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MAINTENANCE DREDGING OF THE
PRDERAL NAVIGATION CHANRELS IN THE
SAGINAW RIVER AND SAGINAN BAY, MICHIGAN

() DMAPT ENVIRONMENTAL (X) PINAL ENVIROMMENTAL
STATEMENT STATEMENT

RESPONSIBLE OPPICE: U.S. ANMY PENGINFER DISTRICT, DETROIT
150 Michigan Avemue
Detroit, Michigan 48226
Telephone: (313) 226-7407

l. NAME OF ACTION: (X) ADMINISTRATIVE { ) LEGISLATIVE

2. DESCRIPTION OP ACTION: "l'hn proposed nroject is to perform maintenance
dredginn of the Saqginaw River and Saainaw Bay Federal tavigation channels.
Dredging will be performed by a Govermment-owned hopper dredae. Apprroxi-
mately 140,000 cubic yards of polluted material dredaed from the river,
from the Detroit and Mackinac Railroad Bridge to the upper limits of the
harbor, is placed on the confined disposal area on Middle Ground Island.
The polluted channel section from the D&M R.R. bridge to the river mouth
and the section throughout the inner bay will not be dredged until a con-
fined disjosal site is constructed to contain this dredged material. The
average annual volume of shoaling throughout the project is approximately
240,000 cubic yards.

3. A) ENVIROIENTAL IMPACT. The proposed continuance of maintenance
dredging operations would sustain a deep water channel approximately 36
miles in length from the 27 foot contour in Saginaw Bay to a point 22 miles
upstream of the mouth of the Saginaw River. Without such periodic main-
tenance work the channel area would eventually return to depths charac-
teristic of the remainder of the bay and river. Maintenance dredainag of
the Federal Navigation Channels would restore authorized project depths
enabling carqo vessels to utilize maximum draft loads with subsequent
economic benefit. The resuspension of sediments associated with the re-
moval operations would have a negative influences of varying dearec upon
the adjacent aquatic environment. No adverse effects associated with open-
lake disposal would be incurred since polluted sediments would be placed

in confined disposal facilities. Construction of a contained disposal
facility for polluted dredged materials from Saginaw Bay navigation channel,
Bay County, Michigan, will create 355 acres of upland in Saginaw Bay, re-
placing two small islands created by former dredging, and the surrounding
bay bottomland and water. This is a commitment of a water resource to
another use, loss of associated aquatic cammunities, and a change in the
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hydraulic regime. It is expected the prospective island landform will
creats minor changes in the latter and short-term losses in the former,
with long-term reinstatement of comparable if not improved values: poten-
tial re-establishment of fish habitat in rock dike; upgrading of water
quality in bay and Lake Huron through removal of considerable quantities
of polluted bottom sediments; creation of a protected area in the bay to
the lee of the island for present users of the area; elimination of con-
tinuing erosion from present spoil islands, a source of turbidity and
channel shoaling; creation of a potential recreation area with resultant
increased use of water resources of the bay for people and area wildlife.
Resumption of dredging will restore channel project depths and insure

safe navigation without loss of shipping capacity which is of significant ]
economic importance to the region and area.

3. B) ADVERSE ENVIRONMENTAL EFFECTS. Since bottom sediments of the
Saginaw River and the inner areas of the shipping channels in Saginaw

Bay are classified as polluted by the Envirommental Protection Agency
with respect to COD, volatile solids, total Kjeldahl nitroqen and zinc,

it can be expected that some of these parameters will affect local water
quality in the dredging area as the activity progresses. Temporary fluctu-
ations in water quality should remain localized and create minor impacts
in channel areas. Fish will avoid areas of dredging activity as dissolved
oxygen levels decrease. Benthic organisms and any rooted aquatic plants
in the channel areas will be removed by the proposed work. An irretriev-
able loss of approximately 200 acres of Saginaw Bay bottomland and open
water, with associated aquatic communities, will occur with the construc-
tion of a contained disposal facility in Saginaw Bay. The stone facing

of the dike provides a stable substrate for such nuisance growths as
Cladophora, a filimentous algae.

4. ALTERNATIVES TO THC PROPOSED ACTION:

A. Dredging Alternatives

Alternative Dredge Types

4 Discontinue Maintenance Dredging (No Action)
Dredging to a Lesser Depth

Watershed Manacement

B. Disposal Alternatives

Confinement of All Materials
All Open Water ‘

Upland Disposal
Pretreatment

C. Alternative Sites for the New CDF
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S. A} COORDINATION WITH OTHERS:

5.1 The following governmental and other agencies have been contacted
during the preparation of this Fnvironmental Statement:

U.S. Department of Commerce
. National Oceanic & Atmospheric Administration
lvational Ocean Survey
Water Levels Branch
Lake Survey Center
Letroit, Michigan

Consumers Power Company
Environmental Department
Jackson, Michigan

Dow Chemical Company

Midland Division

‘ Waste Control Department
Midland, HMichigan

U.S. Environnental Protection Agency
Region V
Chicago, Illinois

Great Lakes Research Division
Institute of Science and Technology 1
Ann Arbor, Michigan ]

5. B) COMMENTS RECEIVED:

5.2 A Public Notice dated 12 February 1975 regarding annual main-
tenance dredging of the Federal navigation channels in Saginaw River,
Michigan in 1975 and subsequent years was issued by the Corps' Detroit
‘ District Office. Copies of this notice were sent to the Environmental
3 Protection Agency, the Department of the Interior, the U.S. Coast Guard,
the State of Michigan, the Department of Commerce, Saginaw County, Bay
County, the City of Essexville, and other Federal, State and local agencies,
as weli as to known interested groups and individuals. Responses to this
notice were received from the Department of Commerce, the Department of the

Y Interior, the U.S. Coast Guard, the State of Michigan Department of
Natural Resources and the U.S. EPA.
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5.3 Comment on the Draft Environmental Statement were received
from the following organizations: )

Advisory Council on Historic Preservation

U.S. Department of Interior

U.S. Environmental Protection Agency

Federal Highway Administration, U.S. Department of Transportation
Forest Service, U.S. Department of Agriculture

Soil Conservation Service, U.S. Department of Agriculture
Michigan Department of State Highways and Transportation
Michigan Department of Natural Resources

Michigan Department of State

Saginaw-Midland Water Supply System o

6. DRAFT STATEMENT TO CEQ ON 22 August 1975.
7. FINAL STATEMENT TO CEQ ON 22 June 1976
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MAINTT ' .«wE DREDGING OF THL
Ueut.KAL NAVICATION CHANNELS IN THE
SAGINAW RIVER AND SAGINAW BAY, MICHIGAR

1. PROJECT LESCRIPTION

A. Proposed Action

1.01 The proposed project is to perform annual maintenance Adrectinag
of the Saginaw River and Saginaw Bay Federal Navigation Channels 1ir. 1976
and in each subseauent year as required to remove shoalina (see Figure
1 on page 36). The U.S. hopper dredge HAINS is scheduled to dredge
Saginaw River and Saginaw Bay Federal navigation channels during the
period 20 July through 11 September 1976. This 54 day period is based
on a 6 day week, operating 3 shifts a day.

B. Authority

1.02 Maintenance dredging of the navigable waterways in the lUnited
States is authorized to assure safe channel depths for waterborne commer-
cial navigation and has been assigned to the U.S. Army Corps of Fnalrieers
by Congress. Specific Congressional authorizations for maintenance of
channels covered by this statement are included in the River and Harbor
acts of June 25, 1910, July 3, 1930, Auqust 2€¢, 1937, June 20, 193b.
September 3, 1954, October 23, 1962, and October 27, 1965. These acts
provide for an entrance clannel 27 feet deep and 350 feet wide from the
27 foot contour in Saginaw Bay to the river mouth; thence a channel 26
feet deep and 207 feet wide for 0.4 mile; thence 25 feet deep and 200 feet
wide to the New York Central Railway Bridge at Bay City; thence 22 feet
deep and 200 feet wide to a point 2800 feet upstream from the Sixth Street
Bridge in Saginaw; thence 16.5 feet deep and 200 feet wide to the upstream
limit at Creen Point. The project also provides for five turning basins;
one 25 feet deep at Essexville, 600 feet wide with a maximum length of 185C
feet; one 22 feet deep on the east side of the channel about one mile
upstream from Cass Avenue in Bay City, 650 feet wide and 1000 feet long;
one 20 feet deep at Carrollton, 100 to 300 feet wide and 900 feet long;
one 20 feet deep on the east side of the channel just upstream from the
Sixth Street Bridge in Saginaw, 650 feet wide and 1000 feet long; and
one 15 feet deep between the Bristol Street and New York Central Railway
Bridges in Saginaw.

C. Project

1.03 The Federal project consists of a navigation channel




approximately 36 miles in length, extending from deep water in Saginaw Bay,
Lake Huron to a point on the Saginaw River 22 miles upstream of the mouth.
Several turning basins, as described in Paragraph 1.02, are also included
in the river portion. The material to be dredged consists primarily of
sand, silt and clay. The average annual volume of shoaling throughout the
entire project is about 850,000 cubic yards.

1.04 Investigations into the sediment quality of the Saginaw River
and Bay channels in 1970 by the Environmental Protection Agency revealed
that bottom materials from the upstream limit of the project to five miles
lakeward of the river mouth were polluted. Parameters that exceeded EPA
standards included volatile solids, COD, total Kjeldahl nitrogen and oil
and grease. As a result, dredging of polluted areas in Saginaw Bay was
suspended in 1970, pending construction of a confined disposal facility.
Additional 1975 sediment data indicated that sediments twelve miles lake-
ward of the river mouth are polluted. Sediments totalling a four year
dredging backlog of approximately 43,000 cubic yards as of June 1975,
and projected annual average volumes of 11,000 cubic yards, in the re-
maining three miles of the bay channel are presently being analyzed for
their pollutional status. If determined to be polluted, these materials
will also be disposed of in the confined disposal facility. If the
channel sediments are unpolluted, they will be disposed of in the open
waters of Saginaw Bay approximately 12 miles NNE of the Saginaw River
mouth. Present scheduling calls for the disposal site to be ready to
receive polluted dredgings in the fall of 1978.

1.05 Maintenance operations will continue in the Saginaw River
channel concurrent with the construction of the new confined disposal
site in Saginaw Bay. The proposed containment facility will encompass an
area approximately 355 acres in size. This includes replacing two islands,
Shelter and Channel, created by channel dredging as well as the open
water surrounding the islands. The proposed site is located on the
southeast side of the shipping channel in Saginaw Bay approximately
two miles from the mouth of the Saginaw River. The shape of the new
island will be irregular, though generally circular in order to create
a more pleasing, natural area. The dikes will have a top elevation of
14 feet above Low Water Datum (576 .8 feet) and extend 14,000 feet around
the perimeter of the island. The facility will have a capacity for 12
million cubic yvards of dredged material, the estimated amount for 10
years of annual maintenance dredging and accumulated backlog.

1.06 Approximately 140,000 cubic yards of polluted material dredged
from the river, from the Detroit and Mackinaw Railroad Bridge to the
upper limits of the harbor, is placed in the confined disposal area
on Middle Ground Island. Presently, the City of Bay City removes
approximately 100,000 cubic yards of material from the diked disposal
facility, located on Middle Ground Island, by truck to a ski hill it is
building. This ski hill is also located on Middle Ground Island approxi-




mately 1/4 to 1/2 mile south of the diked disposal facility. The sk

hill is presently beina constructed of alternate layers of city refusc

and dredged materials. The city will cover the hill with a 5 foot layer

of clay, seed and landscape to fulfill a Michigan Department of Natural
Resources permit requirement. As indicated, the estimated life exj.cct-
ancy of the Middle Ground Island diked disposal facility is 2 to ] years--
the time anticipated as necessary for the city to complete its construction
activities on the ski hill.

1.07 The polluted channel section fram the D&M R.R. Bridae to the
river mouth and the section throughout the inner bay will not be dredaed
until a confined disposal site is constructed to contain this dredned
material. Figqures 1 and 2 depict the Saainaw River and Saginaw Bay
navigation channels and proposed dredae disposal sites. An Fnvironmental
Assessment followed by both a Draft and a Final Environmental Impact
Statement for the referenced proposed "Saainaw River Dredge Disrosal
Project at Saginaw Bay, Michigan" were jrepared by the U.S. Army Fnainecr
District, Detroit. Preparation of the referenced Envirommental Assessment
of Mlternate Sites was completed in February, 1974. The LFIS for the
Shelter~Channel Island disposal site was filed with CEC® on 18 Decemher 1974
and sent to the mublic and various interested agencies and officials on
19 December 1974. The FFIS was filed with CFO on 29 May 1975 and sent to
the public and various interested agencies and officials on 11 Tune 197¢.
Copies of the FFIS may be obtained from:

U.S. Army Tnaineer District, Detrcit
150 Michigan Avenue

Detroit, Michiacan 48226

Attn: FEnvironmental Resources Branch

D. Procedure

1.08 Prior to any dredging operation, certain preliminary investiaa-
tions are necessarily performed. A survey of a proposed dredaing arca is
undertaken to determine the physical, chemical and encincerine charac-
teristics of the material as well as its pollutional status. Soundincs
are taken and the amount of material to be removed is calculated. Charts
are marked with specifications indicating all dredainq aids including
buoys, towers and lights as well as depths and limits to be observed for
navigation. After samples and field data from the project area are
analyzed and evaluated physically, chemically and hydraulically, the
proper dredge is selected with respect to limitations on size, draft,
draghead, adapters, scrapers, speed, displacement, dredging depth and
power, and effect of dredge type on the environment.

1.09 Dredging by the Corps of Engineers in the Saginaw River and
Saginaw Bay will be done with a hydraulic-type dredae. A hopper dredge
is a particular type of hydraulic dredqe which suctions channel-bottom
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Raterials int. stortane lwppers onboard 1n thw hold wherfv they are (ontel:ed
4% a slurr) irixncd sediments any water) Jurinu transpott to a dispousal

site removed froe the dredging location. This narticular tyje cof dredae
Joes not have a4 1Ootating cutter head.

L.1v The hop'per dredge used for this jwoject wil]l be within the ~iJe
range of the redge HAINS and the Lredaoe MARKHAM. The HAINS 15 .lU fect
lona with a beam of 40 feet and has a draft of “'5" when light and 1) fect
loaded. The MARKHAM 1x 1YY feet long with a bearm of 6. feet and has a
loaded draft of apjroximately .. feet. Flach dredge contains four hofjers
wWitl, auluddte sturage of olid Cul 1C vards or the HAINS ana .,60) cubic
yards on the MARKHANM.

