALTERNATIVES TO THE PROPOSED ACTION

6.01 Ten alternative solutions to the proposed mitigation plan to
mitigate shore damage and their respective effects on national economic
development, environmental quality, social well-being, and regional
development have been considered. Refer to Appendix B for summary of
alternatives.
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6.02 The primary objective of developing a Section 111 Project at
Port Sanilac is to restore that part of the littoral drift which is being
interrupted by the navigation project. The authority is not intended to
provide mitigation measures of such magnitude as to approach the extent
of protection usually associated with the development of regular beach
erosion control projects. Since no single measure produces the same re-
sult and the effects are not susceptible to monetary evaluation, dollar
values are not included as measures of gains or losses in the areas of
national economic and regional development. The Section 111 authority
states that the government will mitigate damages attributable to Federal
navigation works when equitable and in the public interest, fully consider-
ing the preproject condition and intangible benefits. As a result, bene-
fit-cost ratios for each alternative have not been developed to justify
the project because of the difficulty in evaluating the preproject condi-
tion and intangibles.

6.03 It is obvious that a "Do Nothing" scheme, alternative 1, would
not satisfy Section 111 of P.L. 90-483 since it has been established that
a portion of the shore damage is attributable to the Federal navigation
project. Predominant littoral drift is from north to south. Erosion rates
are greater south of the harbor than north. It has not been established
what the effect of the existing beneficially intended shore protec-
tion structures, located south of the harbor structures, have on downdrift
erosion within the shore damage area and whether or rot effects of the
harbor are directly transferred downdrift by these structures. The exist-
in conditions at Port Sanilac do ;iot provide a suitable habitat for animal
life which normally exist under stable bluff conditions with a suitable
vegetative cover. This unstable condition of the bluff, resulting turbi-
dity, and the naturaj lack of plant and animal life in the littoral zone
indicate that a "Do Nkthing" alternative would be detrimental to the envi-
ronmert along the shore damage area.

6.04 Alternative , removing the naviqation structures at Port Sanilac,
would eliminate recreational boat traffic at that harbor. This would re-
sult in a loss to the local economy. Ini addition, littoral drift would
resume southward thus affecting the littoral accretion zone north of the
harbor containinq Prime recreational beaches and shore developments.

6.05 Shoreland rec;u2dtici. .nd ,anaqement techniques, alternative 3,
which might be applied include crinq, subdivision regulation, building
codes, ordinances, -.ermits, acc' ,,is ition, taxes, condemnation, and evacua-
tion. The State cf Michiqa;i snorelands Management and Protection Act of
1970 states that:

a. Within three years after the effective date of the Act, all
local units of government (cities, villages, counties, and townships) which
are situated along thz shores of the Great Lakes may zone those high risk
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erosion and environmental areas as determined from those studies described
in (c) below. If local units of government fail to zone those areas within
the three-year period, the Water Resources Commission is authorized to set
regulations for the zoning of these properties.

b. Within 18 months after the effective date of the Act, the

Water Resources Commission is required to prepare a comprehensive plan for
the overall management of Michigan's Great Lakes shorelands. It is expected

that recommendations emanating therefrom will guide future shoreland use

and development.

c. Within one year after the effective date of the Act, the

Michigan Water Resources Commission shall make an engineering study on the
shorelands to determine the high-risk erosion areas and to develop alter-
natives for the best means to prevent such erosion. Similarly, the Depart-
ment of Natural Resources will make an environmental study of the shore-
lands to locate those valuable natural and fish and wildlife habitat areas
which should be protected from further encroachment or damage.

6.06 The zoning regulations for the Village of Port Sanilac do not
contain rules for development of high risk erosion areas.

6.07 The State of Michigan, under the Shoreland Protection and Man-
agement Act, has no control over shorelands already platted and developed,
and its effect would not eliminate unwise development in those areas sub-
ject to erosion. The act would, however, requlate a mandatory building
set-back distance on any undeveloped property that remains.

6.08 Evacuation and moving of structures would not be warranted even
if the cost thereof would be less than the cost of shore protection by
other means. Evacuation is rarely acceptable to the interests concerned;
if it were, it is likely that the evacuated area would recuire later direct
protection and/or additional evacuation, as the originally evacuated area
was eroded and lost.

6.09 Alternative 4 consists of partial removal of naviqation struc-

tures, reduction of project depth, and shoreline management. Even partial
removal of the piers and slight reduction of project depth would seriously
restrict or eliminate recreational traffic.

6.10 Continuous armor protection with reshaping of the shoreline to
a stable angle, alternative 5, would prevent all future damage which miqht
be caused by the navigation structures and that due to natural processes
of erosion. The turbid lake condition at the toe of the now seriously
eroding bluffs would be eliminated. Seawalls have a tendency to cause
scour along their bases. This deepening of the lake bottom would result
in a loss of bathing beaches and recreational potential of the waterfront
would decrease. Reshaping of the bluff would result in loss of real estate
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and no doubt necessitate moving or razing of structures. A continuous
belt of armor protection would deprive the littoral stream of its natural
input fromn bluff erosion so the erosion problem would move downdrift and
necessitate additional seawalls. Shore protection is generally aestheti-
cally displeasing. As stated above, the Section Ill authority is not in-
tended to provide mitigation measures of such magnitude as to approach the
extent of protection usually associated with the development of regular
beach erosion control projects. Therefore, continuous armor protection,
alternative 5, as well as the structural alternatives which follow would
be beyond the scope of Section 111 projects.

6.11 Alternative 6, groins, installed along the shoreline damage area
would be an ineffective means of mitigating shore damage because littoral
drift south of the harbor is insufficient to fill the groins. Physical
loss of land would continue, resulting in a continued unstable littoral
environment and a turbid lake condition. Interruption of the existing
littoral drift would cause the erosion problem to move downdrift so that
eventually a continuous belt of armor protection would be required. Struc-
tural property damage would continue with resulting continued economic
decline.

6.12 Alternative 7, groins artificially filled upon initial construc-
tion, would prevent shore damage. Annual nourishment would maintain them
in a filled condition. Borrow material for initial construction and annual
nourishment would be taken from a land borrow area. Ltilization of a land
borrow area would allow for creation of a temporary turbid condition in the
area of placement. Structural property damage would cease. Artificially
created beaches within the groin field would serve as recreation bathing
beaches. The Section 111 authority provides only for mitigation of erosion
in excess of the natural rate. The authority is not intended to provide
mitigation measures of such magnitude as to approach the extent of protec-
tion usually associated with the development of regular L--each erosion pro-
jects. Alternative 8 falls within the latter cateqory and therefore its
implementation is not recommended.

6.13 Alternative 8, offshore breakwaters, would dissipate wave
energy prior to its incidence upon the beach. Erosion would continue~ un-
til the area between the breakwaters and the water's edge built up to a
stable bottom profile and a protective beach formed. Eventual prevention
of damages would result. Physical loss of land would eventually be eli-
minated and the turbid condition of the lake would eventually diminish.
In addition, the offshore breakwaters could potentially act as fish
attractors. However, offshore structures placed parallel to the shoreline
would be aesthetically displeasing and a hazard to small craft navigation.
Offshore structures would further alter the character of the littoral zone.
Section 111 attempts to restore the natural character of the littoral zone
by restoring the littoral drift interrupted by the navigation project.
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6.14 Alternative 9, offshore breakwaters and annual beach nourishment,

would accomplish all of that stated for alternative 10, but more rapidly.

Nourishment would establish a stable bottom profile and a protective beach
sooner than if the beach were developed from bluff erosion materials.
Alternatives 8 and 9 were not recommended for the proposed mitigation plan
for the same reason given for not recommending alternative 7.

6.15 Alternative 10: Protective Beaches. This alternative is similar
to the proposed action except that efforts are usually made to retain the
beach fill material in its originally placed location utilizing some form or
means of confinement. As with the proposed action, this alternative would
serve to eliminate erosion in the protected area. However, its confinement
would prevent further downdrift transport. Wave action would sort, adjust
slopes, and distribute the fill material. The initial overall slope of
beach would become unavoidably steeper than that of the natural shore area.
Eventually, offshore losses of sediment would occur. Hence, periodic
nourishment would be required to maintain stability. This alternative was
ruled out because it would not satisfy Section III in damage areas downdrift
of any protective beach.

6.16 The primary objective of developing a Section 111 Project at
Port Sanilac Harbor, Michigan, would be to restore that part of the littoral
drift which is being interrupted by the navigation project. As was discussed,
Section I1 is not intended to provide mitigation measures of such maqnitude
as to approach the extent of protection usually associated with the
development of regular beach erosion control projects. Therefore,
alternative solutions 5-9 would be beyond the authority of Section 111.
Although it would be desirable to provide a completely stable shore hy
restoring the affected section of shorefront to a condition generally
existing prior to construction of the navigation project, this would be
impractical and would be beyond the authority of 3ection 111. The effects
of wind and wave action, violent storms, high water levels and normal
erosion processes, as well as possible adverse effects of structures
intended to be protective, including man-made changes or adjustment in the
shorefront configuration, may be the more critical factors which contribute
to the shoreline deterioration. These factors have been evaluated and given
proper weight and consideration in the analysis.

6.17 The only plan *iich would satisfy Section 11 of P.L. 90-483
by mitigating those damages only attributable to the Federal navigation
project would be that advocated in the Detailed Project Report for Port
Sanilac Harbor, Michigan. From an ecological and environmental viewr int,
restoration of littoral drift and elimination of navigation project caused
damages would have the least negative environmental impacts and the most
positive impacts. The selected plan represents one which is equitable,
justified, and provides for reasonable mitigation measures. he primary
objective of developing a Section 111 project at Port Sanilac is to restore
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that part of the littoral drift which is being interrupted by the naviga-
tion project. This can best be accomplished by the construction of an initial
feeder beach subsequent nourishment at the shore damage area based on erosion
rates.

7. RELATIONSHIP BETWEEN SHORT-TERM USES OF MAN'S ENVIRONMENT AND
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.01 Long-term productivity will be enhanced by the project. Resi-
dential areas, transportation systems and existing land will be protected.
Stabilization of the shore area and reduction of the erosion will safeguard
the bluffs from much future damage and will decrease the adverse effect of
the erosional products entering the lake. Presently large trees and other
vegetation are falling into the lake, personal properties and homes are
being lost, other homes are being threatened, many residents are being
caused much discomfort and financial loss, and property values are decreas-
ing in affected shore areas. This present condition should be changed for
the better as a result of the project. The proposed mitigation plan will
utilize a short-term expenditure of money, manpower, and resources, includinq
petroleum based fuels, but the long-term gains in preventing shore damage
are great and a good use of the short-term expenditures.

8. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES
WHICH WOULD BE INVOLVED IN THE PRO)POSED ACTION SHOULD
IT BE IMPLE1MNTED

6.01 The irretrievable use of resources for the proposed action in-
volve the loss of sand for beach replenishment from land borrow areas and
the commitment of manpower, money, and other resources, including petro-
leum based fuels, for the project. The sand obtained from the land borrow
areas as well as the relatively small amount of petroleum based fuels uti-
lized in construction constitute an irreversible limited commitment of
mineral resources. Likewise, the manpower, money, and use of machinery
and other equipment resources for the project will be irretrievable.

9. COORDINATION AND COMMENT AND RESPONSE

COORDINATION WITH THE PUBLIC

AND OTHER AGENCIES

PUBLIC PARTICIPATION

9.01 There have been no public meetings convened for the purpose of
reviewing or discussing the proposals contained in the Section 111 Detailed
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Project Report on Shore Damage for Port Sanilac Harbor, Michigan. However,
a Public Workshop is being contemplated. The purpose of the workshop will
be to provide information and clarification of policy concerning Section III
studies, and to provide the public and all interested parties with an
opportunity to express their viewpoints, ask auestions and raise issues
bearing on the erosion problem to the District Engineer, Detroit District.
At the time of this writing, no determination has been made as to the
selection of a date, time or location of the anticipated Public Workshop.

GOVERNMENT ASS ISTANCE

9.02 The Michigan Department of Natural Resources was requested to
provide information concerning ecological systems and fishing activities in
the Port Sanilac Harbor area. Other pertinent information and data were
also obtained from the U. S, Environmental Protection Agency and the
Bureau of Sport Fisheries and Wildlife, U. S. Department of Interior.
Copies of related correspondence are presented in Appendix C.

AGENCIES AND OFFICIALS

9.03 Copies of the Draft Environmental Impact Statement were sent
to United States Senators and Representatives, the State Governor, concerned
Federal and State agencies, and local aovernments, interested private
organizations and concerned citizens. The Draft Statement was also mailed
in response to all requests. Requesting aqency or citizen addresses were
noted and these interested parties will also receive a copy of this Final
Environmental Statement. In total, over 192 copies of the Draft
Environmental Statement were distributed on or after 23 May 1975.

9.04 The Draft and this Final Environmental Statement have been sent
to the following agencies or officials for comment:

Advisory Council on Historic Preservation
Federal Power Commission
Great Lakes Basin Commission
Michigan Area Council of Governments
Michigan Department of Commerce
Michigan Department of Natural Resources
Michigan Department of Public Health

Michigan Department of State Highways
Michigan Historical Commission -

Office of Planning Coordinator
Port Sanilac Harbor Commission
State of Michigan, State Archaeologist
State of Michigan, State Historic Preservation Coordinator
State of Michigan, State Historic Preservation Officer

Sanilac County Board of Supervisors
Sanilac Coumty Health Commission
Sanilac County Planning Commission
Sanilac County Road Commission
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U. S. Department of Agriculture -

Forest Service
Soil Conservation Service

U. S. Department of Commerce -

National Marine Fisheries Service
National Oceanic & Atmospheric Administration

U. S. Department of Health, Education & Welfare
U. S. Department of Housing & Urban Development
U. S. Department of the Interior -

Bureau of Outdoor Recreation
Bureau of Sport Fisheries and Wildlife
U. S. Geological Survey

U. S. Department of the Interior (National Park Service)
for Investigations of Historical, Archaeological and
Paleontoloqical Resources

U. S. Department of Transportation -
Federal Hiqhway Administration
U. S. Coast Guard

U. S. Environnental Protection Agency
Village of Port Sanilac
Water Resources Council

CITIZEN GROUPS

9.05 The Draft Environmental Impact Statement has been sent to the
following groups for comment:

Assn. of Conservation Ecologists

Federation of Garden Clubs of Michigan
Isaac Walton League of America
Michigan United Conservation Clubs
National Audubon Society
National Resources Defense Council
National Wildlife Federation
Sierra Club - Midwest Representative

The aforementioned groups will receive a copy of this Final Environmental
Impact Statement.

9.06 At this ,time, there are no known environmental conflicts raised
by citizen or conservation groups concerning the proposed beach replenishment
program as an aid to mitigate beach erosion.