1.1l The hopper dredge Hains has two 18 inch diameter suction pPipes,
une located on each side of the vessel. The hopper dredae MARKMAN has
two <4 inch alameter suction plpes; ohe located on each siae of the
vessel. UDurinqg Jredgina operations, the [1pes are lowered to a pre-
Jetermined depth and bottom materials are pumped into the dredoe hoprers
until the uesired Jdensity is reached. The hopper load in terms of density
1s known as “bin measure”, a mixture of sediments and water.

l1.1. While the uredqe hopyers are beina filled, heavy matter settles
to the bottom while water fills the top portion of the hopper. This tof
water can be spilled overboard while the desired density of fill 1s beina
reached or until 1t becomes turbid. Lxcessively turbid water 1s retained
for dumjing with the material into the disposal area.

i.13 Dredge unloading may be accomplished 1n two ways. Large doors
at the buttom af the hoppers can be opened for dumpina i1ntc desianated
areas or. e Laxe hottom. Frior to dumpina, the chances of leakane
throuyli these doors when they are closed are slight. The River and Harbor
Act approved by (onaress in 1970 recognized a concern for water quality
deqradation resultine from the open lake dumpina of polluted dredge mate-
rials. Therefore a second method, now used for disposal of polluted
material, involves coupling a ripe from the dredge to one leadina to a
diked disposal area.

1.14 DLredagina itself is relatively silent. when material is beina
unloaded, a sliaht nolise will be heard in the vicinity in connection
with the work during each unloading period. The noise involves not only
the shir's engines pumping but the sound of sand, rocks and other material
traveling through the pipes and discharging into the disposal site.

E. Federal Costs

1.15 Costs for the completion of the Saginaw Federal Navigation
Channels are as follows (as of 30 June 197%4):
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ixisting troject Previous Project
liew Work $13,954,571 (1) $962,556
(1) Il.xcludes 313,60C contributed funds

Federal cxpenditures tor maintenance dredoinc of the navigation channels
An Saaclinaw Kiver and Bay have totaled $t,238,02]1 as of 30 June 1974.

The c¢stimated cost for construction of the Channel-Shelter Islands dis-
posal facility 1s estimated to be 20 to 30 million dollars. Average
maintenance dredaing costs are currently at $ .95 per cubic yard usina
open- lake disposal versus $1.02 per cubic yard for confined disposal.
This cost fiqure does not include amortization of construction expendi-
tures for the confined disposal facility.

d. ENVIRONMENTAL SETTING WITHOUT THF PROJECT

A. Reqgional

«<.01 The Sacinaw River System drains an approximate 6,200 square
miles of land area in the east-central portion of the lower peninsula
of Michigan. This total drainage area makes the Saacinaw the largest
river system in the state. The Saginaw River itself, directly drains an
area of 246 square miles. The Cass, I'lint, Shiawassee and Tittabawassee
Rivers, which are tributary to the Saginaw, account for the remaining
drainage area of the Saginaw System (Water Resources Comm., 1971).

2.02 The Saginaw River is formed by the Shiawassee and Tittabawassee
Rivers at their confluence near the southern limit of the City of Saginaw.
The Cass and Flint Rivers enter the Shiawassee just above this juncture.
From its origin, the Saginaw River flows generally northeast for approxi-
mately 22 miles where it enters Saginaw Bay. Throughout its course, the
river drops only two feet and consequently is a slow-movinag stream.

2.03 Saginaw Bay is a shallow inland projection of the western shore
of Lake Huron which forms the "thumb" of the lower peninsula of Michigan.
The Bay is 26 miles wide at its entrance from Lake Huron between Point
Aux Barques and Au Sable Point and approximately 5] miles long from its
entrance to the mouth of the Saginaw River (Figure 3). The Bay 1is con-
stricted at its mid-region between Lookout and Sand Points. A line drawn
between these points separates the bay into two regions which eaually
divide its surface area of 1,143 square miles. The two reagions are re-
ferred to as the inner and outer bays (Freedman, 1974). The inner bay is
characteristically shallow having a mean depth of 15 feet and maximum depth
of 46 feet. The outer bay is much deeper with a mean depth of 4b feet
and a maximum of 133 feet.




2.04 Several islands are located witnin the bay, the most Conspice
uous of which are the Charity lslands locate: i the mid-reqion of the
bay. The low-lyina, marshy islands of North, Stony and Katechay are
situated southwest of Land Point and 1ust northeast of the Sebewainqg
River mouth. Two additional islands worthy of note are Channel and
Shelter Islands located just lakeward of the Saninaw River mout) . These
two islands were (reated in the late 1960's as the result of the disposa)
of bottam materials durina dredqing and Aeepenina of the adyoining ship-
ping channel.

2.05 Geology. Surface deposits around Saginaw Bay and the Saginaw
River are mainly of glacial or lacustrine oriqin. Vlollowing the last
advance of the Pleistucene lce, the area was covered by glacial Lake
Saginaw. As the lake receded tu present levels, lacustrine and morainic
deposits remained which typify the surface neclogy of the reaion today.

J.ut bencats the ilacial and lacustrine natcrials, the Saalnaw
River al.. .aualhdw bay are underlairn by bedrock of the Srand River and
Saginaw uormaticr:, tie crand Raplds .roup, Marshaii: Sardstone, and
(oldwater saale.  Thesct roch-lypes are primarily sandstone, limestone
and shale with some 20dl and 1ejresent (oo preglacial Mississipplarn
and Fennsylvanian geovloyic periods,

J.07 Middle oround Island was a4 low marshy island whose oriainal
general soi1l composition was mud and river silt down to about 40 foot
depth where those materials contact clay. The island has been used for :
years as a land fill, and nas been built up to its presen! elevations :
utilizing alternating lavers of refuse, silt, sand and lay.

2.0t T™e Channel-Shelter Tsland area 1s ! relatively shallow
water depth. The deepest portion in the area to e diked 1s approxi-
mately fourteer, feet bciow the water surtace. Islands located in this
area werec formed as the result of dredgina in the shipping channel. The
compousition of the strata that the disposal site 15 to be built on 1s
mostly fine sands and sil'.. Borings at the site will be taken before
final design of the Jdike. ODikes ballt on dredge spoils at other loca-
tions have experienced minur mud flows as the dike material disfplaces
the softer surface sedlments and sStalilizes :1tself on the lower harder
layers. “he ‘1nal dike desiqgn will best meet the requirements of the
201ls, Stra'a and wave —ondi%lons that are revealed throuuyh carefu!
testing ar« sampling.

.0# Hydrology. Saainaw Bay 1s the natural, prominent hydrologic '
feature of the region with 1ts Drimary tributary being the Saginaw
River. Actually, Saginaw Bay receives runoff from a basin seven times
larger tnasi the bay 1tself, a total in excess of 5,000 square miles
(FPreedmar., 1974) .

2.l water levels in the bay are presently high. As of March 1975,
the monthly mean water level at Essexville, Michigan was 579.54 or 2.74




feet above the International Great Lakes bLatum (IGLD) 1955 (USDC, NOAA,

1975) . Saqinaw Bay, as an extension of Lake Huron, follows the water

level pattern of the Michigan-Huron System. Michican-Huron mean water

levels have shown a rising trend since 1964 at which time a mean level !
of 575.3) was recorded for the month of April at Harbor Beach, Michigan
(USDC, NOAA, 1474).

<2.11 Ii addition to normal, seasonal fluctuations in water level,
Sajinaw Bay experiences short-term rapid fluctuations as well. The bay
. 18 subject to wave runup, wind driven tides, storm suraes and seiches as
meteorolonical conditions dictate. Such occurrences can cause chanaes
1n water level amounting to a few feet for short periods of time.

2.124 The current patterns of Saginaw Bay and Lake Huron have heen
studied by Ayers, et. al. (1950} and Johnson (1956). Their studies and
conjectures indicate the primary circulation pattern of the bay to be
counterclockwise; however, the effects of locally induced wind stress and
resultant changes in the general pattern are clearly evident from their
studies of surface currents. Lake Huron water enters the bay alonag its
northwest shore and re-enters the lake alona the northeast shore. The
Saginaw River, the bay's most substantial input source, turns southeasterly
as it enters the bay to join the predominant counterclockwise circulation
pattern. Sediment studiet have shown Saginaw River materials larcely
deposited alona the bay's southeast shore, further confirmina the predomi-
hant circulation pattern of the system (Wood, 1964).

<.13 Thermal ratterns in Sacinaw RBay follow an annual temperature
cycle mainly tvrical of a north temperate zone lake. The deep water
temperatures remaln at or near 39 F throuchout the yvear (Freedman, 1974).
Surface waters underco temperature changes as seasonal influences affect 1
the system. Temperature stratification does occur in the bay; however,
primarily in the outer portion. During winter months ice completely
covers Saginaw Bay with the exception of an area adjacent to the
thermal Jdischarcoe from Consumers Power Company Karn and Weadock
r Tencrating Stations. Tables 1 and & contain average and maximum water
temperatures {or Sacinaw Bay measured at the Bay City water Plant.
i rom these watu 1t can Le scen that maximum summer temperatures occur
durina the months of July and Auqust, whereas winter minima are ol'servecd
during December, January and February.

. <.}l4 Water puality. The State of Michican water quality standards

for Saginaw River and Saainaw Bay reveal that the Saqinaw River from its
confluence with the Tittabawassee River to the Saginaw River's mouth

is not protected for cither Domestic Water Supply, Industrial Water

Supply nor Total Body Contact. The Saginaw River is, however, protected

for Tolerant I'ish, warm Water Species. In qgeneral, waters protected for ;
Tolerant Fish, Warm Water Species, will also be protected for Partial

Body Contact and Commercial use.




2.15 Referencing State of Michigan water quality standards for
Lake Huron, designated use areas, the water cuality standards for the
designated use areas shall not apply during periods of authorized
dredging for navigation purposes and durina such periods of time when
the after-effects of dredqing degrade water quality in areas affected
by dredging.

2.16 Where the waters of Lake Huron are classified under more than
one designated water use, it is intended that the most restrictive indi-
vidual standard of the designated water uses shall be adhered to.

2.17 1In areas adjacent to outfalls, the standards for the desia-
nated water use or uses shall apply after admixture of waste effluents
with the public waters but in no instance shall the mixing zone act as a
barrier to fish migration or interfere unreasonably with the designated
water use or uses for the area. The Water Resources Commission must
have aiscretion in determining the extent of the mixing zone. In
general, the Water Kesources Commission encourages the use of outfall
structures which minimize the extent of the mixing zone.

2.18 Based on their existing uses and reasonable future uses the
waters of Lake iiuron were classified into designated use areas as
described below, Also see Appendix B.

a. All waters of Lake Huron will be protected for Water Supply ==
Domestic. The individual parameters shall be measured at
the point of water withdrawal.

b. All waters of Lake Huron will be protected for Water Supply --
Industrial. The individual parameters shall be measured at
the point of water withdrawal.

¢. All waters of Lake Huron shall be protected for Recreation --
total body contact, except in the immediate vicinity of
enclosed harbor areas where partial body contact shall
apply.

d. &ll waters of Lake Huron will be protected for Fish, Wildlife
and Other Aquatic Life ~- intolerant fish -- cold water species
that are naturally suitable for such use.

e. All waters of Lake Huron will be protected for Fish, Wildlife
and Other Aquatic Life -- intolerant fish-warm water species.

f. All waters of Lake Huron will be protected for Agricultural Use.

g. All waters of Lake Huron will be protected for Commercial Use.
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2.19 The Saginaw River is a slow-moving stream having only a
2-foot drop in its total length of 22 miles. The depth, velocity, and
discharge of the river are strongly affected by the height of water in
Saginaw Bay. A sustained southwest wind lowers the level of the bay
and temporarily increases river velocity and discharge. A sustained
northeast wind causes the opposite result. At times, the flow of the
river reverses.

2.20 Water quality in the area of the proposed dredging and
referenced disposal facility is largely determined by the flow of the
Saginaw River. When winds blow from the northeast down Saginaw Bay
the water quality at the Channel-Shelter Islands is relatively free of
pollutants reflecting the quality of Lake Huron. When the wind is west
to southwest water from the Saginaw River is transported to the Islands
area.

2.21 The water quality of Saginaw Bay reflects the abundance of
waste materials received from the Saginaw River and other small rivers
tributary to the Bay. The existing water quality is adequate to support
all designated uses with minor exceptions. The waters of the inner bay
are considered substandard with respect to nutrients and coliform bacteria.
Sufficient nutrient levels exist to support algal blooms and extensive
algal blooms have occurred.

2.22 Schelske and Roth in their 1970 study of Lake Huron including
Saginaw Bay, divided the local area into four zones {(Figure 4) . Dissolved
chemical constituents were lowest in Zone I (essentially uninfluenced
by Saginaw River water), slightly higher in Zone II (perhaps occasion-
ally influenced by the river water), highest in Saginaw Bay proper,

Zone 111 (where the Saginaw River has a major influence) , and second-
highest in Zone IV (where inputs from Saginaw Bay increase concentrations
of dissolved substances relative to the more northerly zones) . Table 3
indicates the zonal differences of selected environmental factors observed
during that study (Schelske and Roth, 1973) .

2.23 Water quality along the western shore of Saginaw Bay, north of
Bay City may be considered substandard because of high coliform levels
at beaches which exist along this portion of the Bay.

2.24 Although many industrial plants along the river have achieved
a very high degree of wastewater treatment, outflowing wastes from the
river continue to have a severe impact on the quality of the receiving
waters. 7The waters of Saginaw Bay differ from those of the main body
of Lake Huron in several respects: higher concentrations of calcium,
sodium and potassium, chlorides and sulfates; greater degree of hardness;
higher temperatures and more turbidity. Data collected by Dow Chemical
at the mouth of the Saginaw River in 1971 show high concentrations of
metals in the suspended solids collected over a period of three months
in test tubes suspended in the water column.




2.25 The Saginaw River is the main source of water constituents
to Saginaw Bay and the principal influence on water quality in the Bay.
Five wastewater treatment plants use surface waters of the Saginaw
River for wastewater treatment. Four - Essexville, Zilwaukee, Bay
City and Buena Vista Township - have new secondary treatment plants
with phosphate removal, and the City of Saginaw anticipates completion
of a similarly updated plant within a year.

2.26 The Bay Metropolitan Water Supply System has a 48-inch water
intake located approximately four miles northwest of the proposed disposal
site. The construction of the disposal facility and its localized dis-
ruption of the pattern of current flow should have little effect on water
quality at the intake. The Saginaw-Midland Water Supply system intake is
located some seven miles north of the present open water disposal site.

Ecology

2.27 Saginaw Bay contains most of the 29% marshlands of the Lake
Huron shoreline. Approximately 40,500 acres of marsh provide a feather-
edge shoreline on a gently sloping 700-1 gradient landward to agriculture
lands. These lake plain, saturated-soil marsh lands may extend inland
one mile. The distance from moist soil edge to a 6-inch depth of water
ranges up to 3,000 feet, approximating a 6000-1 gradient.

2.28 Recoqgnizing the high wildlife value, the Michigan Department
of Natural Resources has acquired seven wildlife areas around the bay for
public fishing and hunting: Quanicassee, Nayanquing, Tobico, Fish Point,
Wigwam Bay, Wildfowl Bay and Crow Island.

2.29 Fish Resources* (**) ~ Ninety species of fish have been recorded
for the Bay area. Among the important species are smelt, white sucker,
channel catfish, yellow perch, walleye, whitefish, bullheads, rock bass,
carp, alewife, smallmouth bass, northern pike, rainbow trout, and coho
salmon. MNumerous forage and non-commercial fish represent the remainina
species.

2.30 Commercial fishing became an established industry in the mid-
1800's as the expanding population created a demand for fishery products.
The commercial fishery during the period of 1879 to 1930 paralleled
development of the fishery in the other Great Lakes. Production rose
steadily between the mid-1800's and the turn of the century reaching a
peak of 20 million pounds for Lake Huron in 1902, Lake Huron ranked
third in commercial fishery landings during these years, behind Lakes
Erie and Michigan.