9.07 Copies of all pertinent correspondence and comments received in
response to the Port Sanilac Harbor Section 111 Draft Environmental Impact
Statement appear in Appendices C and D, respectively.
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COMMENTS AND RESPONSE

9 .08 The following comment/response section addresses pertinent
conments and suggest ions submitted by interested agencies, councilis and
comrmissions. In total, 11 replies to the Draft Environmental Impact
Statement were received.
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FEDERAL AQ-NCIES

Federal Power Commission - Regional Office

1. Comment: We have reviewed the Draft Environmental Statement

dated May 1975 for propxsed mitigation of shore damage attributable to
the Federal naviqation structures at Port Sanilac Harbor, Michigan, furnisied
with a letter dated May 28, 1975 from Mr. P. McCallister, Chief, En~qineeriniQ

Division. Our comments are requested.

'. Comment: Cmments of this office are made in accordance with the
National Environmental Act of 1969 and the Auqust 1, 1973 Guidelines of the
Council on Environmental 2uality. Our principal concern with developments
affectinq land and water resources is the possible effect of such developments
on bulk and electric power facilities including potential hydroelectric
developments and on natural Qas pipeline facilities.

3. Comment: Since the above noted proposed project apparently would
pose no major obstacle to the construction and operation of such facilities,
we have no comments on the Draft EIS.

4. Conunent: The foregoing statements are of this office and therefore
do not necessarily represent the views of the Federal Power Commission itself.

. .oment: Thank you for the opportunity to comment on the Draft
Environmental Sttement.

U. S. Lepartment of Aqriculture - Forest Service
Northt tern Area - Environmental Qualitv Evaluation

1.. Co,-unent: We have reviewed the Draft Environmental Statement on
Mitiaation cf SJnre 7,xiace -%ttrilhuted to the Federal Navigation Structures
at rort .an 1 .i ;, :'ic:h : .

2. Comnenlt qin:e the greater part of the activity described will
occur Ii. thie r we axticilfate no major effect on forests or other
veqetation.

3. Comment: 'hank you for the opportunity to review and comment on
the draft.

J . 2. Department of Agriculture
Soil Conservation Service

i. Comment: The draft environmental impact statement for the proposed
creation of n initial protective beach and subsequent feeder beach to be
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located in the vicinity of Port Sanilac Harbor, Sanilac County, Michiqar,

was received by this office for review and comment.

2. Comment: We offer the following suggestion:

In Section 1.46, Post-Construction Clean-up or Obliteration, it
is stated that temporary facilities will be obliterated and "the area will
be restored to near natural conditions which will permit the growth cf
vegetation thereon." In other sections of the Draft Environmental Statement,
it is implied that these areas will be planted to trees and other vecietation.
However, this is not clearly stated. Therefore, we suqqest Section I.4(,
be expanded to state that "temporary facilities such as haul roads, work
areas, structures, stockpiles of excess or waste materials, or other
vestiges of construction will be obliterated and the areas restored to near
natural conditions. These areas will be veqetated with trees and nrasses
as directed by the Contracting Officer as a part of the overall project.

Resppnse: It was not intended to imply that the referenced areas
will be vegetated with trees and grasses as directed by the Contractinq
Officer as part of the overall project. Rather, as indicated under Restora-
tion of Landscape damage, paragraph 1.50, "Any trees or other landscape
feature scarred or damaged by the Contractor's (if any) eauipment or
operations shall be restored to a condition satisfactory to the Contractina
Officer. Restoration of scarred and damaged trees shall be performed in an
approved manner by experienced workmen. Trees damaged beyond restoration
shall be removed and disposed of. Trees that are removed because of damaae
shall be replaced at the Contractor's (if any) expense by nursery-qrown
trees of the same species or a species approved by the Contracting Officer.
The size and quality of nursery-grown trees shall also be approved by the
Contracting Officer." Also, please refer to paragraph 1.52 for further
clarification where it is indicated that, "temporary facilities such as
haul roads, work areas, structures, stockpiles of excess or waste materials,
or other vestiges of construction will be obliterated and the areas
restored to near natural conditions."

3. Comment: We appreciate the opportunity to review and comment on
this proposed project.

U. S. Department of Transportation
United States Coast Guard
Ninth Coast Guard District
Marine Safety Division

1. Comment: The above referenced Draft Environmental Impact Statement
has been reviewed by this office and at this time we have no comment to offer.



. -artment - -7on

Tnited States Coast ,uard
Office of Marine Environment and Systems

i. Comment: The Department of Transportation has reviewed the
material submitted. We have no comments to offer nor do we have any
objection to Lhis project.

Comment: The opportunity to review this draft statement is
appreciated.

Advisory Council on Historic Preservation

1. Comment: This is in response to your reouest of May 28, 1975
for comments on t-he draft environmental statement for the mitigation of
shor damage at Port Sanilac, Michigan. Pursuant to its responsibilities
under Section i0'(-) (C) of the National Environmental Policy Act of
lj9, the Advisorv Council on Historic Preservation has determined that
your draft environmental statement appears procedurally adequate.

Comment: however, we have the followinq substantive comments
to ake :

To insure a comprehensive review of historical, cultural,
archaeoloqical, anu architectural resources, the Advisory Council sucoests
that tJhe final environmental statement contain evidence of contact with the
approutriate State Historic Preservation Officer and that a copy of his
conrme ,'.,, (concernirtso the effects of the undertakinq upon these resources
be i-i- uded in the statement. The State Historic Preservation Officer
-or itniuan ts Dr. Martha Binelow, Director, Michioan History Division,
.,er-irtmerit of State, Lansing, Michigan 48918.

es:o.- e , oD'; of the draft. of this environmental statement
w,; .eziL to LiAe Ptte Historic Preservation Officer; her comments are

' nik- .,: Lt~te2 ! me- al Protection Agency

.ommrent : e ave completed our review of the Draft Environmental
"aI t .'.tement (hIS) for Mitiqation of Shore Damaqe Attributed to the
;edero.ivtqation Structure- at Port Sanilac Harbor, Sanilac County,
lichicuar as requeste7d in your letter of May 23, 1975. In general, the EIS
adequate ly descril.es the proposed iDroject and with some exceptions its
,otentii ,"nvironmental impacts. We o, however, have some comments to

mruke ihicr: shculd he addressed in t; inal EIS. As you know, our aoencv
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has had considerable involvement in the project area. We have commented
on the EIS for Breakwater Extensions at Port Sanilac and the EIS for the
proposed Lexington Harbor of Refuge (11 miles south of Port Sanilac).
We note that the former project has been delayed because of material
delay.

Res onse: Referencing the Port Sanilac Harbor breakwater
extensions, as of 31 August 1975, the aforementioned project is 82%
(percent) complete.

2. Comment: In accordance with EPA procedures, we have classified
our comments on this project as LO-2. Specifically, this means that we
have no major objections to the project and that we believe additional
information is reauired to fully assess the environmental impact of the
project. The classification and date of our comments will be published
in the Federal Register. Ir you have any questions regarding our comments
please contact Mr. Gary A. Williams at 312-353-5756. We appreciate the
opportunity to review this Draft EIS.

3. Comment: Since this proposal constitutes a Section 404 action,
Section 404(b) cuidelines should be considered in implementing the proposal.

R eskonse: Corps Civil Works are excluded from Section 4C4 of
the Federal Water Pollution Control Act (P.L. 92-500, 86 Stat. 816, 33
U.S.C 1344).

To clarify, Section 404 authorizes the Secretary of the Arm',
acting through the Chief of Enqineers, to issue permits, after notice
and opportunity for public hearings, for the discharge of dredned or fill
material into navigable waters at specified disposal sites. The selection
of disposal sites will be in accordance w1tiz guidelines developed by the
Administrator of the Environmental Protection Agency (EPA) in conjunction
with the Secretary of the Army.
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4. Comment: Since it has been assured in the LIS that the proposed
fill material for beach formation and nourishment measures will be clean,
unpolluted sand, analysis of the fill's chemical composition would not be
necessary. However, a qualitative statement should be provided in the
Final EIS that the fill material will not exceed EPA's bottom sediment
criteria for determining the fill's acceptability for disposal in and
along Lake Huron.

Reslonse: Such a statement has been added to the text. The fill
material will not exceed EPA's and the Corps of Engineers' bottom sediment
criteria for determinina the fill's acceptability for disposal in and along
Lake Huron. (Please see Section 1, paragraph 1.36).

b. comnent: Section 5.04 of the EIS states that "water quality in
the area to be dredged would temporarily be affected in an adverse manner."
This statement should be clarified as it was our belief that dredqinq was
not a part of the proposed action, only the deposition of fill material.

Resonse: The observation is correct. Dredging is not a part of
the proposed action, only the deposition of fill material. The referenced
typographical error has been corrected.

6. Comment: As 30,000 cubic yards/per year (cy/yr) of drift is either
being interrupted or diverted to deep water, the project's purpose is to
replenish jU,000 cy initially and 30,000 cy annually of beach nourishment
in cne zone of influence. Yet the LIS indicates that based on volumetric
erosion rates, the percent of erosion attributable to Port Sanilac Harbor
is 43 percent. The figures derived from taking 43 percent of the volumetric
erosion rates kSection 2,32) for those shorelines not protected in the zone
of influence and the figure presented for the total nearshore erosion
attriiutawle to the Federal Navigation Project at Port Sanilac are considerably
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less than either the project's initial and annual fill quantities. As
authorization under Section 111 (P.L. 92-483) provides only for mitiqat ion
of erosion in excess of the natural rate, the Final EIS should clarify
this substantial difference and the difference between the figure of
30,000 cy/yr of material interruptcd and/or diverted by the Federal
Naviiation project and the fi(zure of 12,212 cy/yr representinq the total
itearshore erosion attriLutable to the Federal project. For I Uii t- , 1 i .t in)l,

r spliic, to ci: .a . , Fl 1 p,. Y

Response: The erosion south of Port Sanilac Harbor contributes
14,650 cubic yards of material to littoral transport. However, the
structures trap or divert 30,000 cubic yards annually. Therefore, periodic
(annual) nourishment requirements equal this amount. The initial placement
quantity will be 90,000 cubic yards or a three year supply. This cuuantity
is considered sufficient to supply any extreme demands by local littoral
processes.

7. Comment: According to the EIS, the initial 90,000 c. and subsecuent
annual 30,000 cy of unpolluted beach fill will be obtained from commercial
borrow pits and transported by truck; but the borrow sites have not yet been
designated. The Final EIS should indicate the location of the pit areas
and describe the local environmental impacts of removina fill from them.

Response: As indicated in Section 1, paragraph 1.12, the exact
lit site or sites for supply will not be decided upon until Plans and
Specifications Staae. In view of the aforementioned, full detailed ,

c-onsideration of environmental impacts cannot be evaluated at this time
for source site(s) still to be designated. However, please see Section 4,
The Environmental Impact of the Proposed Action, and Section 5, Adverse
Environmental Effects Which Cannot Be Avoided Should the Proposal D-
Implemented, for a description of anticipated environmental impacts based .
on inspection of several typical existing commercial pits located in SanLlac
County.

6. Comment: Wherever the material is obtained, a satisfactr:
sediment erosion control plan should be conditioned upon the cozit ract (-,y

Response: Agreed, please see Section 1, Project Descriti,
subsection addressing Environment Protection - Scope, paracraiho I.,
through 1.53. However, this Agency cannot as a matter of pclicy, 4,,TP
exercise that degree of control on a supplier such as a comercil -

pit owner if that owner is anyone other than the Contractor sele.-
perform the proposed mitiqatior plan. This is especiall, evident -

that, as indicated in Sections 4 and 5 reaardino this ratter of I-
jurisdiction, even the State of ",ichiqan has no control over unc(.........
pits (sand and gravel open pit minina) . This is further evidence. -*
specific exclusion of mining operations from Michigan's rece;tlv e . re;
and implemented Sedimentation and Erosion Control Act. Further, -, w .-
County and the Townships located therein have not enacte( any. "i:,eial
Mining Control Ordinances. ': vertheless, the lack of reoulatorv -, ,trcl



on thill Atea of the environment and the fact that investigated pits are now
ueorAded "oes ,ict eliminate the potential for environmental enhancement.
Therefore, keeping the aforementioned in mind, under technical provisions
of -uy contract awarded pursuant to completion of the proposed mitigation
plan, it could be so stipulated that the Contractor will agree to assure
comjliance with this obligation by all subcontractors such as a commercial
sand pit owner-supplier. However, the difficulty and practicality of
successfully oLtainiuq interested bidders and awardinq such a contract
containina the referenced clause may preclude such a provision from beinq
written into the contract. This decision will be made at the Plans and
Sjecifications stace pending a thorough analysis of the trade offs (pit
control versus no project at all) involved.

9. Comment: Transp ort trucks should be sprayed or covered if dust
is Generated during haulage.

es onse: Aqreea, please see Section 1, Project Description,
subsection addressing Dust Control.

10. Comment: The ':IS should indicate the number and permanency of
the proposed hopper conveyor system(s) and whether any permanent facilities
will be landscaped to reduce their visual impact.

Response: As indicated in Section 1 of the FEIS, paragraph 1.12,
it is anticipated that a (one) temporary hopper-conveyor system would be
utilized to place some source material over the bluff to the beach site
where it would be spread into place by earthmoving equipment. Since the
hopper-convevor system will be of a temporary nature, landscaping to
reduce its visual impact is not contemplated.

i.. comment: Areas impacted by construction activities should also
be seedec and landscaped for protection from erosion.

_Ae pnse: 1lease see Section 1, paraqraph 1.50, Restoration of
Landscape Damage, where the aforementioned is addressed.

12. Comment: Rather than impactinq land resources, consideration
should be given to alternate sources of clean feeder beach material such as
from deep wdter areas or offshore shoals.

HesLjse: At this time we have no knowledge of offshore deposits
of sufficient size t. handle the anticipated demand. At an undetermined
tine in the future the Corps will conduct an ICONS (Inner Continental Shelf
Proqram) Stud%, of Lake Huron including the subject area in an attempt to
locate and Jefine offshore sand deposits.

13. Comment: Effective implementation and enforcement of the pollution
control and restoration proorams described in the EIS durinq construction
and continued operation of the proposed action should substantially minimize
the proJect's adverse environmental impacts.
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Response: Through these and other measures the Corps endeavors
to attempt to minimize adverse effects of all of its projects.

United States Department of Commerce
The Assistant Secretary for Science and Technology

1. Comment: The information on climate is very general, brief, and
contains no specifics. In view of the important relationship between storms
and erosion, the statement would be enhanced if quantitative data on storms,
with the emphasis on windspeeds and direction, were included. Climatological
data are available from the National Climatic Center, Asheville, North
Carolina 28821.

Response: No quantitative data on storms at Port Sanilac is
available from the National Climate Center; however, please see the expanded
subsection addressing Winds contained in Section 2, Environmental Setting
Without the Project.

2. Comment: nprovement of Lake Huron shoreline south of Port
Sanilac will consist of an initial protective beach containing approximately
90,000 cubic yards of unpolluted sand fill and subsequent feedings at a rate
of 30,000 cubic yards per year (paragraph 1.12). The statement does not
provide justification for the amount of sand needed for initial formation
of the beach and for subsequent annual feedings, except that the annual
nourishment should be equal to the amount of littoral drift which was
interrupted or diverted into deep water by the harbor construction. There
are no form rules to determine the quantity of sand needed for initial
beach formation. It should provide compensation for sand lost over lonqer
period of time. For this reason, the initial fill of 90,000 cubic yards
appears to be reasonable.

Response: Agreed. The erosion south of Port Sanilac Harbor
contributes 14,650 cubic yards of material to littoral transport. However,
the structures trap or divert 30,000 cubic yards annually. Therefore,
annual nourishment requirements equal this amount. The initial emplacement
quantity will be 90,000 cubic yards or a three year supply. This quantity
is considered sufficient to supply any extreme demands by local littoral
processes.

3. Comment: As stated above, the annual nourishment should be eaual
to the amount of littoral drift interrupted by the harbor structures.
Paragraph 2.29 provides data on littoral drift from north to south past
Port Sanilac. Interrupted drift was deposited at various locations and
the drift rates were determined from the annual accretion rates as follows:

At the beach and nearshore area north of harbor .... 11,000 cubic yards.
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In the harbor .... 16,000 cubic yards.

In the nearshore area lakeward and adjacent to the north

breakwater .... 3,000 cubic yards.

Total annual deposition along the beach within the breakwater,
and immediately lakeward of the north breakwater .... 8,000 cubic

yards.

These figures are quite confusing. The first three items add up to 30,000
cubic yards; however deposits in the harbor should definitely be excluded
from the littoral transport. Sampling by the Environmental Protection Agency
indicated that deposits in the harbor consist of 100 percent ooze. The
remaining accretion figures do not add up to 30,000 cubic yards. It appears
that in this case, the correct estimate of interrupted littoral transport
should include accretion at the beach and the north breakwater, estimated
erosion from the above by the stroms from the east, and deposition at the

entrance chaiuiel and in deeper parts of the lake.

Reslionse: The information presented has been analyzed correctly,
however, the U. q. Environmental Protection Agency - Great Lakes Surveillance
Branch indicates that, based on sampling of the harbor by that acency in
1975, the ':uality of the sediments has improved considerably since 1970.
EPA has indicated (please see Appendix A) that all sediments in Port Sanilac
liarbcor are now acceptable for unrestricted open lake disposal. The referenced
paraqraph has been expanded, revised and clarified, includino reference to
the time element involved which is the key to the understanding of the
1roLlem. Please see Section 1, paragraphs addressing Shore Processes,
Sedi;:*,nt i udaet and Littoral Drift and Erosion Rates.

Comment: in addition, the information on voluetric erosion rates
does 1ot I stify the rates of annual feeding. Paragraph 2.33 states that
"oto nearshore erosion attributable to the Federal navigation project is
about -1:,212 cubic yards per year. Total nearshore erosion is 28,400 cubic
yards per year." From this, one can conclude that annual beach feeding at
the rate of 3 ,000 cubic yards will be about two and a half times larger
than erosion attributable to Federal project and exceed even the total
erosion from both the natural causes and the Federal project.

.espunse: The comment is confusing the data presented in the EIS.
There is not a direct linear relationship between littoral drift blocked
by the Port Sanilac Harbor structures and total nearshore erosion attributed
to those same harbor structures. Please refer to Section 2, expanded and
revised paragraphs addressing Shore Processes, Sediment Budget and Littoral
Drift and Erosion Rates for further clarification.

5. Comment: 1he statement does not discuss in detail alternate sources
for the unpolluted sand fill, althoigh it says that land borrow and offshore
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borrow areas were considered as potential sources of feeder beach material
(pardraph 1.25). It is suggested that review be made of an offshore borrow

area near Port Sanilac.

Response: As indicated in Section 2, Environmental Setting Without

the Project, subsection addressing Littoral Materials, sediment samples were

tken in June 1972 and June 1973, within an area approximately 1,200 feet
ziorth to 19,000 feet south of Port Sanilac Harbor and includinq bluffs,

backshore, foreshore and nearshore zones to as far out as approximately

-',50u to 3,5A)0 feet from shore. As previously indicated in response to

conent number 12 from the U. S. Environmental Protection Agency - Region V,
at this time we have no knowledge of offshore deposits of sufficient size
to handile the anticipated demand. At an undetermined time in the future the
("orps will conduct an ICONS (Inner Continental Shelf Program) Study of

Lake 11uron including the subject area in an attempt to locate and define

offshore sand deposits.

6. Comment: Location and dimensions of the pit should be such that

it would intercept the littoral drift diverted into deep lake and also

drift deposited in the entrance channel. This would eliminate the maintenance
dredging of the entrance channel and would provide clean, well-sorted sand

for beach fill.

Response: As indicated in Section 2, subsection addressing Sediment

Budget and Littoral Drift, presently the beaches north of the structures
appear to be accreting at the reduced rate of 1,000 cubic yards annually.
The area lakeward of the north breakwater is accreting for another 1,000
cubic yards annually. The deposit lakeward of the harbor entrance is growina

at the rate of 6,000 cubic yards annually. In addition, the sediment

analysis done in 1972 indicates that about 4,800 cubic yards annually are
fine sediments which would be carried farther lakeward. Thus, from the

aforementioned, it is obvious that annual accretion, whether trapped in
a subaqueous pit or not is not of sufficient volume and/or gram size to

handle the anticipated demand for an initial 90,000 cubic yards and subsecuent
periodic 30,000 cubic yards of clean fill meeting both gradation and

environmental requirements.

7. Comment: It seems that specific size gradation to satisfy the
requirements of optimum fill material (paragraph 1.25) is superfluous.
That requirement is to provide stable beach with minimum erosion and movement
of beach material. In this project, however, the fill areas should serve
to create a stream of littoral drift in order to reduce erosion of the entire
length of shoreline instead of a limited length within the feeder beach.

Response: It is considered that if the source material does not
have a gradation that would satisfy the requirements of optimum fill material
for both initial construction and periodic nourishment and instead contains
clay and/or silt sized particles or too much fine sand, those same sediments
would generally be too fine to substantially contribute to the littoral drift.
Thus they would be lost offshore to deep water.

74

- -, - - -- - -- -' -----.



8. Comment: The statement indicates that the source material obtained
from land borrow areas could be transported by truck, then placed over the
bluff by hopper-conveyor system where it would then be spread into place by
earth moving equipment. As the statement correctly judges, utilization of
the aforementioned plan would cause inconvenience to motorists using
residential streets, and diesel fumes would irritate residents living alonq
these streets as would the noise from the trucks, earth moving equipment,
and lbopper-conveyor systems. It is suggested that in connection with sand
from offshore borrow area, transport of the sand be accomplished by shallow
draft barqes. Placement of sand in shallow water near the shore car. be
either by pumping or by bottom dumping. Distribution of the sand should
be left to natural forces of the lake, such as waves, currents, and ice
cover. Similar methods of sand transport and placement are employed on some
Lake Michigan harbors. No difficulties are apparent for application of the
same methods on Lake Huron. From superficial examination of several projects,
it appears that transport of sand over water routes instead of land is less
costly and would result in significant savings of public funds.

Response: Work recommended for construction pursuant to Section 111
must provide the most practical and economical means of mitigating that erosion,
in excess of the natural rate, which is attributable specifically to Federal
navigation structures. Please see previous responses to Comments 5 and C
by the U. S. Department of Commerce - The Assistant Secretary for Science
and Technology and the previous response to Comment number 12 from the U. S.
Environmental Protection Agency - Region V.

United States Department of the Interior
office of the Secretary

1. Comment: The overall approach used in the preparation of the
ex~vironmental sections of the impact statement has resulted in some
generalities and ambiguities. Although it appears from the description
of the project environment that there will be minimal damage to flora and
fauna, assessment of the impact is tenuous because of the paucity of data
presented.

Resonse: The Council on Environmental Quality has encouraged
agencies to streamline their impact statements by focusing most of their
efforts on a discussion of the environmental effects of the proposal and its
alternatives. Within thiis area of focus, the Corps has concentrated on the
most important findings or conclusions in our analysis. The purpose of
the impact statement process is to help develop an environmentally sound
project; it is niot to develop a lengthy document which may obscure the major
issues.

2. Comment: Generally, the description of the environmental settinq
at the project sites (the initial protective beach and subsequent feeder
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beaches) is not adequate. The inclusion of photographs of the bluffs and
the land areas between highway 25 and the bluffs would greatly enhance the
statement.

Response: Agreed, please see Section 2, where the existing verbal
descriptions of shore segments have been augmented by the addition of Plates
7, 8 and 9.

3. Comment: Expanded discussion is also needed regarding the physical
dimensions of the hopper-conveyor system and how this system may affect
trees, shrubs, and terrestrial wildlife in the project area.

Response: Please refer to the previous response to Comment number
10 from the U. S. Environmental Protection Agency - Region V.

4. Comment: Project Description. The reader's understanding of the
need for the project would have been greatly enhanced by the inclusion of
photographs in the environmental impact statement showing shore erosion south
of the Port Sanilac breakwaters. We suggest the final statement include
such photographs.

Response: Please refer to the previous response to comment number
2 from the Department of the Interior - office of the secretary.

5. Comment: Also, we urge that Plate 2 be revised for the final
statement to clearly indicate the extent of protective and feeder beaches
which will be created under the project. Additionally, it would be helpful
if Plate 2 were to show the boundaries of the State roadside park.

Response: Please see the revised Section 2, Environmental Settinq
Without the Project, where graphic descriptions of the aforementioned have
been added to supplement the existing verbal descriptions.

6. Comment: The materials to be obtained from unspecified pits and
deposited at the beach-nourishment sites have been described only as unpolluted
sand or as clean sand (page 7, paragraph 1.32).

Response: Please see previous response to Comment number 7 from
the U. S. Environmental Protection Agency - Region V.

7. Comment: In addition, the character of material present at the
proposed deposition site has not been described, except in hiahly general
terms, although sampling has evidently been extensive. For example, it is
stated that surface samples were taken in the bluff, backshore, foreshore,
and nearshore area, but information on specific locations, times, and
results of this sampling have not been provided (page 17, paragraph 2.21).

Response: Please see previous response to Comment number 5 from
U. S. Department of Commerce -The Assistant Secretary for Science and
Technology.
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b. Comment: Tie only indication of analytical results is that
"optimum fill material has a mean diameter of .31 mm" (page 3, paraqraph

1.09), without further explanation of how that figure was derived.

Response: The aforementioned may be found in Appendices D and Y

of the Port Sanilac Harbor Section 111 Detailed Project Report available
for review in the Corps Detroit District Office, 150 Michigan Ave., Detroit,

Michigan 48226.

9. Comment: Referencing subsection 1.33, the statement should provide
evidence of consultation with the State Historic Preservation Officer
concerning properties in the project area which may be eligible for inclusion
on the National Register of Historic Places.

Response: Please refer to Appendix D where a copy of a letter
from the State Historic Preservation Officer indicates that the project will
have no impact upon cultural resources in the vicinity (of the project).

10. Comment: The final statement should also reflect the results of
any archaeological survey work and any recommendations for preservation of
archaeological resources or itigatior. of project impact. An important

objective of such an investigation should be to locate and assess such
resources with regard to their National Register eligibility (refer to 36

CFR 800).

Response: Please refer to the previous response to Comment number
9 from the Department of the Interior - Office of the Secretary, and to
Section 2, subsection addressing Historical and Archaeological Sites.

I. Commeat: Environmental Setting. Paragraph 2.71, page 35.
Leferencfe is made in this section to "previous indigenous fish populations"
that were affected by harbor dredging. However, there is no discussion or
list provided for t-hose fish species that may currently be utilizina the
littoral zone which will be altered by the beach nourishment project.
Current fish ;a-a applicable to the project site should be provided in the
statement.

Response: .s indicated in the DEIS (and this FEIS) in Section 2,
subsection addressinc Existinq Ecological System of the Beach, Nearshore
:iane ana -,ke, paragraphs just preceding the referenced paragraph, the current

fishery is described including recent sports fishery plants by the
Michi~jar. Delartment of Natural Resources.

12. Comment: Paragraph 2.72, page 35. Since the mitigation of shore
damage project will not involve Port Sanilac Harbor itself, inclusion of an
analysis of the harbor's benthic populations is not really applicable.
Presentation of macro-invertebrate data at the proposed beach nourishment
sites would be of greater value.
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kuii onse: As previously indicated, offshore borrow areas, includina
sediments located with the harbor, were considered as potential sources of
feeder beach material. Althouqh the IPA has recently reclassified harbor
sediments as suitable for open lake dislxosal, grain size requirements preclude
those sediments from beina utilized as feeder beach source material. 11arhor
beathic population data was oLtained in conjunction with harbor sediment data
to serve as Ln index to tie dec;ree of :cllution or non-pollution of harbor
sediments and were presented in tUe }I.5; as such. Subsecuently, in(:uiry! into
the availability of macro-invertebrate data for the referenced littoral
.one was made of the ;4ichioian i epartment of Natural Resources; the ::iiversitv
of ".1ichiqan ;reat Lakes Research Center, Anii Arbor, Michican; and the U:. S.
Fish and Wildlife Service, Lansino, Michigan. The incuiry revealed tlat
while not typical of the littoral zone, the harbor benthos po} ulation .ata
was the only ;ata available for the Port Sanilac area.

13. Comment: Einvironmental Impact;. It is stated in pararraj ].I.'
on ;)age 4 that, "The exact pit site or sites for (sand fill) su;ci I wlil'
not be decidedl upon until Plans and Specifications Stage." The extraction
of 90,000 cuLic yards of sand initially and thereafter up to 30,C<2.;> cubi -
yards per year may have a significant environmental impact on existinc or
potential recreation resources. Thus, we stronc l%, uroe that the final
statement indicate the possible nit sites ancd include a discussicn of the
environmental impacts of the lonq-term extraction of sand from e ih ite
should it he selected to provide the sand fill.

Response: Please see previous response to Comment number 7 from
the 1. S. Environmental Protection Agency - Region V.

14. Comment: We suguest the final statement indicate the season anc]

length of time durinq which project activities would be takina place at the
State roadside cark because during these periods of time public use of the
park beach would be curtailed or prohibited.

Re e: The aforementioned is addressed in Section 1, -caraarah
' 1 .21.