*National Estuary Study, Vol. 3, U. S. Department of the Interior, Fish
and Wildlife Service, January 1970.

**See Appendix F for scientific names.
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2.31 The history of the total commercial production in Saginaw Bay
has been one of a gradual buildup to a peak followed by a proaressive
decline to the low level of output in recent years. This decline in Lake
Huron and Saainaw Bay is closely associated with the dramatic decline of
the lake trout, whitefish, lake herring, chubs, and yellow perch. Takle
5 lists the commercial fishina success in Saginaw Bay over the period
1960-1971.

2.32 Saqinaw Bay's fish community has bheen heavily altered,
particularly in the last half century. Srecies composition has chanced
dramatically to low value fish, and fish production has steadily
decreased to its present low. Lake trout, walleye, whitefish, and lake
herrinc once represented the bay's major resources; today they are
scarce. Carp and yellow perch now compose the majority of the catch.

Causes for these changes include changes in the foodweb, predation and
competition from invading marine sea lamprey and alewives, changes in
habitat, commercial fishing exploitation, and changes in water quality.

2.33 Lake trout had all but disappearec by the mid-forties;
whitefish lias been scarce and produced only in small quantities since H
the mid-thirties; walleye abundance has been low and production has not
exceeded 100,000 pounds since 1948. Of the remaining principal species
chubs and herring have been depleted, walleye may no longer be taken
commercially, whitefish only by permit from the Department of Natural
Resources, perch populations may be overharvested.

2.34 1Intensive programs have been underway to control the lamprey,
to improve methods of operations and to introduce high-value predatory
species. Coho and chinook salmon, rainbow, brown and lake trout have
been stocked in large numbers in Lake Huron. Meanwhile the ecological
balance has been disrupted and dominance has changed from high-value to
low-value species.

2.35 1In 1967, the Michigan catch for Lake Huron was about 3,200,000
pounds (one million pounds carp) as compared to the 1902 peak production
of 20 million pounds.

2.36 Saginaw Bay supports an active, diverse, and year-round warm
water sport fishery. The Bay traditionally has been a productive area
for yellow perch and the shallow, weedy portions produce northern pike,
catfish, largemouth bass, smallmouth bass, panfish and carp.

2.37 Yellow perch is probably the most important sport game fish
in the outer areas of the Bay. Boat fishing and wading for smallmouth
bass are popular. Several communities conduct bass and perch fishing
festivals. Bass fishing occurs in the shallow marshy areas adjacent
to the shoreline and along the gravel bars and reefs adjacent to the
islands and spits of land extending into the bay. Perch fishing is
concentrated near the shorelines, the bulk of the fishing occurring
in less than 10 feet of water in areas not impacted by dredging or
disposal.
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2.38 1In 1972 and 1973 the U. S. Fish and Wildlife Service Great
Lakes Fishery Laboratory collected 18 species in and along the ship
channel within a mile from the mouth of the Saginaw River. Alewife
and carp were the dominant species captured in June, when spawning
runs were beginning or underway for both species. Numerous carp were
ct'served spawning ncar Channel and Shelter Islands immediately east
and north of the site. Alewife, carp, spottail shiner, gizzard shad,
and yellow perch made up 97 percent of the total numbers caught.
Eleven other species accounted for the remainder. Yellow perch were
the most abundant sport species in the area (7 percent of the total
catch) . Principal species and numbers of fish captured near the mouth
of the Saginaw River during 1972 and 1973 are as follows:

Total Percentage
Species Number of Total
Alewife 1,679 67
Carp 153 6
Gizzard Shad 62 2
Spottail Shiner 352 14
Yellow Perch 186 7

2.39 Fish collections were made by Consumers Power Company in 1972
to determine populations in and around the Karn and Weadock plants. 1In
the discharge channel and eastward, seasonal catches yielded dominant
numbers of carp, shad, perch, shiners, and alewife. The results of
several trawls are reported in Table 6. The location of the trawl
surveys are found in Figure 5.

2.40 In the fall of 1967, adult coho salmon were planted in the
AuGres River and in the spring of 1968 smolts were planted in the Tawas
River. The Michigan Department of Natural Resources, Fisheries Division,
has stocked western Lake Huron annually since 1970 with brown and lake
trout.

2.41 The network of streams, dakes, and impoundments in the major
watersheds of the basin provides excellent boat and bank fishing where
public access is available and where shoreline conditions are suitable.
Very little bank fishing is done around the bay in this area due to low
marshy shorelines and shallow water offshore. Heavy runs of northern
pike, suckers, and smelt move up the rivers during the spring. Some
fishing for rainbow, brook, and brown trout is found in isolated reaches
of streams and lakes emptying into the north part of Saginaw Bay. 1In
addition to the above species, crappie, bluegill, rock bass, yellow
perch, largemouth bass, and walleye are taken.

2.42 The activities of sport fishermen are not nearly as well
documented as the Great Lakes commercial fishery functions. However,
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as an example of the sport fishing pressure, it has been determined that '
a minimum of 240,000 anglers fish in the Lake Huron drainage for an
angler-day usage of 4.8 million.

2.43 1Ice fishing for panfish is an important aspect of the Michigan
sport fishery in Saginaw Bay. 1In certain protected embayments, the ice
fishing pressure almost equals that of open water fishing. Although the
primary interest is catching panfish, "dark houses" are used to spear
northern pike.

2.44 Waterfowl Resources **~The Bay is a nationally known waterfowl
concentration area. Tremendous numbers of waterfowl are associated with
the aquatic plants along the marshy shores. The species found belona to J
one of three general groups: geese and swans, diving ducks, and marsh
birds such as coots and rails. The birds use the wildlife areas during
fall and spring migration and for breeding in the summer. 1In surmer
major use is the marsh areas and uplands bordering the Bay. Very few
waterfowl winter in Saginaw Bay. Open water is limited to the mouth of
the Saginaw River and in the area of Consumers Power's effluent outfall.
Although breedina birds utilize these areas, this is of secondary impor-
tance when compared to the use during the migration periods. Saginaw Bay
is a link in the Chesapeake Bay migration corridor for diving ducks, with
a split in route for dabbling ducks which enter both the Atlantic and
Mississippi flyways. I

2.45 1t is estimated that at least 30 species of waterfowl and
warsh birds are available to hunters from October to December. An
average of 14,345 waterfowl hunters annually use the Bay area. The
average annual hunter days involved was 106,234 during 1965-1974.
ilunting is permitted on most of the following State game and wildlife
areas in the coastal regions of the bay:

Tobico Marsh State Game Area 1,848 acres
Fish Point Wildlife Area 3,076 acres
Nayanquing Point Wildlife Area 1,146 acres
Quanicassee Bay Wildlife Area 218 acres
Wigwam Bay Wildlife Area 146 acres
Waterfowl Bay Wildlife Area 1,790 acres
Crow Island Wildlife Area 911 acres

2.46 Because of the abundance of these natural areas, Shelter-
Channel Islands and surrounding open water are relatively unimportant
for supporting waterfowl except qulls, which are the major users of
this area.

2.47 The areas surrounding the proposed location provide habitat
for numerous species of birds. Local habitats are conducive for birds
adopted to marshlands and shallow and open water areas. Birds likely
observed in such areas include diving ducks, dabbling ducks, qulls,
wading birds, shorebirds, and numerous species of songbirds.

**See Appendix F for scientific names,
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2.48 Although the wetlands are still productive wildlife areas,
there has been a noticeable reduction in total numbers of various species.
Human disturbance of marshlands has resulted in the decline of water
dependent wildlife in the Saginaw Bay area.

2.49 The lowlands and marshes bordering Saginaw Bay support muskrat
and mink in the wetter areas and raccoon, weasel, skunk, opossum and fox
in the drier areas. Higher water levels since 1964 have favored muskrat
production. Burrowing muskrats, however, have caused damage to dikes and
retaining walls in the Saginaw Bay area and the tributary streams. This
has resulted in costly and time consuming repairs on public and private
properties. Extended trapping seasons during this period have increased
the harvest and exercised a control on the population. Mink appear to be
decreasing. This decline is evident in the harvest. The number of mink
trappers have been fairly constant throughout the bay region, but the
annual harvest has been steadily dropping since 1964 although the
resource prevails. There are also lesser numbers of other fur species
such as skunk, opossum, fox, raccoon and weasel, trapped in the Bay area.
The Saginaw Bay drainage supports populations of cottontail rabbit, gray
squirrel, fox squirrel, and white-tailed deer. These provide hunting
opportunities for thousands of Michigan sportsmen.

2.50 Benthic Organisms - The bottom fauna of Saginaw Bay includes
many species representative of most groups of aquatic life. Changing
water quality and aquatic environmental conditions affect the indigenous
populations. Twenty major groups have been identified in the entire bay.
The most abundant forms were amphipods, oligochaetes, sphaeriid clams,
tendipedids and nematodes. Oligochaetes were predominant in water depths
less than 60 feet or most of the inner zone area. Amphipods dominate in
those areas greater than 60 feet or in the outer zone and Lake Huron

proper.

2.51 Oligochaeta, a biological indicator of enriched or polluted
habitat, was most heavily concentrated at the mouth of the Saginaw River.
This area was typified by an ooze bottom with strong sewage odors. !lo
amphipods were found at the outlet of the Saginaw River, but increased
in numbers lakeward in deepening waters. These more important benthic
organisms are typical inhabitants of large, cold, deep non-polluted lakes.
The presence of numerous macroinvertebrates along with extensive beds of
aquatic vegetation provides a rich supply of foods for fish and wildlife.

2.52 An ecological survey made in Saginaw Bay by Dow Chemical in
1971 compared populations found in three areas of the Bay: north of the
channel near the river mouth, two miles west and two miles east of the
river mouth. Species diversity was found to be greatest in the western
bay area, while all areas had a dominance of pollution-tolerant
oligochaeta worms.
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2.53 A study of benthic organisms is presently being undertaken
by the U. $. I'ish and Wildlife Service, Bureau of Sport Fisheries and
Wildlife for the Corps of Engineers tlavigation Season Extension Proaranm
in Saginaw Bay. The site of the project is about 1 mile northeast of
the mouth of the Saginaw River. The area encompasses 3,000 feet of the
channel and adjacent bay floor and is southwest of the proposed disposal
site. The dredged channel is about 350 feet wide and 27 feet deep; the
adjacent bay floor has an averace depth of 9 feet {(low water datum).

<.54 An interim report, covering a period from 1972 through 1973,
identifies three principal taxonomic groups present, with large numbers
of organisms: Oligochaeta, Chironomidae, and Ostracoda. Diversity of
organisms varied from 2 to 17 per station, highest at stations in the
center of the channel and lowest at stations on the bay floor adjacent
to the channel. Results of the benthos sampling is included as Attachment
No. C.

2.55 Changes in population density of Oligochaeta and Chircnomidae
followed a systematic pattern during the seasons. Ostracoda were too
mobile to be considered reliable indicators. Oligochaeta population
density was highest at stations nearest the river mouth as might be
expected, and at the edge of the channel bottom. Maximum density

, occurred early in the year, then declined. In the bay floor, however,
there was a marked reduction in population which then stabilized.

' 2.56 Chironomidae also exhibited a relatively consistent seasonal
trend, were scarce in the area adjacent to the channel, and abundant in

' the center of the channel bottom. This pattern suggests migration from
the bay floor into the channel during the fall, over-wintering, and
migration.

2.57 Continued invertebrate sampling through all seasons of 1975
will provide additional data necessary to establish more definitive
limits on "normal” population changes.

2.58 Phytoplankton - Because Saginaw (inner) Bay is relatively
shallow and has a high flushing rate, nutrients are constantly being
introduced from various sources and are circulated throughout the bay.
Levels of these nutrients are sufficient to cause nuisance algal blooms.
Study in progress in Saginaw Bay is designed to identify and to model

. the processes that occur within the bay, to predict the effects on the

adjoining areas of Lake Huron. The initial phase involves physical,
chemical, and biological programs, initiated in October 1973 and termin-
ating in 1975. Additional data is being collected to confirm that the
model actually predicts real conditions in Saginaw Bay. The study is
being conducted cooperatively by the Michigan Water Resources Commission,
1 the University of Michigan, the Dow Chemical Company, various municipal
agencies, the Ganadian Centre for Inland Waters, and the Environmental
Protection Agency, with grants to the Cranbrook Institute and the
University of Michigan.
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2.59 Observations made of the sampling program describe the develop-
ment of a phytoplankton kinetics model which 1is to be integrated with a
model describing the hydrological circulation in the bay. Patterns in
systems are developed which show the effect of various levels of the
nutrients, phosphorus, nitrogen, and silica on four important classes of
algae; a diatom, green alga, and two blue-green algae. Tentatlve con-
clusions, based on data-based simulations, are that drastic reductions in
phosphorus loadings are necessary, with or without corresponding reductions
in nitrogen, before any significant decrease in phytoplankton growth will
occur in the bay. Even if all point source discharges of phosphorus to
the watershed are eliminated, phosphorus input from non-point sources may
still cause nuisance algae blooms.

Existing Sacinaw River Dredge Disposal Site
At Middle Ground Island, Saginaw River, Bay City, Michiaan

2.60 Middle Ground Island, a sliqhtly crescent~-shaped island, is
located between six and eiaht miles upstream of the mouth of the Sacinaw
River. The island is approximately 10,800 feet long; its widest point
being approximately 900 feet wide at the center. The island is approxi-
mately 120 acres in size. Presently, with one exception, the island is
relatively flat with an average elevation of 583.0 feet above mecan sea
level. The Saginaw River gage for the winter of 1975 was 576.8 feet,
while for summer of 1975 the average river gage at the island was 572.3
feet.

2.61 Originally a low marshy area, the island has been used for
years by the city of Bay City as a sanitary land fill. Over the years
the Corps has filled in the north end of the island with dredged sand
and silt. The central portion of the island has been filled in Ly the
city of Bay City.

2.62 FReferencing a general history of the island, the city of Bay
Zity has dug 20 foot deep cells and used same for sanitary disposal until
1972. The filling served a dual purpose for the city in that, in additicn
to sanitary purposes, the filling tended to elevate marshy portions of
the island. Wwhen the State of Michigan intervened to stop this activity,
the city conceived a plan to build a ski hill on the island out of
alternating refuse layers overlain with river dredgings. To accomplish
the aforementioned, the city built a diked disposal facility in the
central portion of the island along its western river boundary,
approximately 1,500 feet south of Lafayette Street. The diked disposal
facility was built on city property and is still owned, operated and
maintained by Bay City.

2.63 The diked disposal containment facility encompasses an area
of approximately 12.7 acres and is composed of two adjacent approximate
equi-dimensional cells, each approximately 600 feet on a side. The
_cells are constructed of on-site earthen materials and are interconnected
with an 18-inch diameter pipe and control valve. The design volume of
the facility is 150,000 cubic yards. The dike sides are constructed
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with 1 on 1 side slopes and the top of the dikes are eight feet across
the top of the dike. The diked sides are ten feet high with a top
elevation of 593.0 feet.