1. Comment: Since the project is expected to make the beaches more
attractive to recreational use, decrease bluff erosion, and improve the
project area's aesthetics, it may enaender a significant level of vacation
and retirement home construction in the project area. We urne that this
secondary environmental impact be addressed in the final statement.

kes;)onse: T:he provision of an initial feeder beach and subse-uent
i.eriodic nourishment would mitigate bluff erosion due to the navina ion
project until that nourishment has reestablished a simulated natural pattern
of littoral drift. Creatinq a beach would approach a natural condition that
inicht exist were it not for the navigation project. Decreasing hluff
eroqion would serve to decrease the turbid water conditions in these areas
so that the re!-uitins beaches would be aesthetically pleasinq as well as
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usetlul f or reureatinai t-ithxj.q and surf t ish in3 hence, a return to Condit iounl

that existed prior to construction of the harbor structures. 3'rlus, it is
not anticipated that the proposed mitigation plan would engender a significaint
level of vacation and retirement home construction in the project area. Furthcr
the natural occurim11 erosion rate is probably severe enough toprcIude additional

~horine&ei':""ia~trse Effects. Paragraph 5.05, paqe 44. It would be

helpful to define what is meant by the term "mass wasting" as it affects
1,e instaLle bluffs.

Response: "Mass wasting" can be defined either as the slow down-
slc-pe ,ov~ement of rock debris or used as a general term for d variety of

~'rceseI v whic, .aroe masses of earth material are moved by qravitv-
eLhulr sl1 .'Y r -uiCkly from one place to another.

i,. zw, Iut .rormation ;)resented in the Project Description, pane
1, and t. e PlIan n1 I:irovement, paqe 3, implies that the project will in

!Io wav i.;ivlve the 1!,teriur area of Port Sanilac Harbor. However, paraqrapli
pa, i~ su,;ioest-: trot the project will involve dredlqinoa of harbor
>e~Imens ~ o1 -e -larified.

:USns' reciPz ii, not a prt of the proposed action, only the
I*- ~ L~ iil :caterial . ':he referenced typooraphical error has been

Itei nat ives . fT is evident from information provided

in ne.........~raxe,'~lstatement that significant losses may result from

~e o~er Srionanleto the Federal structures or to natural
-)r e-7J7 lee l ult of past erosion in thle problem area, it

-u, ~re- en clv lamre trees and] other vecetation are -al 1;
e on1 roper'ties anid homes are beino lost, other homes

;', -P a raoraphi 7.01) . It has also been noted( that
ci iins c ave -ontrccted numerous structures withi little or no

arco. 23) . In spite of these circumstances,

C ~~h T I ve 1 enr cnsidered3 include qoveriurcei~to1
urs '-' 'cu t *r Loor 7 nate measures by local owners 1,,c

r t2 s:,L~rel 'et s-nv ronimert from further d-'aiaqe. Althoucih t-fr
t ' u wtaity or responsibility in the matte-r, we

I. "'i' th e :ecd and sugaest ways in which State and,,or
nm-:; t jt.ack. the ;ro)lem.

-i te ' e ofshicresiis' reciulatioi and manaqeent teuhnic ues

,ou- n ! ehe solely toward preventinq unwise future development
r e ,e ie 4'), last paraoraph) . Since factors contributinc

te, r0'-f ri ic roundwater seepane and sheet erosion (p)ane
1 a r r r',cette- that the mitiqation plan include advisinq

aci ec mra A- lr ocal cwnL-rs, fhrouqh state and/"or local qovernment as
,I,,,trovrlvatfP, f-e -31 tlieir own land desirineO to control such

eros irnq, andi Wo contribute yenciillv, control of natural erosion alono
th~e luffs sdoin the proposed beaci-noun shment project.
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Response: In 1968, the 90th Conqress authorized a National
ajlraisal of shore erosion and shore protection needs. This National
Shoreline Study and the existinq Federal shore protection proqrams recoqnize
beach and shore erosion as problems for all levels of government and all
citizens. To satisfy the purposes of the authorizinq leqislation a family
of 12 related reports has been published. All are available to concerned
individuals and orqanizations from the Superintendent of Documents, U. S.
Printing Office, Washinqton, D. C. 20402. The reports include the followina:

Regional Inventory Reports (one for each of the 9 major drainaae
areas) (in 5 volumes) assess the nature and extent of erosion; develop
conceptual plans for needed shore protection; develop qeneral order-of-
magnitude estimates of cost for the selected shore protection; and identify
shore owners (Federal, State, local, private, public). The Great Lakes
Region Inventory Report is part of "The National Shoreline Study" and
constitutes volume V of that study. Volume I contains Shore Protection
Guidelines and Shore Management Guidelines.

Shore Protection Guidelines describe typical erosion control
measures and present examples of shore protection facilities, and present
criteria for planning shore protection proqrams.

Shore Management Guidelines provide information to assist decisicn
makers to develop and implement shore management proqrams.

Report on the National Shoreline Study, addressed to the Concress,
summarizes the findinqs of the study and recommends priorities anonc serious
problem areas for action to stop erosion.

Another excellent guideline is the Shore Protection Manual, Volumes
I, II, & III, prepared by the U. S. Army Coastal EnineerinQ Research Ctr.,Corps
Engineers, 1973. This pertinent work is also for sale by the Superintendent
of Documents, U. S. Government Printing Office, Washinqton, D. C. 20402.
The Stock Number is 008-022-00077.

Finally, reference is made to the U. S. Army Corps of Enineers
pamphlet entitled "Help Yourself." This fold-out pamphlet contains an
illustrated discussion of the critical erosion problems on the Great Lakes
and alternate methocs of shore protection. This pamphlet is available
from the U. S. Army Enqineer North Central Division 536 South Clarke Street,
Chicago, Illinois 60605.
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STATE AGENC IEs

Michiugi i epartment of State
Michigan History Livision
State Historic Preservation Officer

i. Comment: Staff menLbers of the Michiqan History Division nave
reviewed the followinci Draft Environmental Statement:

Mitigation of Shore Damage Attributed to the Federal
Navigation Structures at Port Sanilac Harbor, Michigan.

We conclude that the project will have no impact upon cultural resources
in( tle vicinity.

.ichi ai 1e : tiient of .;atural esources

I. .'oint: The statement adequately describes the project and the
enviroirentai imiacts related to it. However, we would point out a few
areas where vore information would be helpful. It would be very helpful
if a map were provided showing the amount and area of artificial accretio;
and amount and area of accelerated erosion. Additional comments will
address pace and paragraph in the text.

!,esponse: Agreed. Please see Plates 3 through 6 found in Spcti&::
of th-e L.I.S.

2 commenit: Page 1, paragraph 1.04. In regard to the "limits of
ule l e tion Ill authority,' a discussion should be added as to whether mor-
ermaiient neasures could be entered into if private citizens have any

addi.t. ioni ,ost above the cost of mitigatinq effects of the navication
st ruct':res.

For example, the alternatives might logically include the purchase
of tode fronting Iroperties or at least the purchase of the rights to damaOe
the [:,o "ertv bec-ause of the erosion. Evacuation should be a viable alternative
be.:ause of ode hinh risk erosion area setbacks under Michigan's Shorelands
Maniaoement and Protection Act is indeed based upon a 30-year erosion rate
(which is the amoc-tization of the cost of buildin) . Furthermore, it seems
that a stable profile should eventually be reached for the formation of a
beach from ccumulated sediments, probably cobble or gravel. This alternative

might include nivinn the owners the oportunity to sell or reach an aqreement
by reimbursement of damages caused by Corps activities. Presumably, at some
point, the up current accretion behind the structure should be completef,
and sand would then carry across the mouth to reaccumulate on the down
side of structure, thereby reestablic.hina the beach.
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Response: The goal and authority of Section 1ll is to mitigate
damage attributable to the navigation structures; monetary compensation for
such damage is not compatible with such authorization. Presently, losses
due to damages caused by Federal structures are tax deductible as authorized
by the Internal Revenue service. Thus, monetary compensation would result
in a double benefit for affected landowners. in addition, property farther
inland would be endangered as erosion continued, necessitating additional
mitigative measures. Evacuation and moving of structures would not be
warranted even if the cost thereof would be less than the cost of shore
protection by other means. Evacuation is rarely acceptable to the interests
concerned; if it were, it is likely that the evacuated area would later
require direct protection and/or additional evacuation, as the originally
evacuated area was eroded and lost.

3. Comment: The alternative might also logically include pumping sand
from the accretion site north of the Harbor to the enrichment area south of
the Harbor (thereby restoring natural process). This would be a two edged
sword - - it would restore the beach and would avoid a future need to dredge
the sand bar which will eventually form over the harbor mouth, if the
accretion continues until it reaches the mouth. It would also establish
the legal right of the Corps to manipulate accretion in accordance with
historic "before structure" processes.

Response: There is rnot enough sand present in the accretion area
to handle the demand without damaging property located immediately to the
north of the structure. In addition, an eductor system (fixed sand bypass
system); may be undesirable due to local septic system discharging or leaking
into Lake Huron. Further, recent studies have indicated the ineffectiveness
of eductor systems, thereby eliminating them from consideration. Conseauently,
the aforementioned option was not considered as an alternative in the planning
process and as such was not addressed in the Detailed Project Report (The
Decision Document). Consequently, cognizant that the EIS must reflect that
data presented in the Decision Document, the alternative addressing the use
of an eductor system has been deleted from the FEIS. The option addressing
extension of erosion insurance under Sec. 108 of the National Disaster Act
of 1973 was also not considered as an alternative in the Decision Document.
Therefore, it also was deleted from the presentation of alternatives considered
in the FEIS.

4. Comment: Page 4, paragraph 1.14. It is stated that "when the lake
level is above 579.8 feet, lands above that point are also in the public trust."
more correctly the reference should be to "submerged lands" above that point.

Response: The observation is correct. The referenced paragraph
has been corrected.

5. Comment: Page 6, paragraph 1.28. Procedures and guidelines should
be comprehensively outlined for the contractors engaged to perform this work.
This should be discussed in the statement.
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Response: The aforementioned is discussed throughout Section 1,
subsection addressing Environment Protection - Scope, paragraphs 1.26 through
1.48.

6. Comment: Page 34, paragraph 2.68. With reference to the data
on Lake Huron fish population, commercial fishing data is available to date;
sport fishing data is available up to 1974; and data is available on fish
populations in the lake. These data can be obtained from the DNR Fisheries

F Division and U. S. Fish and wildlife Service.

Response: The referenced data, provided by Mr. Ned E. Fogle,
Great Lakes Specialist, Fisheries Division, Michigan Department of Natural
Resources, has been included in this FEIS. Please refer to Section 2,
subsection addressing Existing Ecological System of the Beach, Nearshore
Zone and Lake, and Appendix C, Pertinent Correspondence.

7. Comment: Page 40, paragraph 3.15. This subsection refers to
ocean waters" and we fail to see its applicability to this project.

Response: While not directly applicable, the referenced two words
and their containing sentence were retained within the text to retain the
letter and spirit of the definitions given for the purpose of issuing or
denying authorizations for permits to private persons or corporations,
non-governmental developers or other agencies that may effect the plans of
such river basin commissions established under the Water Resources Planning
Act (42 U.S.C. 1962).

8. Comment: Page 41, Section 4. We believe the secton on environmental
impacts of this action should include the impact that will result from the
consumption of land based sand, and the inland areas disrupted by the mining
activity. The sand which is proposed to be mined is a non-renewable resource
which will be lost to the upland once placed in the water. This impact
should also be repeated in section 5 under unavoidable adverse effects.

F' Response: Agreed. Please see revised Sections 4, The Environmental
Impact of the Proposed Action, and 5, Adverse Environmental Effects Which
Cannot be Avoided Should the Proposed be Implemented. Also please refer
to previous response to Comment Number 7 from the U. S. Environmental
Protection Agency - Region V.

9. Comment: Page 15, paragraph 2. It is stated that an almo~st
continuous seawall and numerous groins now protect the shoreline for a
distance of 4,400 feet south of the harbor. Even though erosion in this area
is considered minimal, it would seem in part due to the effects of the
navigation structures. Was some measure of nourishment considered for the
beach in this area?
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Response: Nourishment was considered for this area but was rejected
for the following reasons:

a. Actual measurements show no erosion in this area.

b. However, there are errors in the method of measurement.

c. Therefore, as the erosion rate here is not measurable, the
amount of erosion attributable to the harbor could not be accurately
determined. Thus, utilizing conservative judgement, erosion was indicated
as being minimal.

d. Also, since the erosion rate is so low, it is doubtful that
placing sand along this stretch of shoreline would have any tanqible benefits.

e. Finally, the presence of groins would prevent movement of
substantial quantities of material, thereby not alleviating the more severe
problems downdrift.

84

. ., "



GLOSSARY

accretion - natural accretion is the gradual build-up of land over a long
period of time solely by the action of the forces of nature, on a
BEACH by deposition of water- or air-borne material. Artificial
accretion is a similar build-up of land by reason of an act of man,
such as the accretion formed by a groin, breakwater, or beach fill
deposited by mechanical means.

agriculture and undeveloped lands - this type of shoreland use includes
croplands, pasturelands, and all vacant and undeveloped lands except
forests and wooded areas.

artificial nourishment - the process of rebuilding a beach by the replen-
ishment of beach materials by artificial means such as the deposition
of dredge spoil.

artificial shore type - an area of the shoreland that has been artifi-
cially modified by man through the placement of structures, by fill-
inq, or by dredging so that the original natural shoreline no longer
exists.

backshore - that zone of the shore or beach that lies landward of the
foreshore which is usually dry and only affected by wave action
generated by severe storms.

barrier beach - a bar formed from the bottom materials lying parallel to
the shore, the crest of which is above high water.

bay - a wide indentation of the shoreland formed by a lake.

beach - a shoreland zone of unconsolidated material that extends landward
from the shoreline to the place where there is a marked change in
material or physiographic form or to the line of permanent vegetation.
The lakeward limit of a beach includes the foreshore and backshore.

beach berm - a nearly horizontal portion of the beach or backshore formed
by the deposit of material by wave action. Some beaches have no
berms, others have one or several.

beach erosion - the carrying away of beach materials by wave action, tidal
currents, or littoral currents, or by winds.

beach width - the horizontal dimension of the beach as measured normal to
the shoreline.

benthos - the group of organisms which comprise the aquatic bottom community.
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berm - a low, relatively flat bench lying between the landward limit of
the backshore and the lakeward limit of the bordering upland shore.

bluff - a high, steQ bank or cliff. For the purposes of this study,
bluffs have been classified in four different ways as follows:

HE a high bluff, 30 feet above the shoreline or higher and composed
of erodible materials.
HBN -a high bluff, 30 feet or higher, non-erodible.
LE a low bluff, less than 30 feet high and composed of erodible
materials.

LEN - a low bluff, less than 30 feet high and composed of non-
erodible materials.

breakwater - a structure for breaking the force of waves to protect craft
anchored in a harbor or to protect a beach from erosion. An offshore
barrier may be either an artificial structure or a natural formation.
Sometimes it is connected at one, or both, ends with the shore.

bulkhead - a low wall of stones, concrete or piling built to protect a
shore, or fills, from wave erosion. A bulkhead may be built to pro-
tect navigable waters and serve as a line, .limiting filling, or beyond
which filling of submerged lands is not permitted.

(cm.) centimeter - a measure of length equal to 100th of a meter (.3937 inch).

coastal area - the land and sea area bordering the shoreline.

coast line - (1) technically, the line that forms the boundary between
the coast and the shore; (2) commonly, the line that forms the bound-
ary between the land and the water.

commercial - this type of shoreland use generally includes buildings,
parking areas and other lands directly related to retail and whole-
sale trade and business and professional services. Examples of comn-
mercial land uses are stores, gas stations, motels, marinas, profes-
sional buildings and restaurants.

contour - (1) a line connecting the points, on a land or submarine surface,
that have the same elevation; (2) in topographic or hydrographic work,
a line connecting all points of equal elevation above or below a
datumt plane.

conventional pollutants - phenols, phosphorous, nitroqen, iron, oil and
grease, solids and heavy metals other than mercury.

crest length, wave - the length of a wave along its crest. Sometimes
called crest width.
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cr est of wave - (1) the highest part of a wave; (2) that part of the wave
above still water level.

current, coastal - onefof the offshore currents flowing generally parallel
to the shoreline with a relatively uniform velocity (as compared to

thelitora curens).They are not related genetically to waves
andresltig srf utmay be composed of currents related to distri-

bution of mass in lake waters (or local eddies), and wind-driven cur-
rents.

current, littoral - the nearshore currents primarily due to wave action,
e.g., Longshore currents and Rip currents.

dike - a wall or mound built around a low-lying area to prevent flooding.

downdrift - the predominant direction of movement of littoral materials.

dredge spoil - material removed from the bottom of a lake or river by a
process known as dredging.

drift - (1) the speed at which a current runs; (2) also, floating material
deposited on a beach (driftwood); (3) a deposit of a continental ice
sheet, as a drumlin; (4) sometimes used as an abbreviation of lit-
toral drift.

dunes - ridges, mounds or hills of loose, windblown material, usually sand.
Stable dunes are those which are covered with vegetation and generally
not readily susceptible to erosion by wind or water runoff. Unstable
dunes are those which are bare of vegetation and subject to movement

9orr erosion by both wind and water. For the purposes of this study,
dunes have been classified in two different ways as follows:

HD - high dunes, stable or unstable, rising 30 feet or higher above
the shoreline.

LD - Low dunes, stable or unstable, less than 30 feet above the
shoreline.

* environmental areas - areas of the shorelands both upland and off-shore,
which provide habitat for fish, wildlife and other aquatic life, con-
tain unique populations of flora and fauna, or are otherwise ecologi-
cally significant.

erosion - the wearing away of the land by the action of wind, water,
gravity or a combination thereof. Shoreland erosion on the Great
Lakes is most often a result of a combination of (a) wind driving
waves beating upon the shore and forming littoral currents, and (b)
high water levels.
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fetch - in wave forecasting, the continuous area of water over which the
wind blows in essentially a constant direction. Sometimes used
synonymously with fetch length.

fetch length - in wave forecasting, the horizontal distance (in the direc-
tion of the wind) over which the wind blows.

fish and gave lands - this type of land use consists of all land areas
managed for fish and gave production, including wildlife and qame

* preserves.

foreshore - that zone of the shore or beach lying landward of the shoreline
which is usually wet and directly affected by all wave action.

forest - this land use consists of all public and private forested areas
or woodlands which are not designated as recreational lands.

freeboard - the additional height of a structure above design high water
level to prevent overflow. Also, at a given time the vertical dis-
tance between the water level arnd the top of the structure. On a
ship, the distance from the water line to main deck or gunwale.

gabion - a specifically designed basket or box of corrosion resistant wire
used to hold rock and other course aggregate. Gabions may be locked
together to form groins, seawalls, revetments, deflectors, breakwaters
and other protective structures for erosion control. Their flexible
construction permits minor adjustments of alignment resulting from
undercutting, filling and settling.

geomorphology - that branch of both physiography and geology which deals
with the form of the earth, the general configuration of its surface,
and the changes that take place in the evolution of land forms.

Great Lakes Basin - the hydrographic area defined by the drainage areas
of Lake Superior, Lake Michigan, Lake Huron, Lake Erie, Lake Ontario,
and the St. Lawrence Seaway to the Canadian-New York International
Boundary Line and including all closed basins within the topographic

divides separating the Great Lakes Basin from adjacent major drainaqes.

~s1 Great Lakes Region - the boundary of the Great Lakes Basin defined by
selected county lines for statistical data availability and economic

groin - a shore protective structure (built usually perpendicular to the
shoreline) to trap littoral drift or retard erosion of the shore.
it is narrow in width and its length may vary from less than one
hundred to several hundred feet (extending from a point landward of
the shoreline out into the water). Groins may be classified as per-
meable or impermeable anid may be manufactured of wood, concrete or
steel. Impermeable groins have a solid or nearly solid structure.
Permeable groins contain openings of sufficient size to permit pass-
age of large quantities of littoral drift.



harbor - an area of water along the shoreline which affords shelter to
coimmercial and recreational water craft. It may have been formed
naturally or artificially, or by the artificial improvement of a
natural shore feature. Harbors may be classified as commercial har-
bors or harbors-of-refuqe. Coimercial harbors are deep-draft harbors
designed primarily for overseas or domestic vessels engaged in water-
borne commerce. Harbors-of-refuge are small harbors along the shores
of the Great Lakes located between commercial harbors and designed
mainly to be a place of refuge for small recreational craft during
storms.

height of wave -the vertical distance between the crest and the preceding
trough.

high water line -in strictness, the intersection of the plane of mean
high water with the shore. The shoreline delineated on the nautical
charts of the Coast and Geodetic Survey is an approximation of the
mean high waterline.

hopper dredge - a vessel equipped with two drag and suction pipes to
"vacuum" the water floor and with hopper bins to store the dredged

material which will finally be pumped into a disposal area.

industrial - this type of land use includes all industrial buildings,
parking areas, adjacent yards and landscaped grounds. Included are
warehousing, mining and other extractive industries, manufacturing
industries, steel mills, private utilities and railroad facilities.

and are designed to prevent shoaling by littoral materials in chan-

nels. They are often constructed at the mouth of a river or tidal
inlet to help deepen and stabilize the channel.

kilometer - a length of one thousand meters, equal to 3280.8 feet, or
0.621 of a mile. The chief unit for long distances is the metric

£ system.
levee - a dike or embankment for the protection of land from inundation.

littoral - pertains to the shore, either or both the shoreland and shore
waters and near-shore bottom of a lake.

littoral deposits - deposits of littoral drift.

littoral drift - the bottom materials moved in the littoral zone under the
influence of waves and current. Direction of movement or "transport"
of littoral material depends upon wind and wave direction.
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littoral transport - the movement of material along the share in the
littoral zone by waves and currents.

low water datum - an approximation to the plane of mean low water that
has been adopted as a standard reference plane.

marsh - a tract of soft, wet or periodically inundated land, generally
treeless and usually characterized by grasses and other low growth.

monitoring program - an investigation before, during and after a project
to study effects.

mooring facility - place where a ship is fastened.

nodal-zone - an area at which the predominant direction of the littoral
transport changes.

non-structural measures - the management, utilization or control of water
and related shore lands without structural development to achieve a
desired goal or objective. Recommendations for non-structural mea-
sures for the shorelands of the Great Lakes in this study will often
apply most reasonably to undeveloped portions of the shorelands.

offshore - in beach terminology, the comparatively flat zone of variable
width, extending from the breaker zone to the seaward edge of the
continental shelf.

pier - a structure extending out into the water from the shore to serve
as a landing place, a recreational facility or to form a channel
rather than afford shoreland protection.

pile - a long, slender piece of wood, concrete, or metal to be driven or
jetted into the earth or sea bed to serve as a support or protection.

pile, sheet - a pile with a generally flat cross-section to be driven into
the ground or sea bed and meshed or interlocked with like members to
form a diaphragmt, wall, or bulkhead.

plain - a low-lying, relatively flat shoreland which extends several hun-
dred feet landward from~ the shoreline. For the purposes of this
study, plains have been identified in two different ways as follows:

PE - a low plain consisting of erodible shoreland materials.

PN - a low plain consisting of non-erodible shoreland materials.

Pleistocene - the earlier of the two epochs comprised in the Quaternary
period, in the classification generally ured. Also called the
Glacial epoch and formerly called Ice Age, Post-Pliocene, and Post
Tertiary. Also, the series of sediments deposited during that epoch,
including both glacial deposits and ordinary sediments.
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pollutant - matter in the environment that exceeds established levels of
tolerance set by man for his health, comfort and well-being.

profile, beach - the intersection of the ground surface with a vertical
plane; may extend from the top of the dune line to the seaward limit
of sand movement.

public buildings and related lands - this shoreland use includes all
buildings and related grounds belonging to public or quasipublic
agencies, governments, or organizations. This would encompass
medical facilities, educational facilities, religious institutions,
governmental admninistration and service buildings, military install-
at ions, water and sewage treatment plants, and airports.

pumpout station - a temporary dock where a connection is made between land
and dredge pipes; a booster pump may be used.

recreation and other urban public use space - this shoreland use contains
all designated public outdoor recreation lands and associated facili-
ties. Privately owned outdoor recreation lands such as golf courses,
tennis clubs, amusement parks, and race tracks are included. Ceme-
taries have been placed in this category as well.

residential - residential shoreland use has been defined to includetor
or more single or multi-family dwelling units adjacent to toacl.
Also included within this category are churches, eleinent~ary
small neighborhood parks, and small isolated commercial bion~
such as a neighborhood grocery store, within the boundaries Ut Lf

residential area.

revetment - a facing of stone, concrete, etc., built to protect a scarp,
embankment, or shore structure against erosion by the wave action or
currents.

riprap - a layer, facing, or protective mound of stones randomly placed
to prevent erosion, scour, or sloughing of a structure or embankment;
also the stone so used.

rubble-mound structure - a mound of random-shaped and random-placed stones
protected with a cover layer of selected stones or specially shaped
concrete armor units. (Armor units in primary cover layer may De
placed in orderly manner or dumped at random).

run-up - the rush of water up a structure on the breakinq of d wave. ~.
amount of run-up is the vertical height above still water level tnat
the rush of water reaches.

scientific nomenclature - scientific nomenclature of animals requires
(1) that each species and genus found in the world shall have a name
that is independent of change, such as pertains to common names used
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in many languages; (2) that each species and genus shall have separate
names duplicated by none which refer to some other species or genus;

and (3) that different names shall not be applicable to any one species

or genus. The following is a breakdown of Categories of Higher Rank
than Species and Genus:

Kingdom
Phylum

Class
Order

Family
Tribe

Genus
Species

Referencing the above, a glossary of fish families follows:

Family Clupeidae - the herring family. Members of this family live in
large lakes and sluggish areas of large rivers. Most feed on plank-
ton. Fresh water species have little commercial value but play an
important role in the diet of many gamefishes. The gizzard shad and
the alewife are prominent Great Lakes species.

Family Cyprinidae - the minnow family. Certain members of this family have
adapted to living in diverse environmental conditions. Some minnows
require water with a high dissolved oxygen content; others, such as
the carp, can live almost anywhere. The cyprinids are omnivorous
feeders. Smaller members of this family are important as food fish
for larger fish.

Family Percidae - the perch family. This family includes the yellow perch
and the walleye, both important economically in commercial and recrea-
tional fisheries.

Family Percopsidae - the troutperch. The troutperch live in shoal water
of the Great Lakes and some larger inland lakes. They are important
as food for gamefish.

Family Salmonidae - the salmon family. The salmon, trout, and whitefish
make up this family of fish. The salmonids live in streams and cold
water lakes and require higher concentrations of oxygen and lower water
temperatures than most families. They are very important economically
both in commercial and recreational fisheries.

Family Sciaenidae - the drum family. The freshwater member of the family
is the sheephead which inhabits large rivers and lakes. They feed
mostly on the bottom, and are generally considered as a coarse fish
having little economic value.
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seawall - a structure spnar .Linq land and water areas primarily designed
to prevent eLosion and other damage due to wave action.

seiche - a periodic, rapid, and often violent fluctuation or oscillation of
the water level of a lake most often caused by winds and barometric
pressure. A seiche often occurs after a prolonged period of strong
winds from the same direction which causes the water of a lake to pile
up on its windswept side. Seiches can cause fluctuations in water
levels of up to eight feet which may result in serious flooding of
or damage to the adjacent shorelands.

set-up, wind - (1) the vertical rise in the still water level on the
leeward side of a body of water caused by wind stresses on the sur-
face of the water; (2) the difference in still water level between
the windward and the leeward sides of a body of water caused by wind
stresses on the surface of the water.

shoal - a place where water is shallow, sometimes created by a sandbar, in
the shipping channels, created by deposition of eroded material.

shore - a strip of land bordering any body of water. A shore of unconso-
lidated materials is usually called a beach.

shorelands - those lands, waters, and lands beneath the waters in close
proximity to the shoreline of the Great Lakes. Included, for the
purposes of the study, are uplands extending one-half mile landward
of the shoreline and bottom lands and waters extending two miles
lakeward of the shoreline.

shorelines - the line forming the intersection of the water with the shore.
This line, of course, will vary depending upon the water levels of
the Great Lakes.

shoreline protection - structural measures designed for placement along
the shore to relieve erosion and flooding damages. Examples of struc-
tural measures are protective beaches, seawalls, groins and revetments.