2.64 Presently the containment facility only receives approximately :

140,000 cubic yards of polluted material dredged from the Saginaw River,

from the Detroit and Mackinaw Railroad Bridge to the upper limits of the

harbor. The dredge pumpout facility is located on the east side of the

island opposite the containment facility. Presently, the city removes

by truck approximately 100,000 cubic yards of material from the facility

to a site located approximately 1/4 to 1/2 mile south of the disposal

site. The trucked material is then used by the city to help construct

a ski hill as previously indicated. To facilitate dredged material

) removal from the disposal facility, the use of the 2 cells in receiving
dredged material is rotated. To accelerate drying, excess water is !
drained from the receiving cell to the adjacent cell. Two discharge welrs
located on the west side of each cell allow for water discharge back
to the river.

2.65 The estimated life of the Middle Ground diked containment
disposal facility, as of this date, is three years -- the time estimated
for the city to complete its construction activities on the aforementioned
ski hill. The hill is being built under a Michigan Department of Natural
Resources Permit. The hill is presently approximately 30 feet high, and
has been, and will continue to be constructed of alternating layers of
city refuse topped with dredged materials trucked to the site from the
existing containment facility. To prevent surface runcff from either
A placed dredged materials or refuse, under Michigan DNR permit stipulation,
the city will have to cap the ski hill with five feet of clay, seed and
landscape.

2,66 The anticipated use of the hill for recreational skiing will
be compatible with the surroundina terrain, ecology and present use of
this part of the island.

2.67 Trees of varied size and heicht are located south of Cass
Avenue across the street from the ski hill. Bird life has been observed
to be primarily cqulls.

2.68 Recreational usage would be compatible with the existing
marina and bar located on the east side of the island and just south
of the dredge pumpout facility. There presently exists approximately
20 residential homes on the south end of Middle Ground Island, to the
south of Cass Avenue. A saw mill producing finished lumber and a
marine contractor are also located on the island.
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Proposed Saginaw River & Bay Dredge Disposal
Project at Saginaw Bay, Michigan

<.69 The Final Environmental Impact Statement for the referenced
proposed "Saginaw River Dredge Disposal Project at Saginaw Bay, Michigan®
was filed with CEQ on 29 May, 1975, and sent to the public and various
intcrested agencies and officials on 11 June, 1975. Copies of same may
be obtained from:

U. S. Army Engineer District, Detroit

150 Michigan Avenue

Detroit, Michigan 48226 .
Attn: Environmental Resources Branch

For clarity and ease of reference, the followina eight paragraphs
provide a description and discussion of the proposed disposal site that '
will be utilized in conjunction with "Maintenance Dredging of the Federal
Navigation Channels in the Saginaw River and Saginaw Bay, Michigan."” The
referenced proposed disposal facility will be used to contain polluted
sediments dredged from the Federal Navigation Channel in the Saginaw
river and Saginaw Bay. At this time it is contemplated that the proposed
island facility will be utilized in addition to and conjunction with the
existing limited confined diked disposal facility located on Middle
Ground Island, until such time that the Middle Ground Island disposal
facility's expected life expectancy expires (approximately one year
after completion of the proposed Channel-Shelter Islands facility).

Middle Ground Island is located between six and eight miles upstream

from the mouth of the Saginaw River. As previously indicated, sediments {
in the outer three mile reach of the Federal Navigation Channel are
presently being analyzed for their pollutional status. If determined

to be polluted, these materials, totaling a four-year backlog of approxi-
mately 43,000 cubic yards as of this date and a projected average annual
volume of 11,000 cubic yards, will also be disposed of in the proposed
confined disposal facility. 1If found to be non-polluted, they will be
disposed of in designated open waters of Saginaw Bay, approximately

12-13 miles NNE of the mouth of the Saginaw River.

2.70 The proposed island site is located on the southeast side of
the shipping channel approximately two miles from the mouth of the Saginaw
River between channel stations 75400 and 140400. This is also the site of
two existing islands, Channel and Shelter Islands formed fram dredging and
deepening of the adjoining shipping channel in the 1960's. The islands
have not stabilized but have steadily eroded since this time, contributing
to shoaling in the channel that is particularly heavy at this location.
The islands consist of hard silt on which willows, grasses, reeds and
rushes have become established. Large numbers of gqulls use these islands
for resting.




£.71 The projosed containment facility will encompass an area
approximately 3L5 acres in size. This includes the two existine islands
created by channel drednings as well as the ojen water surroundina the
islands. The shape of the new island will be irrecular, thoush nenerally
circular in order to create a more pleasina, natural landform for future
use as 1 recreational area. The dike will have a tor elevation of 14
feet above low Water Latum (57G.u feet) and ecxtend 14,000 feet arcund
the perimeter of the island. The facilitv will have a caracity for 12
million curic vards of dredoed material, the estimated amount for 10
years of annual maintenance dredqing and accumulated backloq.

£.72 Accordino to preliminary designus for the project, the ‘like will
be comprised of stone in various sizes. The baslc outlirne of the dike is
uescriled as folluws: 1he top clevation of the dike will be la." feet
above Low Later Latum, be 1) fect wide at the top and slope to tie lake

bottanm at I-1/2 horicontal on 1 verticai sloje on the lakeside with o
horizontul on 1 vertical on the inside; the cutside of the dlhe ex;osed

to the wave and ice forces from Jaqgindaw Eay will Le jrotected wit!, armor
stone and will Le jlaced in various layers for a total of © feet of total
thichness.  The outer layer will be large stone; the layers underneattl
this will e made up of stone welghinc arproximately 10 jer cent of the
cover stone . wJ. ld-inch thick layer of mattress stone will be placed

at the toe of the dike section under the protective stone. Final desians
will develop s project plans advance anc after field work is accamplished

to identify physical revulrerients related to the site. Ulikes will be
designed to prevent leakage of contaminated material, resist wave erosion,
and prevent wave overtopping.

2.73 A discharge welir will be built into the dike to allow excess
water to return to the bay. An oil skimmer will be installed in the weir.
This is a manually operated device to trap oils and floating debris, which
is then removed by maintenance crews. A design for sufficient settling
time of uredged material within the diked area is intended to produce an
effluent of acceptable quality. Monitoring
of the effluent will be carried out by the Corps. The monitorina by the
Corps will be conducted in accordance with approved procedures and EPA
guidelines. Additional monitoring may be initiated as deemed necessary.

2.74 A turnout basin for the dredge will be constructed off the
channel on the northeast side of the facility. A pipeline supported by
trestles will carry the dredged material to the disposal area within the
dike. By using a system of "y" and gate valves, the discharged sediment
can be controlled to create a drainage system which provides maximum
retention time for runoff and settling time for suspended sediments.

2.75 Construction of the facility will be accomplished by waterborne

equipment, transported from convenient dockaaces. No on-site material will
be used for the construction of the dike.
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«.70 At the time dredqging is resumed and operation of the facility

begins, effluents from the weir will be sampled in order to determine
water Juality,

2.77 tollowing completion of the project after ten years, the island
would be taken over by Bay County, having provided the necessary assurances
to the Michigan Lepartment of Natural Resources and to the Federal govern-
ment as required by PL 9Y1-61]1 prior to construction of the project.

Present planning by the local governments is to create a unique
recreational resource for the area on the island. At the present time,
recreationdl use of the bay is largely provided by over 7,000 acres of
State wildlife and game areas occupying extensive shallow, marshy shore-
lines around the bay.

<.75 The tonaress, in directing the Secretary of the Army to confine
polluted material, required the construction of such sites without regard
to a strict calculation of the benefits of such sites relative to their
costs, since they were envisioned as a temporary measure to relieve un-
acceptable environmental stress upon the water bodies subject to open lake
Jisposal rather than as a permanent solution to the problem of disposal.
tconomic considerations are an important factor, however, in selection
of a rreferred site.

Threatened and Endangered Species

2.79 The 26 September 1975 Federal Register update lists two
species of animals that are classified by the Department of the Interior
as threatened or endangered and may live in the vicinity of the Federal
channels. They are the longjaw cisco {(Coregonus alpenae) and the Indiana
bat (Myotis sodalis). The longjaw cisco is reported to occupy portions
of Lakes Michigan, Huron and Erie. The fish normally inhabit the moder-
ately deep waters of the lakes and spawning is reported to take place
in deep water, in November. Maintenance dredging should have little
effect on the species. The remaining species is terrestrial and main-
tenance operations in the water pose no threat to its existance.

Social and Economic Environments

2.80 The Bay City and Saginaw areas can be cateqorized primarily
as 1ndustrial and blue-collar. Though adjacent to water (Saginaw Bay)
the area has not developed as a recreational, tourist, or scenically
resliuntial locale; rather industries, especially utilities and petro-
chemlcals, have capitalized on the water-borne transportation capabilities
of the Bay wath the resultant industrial character of the area. The
;opulaticr. of the area has been steadily increasing and is projected
to continue to increase as long as the industrial base does not weaken.
the future of the Saainaw River and Bay as deprendable transportation
routes will, of course, impact on the industrial base and labor force.
.ore specific descrijtions of present and projected social conditions
follow.

..vl Population Growth - Both Bay and Saginaw Counties have

experienced population increases; since 1960 the increases have been
1% and 15% respectively. However, these increases are in the rural
and suburlan Census tracts; city populations have actually decreased
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t% and (% respectively. The Planning Commission for Bay County has
projected the population will continue to grow until 1995, when the
population of that county will reach 164,819, an increase of 40% over
the 1970 fiqure of 117,339 (Table 7). This increase will be felt only
in the suburban tracts; Bay City's population will continue to decrease
by as much as 1ll%. It is anticipated that Saginaw (city) will also
experience a similar trerd. A visit to downtown Saginaw demonstrates
presently declining inner city, with vacant store fronts and buildings
to be demolished. Downtown decay in Saginaw has prompted suburban
shopping centers and development outward from the city. Since 1965,
12% of current suburban residents of Saginaw County have moved from
the central city area to the suburbs; another 12% of the suburbanites
moved to the area from outside the Standard Metropolitan Statistical

. Area since 1965.

' 2,82 Residential Characteristics ~ Residential property values are
generally higher in the suburban tracts surrounding Bay City and Saginaw.
The median value of residential properties in Bay County is $14,900. Only
one city Census tract, located outside the downtown area to the west, has
higher median values. Also, the Census tracts along the western side of
Saginaw Bay (water frontage) have lower median values, even though in our
culture access to water usually has resulted in hicher relative property |
values. In Saainaw County, the median value of residential property is i
$§16,300. But, again, the further away from the central city (and the
Saginaw River), the higher the values. One could expect that in the

) future the trend towards more valuable and desirable suburban housing
in the area of Michigan would continue with less value being attached
) to residence in either of these two central cities.

2.83 Recreational Characteristics - Popular recreational activities
are boating and fishing although little objective information was available
on this use of the bay area. Heavy use is made of the ship channels by all
types of boats traveling between river dockages, the outer bay, and Lake
Huron. Boat-watchinn is a form of shoreline recreation. A state park
and state game area a few miles to the north provide a variety of activities,
including a full~time naturalist prooram. Recreation is relatively undevel-

oped.

' 2.84 Natural and Scenic Characteristics - Few areas remain in this
part of the bay which provide natural or scenic assets, other than those
mentioned as recreational areas.

2.85 Water Uses - Industrial location reflects the availability of
an economical water supply. Those industries which require large amounts
of water for coolina or processing tend to locate near the Great Lakes.
In Sacinaw River Basin, with 11 industries reportina, there was a total
consumption of 494,693.4 million callons per year used by industry,
492,555.17 MGY of which was surface water. Consumers Power plants use
approximately 412,000 and the Dow Chemical Company uses approximately
60,000 MGY of the total. !
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2.80 Educational lssets - Fxcept for the state park, no other
educational use of this area was identified. With the growing interest
in natural areas, the dewmand for such outdoor cducational laboratories
will increase.

2.87 Traffic - Roads currently providing access to the proposed
island disposal area are poorly maintained. If extensive development
of this areca is made, improvements to the roadways leading to the access
site will probably be needed.

2.88 Cormunity Cohesion and Interest Group Conflict - Residential
groups in this area are identified by subdivision rather than by the
larger community. However, it is not anticipated that the proposed
project will impact on Community Cohesion.

2.89 Summary - Bay City, adjacent to a large water body, does have
potential for recreational development and educational use of its water
resources but to date, little planned development along the bay has been
accomplished. Rather, industrial development has occurred.

Aesthetic Invironments

2.90 Typical aesthetic environments range from major urban areas
such as Bay City and Saginaw through residential subdivisions, extensive
agricultural lands, and extensive Saginaw Bay frontage in a variety of
land uses. For the aesthetic impact assessment it is appropriate to
characterize the inner Saginaw Bay area only, the waters and the lands
along the shoreline in the vicinity of the proposed project.

2.91 Land - The land surface is essentially flat with little or
no natural relief. Because much of the shoreline is in marshes or
temporary beach, there is little apparent erosion. The islands of the
inner bay including Channei and Shelter, have a low and unstable profile
with significant continuous erosion evident. The only noticeably elevated
areas are the fill site occupied by the power plant at the mouth of the
river, and a nearby breakwater approximately 8 feet high extending into
the bay for a short distance. Protective riprap facing has been placed
alonyg the shoreline in several areas. There are no outcroppings of
bedrock in the Bay City area. Bedrock approaches the surface near the
entrance to the bay.

2.92 Water - Because of the shallowness of the inner bay, near
shore waters are relatively placid except during storm conditions.
Clarity of the water is limited by fine silt in suspension most of the
time and by the common occurrence of algae in the water or attached to
shoreline objects. :
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2.93 Air - Unpleasant odors are occasionally borne on southerly or
southwesterly winds from industrial areas up-river or at the river mouth.
However, pollution episodes are unusual and infrequent. Sounds are related
to transient activities, from boats mostly. Natural sounds are pleasantly
noticeable.

2.94 Biota - Veaetation is characterized by the low-lying shoreline
and adjacent land, brushy and sparsely treed. The vecetation is dwarfed by
large expanses of sky and water. An occasional row of willows contrasts
with marsh plants and early successional plants on young soils. Gulls and,
in season, large populations of migrating waterfowl are conspicuous.

2.95 Man-made Structures - Beachfront residences are relatively densely
packed and located immediately on the shore. The power plant is arossly
out of scale with the natural settina and is not landscaped or planted.
Landscaping is unusual in the area. 1In the residential area, laroe speci-
men trees are visually dominant over scattered shrubbery.

2.96 Summary - The predominant aesthetic effect of the area is oenerally
pleasing, dominated by the bay and marshy shoreline interspersed with man-
made structures and developments.

Cultural Resources - Archaeoloay of the Area

2.97 Archaeoloaical research of nearly a decade of excavation at the
most productive ceramic sites known in Saginaw valley concludes that there
were no permanent agricultural villages in the valley, even during the
favorable Neo-atlantic climatic episode. Interpretation of the sites
excavated is that these were hunting camps, occupied seasonally Ly aroups
with both the Ottawa and Miami seasonal patterns. Following A.D. 1400,
the valley appeared to have been almost empty up until the Chippewa settled
in the area in the early einhteenth century after the estallishment of the

French post in Detroit.

2.98 The National Register of Listoric places has been consulted and
contact has been made with the Michigan State History Division. No National
Register properties have been jdentified on the site. No known archaeolo-
gical or historic sites have Leen identified in the area.

B. The Project Area

2.99 Because of the industrial nature of the Saginaw-Bay City Area,
navication channels through the bay and the river are essential to the
maintenance of water-borne commerce. Total commercial tonnages for the
years 1964-197 are listed in Table 8. A breakdown of the commodities
which contribute to the bulk of the water-borne commerce is also included
(Table 8A, 8B). 1In 1974, a total of 1461 vessel passages were logged
in and out of the Saginaw River. The draft of these vessels ranged from
less than 12 feet to a maximum of 26 feet.
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2.100 Sediment characteristics - As the result of tests conducted
on Saginaw River and Saginaw Bay sediments in 1970 by the U.S. Environ-
mental Protection Agency (EPA), bottom materials from the upstream limit
of the project to 5 miles lakeward of the river mouth have been classed
as polluted. Studies conducted in 1974 have extended the polluted sediment
classification to a distance of 12 miles into the bay. Accordina to EPA
standards, the material is polluted because it exceeds the maximum values
fgr volatile solids, COD, total Kjeldahl nitrogen, oil and grease and
zinc. Sediment studies conducted in 1974 by the EPA in the Saginaw River
and Saqipaw Bay are included as Appendix A. Additional 1975 sediment
analyses are included in Table 9. These data confirm the polluted status
of sediments throughout the river and inner bay area. Sediments located
in the outer 3 mile reach of the Federal lNavication Channel between
12 and 15 miles lakeward of the mouth of the Saginaw River are presently
Leing analyzed for their pollutional status.

2.101 The bottom material to be removed is anticipated to be
similar to that removed by prior dredging c¢perations. Samples taken
from the channel at river station 16 + 50 to deep water in Saginaw Bay
indicate that shoal material consists of loose organic silts. From river
station 10 + 50 upstream to 243 + 00, the shoal material consists of a
mixture of orcanic silts, sandy clays, silty sands, clays and silty clays.
Wood chips and shells are also present in this material. All of the shoal
material consists of soft loose deposits lying above project depths
previously established by new work operations. Sediment samples analyzed
by Consumers Power Company in August 1973, contained 80 to 90 percent clay
and silt. Organic content ranced from zero to nearly 97 percent. Field
descriptions of the river and Lay sediments are contained in Appendix A.

2.102 The shoals generally along the edqes of the bay channel
are Lelieved to originate, for the most part, from the shallower lake
bottom material on each side of the channel. Movement of the material
is caused by wave action or propeller wash and to some degree by ice
action. Heavy shoaling at the mouth of the Saginaw River, in part,
results from the decreased velocity of the river as it enters the bay.

2.103 wWater Quality - Water quality analyses were conducted on
grab samples collected from Saginaw Bay and the Saginaw River in June,
1975. The results of these analyses, as reported in Table 10, show the
river to Le high in nutrient materials especially phosphate and nitrate.
As the river water flows into the bay the effects of dilution are evident.
Pollutant concentrations diminish with distance form the river mouth.
Dissolved oxygen and temperature profiles at the various sampling stations
were also taken during the 1975 field survey. The results are reported
in Table 11.
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. 2.104 Several water quality studies have been conducted on the
Saginaw River and Saginaw Bay by the Dow Chemical Company, Consumers
Power Company and the State of Michigan Water Resources Commission.
The findings of these investigations and others provide a good deal
of evidence as to the deteriorated water quality of the riﬁer and bay.
Examples of some of the various water quality surveys are included as
Appendix B.

2.105 Benthos - One of the most important ecoloagical considerations
relative to channel dredging operations is the benthic community. The
bottom fauna of the Saginaw Bay are dominated by pollution tolerant
forms. An ecological survey made in Saginaw Bay by Dow Chemical Company
in 1971 compared populations found in three areas of the bay; north of
the channel near the river mouth, two miles west and two miles east of
the river mouth. Species diversity was found to be greatest in the
western bay area; however, all areas had a dominance of pollution-
tolerant oligochaete worms. According to Henson (1966) , two characteristic
(Great Lakes) oligotrophic profundal species, Pontoporeia affinis and
Mysis relicta, are missing from the Saginaw Bay bottom fauna. These two
organisms are also absent from other limited areas of the Great Lakes
where water quality deviates from the norm.

2.106 A study of benthic organisms is presently being conducted
by the U. S. Fish and Wildlife Service for the Corps of Engineers
Navigation Extension Prooram in Sacinaw Bay. The sampling site is
about one mile northeast of the mouth of the Saginaw River and encom-
passes 3,000 feet of the channel and adjacent bay floor.

2.107 An interim report, covering a period from 1972 throuah 1973,
identifies three principal taxonomic aroups with larce numbers of orcanisms.
The principal aroups include the Olicochaeta or acuatic earthworms, the
Chironomidae or midges and Ostracoda or seed shrimps. Bioloanical diversity
at the various locations ranged from 2 to 17 taxonomic groups per station;
highest at stations in the center of the channel and lowest at stations
on the bay floor adjacent to the channel. Interim results of that study
are included as Appendix C which also contains benthic data collected
by the State of !lichigan WRC and Consumers Power Company.

2.106 The results of benthos sampling conducted on June 14,
1975 are included as Table 12. These data confirm the presence of laraqe
numbers of pollution tolerant organisms and the low biological diversity
common to the polluted bottom areas of the river and bay. Tubificid
worms and Chironomid larva typify the benthic community..

History and Archaeology

2.109 The National Register of Historic Places has been reviewed and
subsequent issues of the Federal Register checked. No National Recister
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properties nor archaeclogical or historic sites have been identified in
the area that could be affected by the maintenance dredging operations.
Correspondence has been received from the State of Michigan Historic
Preservation Officer indicating that the proposed project will not affect
any properties, either prehistoric or historic, which are listed on,
nominated for, or eligible for the National Reqister of Historic Places
(See Appendix E).

3. RELATIONSHIP OF THE ACTION TO LAND USE PLANS

3.01 The proposed maintenance dredging of the Saginaw Bay and
Saginaw River Federal Navigation Channels will not alter, impede or
adversely affect land use plans for the regional or immediate project
areas. The disposal of polluted river bottom sediments will continue
as in past years. The material dredged from the 17.5 miles upstream
of the Penn Central Bridge will be placed in a diked disposal area on
Middle Ground Island in the Saginaw River, provided by Bay City (Figure 1).
The approximate annual volume of 140,000 cubic yards removed from that
section of the river and placed on Middle Ground Island is periodically
removed upon solidification and drying to the city's nearby sanitary
landfill, for use in construction of the city's recreational ski hill.
The city of Bay City is constructing the ski hill (sanitary landfill)
under Michigan D.N.R. permit. The length of service of Middle Ground
Island as a disposal site depends on both the quantity of materials
deposited at the site and the amounts removed. 1Its anticipated life
as of this date is 2 to 3 years.

3.02 Polluted river bottom materials downstream of the Penn Central
Bridge to the river mouth and the bay channel to approximately 12 miles
lakeward of the river mouth will also be place in a :
diked disposal area. A proposed project involves diking two previously
created dredge disposal islands (Shelter and Channel) and creating a
single disposal facility designed to properly contain the polluted
materials (Figure 6). Although the projected use of the site is
undecided at the present time, the following uses have been suggested:
recreational, for boating, fishing, camping, nature trails, picnic
grounds, playgrounds and museums; educational for an outdoor classroom;
and commercial for possible industrial uses. Development of this
island would have many problems some of which are supplying access,
services and maintenance.

3.03 The project will add approximately 355 acres to existing
county land while removing a like amount of bottom lands and public
waters in the bay in excess of the area provided by Shelter - Channel
Islands. This commitment of use is being made by the Michigan Department
of Natural Resources as a compromise, having advantages for recreation,
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for stabilizing erosion of existing disposal islands and for being relatively

environmentally acceptable. The facility will be designed to accommodate
disposal needs over a 10-year period commencing with initial use. The
total volume to be contained over that period is currently estimated

at approximately 12,000,000 cubic yards and includes accumulated back
logs.

3.04 According to Raphael et. al. (1974), future maintenance
dredging volumes in the Great Lakes are projected to increase only
slightly, while new work volumes will decline. where pollution elimi-
nation systems have been instituted, future maintenance dredging volumes
and volumes of polluted dredgings may be lower than that of the past
decade. Therefore, these projections, as applied to the Saginaw Naviga-
tion Channel maintenance dredging program, suggest that disposal needs
will be similar beyond the l0-year desiqned capacity of the proposed
Shelter-Channel facility. Future land use plans can be dealt with as
subsequent sites are developed.

3.05 The materials dredged lakeward of the designated polluted
area will be disposed of in the open water of Saginaw Bay (Fiqure 2).
This procedure will have no effect on land use plans. The closest
water supply intake structure is located four miles from the navigation
channel,

3.06 The navigation channel predates most bridges crossing the
river. These bridges are constructed with full consideration of the
channel dimensions. Channel deepening projects are not undertaken
without full soil and foundation investigations. No significant impacts
on bridge foundations are anticipated by this work.

3.07 The Corps conducted two public meetings in March 1974 at Bay
City, Michigan. These meetings were attended by planners, government
representatives and the concerned public. The purpose of these meetings
was to involve the public in the evaluation and selection of a disposal
location which would be best suited to the public interest.

The proposed project was accepted by the Bay County Board of
Commissioners unanimously on 12 November 1974. Although the projected
use of the site is undecided at the present time, the following uses
have been suggested: recreational, for boating, fishing, camping,
nature trails, picnic grounds, playgrounds, and museums; educational,
for an outdoor classroom; commercial, for possible industrial uses.
Limiting factors are difficulties associated with supplying access,
services, and maintenance.
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4. THE PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENVIRONMENT

A. Adverse Impacts

4.01 Since bottom sediments of the Saginaw River and the inner
areas of the shipping channel in Saginaw Bay are classed as polluted by
the U.S. EPA with respect to COD, volatile solids, total Kjeldahl nitrogen
and zinc, it can be expected that some of these parameters will affect
local water quality in the dredging area as the activity progresses.
Additional local effects on other water quality parameters might also
be expected during dredging operations. These parameters might include
phosphorus, dissolved oxygen, turbidity, suspended and dissolved solids,
organic materials and other nitrogen compounds. No harmful effects
on water quality have been identified from open-lake disposal of
unpolluted materials.

4.02 Temporary fluctuations in water quality should remain localized
and create minor impacts in the channel area. Increases in turbidity due
to hopper overflow and operation of the drags could be expected to dis-
courage fish from frequenting the local dredging area during dredging
operations and slightly reduce light penetration with insignificant
effects on all forms of plant life. Local decreases in dissolved oxygen
could be expected as oxygen-demanding materials are released from the
bottom or are added with the hopper overflow from the dredge. Resuspended
nutrient materials tied up in the sediments would have insignificant
effects on the river or lake ecosystem.

4.03 The possibility of releasing trace metals from the disturbed
sediments is very probable. Studies conducted on iron concentrations
in Lake St. Clair by the Region V, EPA Michigan District Office, have
shown dramatic increases in iron concentrations in turbid water created
by overflow water from a Corps dredge (EPA, Region V, 1972).

4.04 1If suitable sediment, wave and vessel speed exist, the hoppers
may be economically filled without overflow.

4.05 Most of the bottom material throughout the length of the
navigation channel is composed of silt and clay-sized particles;
therefore, channel bottom disturbances and hopper overflow can be
expected to redistribute some of the bottom material at the dredging
site. Resultant settleable fines will layer the adjacent areas of
the river and bay bottom and thus will temporarily disrupt the bottom-
associated ecosystem of the areas involved. However, recovery should be
rapid with minimal harm to benthic species and other bottom-associated
organisms. For the most part, the benthos of the channel bottom areas
to be dredged are pollution tolerant and adapt readily to such occurrences
through prolific repopulation.
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4.06 Disposal of sands and silts in open water can smother benthic
organisms; however, surviving organisms and those located in adjacent
areas (providing sediment characteristics are similar) will commence
recolonization after the dredging activities cease.

4.07 Since the bottom sediments of the Saginaw River and from
much of Saginaw Bay have been classed as polluted and dredged materials
are destined to diked disposal, it is conceivable that most or all of
the benthos and bottom-associated organisms removed from the channel
bottom and transported to the diked disposal areas will be destroyed.
However, the inherent ability of benthic species to repopulate a disturbed
area and the ability of ecological systems, in general, to withstand
temporary perturbations, ensures an enduring bottom-associated community.

A

4.08 Several minor outbreaks of duck poisoning (botulism) have
occurred during the filling of diked disposal facilities. Anaerobic
conditions conducive to the occurrence of botulism are recognized. It
is possible to take remedial action should botulism occur on the site.
This action is dependent on identifying those site conditions favorable
to the causative bacteria. Such conditions include warm shallow water
areas with little or no water circulation and the presence of food
sources in the sediments, such as dead invertebrates, which support
anaerobic organisms. These anaerobic bacteria, found everywhere, produce
the toxin responsible for "duck sickness". Remedial actions may include
flooding or drying the area.

4.09 Because of the limited width of the navigation channel in
the Saginaw River and Saginaw Bay, it may be necessary at times for
ships using the waterway to avoid meeting one another at the point
where the hopper-dredge is working. This avoidance requires a right-
of-way provision for one of the vessels which could result in speed
checks and very short delays. The economic impact of such happenings
is insignificant and these are considered routine procedures. The
presence of the dredge in the navigation channel presents no unusual
safety hazard to shipping. Minor diversions to the flow of pleasure
craft might be created by the presence of the hopper-dredge in the
channel or while unloading at the disposal facilities.

4.10 Although operation of the dredge is essentially silent, there
will be some noise generated during dredging and unloading procedures.
Excessive noise problems, however, are not expected to occur.

4.11 The fact that the polluted dredged material must be disposed
of in a diked disposal area, determines that some ecological alterations
will occur at the disposal sites. The Middle Ground Island disposal
site serves as a temporary holding area for dredgings since the materials
are subsequently removed to the Bay City sanitary landfill ski hill
presently under construction to serve recreational pursuits. This
procedure prevents the establishment of a stable ecological community
at the Middle Ground location. The proposed Shelter-Channel Island
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disposal site will undergo more permanent changes since it constitutes
the final deposition site for dredged materials. Although little docu-
mented research data is available, dredge disposal sites commonly enter
into an ecological succession pattern typical for climatic conditions
of the given area. Revegetation occurs and associated animal species
populate the site.

4.12 During construction of the disposal site, any fish
spawning and rearing activities at Shelter-Channel Islands
will temporarily be impaired. The resuspension of bottam sediments will
generate a temporary increased turbidity condition and may decrease
dissolved oxygen levels. These two conditions will indirectly impact
the areas fish population by reducing phytoplankton as a food source,
with a possible direct impact due to a potential depletion of the area's
oxygen supply. These adverse effects will tend to cause fish to take-up
habitats in surrounding undisturbed areas. Deposition of the resuspended
sediments may also cause the loss of spawning beds that may exist in the
immediate surrounding area of the project. Re-establishment of fish
habitats will occur with the termination of project activities. The
proposed diked disposal facility will provide 14,000 feet of potential
habitat area for fish.