T hore type - the character of the shoreland immediately adjacent to the
shoreline based upon the physical features of height, composition
and erodibility. Shoretypes used in this study are low plain, high
bluff, low bluff, high dune, low dune, wetlands, and artificial.

significant wave - a statistical term denoting waves with the average
height and period of the one-third highest waves of a given wave group.
The composition of the higher waves depends upon the extent to which
the lower waves are considered. Experience so far indicates that a
careful observer who attempts to establish the character of the higher
waves will record values which approximately fit the definition. A
wave of significant wave period and significant wave height.
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significant wave height - the average height of the one-third highest
waves of a given wave group. Note that the composition of the
highest waves depends upon the extent to which the lower waves are
considered. In wave record analysis, the average height of the
highest 1/3 of a selected number of waves, this nmbter being deter-
mined by dividing the time of record by the significant period.

significant wave period - an arbitrary period generally taken as the period
of the 1/3 highest waves within a given group. Note that the compo-
sition of the highest waves depends upon the extent to which the
lower waves are considered. In wave record analysis, this is deter-
mined as the average period of the most frequently recurring of the
larger, well-defined waves in the record under study.

slope - the degree of inclination to the horizontal. Usually expressed as
a ratio, such as 1:25 or I on 25, indicating 1 unit rise in 25 units
of horizontal distancei or in a decimal fraction (0.04); degrees
(2* 18'); or percent (40). It is sometimes described by such
adjectives as: steep, moderate, gentle, mild, or flat.

still water level - the elevation of the surface of the water if all wave
action were to cease.

successional patterns - orderly process of development that involves pre-
dictable changes in species, structure and commnunity processes with
time, resulting from modification of the physical development by the
community and culminating in a stabilized ecosystem.

topography - the configuration of a surface including its relief, the
position of its streams, roads, buildings, etc.

updrift - the direction opposite that of the predominant movement of
littoral materials.

uprush - the rush of water up onto the beach following the breaking of a

wave.

wave - a ridge, deformation, or undulation of the surface of a liquid.

wave crest - the highest part of a wave. Also that part oi t~he wave above

still water level.

wavecrest length -the length of a wave along its crease. Sometimes called
crest width.

wave height -the vertical distance between a crest and the preceding
trough.
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wave length - the horizontal distance between similar points on two suc-
cessive waves measured perpendicularly to the crest.

wetlands - relatively flat lands that are wet during all or part of the
year, being either covered by water or waterlogged. These lands are
generally characterized by grasses, shrubs, cattails, bulrushes, and
other low growing plants. Along the Great Lakes shcoline, they
include marshes, swamps and other lands generally considered to be
potential fish and wildlife areas.

wind set-up - (1) the vertical rise in the still water level on the leeward
side of a body of water caused by wind stresses on the surface of the
water; (2) the difference in still water levels on the windward and
the leeward sides of a body of water caused by wind stresses on the
surface of the water.

windswept shore - the unprotected shore that receives the full effect of
prevailing wind and waves. Thus, the greatest erosion problem areas
on the Great Lakes are found along the windswept shore.
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PORT SANILAC RARBOR MICHICAN

SAMPLED: June 4-5, 1974
BY: U.S. Environmental Protection Agency

Region V
Michigan-Ohio District Office
21929 Lorain Road
Fairview Park, Ohio 44)26

ANALYSIS BY: Region V Central Regional Laboratory
1819 W,'. Pershing Road
Chicago, Illinois 60609

REPORT AUTHOR: B. L. Burge
Michigan-Ohio District Office
Fairview Park, Ohio 44126

IiAiBOR LOCATION: Port Sanilac Harbor is located at Port
Sanilac, Michigan which is on the west shore
of lower Lake Huron 84 miles north, northeast
of Detroit.

ANAIYSIS PERFORMED FOR: Harbor Sediment Sampling Program
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FUM41UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

230 SOUTH DEARBORN STREET

CHICAGO, ILUNOIS 60604

JUL 2 5 r75

Brigadier General W. 0. Bachus
U.S. Army Corps of Engineers
North Central Division
536 South Clark Street
Chicago, Illinois 60605

Dear General Bachus:

Enclosed for your information is our report on the bottom sediment survey
conducted at Port Sanilac, Michigan on March 4, 1975.

All sediments at Port Sanilac are suitable for unrestricted open lake
disposal.

Further details on this classification and a map showing the location of
1"- each zone are included in the report.

As we obtain additional data on Lake Huron harbors, we will send you the
necessary information to keep your reports up-to-date.

Sincerely yours,

Christopher M. Timm, Director
Surveillance and Analysis Division

Enclosure
CC: Col. J. Hays, Detroit COE-

D. Wallgren, FAB
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PORT SANILAC, MICHIGAN

REPORT ON THE DEGREE OF POLLUTION OF
BOTTOM SEDIMENTS

1975 HARBOR SEDIMENT SAMPLING PROGRAM

MARCH 4, 1975

U.S. Envirornmental Protection Agency
Region V

Great Lakes Surveillance Branch



DISCUSSION OF RESULTS

Sediments in Port Sanilac harbor consist of sand with a very substantial
silt and clay fraction. The finer particles make up between 45% and 72%
of the sediment (Table III).

The harbor has been sampled in June 1970, May 1972, June 1974 and March
1975. The quality of the sediments has improved considerably.

In 1970, the sediments were primarily ooze with dark grey and brown streaks
with visible oil at many points. Moderate to high conc-ntrations of volatile
solids, COD, and oil and grease were found.

The 1972 survey found less ooze and more silt,sand and gravel. The color
had also improved and no oil was visible. Samples in the outer harbor were
clean (PS-il and PS-12). Samples in the inner harbor PS-2,4,5,7 and 10
were still moderately polluted with moderately high values for COD and TKN.
oil and grease values were low during the 1972 survey.

The improvement continued in 1974. Four of the seven samples collected in
the inner harbor were classified as clean. The remaining three (PS-l, 4,
and 5) remained moderately polluted with moderate concentrations of COD,
volatile solids and TKN. Oil and grease values were very low. Samples
PS-I1 and 12 collected outside of the inner harbor confirmed the unpolluted
conditions found during 1972. The biological survey done during 1974 found
a reasonably diverse benthic community although it was dominated by pollution
tolerant organisms. The environment is clearly not toxic to benthos.

The 1975 survey concentrated on the inner harbor and samples were coTle(ted
closer to the boat docks. Six of the seven samples indicated unpolluted
conditions. Volatile solids and COD were l K. T values were in the
moderate range, but this can be attributed to cooler temperatUres which slows
the utilization of org "-ic nitrogen by organisms. The metal and oil and
grease vilues were uni1. L .1y low.

The sample from station ,[H 75-7 was moderately polluted with moderate values
for COD .nd zinc arid a 1I h value for TKN. The degree of pollution in this
one sample is not great a.d it does not warrent the expense involved in special
handling for the sediments in that corner of the harbor.

All sediments in Port Sanilac are accptable for unrestricted open lake
disposal.

Ar/
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SECTION 111

ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE

ATTRIBUTED TO THE FEDERAL

NAVIGATION STRUCTURES AT

PORT SANILAC hARBOR, MICHIGAN

APPENDTX B

IMPACT OF ALTERNATIVE SOLUTIONS
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SECTION Ill

ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE
ATTRIBUTED TO THE FEDERAL

NAVIGATION STRUCTURES AT
PORT SANILAC HARBOR, MICHIGAN

APPENDIX C

PERTINENT CORRESPONDENCE



STALL OF t,°dC. hCA.I
t.ltk I't, '1L.$ C'. igO:l

CtkL I 4

I C AAU'~'..N VW'LIVA G. /IL: ,Covcrior

A UC,U,-CC.OLL DEz'PA!'T'.1XU FWT Od l'lAU./'L R.ESOU.C:S
IHAKRy )1 , STEVENS T. MASON BUILDING, LANSIN;G, MICHIGA. 4'926

RAIVII A. MAC MULAN, Difecto,

September 11, 1970

Colonel M1yron D. Snoke, District Engineer
Detroit District, Corps of Eiiginecrs
U. S. DcpaLi:',e, t of the Army
P. 0. Bnx 1027
Detroit, Ilichigan 4C231.

Dear Colonel Snokc:

Reference is made to your letter of Septembar 3 concerning the need
for a sLtLy of littoral s.hore processes in the vicinity of Port Sanilac.
We are fa:.iliar with the provisions of Section Il of the Rivers and Harbor-
Act of 196S (P.L. 90-4S3), and wish to concur with your position with regard
to this study.

lie endorse such action on the part of the Detroit District to proceed
to make such doter;iiations as provided for under Section 111 and to take
such other action as is necessary to correct the problem of disposition of
littoral materials w'uich are cio3ing the northCirly side of the Port Saniloc
Harbcr, and, in fact, are occupying substantial increased portions of the
Iuner harbor of this brenheater syste:.

We would urge that this project be given your imrsiediate attention as
soon as funds can be ade available from higher echelons for these purpo.es.

Sincerely,

RalI p1- , A. Mac Mullan
Director

cc: Mr. C. J. ipp

i1C-1

C 21*



R-A

, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

230 SOUTH DEARBORN STREET

CHICAGO, ILUNOIS 60604

JUL 2 5 1575

Brigadier General W. 0. Bachus
U.S. Army Corps of Engineers
North Central Division
536 South Clark Street
Chicago, Illinois 60605

Dear General Bachus:

Enclosed for your information is our report on the bottom sediment survey
conducted at Port Sanilac, Michigan on March 4, 1975.

All sediments at Port Sanilac are suitable for unr2stricted open lake
disposal.

Further details on this classification and a map showing the location of
each zone are included in the report.

As we obtain additional data on Lake Huron harbors, wp will send you the
necessary information to keep your reports up-to-date.

Sincerely yours,

Christopher M. Timm, Director
Surveillance and Analysis Division

Enclosure
CC: Col. J. hayL;, I)otroit COEZ/

D. Wa]igr rl, FA13

CL

C - .



STATE OF MICHIGAN

CRefer to;M A I U R L R E O U C E C O - - , S S o n 5 E GO

S. Al IA,,A WILLIAM G MILLIKEN, Governor
I AN V44'V4 ,r ON

., .I DEPARTMENT OF NATURAL RESOURCES
,A444 VH. Tt 01H I'LI

AN A L F STEVENS T MASON BUILDING LANSING. MICHIGAN 48926

" V4'Nu .yOUNLLIVE HOWARD A TANNER. Drector

September 12, 1975

Mr. Jerome J. Doline
Department of the Army
Detroit District, Corps of Engineers
P.O. Box 1027
Detroit, Michigan 48231
Dear' )oine:

In reference to your telephone call last week, and per your request,
I have enclosed copies of the commercial harvest and creel census
compilations for all of Lake Huron.

In our discussion, if you will recall, we discussed dredging times
for the Great Lakes ports. If you don't mind, I would like to reit-
erate to the schedule I provided you some time ago. one point I part-
icularly wish to clarify - and one which we thoroughly discussed with
the Corps dredging and maintenance people last fall - is that our list
should be interpreted to mean that dredging should be done on or prior
to those dates listed.

If 'ou still have questions regarding this schedule, please don't
hesitate to call me or Mr. Dale Granger of our Hydrological Survey
Division.

Sincerely,

INrd E. Fogle
/ Great Lakes Specialist

FISHERIES DIVISION

NEF :bm
Enclosures

cc - Dale Granger

Iwo

K~~ . .. 5..
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511 South Lake Street

Port Sanilac, :.ichi3an

June 21,1*75

U.S. Army Corps of EnGineers

Environaental Branch

P.O. Box 1027

Dear Sirs

With reference to beach erosion souti of

Port Sanilac, :ichiian we ur.ently request

that all nos.ible soced and concidcratiin

be Liven to the pronosed construction of a

feeder beach between r-ort Sanilac and

"7ashin-ton Road. As you well know. Fe bcacc'.Cb

south of ti-ie anilac Harbor nave : ffcred -reatly

since theftarbor ,-as built and oar very e;.ncnsive

break walls are a-ain in dan er of wash ouz due

to thecontinucd oackeddies.To heln eed -uais

from a.saln becoa.irn6 another disaster arca we

request your continued consideration.

Recs'nectfully

JUAN WS
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FINAL ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE
ATTRIBUTED TO THE FEDERAL NAVIGATION
STRUCTURES AT PORT SANILAC, MICHIGAN

APPENDIX D

RESPONSE TO
DRAFT ENVIRONMENTAL

IMPACT STATEMENT



FEDERAL POWER COMMISSION
REGIONAL OFFICE

31st Floor, Federal Building
230 South Dearborn Street
Chicago, Illinois 60604

June 11, 1975

Colonel James E. Hays
District Engineer
U. S. Army Engineer District, Detroit
P. 0. Box 1027
Detroit, Michigan 48231

Attention: Environmental Resources Branch

Dear Colonel Hlays:

We have reviewed the Draft Environmental Statement dated Mtay 1975
for proposed mitigation of shore damage attributable to the Federal
navigation structures at Port Sanilac Harbor, Michigan, fulcnished with
a letter dated May 28, 1975 from Mr. P. McCallister, Chief, Engineering
Division. Our comments are requested.

Comments of this office are miade in accordance with the National
Environmental Act of 1969 and the August 1, 1973 Guidelines of the
Council on Environmental Quality. Our principal concern with develop-
ments affecting land and water resources is the possible effect of such
developments on bulk and electric power facilities including potential
hydroelectric developments and on natural gas pipeline facilities.

Since the above noted proposed project apparently would pose no
major obstacle to the construction and operation of such facilities, we
have no comments on the Draft EIS.

The foregoing statements are of this office and therefore do not
necessarily represent the views of the Federal Power Commission itself.

Thank you for the opportunity to com~nent on the Draft Environmental
Statement.

Sincerely yours,

Lenard B. Young

Regional Engineer

By 6 Qc Lki4 Z
Acting

L
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.. i'huv'i UNITED STATES DEPART4ENT OF AGRICULTURE

WWI Fo.gFS, SLPVICE
ofUv 14 ilk.,w~ZI AJIIU NORTHEASTERN AWE I% , AND PRI,/ATE FORESTRY

b8ib MARKET S', F DTIHi PA 19082

, _ v TELEPHONE 215/596-1670
~8400

July 15, 1975

P. McCallister, Chief
U.S. Army Enqineer District, Detroit
ATTN: Environmental Resources Branch
P.O. Box 1027
Detroit, Michigan 48231

Refer to: NCEED-ER

Dear Col. McCallister:

We have reviewed the Draft Environmental Statement on Mitigation
of Shore Damage Attributed to the Federal Navigation Structures
at Port Sanilac, Michigan.

Since the greater part of the activity described will occur
in the harbor, we anticipate no major effect on forests or
other vegetation.

Thank you for the opportunity to review and comment on the
draft.

Sincerely,

DALE 0. VANDENBURG
Staff Director
Environmental Quality Evaluation

~1' t



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 101. 1405 South Harrison Road

East Lansing, Michigan 48823

June 24, 1975

U.S. Army Engineer District, Detroit

ATTN: Environmental Resources Branch

P.O. Box 1027

Detroit, Michigan 48231

Gentlemen:

The draft environmental impact statement for the proposed creation of an

initial protective beach and subsequent feeder beach to be located in the

vicinity of Port Sanilac Harbor, Sanilac County, Michigan, was received

by this office for review and comment.

We offer the following suggestion:

In Section 1.46, Post-Construction Clean-up or Obliteration, it

is stated that temporary facilities will be obliterated and "the

area will be restored to near natural conditions which will permit

the growth of vegetation thereon." In other sections of the Draft

Environmental Statement, it is implied that these areas will be
planted to trees and other vegetation. However, this is not clearly

stated. Therefore, we suggest Section 1.46 be expanded to state that

"temporary facilities such as haul roads, work areas, structures,

stockpiles of excess or waste materials, or other vestiges of
c-onstruction will be obliterated and the areas restored to near

natural conditions. These areas will be vegetated with trees

and grasses as directed by the Contracting Officer as a part of

the overall project.

We appreciate the opportunity to review and comment on this proposed

project.

Sincerely yours,

Ar , Cratty

State Conservationist

Z>t
7!



DEPARTMENT OF TRANSPORTATION Address reply to
COMMANDER (mep)

UNITED STATES COAST GUARD Ninth Coast Guard District
1240 East 9th St.
Cleveland, Ohio 44199
Phone: 216-522-3919

5922
21 July 1975

Department of the Army
Detroit District, Corps of Engineers
P. 0. Box 1027
Detroit, Mic higan 48234

Attn: Mr. Clarke Dilks, Biologist
Re: Draft Environmental Impact

Statement, for Port Sanilac
Harbor Beach Improvement;
Sanilac County, Michigan

Dear Mr. Dilks:

The above referenced Draft Environmental Impact Statement has been re-

viewed by this office and at this time we have no comment to offer.

cerely,

W. C. OCHNAN
Captain, U.S. Coast Guard

Chief, Marine Safety Division
By direction of the Commander,
Ninth Coast Guard District

L



DEPARTMENT OF TRANSPORTATION
MAILING ADDHE~t

UNITED STATES COAST GUARD U s CoAST GUARD - 7>,
400 SEVENTH STRLLk.' bW

WASHINGTON . C 2UJ
PHONE (202) 42t i-'-o

18 JUL WS

Mr. P. Mc~allistec
Engineerin- b i1,ioii

Department of the Armn
Detruit District, Corps of' tngineers
P. 0. Box 1027
Det,'uit, Michigan 48231

1heair Mr. McCallister:

I h is is in response to utur letter of 23 May 1975 addressed to Ctuiiandait.
I. S. Coast Guard concerning a draft environmental inpact statement for
Port Sanilac Hlarbor, Sanilac County, Michigan.

The Department of Pransportat ion has reviewed the aterial submitted. le
have rio ,rments to offer nor do we have an% objection to this project.

[lhe opportunity to review this draft statement is appreciated.

S incerely

J g_ -7 "

1 . , ,. /

Captain, U. S. CoZsIt c(trd
Deputy Chief, Office o Marine Envirorunent

and Systems
I', direction of the (r"m indant

I>%



Advisory Council
On Historic Preservation
1522 K Strevt N \V.
VWashingt-n. D.C. 20005

August 12, 1975

b>r. F. I.cCallister

Chief, Engineering Pivision

letroit District
Corps of En,-ineers
U.7. Departii ent of the Army
P.C. Box ]C;7

Detroit, Michigan 48231

Dear Mr. McCallister:

This is in resTcnfse t: your request of i,:ay 28, 1975" for cor.ents:
the aft environmental statement for th:e mitigation of shore CR

at Port Canilac H Tarbor, Michigan. Pursuant to its respcnsitilis:-
under Section I2(2)(C) of the National Lnvironmental Fclicy Act '
19(9, the Advisory Council on Historic Freservation has deterrint:
that yotr draft environmental statement appears procedura~l "

However, we have the following substantive comments to make:

To insure ! comprehensive review of historical, cultural,
archeological, and architectural resources, the Advisor"
Council sugests that the final environnental statem~rr

contain evidence of contact with the ailropriate t< c0
Historic Preservation Officer and thnt a copy of his cor-.ent:
concernineF t11e effects of the undertaking upon these resources
be included in the statement. The 'tate Tistoric Freservatics.
Officer for M:ichigan is Dr. Martha Higelow, Director, Michicn
History Division, Department of State, Lansing, :icmiL.an

;;' 4S918.

Your cooperation in this matter is appreciated.

Sincerely yours,

John P. ,cDermott(
Director, Officey/f Pev4ew

and Compliance

The C,,uned is an nudp,-?dc-nt unt of the F eicun (, Branc, 4f thc F,,heral Got ernment cbarged l'e the Art of
( / ncr 15, 11,6 to adt vc fl,' Predint and ('on r' % in the field of Htstoric Preseration.F) " -

S. - -



Ur'!TED STATES -

ENVIRONMENTAL PROTECTION AGENCY -

REGION V m

-,',0 'PRtJTH DEARBORN ST

".HICAGO ILLINOIS W,,0
4

lr.sP.NDivaision JUNi 16
Chief, Engineerng Division
U. S. Army Enigineer District, Detroit
P. 0. Llox 1027
Detroit, Micnigan 48231

Dear Mir. %,Calister:

e,- nave )(,cpleted our review of the Draft .Environmental Inpact Statement
(EIS) for Mitigation of Shore Damage Attributed to the Federal Navigation

Structumres at Port Sanilac Harbor, Sanilac County, Michigan as requested
i-n your letter of May 23, 1975. In general, the UiS adequately describes
the £+_ X)sd project and with some exceptions its potential environmenti
irpacts. - do, however, have som ciauents to nmake which should be

hAddressed n tle Final EIS. As you know, our agency has had considerable
involvesent in the pro]ect area. We have com-mnted on the EIS for Break-
water _K.,ions at Port Sanilac and the EIS for the proposed Lexington
VJ.lhG ,r of tf (11 miles south of Port Sanilac) . We note that the
Laiter pr(;joct fas bten delayed because of material delays.

Sin tciis: proposal constitutes a Section 404 action, Section 404(b) guide-
iifles shouio be cxi idered in inplenenting the proposal. Since it has
been assured in th, EIS that the proposed fill material for beach formation
and nourisratont reau.aL will be clean, unpolluted sand, analysis of tne
fill's 'hernr'al cxoysLtion would not be necessary. However, a qualitative
st--rAL- silould bt i rovided in the Final EIS that the fill material will

1r at P }A's bottoh sedfrnent criteria for determininqg the fill's
i ailt- ior dispo.al in and along Lake Huron. Section 5.04 of thi

Sst:,tes that "water quality in the area to be dredged would tenporarily
b c r! al vurse mainer." This statemnent should be clarified as

1 ,: +: rKL W dregini weas not0 part of the proposed action, only

I! 50T0 cra- sr -near (cy/yr) of drift is either being interrupted

ur c ve~r'-e~t to d Cl wutter, tl project's purpose is to replenish 90000 cy
L i n p0000 .% annually of beach nourishnunt in the zone of influnce.

YC tr- A. a ates that based on volutnetric erosion rates, the percent
on attriuuimbie to Port S-ilac Harbor is 43 percent. The figures

rrve' trom taxingr 43 pearcent of the volumetric erosion rates (Section
) k.tho snore ines not protected in the zone of influence and the

i - rited for tue total nearshore erosion attributable to the Federal
wdi 1won Project at Port Sanilac are considerably less than either the
roject's initial and annual fill quantities. As authorization under
,ctl'n 1 LI (il, 92-48.3) provides on-Ly for mitigation of erosion in excess

AL/
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of the natural rate, the Final EIS should clarify this substantial diffcr-
ence and the difference between the figure of 30000 cy/yr of material
interrupted and/or diverted by the Federal Navigation project and the
figure of 12212 cy/yr representing the total nearshore erosion attri-
butable to the Federal project.

According to the EIS, the initial 90000 cy and subsequent annual 30000 cy
of unpolluted beach fill will be obtained frca crimercial borrow pits and
transported by truck; but the borrow sites have not yet been designated.
The Final EIS should indicate the location of the pit areas and describe
the local environmental impacts of removing fill frcn them. Wherever the
material is obtained, a satisfactory sediment erosion control plan should
be conditioned upon the contractor. Transport trucks should be sprayed
or covered if dust is generated during haulage. The EIS should indicate
the nurber and permanancy of the proposed hopper conveyor system(s) and
whether any permanent facilities will be landscaped to reduce their visual
impact. Areas impacted by construction activities should also be seeded
and landscaped for protection from erosion. Rather than impacting land
resources, consideration should be given to alternate sources of clean
feeder beach material such as fran deep water areas or offshore shoals.
Effective implementation and enforcement of the pollution control and
restoration programs described in the EIS during construction and continued
operation of the proposed action should substantially minimize the project's
adverse envirormental impacts.

In accordance with EPA procedures, we have classified our coments on this
project as LO-2. Specifically, this means that we have no major objections
to the project and that we believe additional information is required to
fully assess the envirormental impact of the project. The classification
and date of our coments will be published in the Federal Register. If you
have any questions regarding our acments, please contact Mr. Gary A. Williams
at 312-353-5756. We appreciate the opportunity to review this Draft EIS.

Sincerely yours,

m Donald A. Wallgren
J' Chief

Federal Activities Branch

It' t
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UNITED STATES DEPARTMENT OF COMMERCE
- The Assistant Secretary for Science and Technology

., Washington, o c 20230

August ?7, 1975

Mr. P. McCallister
Chief, Engineering Division
Corps of Engineers - Detroit District
U. S. Department of the Army
P. 0. Box 1027
Detroit, Michigan 48231

ATTN.: Environmental Resources Branch

Dear Mr. McCallister:

The draft unvironmental impact statement "Mitigation of
Shore Damage Attributed to the Federal Navigation
Structures at Port Sanilac Harbor, Michigan," which
UIcorapanied your letter of May 23, 1975, has been re-
,ULV(Vd by the Department of Commerce for review and
cuimtn t.

T!h Ftatcment has been reviewed and the following com-
ments are ffered for your consideration.

1,e information on climate is very general, brief, and
contains no specifics. In view of the important rela-
tionship between storms and erosion, the statement would
he enhanced if quantitative data on storms, with the
r.psis on .:indspeods and direction, were included.

Climatological data are available from the National
Cli,mai Cnter, Asheville, North Carolina 28821.

I ro-,cnt of i.al~e Huron shoreline south of Port Sanilac
,lill ,onsi-t of ,in initial protective beach containing

n Ve -x lat, , 9q,9000 cubic yards of unpolluted sand fill
ail :ubsequent f -:iiLngs at a rate of 30,000 cubic yards
v, pf~r ; (pa'-agraph 1.12). The statement does not pro-
vide, jLstijcationdnr the amount of sand needed for
initial ormration of the beach and for subsequent annual
Cecdinw ,, excet-o that the annual nourishment should be
u qual to the amount of littoral drift which was inter-
rrted or diverted into deep water by the harbor construe-
tiena. There are no firm rules to determine the quantity
of sand needled for initial beach formation. It should
provide compensation for sand lost over longer period of
time. Fur thLis reason, the initial fill of 90,000
cubic vards appears to bc reasonable.

T,,u

.j . .. . . .. . .... ... .... .. .... ... ....1-
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As stated above, the annual nourishment should be equal
to the amount of littoral drift interrupted by the harbor
structures. Paragraph 2.29 provides data on littoral
drift from north to south past Port Sanilac. Interrupted
drift was deposited at various locations and the drift
rates were determined from the annual accretion rates as
follows:

At the beach and nearshore area north of harbor....

11,000 cubic yards.

In the harbor.... 16,000 cubic yards.

In the nearshore area lakeward and adjacent to the
north breakwater.... 3,000 cubic yards.

Total annual deposition along the beach within the
breakwater, and immediately lakeward of the north
breakwater.... 8,000 cubic yards.

These figures are q.ite confusing. The first three items
add up to 30,000 cubic yards; however, deposits in the
harbor should definitely be excluded from the littoral
transport. Sampling by the Environmental Protection
Agency indicated that deposits in the harbor consist of
100 percent ooze. The remaining accretion figures do not
add up to 30,000 cubic yards. It appears that in this
case, the correct estimate of interrupted littoral trans-
port should include accretion at the beach and the north
breakwater, estimated erosion from the above by the storms
from the east, and deposition at the entrance channel and
in deeper parts of the lake.

In addition, the information on volumetric erosion rates
does not justify the rates of annual feeding. Paragraph
2.33 states that "total nearshore erosion attributable to
the Federal navigation project is about 12,212 cubic yards
per year. Total nearshore erosion is 28,400 cubic yards
per year." From this, one can conclude that annual beach
feeding at the rate of 30,000 cubic yards will be about
two and a half time larger than erosion attributable to
Federel project and exceed even the total erosion from
both the natural causes and the Federal project.

' \ •'. :
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The statement does not discuss in detail alternate sources
for the unpolluted sand fill, although it says that land
borrow and offshore borrow areas were considered as potential
sources of feeder beach material (paragraph 1.25). It is
suggested that review be made of an offshore borrow area
near Port Sanilac. Location and dimensions of the pit should
be such that it would intercept the littoral drift diverted
into deep lake and also drift deposited in the entrance
channel. This would eliminate the maintenance dredging of
the entrance channel and would provide clean, well-sorted
sand for beach fill. It seems that specific size gradation
to satisfy the requirements of optimum fill material (para-
graph 1.25) is superfluous. That requirement is to provide
stable beach with minimum erosion and movement of beach
material. In this project, however, the fill areas should
serve to create a stream of littoral drift in order to
reduce erosion of the entire length of shoreline instead of
a limited lengtLh within the feeder beach.

The statement indicates that the source material obtained
from land borrow areas could be transported by truck, then
placed over the bluff by hopper-conveyor system where it
would then be spread into place by earth moving equipment.
As the statement correctly judges, utilization of the
aforementioned plan would cause inconvenience to motorists
using residential streets, and diesel fumes would irritate
residents living along these streets as would the noise
from the trucks, earth moving equipment, and hopper-conveyor
systems. It is suggested that in connection with sand from
off shore borrow area, transport of the sand be accomplished
by sha'llow draft barges. Placement of sand in shallow water
near uhe :hore can be either by pumping or by bottom dumping.
Distribution of the sand should be left to natural forces of
the lake, such as waves, currents, and ice cover. Similar
methods of sand transport and placement are employed on some
Lake Michigan harbors. No difficulties are apparent for
application of the same methods on Lake Huron. From super-
fi-cial examination of several projects, it appears that trans-
port of sand over water routes instead of land is less costly
and wouild result in significant savings of public funds.
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Thank you for giving us an opportunity to provide these
comments, which we hope will be of assistance to you.
We would appreciate receiving six copies of the final
statement.

Sincerely,

Sidne R. ,aller
Deputy Assistant Secretary
for Environmental Affairs

bOW



United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

PEP ER-75/492 JUL 3 11975

Dear Mr. McCallister:

This is in response to your May 28, 1975, letter forwarding

the draft environmental statement for Mitigation of Shore

Damage Attributed to the Federal Navigation Structures at
Port Sanilac Harbor, Michigan. We have reviewed the document
and offer the following views and comments.

eneral

The overall approach used in the preparation of the environ-

mental sections of the impact statement has resulted in some
generalities and ambiguities. Although it appears from the

description of the project environment that there will be
minimal damage to flora and fauna, assessment of the impact
is tenuous because of the paucity of data presented.