4.13 The rock face of the proposed diked disposal facility consti-
tutes a stable substrate which could be colonized by filimentous algae
such as Cladophora. This is a common nuisance, in such environments
as provided by the shallow bay, when it becomes free floating and
deteriorates. Although existing islands provide a certain amount of
surface, this could be increased with the dike.

B. Beneficial Impacts

4.14 Annual dredging of the Saginaw River and Saginaw Bay navigation

channel is an essential service necessitated by Congressional mandate and
rovided by the Corps to assure the maintcnance of commerce throughout
the Saginaw Waterway. During 1974, 4,180.075 tons of cargo passed
through the Saginaw navigation channel. Without maintenance dredging,
deep draft vessels would be forced to lighten loads or restrict passage
through the channel, thus creating serious economic losses for shippers
as well as maritime communities and the general public. Present high
lake levels have made it possible to continue near-normal operation of
the port since the last dredging operations of 1969 even though the
authorized channel depth has been reduced as much as 4 feet in certain
areas.

4.15 Shoaling occurs along the navigation channel as the result
of wave action, propeller wash and sediment transport. As shoals build
up in the channel, passing deep-draft ships create turbid water conditions
as they pass over them; the result of bottom contact or propeller wash.
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The effects of these intermittent disturbances on water quality include
reduced light penetration and possible resuspension of pollutant materials
from the channel bottom. These regular “.sturbances of the channel bottom
are reduced or eliminated as the shoa.ed areas are removed.

4.16 The fact that Saginaw River and Saginaw Bay bottom sediments
are polluted must be taken into account when measuring beneficial effects
of the maintenance dredging program. The removal of pollutant materials
from the river and bay bottom, coupled with the elimination of pollutant
input sources through establishment of the National Pollutant Discharge
Elimination System permit system, obviously will aid in the long-term
cleanup of the system. '

4.17 Construction of a contained disposal facility for polluted
dredged materials from Saginaw Bay navigation channel, Bay County,
Michigan, will create acres of upland in Saginaw Bay, replacing two small
islands created by former dredgqging, and the surrounding bay bottomland
and water. This is a commitment of a water resource to another use, loss
of associated aquatic communities, and a change in the hydraulic regime.
It is expected the prospective island landform will create minor changes
in the latter and short-term losses in the former, with long-term reinstate-
ment of comparable if not improved value: potential re-establishment of
fish habitat in rock dike; upgrading of water quality in bay and Lake
Huron through removal of considerable quantities of polluted bottom
sediments; creation of a protected area in the bay to the lee cf the
island for present users of the area; elimination of continuing erosion
from present spoil islands, a source of turbidity and channel shoaling;
creation of a potential recreation area with resultant increased use of
water resources of the bay for people and area wildlife. As indicated
resumption of dredging will restore channel project depths and insure
safe navigation without loss of shipping capacity which is of significant
economic importance to the region and area.

4.18 The proposed maintenance dredging of the Saginaw River and
Saginaw Bay Federal navigation channel will result indirectly in social
and economic benefits to the area. Restoration of authorized project
depths can decrease shipping cost through more effective utilization of
the Great Lakes cargo fleet. Section 122 of Public Law 91-611 presents
possible areas of impact that should be considered in relation to the
proposed operations. These areas include, but are not limited to:

Noise . Regional Growth
Displacement of People Business/Industrial Activity
Community Cohesion Displacement of Farms
Community Growth Man~Made Resources

Tax Revenues Natural Resources

Property Values Air Pollution

Public Facilities Water Pollution

During the ongoing planning for the proposed maintenance operations,
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these aspects were evaluated. The proposed action will have negligible
effect on existing air quality and noise levels adjacent to the shorelines.
The maintenance operations take place at distances of 1/2 mile and 2 miles
(at the disposal sites) to 12 miles (dredging areas) from inhabited areas.
The ambient noise levels adjacent the project area will persist within the
present status spectrum. It is anticipated that the proposed activity

will have little, if any, significant effects on patterns of living already
established in the areas outlined above, except in the area of recreation.
Present planning by the local governments is to create a unique recreational
resource for the area on the proposed Shelter-Channel Island site following
completion of the Corps project after 10 years. At the present time,
recreational use of the bay is largely provided by over 7,000 acres of

State wildlife and game areas occupying extensive shallow, marshy shorelines
around the bay.

4.19 The National Register of Historic Places has been reviewed and
subsequent issues of the Federal Register checked. No National Register
properties nor archaeological or historic sites have been identified in
the area that could be affected by the maintenance dredging operations.
Correspondence has been received from the State of Michigan Historic
Preservation Officer indicating that the proposed project will not affect
any properties, either prehistoric or historic, which are listed on,
nominated for, or eligible for the National Register of Historic Places
(See Appendix E).

4.20 Following completion of the project after ten years, the island
would be taken over by Bay County, having provided the necessary assurances
to the Michigan Department of Natural Resources and to the Federal govern-
ment as required by P.L. 91-611 prior to construction of the project.
Present planning by the local governments is to create a unique recreational
resource for the area on the proposed Shelter-Channel Island site following
completion of the Corps project after 10 years. At the present time,
recreational use of the bay is largely provided by over 7,000 acres of
State wildlife and game areas occupying extensive shallow, marshy shore-
lines around the bay.

4.21 As previously mentioned, no National Register properties nor
historic sites have been identified in the area that could be affected
by the maintenance dredging or disposal operations. Correspondence has
been received from the State of Michigan Historic Preservation Officer
indicating that the proposed project will not affect any properties,
either prehistoric or historic, which are listed on, nominated for, or
eligible for the National Register of Historic Places (See Appendix E).
It should be noted, however, that 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 archaeological
interest which are discovered in the course of any construction activities
shall be carefully preserved. The archaeological find shall be left un-
disturbed and the proper authorities shall be notified.
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C. Remedial and Mitigative Actions

4.22 Referencing the construction of the proposed Shelter-Channel
Island disposal site to be used in conjunction with proposed maintenance
dredging of polluted materials final designs will develop as project plans
advance and after field work is accomplished to identify physical require-
ments related to the site. Dikes will be designed to prevent leakage of
contaminated material, resist wave erosion, and prevent wave overtopping.

4.23 A discharge weir will be built into the dike to allow excess
water to return to the bay. An oil skimmer will be installed in the weir.
This is a manually operated device to trap oils and floating debris,
which is then removed by maintenance crews. A design for sufficient
settling time of dredged material within the diked area is intended to
produce an effluent of acceptable quality.

Monitoring of the effluent will be carried out by the Corps. The monitoring
by the Corps will be conducted in accordance with approved procedures and
EPA qguidelines. Additional monitoring may be initiated as deemed necessary.

4.24 A turnout basin for the dredge will be constructed off the channel
on the northeast side of the facility. A pipeline supported by trestles
will carry the dredged material to the disposal area within the dike. By
using a system of "y" and gate valves, the discharged sediment can be
controlled to create a drainage system which provides maximum retention
time for runoff and settling time for suspended sediments.

4.25 At the time dredging is resumed and operation of the facility
begins, effluents fram the weir will be sampled in order to determine
water quality.

4.26 Several minor outbreaks of duck peisoning (botulism) have occurred
during the filling of similar disposal facilities. Anaerobic conditions
conducive to the occurrence of botulism are recognized. It is possible
to take remedial action should botulism occur on the site. This action is
dependent on identifying those conditions favorable to the bacteria as
they exist on the site. These conditions include warm shallow areas, with
little or no water circulation, and the presence of food sources in the
sediments, such as dead invertebrates, which support anaerobic oraanisms.
These bacteria, found everywhere, produce the toxin responsible for "duck
sickness" under anaerobic conditions. Remedial actions may include flooding
or drying the area. The pipeline which will carry the dredged material
into the dike has been designed using a system of "y" and gate valves.

This will allow the discharged sediment to be controlled. This plan can
help eliminate or control duck poisoning.
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5. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS
WHICH CANNOT BE AVOIDED

5.01 The destruction or disturbance of benthic communities in the
dredged areas is inevitable. There will also be some local disturbances
to benthos in areas adjacent to the channel and, if the material in the
outer 3 mile reach of the Federal Navigation Channel in Saginaw Bay is
found to be non-polluted, in the open-water disposal area as dredging
progresses. Physical removal of or addition to the bottom substrate and
local increases in turbidity will be the causative factors of this
unavoidable impact. Local increases in turbidity will also result in
slight depressions of dissolved oxygen during dredging operations as
oxidizable materials are released from the bottom sediments. Such dissolved
oxygen depressions will be minimal and should not create ecological
concern because of their localized and short lived nature.

5.02 Minor amounts of pollutants will be released from the sediments
as dredging progresses. These releases are unavoidable; however, they
will be countered by the benefits derived from the removal of greater
amounts from the aquatic system in the dredged materials.

5.03 Disposal of the dredged material in diked areas will initiate
changes in the local ecosystems of the disposal sites. These changes
will be, for the most part, irreversible. During disposal operations,
these areas may be aesthetically displeasing. Corrective actions include
grading and seeding though natural succession of plants does occur
within a year or two. In addition, protective measures such as rip-rap
ray be employed to reduce erosion of the dikes.

6. ALTERNATIVES TO THE PRCPOSED ACTION

¢.01 The proposed action involves the periodic maintenance dredging
of the Saginaw River and Saginaw Bay, Michigan, Federal Navigation Channel
by the U. S. Army Corps of Engineers as authorized by Congress. This
involves the removal of the shoaling sediments and disposal of dredged
materials into confined disposal facilities.

6.02 Alternatives to the proposed action can be separated as dredging
alternatives or disposal alternatives.

A. Dredging Alternatives

6.03 Four alternatives can be considered under this category: 1)
alternative dredge types, 2) discontinue maintenance dredging (no action),
3) dredge to a lesser depth, and 4) watershed management.
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Alternative Dredge Types

6.04 Three alternative dredge types are utilized for maintenance
depending upon the amount and type of material to be removed, the water
depth, and conveyance to and method of disposal at the specific sites.
The types are: a) pipeline-cutterhead, b) bucket or dipper and c) hopper.

6.05 These alternative types to the hopper dredge are practical and
good in certain situations. Hydraulic pipeline dredges are economical
and some contain cutting head attachments to allow removal of compacted
sediments. A major disadvantage is possible pipeline interference with
vessel movement. Pipeline lengths of 3,000 feet between pump stations
are feasible. Long distance pumping is not without problems. Booster

' stations, pumps, power requirements and extra personnel add appreciably 1
to the system cost. Contaminants leaking from the pipeline may result in !
temporary adverse impacts.

6.06 A bucket or dipper dredge is designed to lift sediments from
' the river bottom in a bucket and deposit the dredged material on a barge
to be unloaded again by bucket dredge at the confined disposal site.
) Overall dimensions and capacity of bucket or dipper dredges vary. Selection
is made to suit the operations for which they are required.

too shallow for hopper dredges and in areas where no suitable land surface
is available for conventional dragline operations. 1In addition, consolidated
' material may be removed from the navigation channel using this method.
Disadvantages of the bucket or dipper dredges are: a) interference with
waterborne vessel movement due to dredge and barge placement; b) less
' effective sediment removal than with hydraulic dredges due to dredge
bucket digging rather than hydraulic dredge vacuuming; c¢) the turbidity
is temporarily increased due to the disturbance caused by the dredge and
the overflow from the barges; d) the disposal barge must dock and the
{ sediment rehandled in order to unload the dredged material to the confined
disposal site.

)
] (.07 The main advantaqges include dredging capabilities in water areas
)

6.08 Strict cost comparion of different dredge removal operations can
be misleading. Each type is best suited for a particular job. Location
and amount of work, sediment type and disposal method affect costs. Based
on 1969 data the least expensive dredge method was the hopper dredce.
Hydraulic pipeline dredges were the next most economical and mechanical
dredges were the most expensive.

Discontinue Maintenance Dredging (No Action)

6.09 The alternative of no maintenance dredging would result in
a buildup of bottom sediments in the Saginaw River and Saginaw Bay
Federal Navigation Channels. This buildup would necessitate a decrease
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in vessel draft, thus diminishing the total tonnage of waterborne commerce
common to the Saginaw System. The costs of waterborne transport would
rise due to inefficient vessel use with increased costs passed on to
governmental, industrial and domestic sectors of the economy .

6.10 Many vessels would be forced to eliminate the Saginaw System
from their ports of call because of restricted draft. Other vessels
that would continue operation would do so at a risk under adverse safety
conditions. Polluted segments of the channel would contribute more
substantially to deteriorating water quality as sediments were dispersed
by continuing deep-draft vessel traffic.

Dredging to a Lesser Depth

6.11 Dredqing to a Lesser Depth - Maintaining the navigation channel
at a shallower depth would not be in the public interest. Implementation
of this alternative would incur consequences similar to those of no action.
Any depth less than that already authorized would restrict the load-carrying
capabilities of commercial vessels and not represent optimum usage of the
Great Lakes fleet. This reduction in efficiency would increase costs of
commodities transported and would ultimately be reflected in increased
product costs.

Watershed Management

6.12 Pollution abatement and land management for erosion control
could reduce the need for dredging operations significantly. Studies are
underway to determine the cost of land retention of sediments. Many
governmental units are involved with watershed erosion control. Some
are the U. S. Army Corps of Engineers' Waterways Experiment Station,

U. S. Geological Survey, State Conservation Agencies, Soil Conservation
listricts, Co-operative Extension Agents and land planning units of
Universities.

B. Disposal Alternatives

6.13 Three alternatives are discussed as possible alternatives
to the proposed plan for disposal: 1) all material disposed in open
water; 2) upland disposal; and 3) pretreatment of material.

6.14 In terms of economics, practicality, irretrievable resources,
and minimal ecolor_cal disruption, the process of confined dike disposal
for polluted a..l unpolluted sediments offers the best solution at the
present time.

All Open Water

€.15 Open water disposal of the dredgings from the Saginaw River
and Saginaw Bay was not considered a viable alternative because all but
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a very small amount of the sediments to be dredged have been classified

as polluted, and therefore will be disposed of according to the quidelines
developed by the Regional Administrator of the U.S. Environmental
Protection Agency (33 USCFR 209.145(c)). Open water disposal of polluted
materials in Michigan waters would also be contrary to the expressed
desires of the Governor of Michigan to cease such practices.

Upland Disposal

6.16 Upland disposal requires an inland discharge area and pipeline
or other means of conveyance. Inland disposal sites are relatively scarce,
normally privately owned, and beina used for solid waste disposal. It
' is a Corps policy to secure the maximum practicable benefits through the

utilization of materials dredged from authorized navigation channels and
harbors, provided extra cort to the Government is not incurred. Access to
disposal pumpout facilities or near shore areas would normally require an
access channel and turn-around area for the hopper dredges or other marine
l units. Utilization of marsh areas for sediment disposal is ecoloagically

unwise and the process of long distance piping has economical, engineering,
) and logistical drawbacks.

Pretreatment
6.17 Treatment of dredae material could be accomplished in several

ways: (1) local sewage treatment works; (2) separate onshore treatment
plant; and (3) on-board treatment prior to in-lake discharge.