3enerally, the description of the environmental setting at

tne project sites (the initial protective beach and subsequent

feeder beaches) is not adequate. The inclusion of photographs

of the bluffs and the land areas between highway 25 and the
liuffs would greatly enhance the statement.

Expanded discussion is also needed regarding the physical

dimensions of the hopper-conveyor system and how this system

may affect trees, shrubs, and terrestrial wildlife in the

& p oject area.

Specific

Project Description
The reader's understanding of the need for the project would

have been greatly enhanced by the inclusion of photographs in

the environmental impact statement showing shore erosion south

of the Port Sanilac breakwaters. We suggest the final statement

'..
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include such photographs. Also, we urge that Plate 2 be
revised for the final statement to clearly indicate the
extent of protective and feeder beaches which will be created
under the project. Additionally, it would be helpful if
Plate 2 were to show the boundaries of the State roadside
park.

The materials to be obtained from unspecified pits and de-
posited at the beach-nourishment sites have been describeu
only as unpolluted sand or as clean sand (page 7, paragraph

1.32). In addition, the character -f material present at the
proposed deposition site has not he,(-n described, except in
highly general terms, although sampling has evidently been
extensive. For example, it is stated that surface samples
were taken in the bluff, backshore, foreshore, and nearshore
area, but information on specific locations, times, and re-

sults ot this sampling have not been provided (page 17,
paragraph 2.21). The only indication of analytical results
is that "optimum fill material has a mean diameter of .31 mm"
(page 3, paragraph 1.09), without further explanation of how
that figure was derived.

Referencing subsection 1.33, the statement should provide
evidence of consultation with the State Historic Preservation

Officer concerning properties in the project area which may
be eligible for inclusion on the National Register of Historic
Places.

The final statement should also reflect the results of any
archeological survey work and any recommendations for preserva-
tion of archeological resources or mitigation of project impact.
An important objective of such an investigation should be to
locate and assess such resources with regard to their National
Resister eligibility (refer to 36 CFR 800).

Environmental Setting
Paragraph 2.71, page 35. Reference is made in this section
to "previous indigenous fish populations" that were affected
by harbor dredging. However, there is no discussion or list
provided for those fish species that may currently be utilizing
the littoral zone which will be altered by the beach nourish-
ment project. Current fish data applicable to the project site

should be provided in the statement.

<4-IJ~
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Paragraph 2.72, page 35. Since the mitigation of shore damage
projject will not involve Port Sanilac Harbor itself, inclusion
ot an analysis of the harbor's benthic populations is not
really applicable. Presentation of macro-invertebrate data
at the proposed beach nourishment sites would be of greater
value.

Environmental Impacts
It is stated in paragraph 1.12 on page 4 that, "The exact pit
site or, sites for (sand fill) supply will not be decided upon
until Plans and Specifications Stage." The extraction of
Y)00,jO cubic yards of sand initially and thereafter up to
30,000 cubic yards per year may have a significant environ-
mental impact on existing or potential recreation resources.
Thus, we strongly urge that the final statement indicate the
possible pit sites and include a discussion of the environ-
mental impacts of the long-term extraction of sand from each
siLe should it be selected to provide the sand fill.

suggest the final statement indicate the season and length
: time during which project activities would be taking place

at the State roadside park because during these periods of
:im public use of the park beach would be curtailed or pro-
hibited.

.ince the project is expected to make the beaches more attrac-
tive to recreational use, decrease bluff erosion, and improve
the proect area's aesthetics, it may engender a significant
level o vacation and retirement home construction in the
project area. We urge that this secondary environmental impact
be addressed in the final statement.

Acverie Effects
ruarraph 5.05, page 44. It would be helpful to define what

meant by rhe term "mass wasting" as it effects the unstable
1-blul s.

±nio:rmation presented in the Project Description, page 1, and
che Plan of Improvement, page 3, implies that the project will
in no way involve the interior area of Port Sanilac Harbor.
However, paragraph 5.04, page 44, suggests that the project
will involve dredging of harbor sediments. This should be
olariPied.

bm- '
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Alternatives
It is evident from information provided in the draft environ-
mental statement that significant losses may result from future
erosion, whether attributable to the Federal structures or to
natural causes. For example, as a result of past erosion in
the problem area it has been observed that"presently large teez
and other vegetation are falling into the lake, personal pro;-
erties and homes are being lost, other homes are being threat-
ened" (page 49, paragraph 7.01). It has also been noted that
"private individuals have constructed numerous structures witr
little or no coordination" (page 18, paragraph 2.23). In
spite of these circumstances, none of the alternatives that
have been considered include governmental efforts to encour *,
require or coordinate measures by local owners to protect ex-
isting shoreline environment from further damage. Although the
Corps itself may lack direct authority or responsibility in the
matter, we believe it could highlight the need and suggest ways
in which State and/or local government could attack the problem.

The alternative of shoreland regulation and management tech-
niques would evidently be directed solely toward preventing
unwise future development (page ii, paragraph 3; page 45, last
paragraph). Since factors contributing to bluff erosion include
groundwater seepage and sheet erosion (page 2, paragraph 1.06),
it is suggested that the mitigation plan include advising an-
encouraging local owners, through state and/or local government
as appropriate, to apply measures to their own land designed
to control such erosion, and to contribute generally to control
of natural erosion along the bluffs adjoining the proposed
beach-nourishment project.

We hope these comments will assist you in preparation of the
final statement.

Sincerely yours,

Deputy Assistant Secretary of the Interior

Mr. P. McCallister
Chief, Engineering Division
U.S. Army Engineer District, Detroit
ATTN: Environmental Resources Branch
P.O. Box 1027
Detroit, Michigan 48231

1>-
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M I C H I G A N D E P A R T M E N T O F S TAT E

RICHARD H. AUSTIN SECRETARY OF STATE YCLANSINGI,¢ ' M I C H I G A N 4 8 9 1 8

MICHIGAN HISTORY DIVISION

AOMINISTRATION. ARCHIVES,
HISTORIC SITES. AND PUBLICAIONS

3423 N Logan Steet
517-373-0510

STATE MUSEUM

June 6, 1975 505 N Wasahnogon A en e
517-373-0515

U.S. Army Corps of Engineers, Detroit District
Attn: Chief, Environmental Resources Branch
P.O. Box 1027

Detroit, Michigan 48231

Gentlemen:

Staff members of the Michigan History Division have reviewed the
following Draft Environmental Statement:

Mitigation of Shore Damage Attributed to the Federal
Navigation Structures at Port Sanilac Harbor, Michigan.

We conclude that the project will have no impact upon cultural
resources in the vicinity.

Sincerely yours,

Martha M. Bigelow U)qqg

Director, Michigan History Division
and
State Historic Preservation Officer

MMB/pr
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STATE OF MICHIGAN

NATURAL RESOURCES COMMISSION

ARL T JOHNSON

N4 LAITALA WILLIAM G MILLIKEN Governor
I AN PRIOGEON

HILARYF SNELL DEPARTMENT OF NATURAL RESOURCES
AN H WHITELEY STEVENS T MASON BUILDING. LANSING MICHIGAN 4892

JON VYOL O 
HOWARD A TANNER DirectorHIARJES I-, YOUNGLOVE

July 3, 1975

Mr. P. McCallister, Chief
Ergineering Division
U.S. Army Engineer District, Detroit
Attn: Environmental Resources Branch
P.O. Box 1027
Detroit, Michigan 48231

Dear Mr. McCallister:

We have reviewed the draft environmental impact statement on the
proposed mitigation of shore damage attributed to the federal nzi\iga-
tion structures at Port Sanilac Harbor, Michigan.

Trhe statement adequately describes the project and the environmental
impacts related to it. However, we would point out a few areas where
more information would be helpful. It would he very helpful if a map
were provided showing the amount and area of artificial accretion and
amount and area of accelerated erosion. Additional comments will
address page and paragraph in the text.

Page 1, paragraph 1. 04
In regard to the "limits of the Section III authority", a discussion
should be added as to whether more permanent measures could be
entred into if private citizens have any additional costs above the cosi
of mitigating effects of the navigation structures.

For example, the alternatives might logicall'y include the purchase of

the fronting properties or at least the purchase of the rights to damage
the property because of the erosion. Evacuation should be a viable
alternative because of the high risk erosion area setbacks under Michi-
gan's Shorelands Management and Protection Act is indeed based upon
a 30-year e rosion rate (which is the amortization of the cost of building).
%jrthermore, it seems that a stable profile should eventually be reached
for the formation of a beach from accumulated sediments, probably

'I,
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cobble or gravel. This alternative might include giving the owners
the opportunity to sell or reach an agreement by reimbursement of
damages caused by Corp activities. Presumably, at some point, the
up current accretion behind the structure should be completed, and
sand would then carry across the mouth to reaccumulate on the down
side of structure, thereby re-establishing the beach.

The alternative might also logically include pumping sand from th,.
accretion site north of the Harbor to the enrichment area south of
the Harbor (thereby restoring natural process). This would be a two
edged sword--it would restore the beach and would avoid a future need
to dredge the sand bar which will eventually form over the harbor nmouth,
if the accretion continues until it reaches the mouth. It would also
establish the legal right of the Corps to manipulate accretion in accordance
with historic 'before structure" processes.

P'age 4, paragraph 1.14

I is stated that "when the lake level is above 579.8 feet, lands aho\ e
that point are also in the public trust." More correctly the reference
should be to "submerged lands" above that point.

Page 6, paragraph 1. 28
Procedures and guidelines should be comprehensively outlined for the
contractors engaged to perform this work. This should be discussed in
1he statement.

V'e 34, paragraph 2.68
Hit, reference to the data on Lake Huron fish population, commercial

::shing data is available to date; sport fishing data is available up to
1'174; and data is available on fish populations in the lake. These data

Jin he obrained from the DNR Fisheries Division and U.S. Fish and

\\ildlife .Service.

Pa ge 40, paragraph 3.15
This subsection refers to "ocean waters" and we fail to see its appli-
cability, to this project.

Page 41, Section 4
We believe the section on environmental impacts of this action should

include the impact that will result from the consumption of land based



P. McCallister 3. July 3, 1975

sand, and the inland areas disrupted by the mining activity. The

sand which is proposed to be mined is a non-renewable resour(

which will be lost to the upland once place in the water. This impact

should also !)e repeated in Section 5 under unavoidal le adverse effe(cts.

Page 15, paragraph 2
It is stated that an almost continous seawall and numerous groins

now protect the shoreline for a distance of 4,400 feet south of the.

harbor. Even though erosion in this area is considered minimal, it

would seem in part due to the effects of the navigation structures. V,,.

some measure of nourishment considered for the beach in this ai. .

We trust these comments will be useful in preparation of a final state-

ment, as well as in the preparation of future draft statements on these
projects.

Sincerely,

Howard A. "': ner
Director

12" 2<
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EUCONOMIC DATA, IXTRACTED FROM U. S. ARMY CORPS OF ENGINEERS SECTION Ill
DETAILED PR,&JC:-T ILEPORT ON SHORE DAMAGE AT PORT SANII C HARBOR, MICHIrAAG.

ECONOMIC CONSIDLRATIONS

ESTIMATE OF FIRST COST AND %AINTY!,1ANCL C'OU:T

The estimated iirst cost of the recommended plan of irnprovenent is
$412,,0. T1he estimate includes the direct costs for Ilant, labor, and
materials, and the indirect costs for enqineerinn dn& desiun, and for
supervision and administration. The estimate,! annual maintenance cost of
providing 30,00w1 cubic yards of sand for ,erio,!1i- cecfc. nouristment i5
QiuS ,du.

i EAL RSTATE UEOUI IEMENTS

The costs of any lands, easements, cr r:>' ,-wdVS reouirei for
construction or subsecuent maintenance wii! :- ,rne ent irel> by the United
States. All construction activities and f!illin1i it elevations about the
ordinary hiqh waterline (579.8 feet) will recuire permanent and terirorary
easements from the affected owners. lue to the direct benefits resultinq
from the project, it is considered that the cost for land payments for the
fill areas will ie minimal. It is expected that most owners will donate
the easements. 'Th e easements for access and pipeline will probably renuire
reasonable I ayment.

ANNUAL POST

The interest rate for the project is 6-1/8 percent and the project
life is '. years. The investment costs represent t2,,: total first costs
for the project less the estimated nourishment costs durinu the initial
year of the iroject.

BENEFITS TO SHOPE FPOPERTY

K he mitication measures recormnended in the Section ill Detailed Project
Repcrt cc U 1ore Pamaue at Port Sanilac Harbor, Michigan, would eliminate
the ticitle and intannible losses caused h, the interruption of the littoral
drift by tjUe Port S-anilac 1{arbor piers.

There are some very important intanaible and environmental benefits
w-.ich woulK result from impiementinq the recommendations of the Section I1
Detailed Pro ect ,eport on T]hore Damaqe at Port Sanilac Harbor, -ichican.
The most sinnificaiit intanuibie benefits to accrue from the mitigation
,.Ian are the reductior of the hazard of possible human injury and reduction
of insecurity arnd mental anguish among residents recardino property and

E-I



other losses. iestorinq the littoral drift would provide the sand needed
to beciin natural development of protective beaches alonq the shore damaae
area. This would mitiqate damage attributable to the Federal harbor
structures, improve tile stability of the littoral environment, improve
the turbid condition of the lake, and improve fish and wildlife habitat.
The resulting beaches would be aesthetically pleasing as well as providinq
recreational bathing and surf fishing beaches.

becreational benefits have been included in the estimate of tanqible
i eiefits for the Section 111 Detailed Project Report on Shore Damage at
Part Sanilac h{arbor, Michican. The 1,000 feet of beachfill area (150,000
'uare f eet) t -) >,e i laced in front of the State Roadside Park will provide

lncreae rej re-,tional potential for the Port Sanilac area. Before the
neach ir. frca;t cf the !roadside Park eroded, people used the beach for

sub athing, picnicin- and siqhtseeinq. Due to the lac) of

I '.tlcA facilities in tkhe area, the beach was generally crowded,
e- lyon ,;eekeiids and holidays. The Port Sanilac 1.oad Commission

t tat tj- average of bout 600 people per day will use the beach
het 'av ,d <0toIker (1t4 lays) . Based on a visitor day value of $0.80,

<btv t cat the annual benefit associated with the restoration
~c, .rea sa l Ic 3 2 0

i37L,41§IT-C0S71 iATIO

-,0 c21ncLere .Ian to mitiqate shore damages attributable to the
ter,, ;:>v14a'. con wor}.s at Port Sanilac Harbor is emnqint-erinc;ly feasible

, -.. Ws:C.iQ <-, ll/ tified. The selected plan to restore littoral drift
.. ,Ln .;eneEs of $72 ,920, as compared to averaoe annual

.f , 'he resultnq benefit to cost ratio is 2.31 to 1.0K).
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