6.18 Assume the removal of a moderate amount of dredging, i.e.,
1,000 cubic yards of material per day. An 0.5 percent slurry of that
amount would be a volume equivalent to the wastewater discharge of
0.25 million people. Existing sewaqge treatment plants may or may not
have the capacity to treat these additional volumes. Costs for new
treatment plants are prohibitive and chemical treatment to settle the
suspended solids is expensive. In addition, chemical floculation in
conjunction with open lake disposal could cover lake bottoms with sediments
unsuitable for biological production.

C. Alternate Sites for the New CDF

6.19 As previously indicated, a study was conducted to determine the
best site for a new confined disposal site to be utilized once the
present Middle Ground Island site is filled to capacity. Alternative
sites considered were:

1. Gull Island Plan 4. 1Inland Sites
2. Nayanquing Barrier Dike 5. Upland industrial site
3. Hampton Township Plan 6. No action
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Additional details on these alternatives may be found in Section VI of

the FEIS, "Saginaw River Dredge Disposal Project at Saginaw Bay, Michigan".

As previously indicated, copies of the referenced FEIS may be obtained
from:

U.S. Army Engineer District, Detroit
150 Michigan Ave.
Detroit, MI 48226

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

7.01 Annual maintenance dredging of the Saginaw River and Saginaw
Bay navigation channels allows waterborne commerce to continue between
the Saginaw and Bay City Ports and other ports in the Great Lakes -
St. Lawrence System. The continuance of shipping within this system
expresses both short-term immediate needs such as maximum draft and
long-term needs such as continued assurance of access between the Saginaw
Port System and connecting areas of the Great Lakes. Existing project
dredging has been carried out in the Saginaw System since 1910 although
channel maintenance has been carried out since the 1880's. Curtailment
would create serious repercussions to the immediate and long range
economic and cultural development of these and other Great Lakes Ports.

7.02 Maintenance dredging will affect localized areas of the channel
only temporarily resulting in a short-term disruption of the bottom-
agssociated biological community. Similar disruptions will occur on
bottam areas in the designated open-water disposal area. Reestablishment
cf these communities is expected to occur in a short period after dredging
operations cease as the result of the inherent ability of ecological
systems to withstand disturbances.

7.03 The fact that the bottom sediments of the Saginaw River and
inner Saginaw Bay are polluted and recent action has been taken to
provide diked disposal sites for the spoil, indicates concern for short-
term uses of man's environment through the elimination of open water
dumping and provisions for enhancement of long-term productivity by
completely removing the material from the aquatic system.

7.04 Disposal of the dredge spoil in diked areas will initiate
changes in local ecosystems of the disposal sites which will be, for
the most part, irreversible and constitute long-term effects. Aesthetic
impairment of the local areas of the disposal sites will occur and
continue throughout the life of each site. However, long-term uses of
the disposal sites as natural or recreation areas will compensate initial
aesthetic impairments.
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8. IRREVERSIBLE AND IRRETRIFVABLE COMMITMENT
OF RESOURCES WHICH WOULD BE INVOLVED IF THE *
PROPOSED ACTION SHOULD BE IMPLEMENTED

8.01 Maintenance dredging of the Saginaw River and Saginaw Bay
Federal Naviaation Channels is expected to remove an annual average of
840,000 cubic yards of material. The dredging will irreversibly remove
polluted bottom sediments and benthic oraanisms from the channel dredge
areas and a given number of these biological components of the Saaginaw
River - Saginaw Bay ecosystem will be destroyed. The inherent ability
of ecological systems to adapt to occurrences, however, assures that
affected areas of the bottom will return to their original status once
the dredging is completed if sufficient recovery time is provided before
the next scheduled dredging. In the case of the Saginaw River maintenance
dredging, the benthos may never reach a climax condition due to the
disruption of the sediments by recurrent dredaing operations.

8.02 The irretrievable use of resources for the proposed action
include the commitment of manpower, money, petroleum-based fuels and
vessels. The petroleum-based fuels to be utilized in the dredqing
of the proposed action constitute an irreversible commitment of limited
hydrocarbon resources. Likewise, the manpower, money and use of
(a) vessel(s) for the project will be irretrievable. Maintenance
dredging will periodically alter the bottom environment of existing
navigation channels and open water disposal sites as well as the
developing ecosystems of the confined disposal sites. These processes
are not considered irreversible as cessation of maintenance dredeing
would result in an eventual return of existing navigation channels to
their natural conditions and would allow disposal sites to ecologically
unify with their surroundings through successional characteristics
of the climatic conditions of the qgeneral area. The fact that
maintenance dredging is a reoccurring item provides proof that the
conditions being altered will acain establish at a later time. If
no maintenance dredging occurred, the river would shoal at its mouth
and eventually create a delta system. Maintenance dredgina removes
much of the material available for this delta formation and does not
allow the river and entrance channel to completely fill with sediments.

8.03 Disposal of the polluted material into the diked island is
considered an irreversible and irretrievable use. Drving and aerobic
breakdown of organic matter will permanently alter this material. The
disposal sediments are not in short supply and represent no major natural
resources in their present form. Development of the diked disposal
area would create a positive use of an irreversible action.

8.04 Discharge of polluted sediments to diked disposal areas involve
possible contamination of the site. Certain plants are capable of




concentrating some heavy metals in their tissues in amounts greatly
exceeding ambient levels. These concentrations may move up the food
chain and ultimately affect man if he ingests contaminated food.

9. COORDINATION AND COMMENT AND RESPONSE

A. Pu:lic Participation

9.)1 In prior years no public meetings, hearings, or workshops
were h: .d concerning maintenance dredging and disposal operations. This
was based on the fact that the harbors and navigation channels were
established as the result of Congressional leaislation and the maintenance
thereof was inherent in the Federal jurisdiction over navigable waterways.

9.02 The current practice is to issue a Public Notice of the intent
to perform maintenance dredging in the specified Federal Navigation Channels
and/or harbors. This mailntenance work is reviewed under the following
laws: Federal Water Pcllution Control Act of 1972, the National Environ-
mental Policy Act of 1969, the Fish & Wildlife Act of 1956, the Fish
and wildlife Coordination Act of 1958, the Marine Protection Research and
Sanctuaries Act of 197., the National Historic Preservation Act of 1966,
the Endangered Species Act of 1973, as well as the various Congressional
Acts authorizing construction and maintenance of the Federal project.

9.03 Any person who has an interest which may be affected by the
disposal of this dredaed material may request a public hearing. The
request must be submitted 1n writing to the District Engineer within
thirty (30) days ot the date of this notice and must clearly set forth
“ne interest wihlch may be affected and the manner in which the interest
Giew be aftected Ly this activity.

4.U4 two workshops were conducted in March 1974 at Bay City. These
meetlnys were attencea by planners, techniclans, natural resource managers,
environmentalists, government representatives, and the general public.
The purpose of the meetincs was to provide and obtain information relative
to the alternate sites being proposed. At this time the three feasible
sites were 'davanguaina Point Wildlife Area (a barrier dike), Gull Island
Plan {(an 1:siand offshore went of the channel), and Shelter-Channel Island
{(a rec: :ational 1sland) .

9.05 C(itlzens were in unanimous opposition to the Gull Island Plan,
located offshore in the vicinity of a residential area. Professional
participants found disadvantages in the Wildlife area barrier dike plan
because of the Y mile long approach channel needed in the bay for the
dredge boat. A ia;ourity approved the Shelter-Channel Islands site, but
the commitment to Lhis use of bottomlands and problems of a well defined
use for thls site (without land-based access) were problems needing answers.
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9.06 As a result of the workshops and continued coordination, alternate
sites increased to seven (four additional) with various confiqurations of
the new sites,

9.07 Site selection was further finalized through the cooperation of
the members of a special ad hoc committee established by the Governor of
Michigan. Members of this committee include representatives of the
Governor, Michigan Department of Natural Resources, Bay County Cammissioners,
Port of Bay County and the Corps of Engineers.

9.08 A series of meetings were arranged with the site selection
committee, with managers from various concerned agencies and govermments,
and with local people needing information. The Bay County Board of 1
Camissioners and port director took an aggressive part in the negotiations !
which ensued to find a viable site. A meeting with the governor of the
state was requested by the local committee for assistance in arriving at a
decision. Col. James E. Hays, Detroit District Engineer, attended this
meeting at Bay City and alternate sites were discussed and inspected.

With the assistance of environmental experts on his staff, a decision
was reached at a later date in favor of Shelter-Channel Island site.

9.09 Much professional consideration has been given the selection
of the optimum site for the proposed facility. Clearly, this issue is
controversial, and the proposed site a compromise decision, arrived at
through a process of thorough investigation and purposeful communication
between concerned parties on many community and governmental levels.

9.10 A Public Notice dated 12 February 1975 regarding annual ]
maintenance dredging of the Federal navigation channels in Saginaw River,
Michigan in 1975 and subsequent years was issued by the Corps' Detroit
District Office. Copies of this notice were sent to the Environmental
Protection Agency, the Department of the Interior, the U.S. Coast Guard,
the State of Michigan, the Department of Commerce, Saginaw County, Bay
County, the City of Essexville, and other Federal, State and Local
agencies, as well as to known interested groups and individuals. Responses
to this notice were received from the Department of Commerce, the Department
of the Interior, the U.S. Coast Guard, the State of Michigan Department
of Natural Resources and the U.S. EPA, and are contained in Appendix D.

The EPA pointed out that sediments in the outer harbor, from EPA Survey
Station SB7 (channel markers RN6 and BCS) to about 12 miles lakeward of
the river mouth, are also classified as polluted. Therefore, the material
to be dredged by this project is considered polluted and should be placed
in a confined disposal facility. Open lake disposal of this material
would not be consistent with their program to improve the water quality

of Saginaw Bay. The replies from the other governmental agencies raised
no issue with the proposed maintenance dredging.
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9.11 Considering the lack of objection and in accordance with
33 CFR 209.410 and the pertinent laws and procedures on which these
regulations are based, a Statement of Findings was issued on 12 June 1975
wherein it was stated that it considered in the public interest to continue
maintenance dredging of the river channel and disposal on Middle Ground
Island concurrent with the preparation of an Environmental Impact Statement
and the construction of a new disposal facility. It was also determined
that the lack of objection to the Public Notice obviated the need to hold
a public hearing at that time.

B. Government and Other Assistance

9.12 The following governmental and other agencies have been
contacted during the preparation of this Environmental Statement:

U.S. Department of Commerce

National Oceanic & Atmospheric Administration
National Ocean Survey

Water Levels Branch

Lake Survey Center

Detroit, Michigan

Consumers Power Company
Environmental Department
Jackson, Michigan

Dow Chemical Company

Midland Division

Waste Control Department

Midland, Michigan !

U.S. Environmental Protection Agency {
Region V
Chicago, Illinois

Great Lakes Research Division
Institute of Science and Technology
Ann Arbor, Michigan

C. Proposed Statement Deliveries

9.13 Agencies and Officials - Copies of the Draft Environmental
Impact Statement were sent to the United States Senators and Representa-
tives, the State Governor, concerned Federal and State Agencies, and
local governments, interested private organizations, and concerned
citizens. The draft statement was also mailed in response to all requests.
The addresses of the requesting citizens or agencies were noted and these

interested parties will also receive a copy of the Final Environmental
Statement.
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9.14

The Draft and this Final Environmental Statement have been

sent to the following agencies or officials:

9.15
have also

Advisory Council on Historic Preservation
Federal Power Commission
Great Lakes Area National Park Service
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 the Planning Coordinator
National Marine Fisheries
State of Michigan, State Archeologist
State of Michigan, State Historic Preservation Officer
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 wWildlife
-U.S. Geological Survey
U.S. Department of the Interior (National Park Service
for Investigations of Historical, Archeological and
Paleontological Resources)
U.S. Department of Transportation
-Federal Highway
-U.S. Coast Guard
U.S. Environmental Protection Agency
Water Resources Council

Citizen Groups ~ The Draft and Final Environmental Statement
been sent to the following groups:

Advisory Council for Environmental Quality
Muskegon Chamber of Commerce

Lake Michigan Federation

Michigan Audubon Society

Michigan Parks Association

Michigan Unified Conservation Clubs
National Resources Defense Council
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Sierra Club, Huron Valley Group

Sierra Club, Midwest Representative

West Michigan Environmental Actions Council
West Michigan Shoreline Protection Association

9.16 The following comment/response section addresses pertinent
comments and suggestions submitted by interested agencies, groups, and
citizens. 1In total, 10 replies to the Draft Environmental Statement
were received.

Federal Agencies

Advisory Council on Historic Preservation

United States Department of Agriculture - Forest Service

United States Department of Agriculture ~ Soil Conservation Service

United States Environmental Protection Agency -~ Region V

United States Department of the Interior - Office of the
Secretary - North Central Region

United States Department of Transportation - Federal Highway
Administration -~ Region 5

State of Michigan

Department of Natural Resource
Department of State Highways and Transportation
Department of State - Director, Michigan
History Division and State Historic Preservation Officer
Others
Saginaw-Midland Water Supply System

Federal Agencies

Advisory Council on Historic Preservation ~ Washington D.C.

1. Comment :

Pursuant to its responsibilities under Section 102(2) (C) of
the National Environmental Policy Act of 1969; the National Historic
Preservation Act of 1966; Executive Order 11593 of May 13, 1971; and the
Council's "Procedures for the Protection of Historic and Cultural
Properties” (36 CFR Part 800) the Advisory Council on Historic Preserva-
tion has determined that your draft environmental statement is inadequate
regarding our area of expertise as it does not contain sufficient information
to enable the Council to comment substantively. Please furnish additional
data indicating that the most recent listing of the National Register of
Historic Places has been consulted and if any National Register Property

44




-

is affected by the project. A section detailing this determination must
appear in the environmental statement.

Resggnse:

No National Register property is affected by the proposed
maintenance dredging operations in the Saginaw River and Bay. Section 2,
paragraph 2, Final EIS, reflects this statement.

2. Comment :

If a National Register property is affected by the project,
the environmental statement must contain an account of steps taken
in compliance with Section 106 and a comprehensive discussion of the
contemplated effects on the National Register property. (Procedures
for compliance with Section 106 are detailed in the Federal Register
of January 25, 1974, pp. 3366-3370).

Resgonse:

See Comment/Response #1 above.
3. Comment :

Compliance with Executive Order 11593 of May 13, 1971 should be
demonstrated. In the case of land under the control of jurisdiction of
the Federal Government, a statement should be made as to whether or not
the proposed undertaking will result in the transfer, sale, demolition,
or substantial alteration of potential National Register properties. If
such is the case, the nature of the effect should be clearly indicated.

In the case of lands not under the control or jurisdiction of
the Federal Government, a statement should be made as to whether or
not the proposed undertaking will contribute to the preservation and
enhancement of non-federally owned districts, sites, buildings, struc-
tures, and objects of historical, archeological, architectural, or cultural
significance.

Resgonse:

Maintenance dredging operations, per se, will have no effect
on terrestrial areas. Disposal of the dredged materials will take place
in a diked disposal area constructed for this purpose by the Corps of
Engineers. A Final Environmental Statement for this facility has been
prepared and filed with the Council on Environmental Quality. The
State Historic Preservation Officer indicated that no cultural resources
would be endangered by the proposed action.
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4. Comment :

To insure a comprehensive review of historical, cultural,
archeological, and architectural resources, the Advisory Council suggests
that the final environmental statement contain evidence of contact with
the Michigan State Historic Preservation Officer and that a copy of his
comments concerning the effects of the undertaking upon these resources
be included in the final statement.

Resggnse:

The State Historic Preservation Officer has been contacted.
That agency's review concluded that these projects will have no effect
on cultural resources. See letter of September 29, 1975 included in
Appendix E.

U.S. Department of Agriculture - Forest Service

1. Comment :

Since the above project has no direct effect on woodland and
minor indirect effects, we have no comments.

Response:
Your reply is noted and has been included in the FEIS.

U.S. Department of Agriculture - Soil Conservation Service

1. Comment :

We have reviewed the draft environmental impact statement and
do not have any comments.

Response:
Your reply is noted and has been included in the FEIS.

U.S. Environmental Protection Agency (EPA)

1. Comment :

Based on information provided in the Draft EIS, we have no major
objections to the proposed dredging, but request additional information
to more fully assess the total project impact. Based on the above discussion,
we have classified the project as IO (Lack of Objection) and Categqorized
the EIS as 2 (additional information necessary).
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Rcsponse:

Additional information requested by EPA and other agencies
has been furnished in the FEIS. Some information is not presently
available (Se2 C/R #2 following) but the proposal to place any dredgings
in a deep water disposal site would be negated if the sediments are
classified polluted.

2. Comment:

The EIS indicated that the bottom sediment material from
approximately 12 miles from the river mouth lakeward was unpolluted.
Since our agency has not sampled this area, the status of this material is
not known at the present time. We will sample beyond the 12 mile point
when we are in the area later this month.

Resgonse:

The results of EPA sample analysis have not been received at
this time. If the materials from the outer channel limits are classified
polluted, they will be removed and placed in confined disposal facility.

3. Comment :

Since it is proposed to open lake dispose this material during
normal maintenance operations, additional information on this portion of
the project should be provided. The EIS should detail the quantity of
unpolluted material to be dredaed, the location of the disposal site,
the quality of the aquatic and benthic habitat at the disposal site
and whether or not there are potable water intakes near the disposal
site.

Response:

The proposed open-water disposal site for unpolluted sediments
is 7 miles due east of the nearest shoreline and 10 1/2 miles from the
river mouth; the water is 24-foot in depth or deeper. An annual average
of 12,000 cubic yards is dredged in the unclassified section of the
outer harbor. Although the specific site has not been surveyed, judaqments
can be made from examining data from nearby stations. While this site
is within the inner bay region, it is far enough into the bay to realize
some dilution effects. Pollutant concentrations diminish with distance
from the river mouth. Water quality contaminants will be less than in
waters closer to the river mouth but are still found in greater amounts
than in outer bay waters. The bottom sediments are mainly fine grained
silts and organics, similar to the dredgings that will be deposited in
the area. The benthos are mainly pollution tolerant with some faculative
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specles and 4 smdll percent of non-tolerant species making thelr appearance
at this distance out in the bay. The closest potable water intake is at
least 7 miles distant from the disposal area.

4. Comment :

Material dredged from the 17.5 mile point of the Saginaw River
upstream to the pro)ect limits will be disposed of on Middle Ground
Island. Bay City provides this site, and periodically removes the material
to the City's sanitary landfill. These polluted materials, when disposed
of at the sanitary landfill, should be covered by an impervious material
to prevent pollutants from re-entering any watercourse.

Response:

These materials will be covered with a five-foot thick layer of
imperviocus clay according to prevailing requlations governing landfill
operation. The City is currently using the dredged material with alternate
layers of refuge to construct a ski hill on Middle Ground Island. The
City will cover the hill with layers of clay, seed, and landscape as
required by the Michigan Department of Natural Resource's (MDNR) permit.

U. §. Department of the Interior

1. Comment :

The statement adequately describes probable impacts on fish
and wildlife resources that will occur as a result of project activities
in the Saginaw River and Saginaw Bay.

ResSponse:

Much of the information included in the EIS was obtained from
surveys accomplished by the F&WS Great Lakes Fishery Laboratory, Ann
Arbor, Michigan.

2. Comment :

No evaluation of cultural resources has been presented in this
statement. The EIS should include a statement that no properties listed
on or eligible for nomination to the National Register of Historic Places
would be affected by the project. The Corps of Engineers should make
this determination by checking the National Register and its monthly
supplements and by consulting with the State Historic Preservation
Officer. If listed properties would be affected, the procedures of
the Advisory Council on Historic Preservation (36 CFR 800) must be
followed.
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Response:

Note C/R #1, Advisory Council on Historic Preservation. The
National Register has been checked and the SHPO has been contacted, note
letter in Appendix E.

3. Comment :

Conclusions on the presence or absence of archeological resources
within the project area based on professional consultation and investiga-
tion should be presented in the statement. We recommend that the Corps of
Engineers contact the State Archeologist, Dr. James E. Fitting, for
assistance in this regard.

Resgonse:

The responsible State agency has been consulted as indicated
previously in C/R #2. 1Incidentally, Dr. Fittina is no longer in that
capacity.

4. Comment :

We suggest that Section 3, paraaraph 3.03, include identifica:ion
of the agency which will manage the newly formed project lands.

Resgonse H

This information has been clarified in the FEIS: following
completion of the project after ten years for disposal use, the island
would be taken over by Bay County, having provided the necessary
assurances to the MDNR and to the Federal govermment as required by
P.L. 91-611 prior to construction.

U. S. Department of Transportation, Federal Highway Administration

1. Comment :

The EIS does not comment on the effects of dredaing near highway
or other structures within the project area. Our concern is that the
dredging operations could create scour patterns or possibly undermine the
footings of piers or abutments of such structures. If no adverse effects
are anticipated, an affirmative statement and the basis for it should be
included in the statement.

Reseonse:

Information concerning such impacts on bridge structures - or
the lack of any - is provided in Section III, FEIS. Since the navigation
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channel pre-dates most of these structures, the bridges are constructed
with full considerition of the channel dimensions. Channel deepenino
projects are not undertaken without full soil and foundation investiaca-
tions. Additionally, until 1966,permits were required fram the Secretary
of the Army acting through the Corps of Engineers fcr all structures
crossing a navigable waterway. This function has since been transferred
to the U. S. Coast Guard but such permit recquests are still subject to
review by the Corps for compatibility with existing or proposed naviga-
tional uses.

State Agencies

Michigan Department of Natural Resources «

1. Comment :

We have reviewed the draft environmental impact statement for :
the proposed maintenance dredging of the Federal MNavigation Channels in
the Saainaw River and Saginaw Bay, Michigan. We find the statement to
be generally adequate in describing the environmental impacts associated
with the project. However, additional information and clarification is |
needed in some areas. :

Response: |
Additional information has been added in many sections of the !
FEIS. We hope this clarifies the proposed project advantages and dis-
advantaages.
2. Comment :

It 1s stated (Page 2, DEIS) that the disposal of polluted river
bottom sediments will continue to be placed in a diked area on Middle
Ground Island adjacent to the Bay City Solid Waste Disposal Facility.

This is an annual volume of approximately 150,000 cu. yd. The dredged
material has been allowed for use (in dry form) for daily or supplemental
cover purposes at the solid waste facility, but not for use as a final
cover. The report states that "the length of service of Middle Ground
Island as a disposal site depends on both the quantity of materials
deposited at the site and the amounts removed." Please be advised that
the remaining life expectancy of the Bay City Landfill is about two years.
Because no consideration is likely to be given to expansion of the landfill
at this location, it would appear that this situation would have an effect
on the proposed project. This should be addressed in the envirommental
statement.

Resggnse H

Once the Bay City Landfill has reached its capacity and can no
lunger pe used for the placement of dredge spoil, other disposal areas
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will have to be located, since Middle Ground Island has a limited capacity
of approximately 140-150,000 cubic yards. This initial design has been
altered by the construction of a ski hill. The City will cover the hill
with layers of clay, seed and landscape as required by the MDNR permit.

No definite selections have been determined at this time for further
alternate disposal sites. This information has been added to the FFIS.

3. Comment :

Additionally, no description is provided in regard to the type
and quality of retention areas at the disposal sites. A full description
along with construction specifications should be provided. This would
include the type of containment and type of weir, along with retention
times and dewatering modes. It must be assured that pollution is not
returned to the aquatic systems via the leachate.

Response :

The disposal site is owned and operated by the City of Bay City.
Construction specifications are in their possession. The disposal site is
constructed with two six-acre cells. Each cell contains an overflow weir.
Generally, slurried fill is placed in one cell until it is €ull and then
the other cell is filled while the first dries. Retention times vary as
the cells become progressively filled. In certain cases, depending on
sediment composition, the overflow water is discharged to the second cell
to increase retention time before being discharged to the river. Plans
have not yet been formulated on the type of weir or monitoring that will
be utilized at the new CDF.

4. Comment :

The information provided on the amount of waterborne commerce
via the Saginaw River Channel is not complete. It is stated that 4 million
tons of cargo passed through the river channel during 1973 (paqge 19).
However, no information is given, either in the text or in Table 8
(pages 36, 37), as to the point of destination of these commodities along
the Saginaw River. A "point of destination" cateqgory should be added to
Table 8 (page 37) to identify the point of unloading of these commodities.

Resgon se:

Information concerning product deliveries to specific destina-
tions is not readily available. But we can indicate products received
versus shipments. Main receipts are coal, crushed limestone, cement,
sand/gravel, petroleum products and pig iron. These items are destined
for, respectively, Consumers Power Company, the several sand and stone
storage yards located in Bay City and the Saginaw environs, Aetna & Huron
Portland Cement Companies, the G. M. foundries in Saginaw, numerous oil
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storage tanks of several major oil campanies, and the G. M. foundries

and other fabricators. Shipments are comprised mainly of corn, beans,
chemical products, and iron and steel scrap for Canadian and overseas
markets. Of course, the agricultural products originate from the Saginaw
Valley-Thumb area farms and are shipped through the Wickes Grain Terminals
primarily; chemical products from Dow Chemical and iron-steel scrap from
the foundries and scrap yards. It should be pointed out that with the
completion of pipelines into the Bay City area, petroleum products shipped
by vessel have declined appreciably. Some of this information has been
added to the FEIS. See ‘lable 8 page 73 A,

. Commqu:

Alternative modes (i.e. rail, trucking) of transporting
commodities to points upriver should be treated in the "Alternatives"”
section on page 1. The cost of rail or truck shipment (from a point
near the mouth of the River) should be balanced against the cost of
aredging some 1Y miles of river from Saginaw to lower Bay City. The
cost of con-tructing, operating and maintaining a confined disposal
site of larger capacity should also be determined and presented in
this section.

Response :

As explained in C/R #6 following, the cost of channel maintenance
with the use of confined disposal facilities approximates one dollar per
ton of commerce. Although we cannot present specific figures at this
“ime, our experience tells us that the costs involved in unloading from
<hil} to truck or rail, transporting these bulk commodities to destinations
ip‘tream by truck or rail, and unloading once again could not be done for
less than the cost of channel maintenance. As mandated by Sec. 123,

F.L. J1-6.1, the Secretary of the Army, acting through the Chief of
tngineers, 1% authorized to construct, operate, and maintain contained
spoil disposal facilities of sufficient capacity for a period not to exceed

ten years. We are not authorized to construct disposal sites of laraer
capacity.

6. Comment :

It is mentioned (under alternatives) that the costs of waterborne
transport would rise if the channel were not dredged. It should also be
mentioned this might be balanced by the reduction of maintenance and
disposal costs if the maintenance were discontinued or reduced in scale.

Response :

This theory was not mentioned because it would not be a factual
representation of navigation economics in the Saginaw River and Bay. Let
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us present the followina data: A recent study1 has indicated that revenues
developed as a result of waterborne commerce throuqh the Port of Bay County
were equivalent to some $23/ton of cammerce. 4,180,075 tons were trans-
ported via this waterway in 14974. Costs to the Federal government for
maintaining the navigation channels were estimated to be $4.37/c.y.

(Mar. 75) includina amortization expenses for the cost of the new confined
disposal facility. If one million yards are dredged, this would mearn an
expenditure of $4,370,000 or slightly more than $1.00 per ton of commerce
for maintenance expenses. For every dollar spent on channel maintenance,
almost $23 in revenues are generated into the community. Most new vessels,
which are designed to take advantage of the greater depths available in

the St. Lawrence Seaway-Great Lakes Connectina Channels, operate at lower
cost per ton only when loaded at or near maximum capacity. Reducina the
controlling depths for navigation would only eliminate a large number of
ships that could use the port which, in turn, would reduce the commerce
substantially. The reduction in maintenance costs would not be proportionate
because of the fixed costs of plant, equifment, and manpower that would be
carried nevertheless.

7. Comment :

The alternatives for the project (page 21) do not include alter-
nate sites for disposal. We are especially concerned that on-land disposal
1s not treated in the statement as an environmentally desirable alternative.
In the long run this method would be the cheapest and easiest to build and
maintain. Have on-land disposal sites been sought and considered? 1If on-
land sites have been considered and rejected, or have not been available,
this should be covered in the statement.

ResEonse:

Alternative sites were considered as a separate study. Please
see paraqraph 1.07, FEIS.

8. gcmment:

Because of shallow depth of the inner bay and its importance to
productivity for fish and wildlife, we feel open water disposal :s detri-
mental to the aquatic biota. Therefore, further investigation is needed
to determine a more satisfactory method of disposal. This need should be
addressed in the envirommental statement. Also, more specific information
is needed (in addition to fish surveys) as to how fish will be affected

1Novey & Sarkar, Economic Benefits of the Winter Navigation Extended
Season to the Port of Bay County, 1976-1980 period, Department of
Economics, Saginaw Valley State College.
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by the project. For example, what are the times of dredging and which
speclies may be affected and to what degree? This information should be
included.

Besggnse:

No open water disposal will be utilized in 197€. The U. S. FPA
has sampled the outer channel and if this area is classified as polluted,
1t will be contained. The impacts of open water disposal of unpolluted
sediments have lteen addressed in Section 2. The effects of open water
Jdisposal on fish production 1s uncertain. [lowever, commercial fishermen
have lona recoqgnized the value of some of these disposal sites and fre-
quently concentrated thelr netting efforts durina the followina year at
these areas. Researchers have shown that fish tend to avoid areas of
hign turbidity and seek more suitakle environmental conditions. See

]

Sections I, 4, Y oror additional intormation.

Y. Cammnent

[t appears that deposition of polluted dredairgs on Channel and
Shelter 1slands would disrupt the nestinug activity of as many as 10,00C
gulls. 7Ghe Creation of a larger i1sland would only be bencficial to aqulle
1f 1t were left undasturbed and not subjected to the proposed human uses
such as buating, campina, picnicking, etc. The environmental statement
should comment on the timing of proposed constructlon and disposal (aull

nestina) and the limiting factors of the proposed recreational uses
(access, taintenance, ctc.) in more detail in the firnal =tatement.
L fi“ st
e oandin, oreated 1n the first place by the dispesal of
J4rexiqe o materiai, wlii be rpacted upon when construction of the proposec
Grooocuuls. Jonstruct. on times, disposal actilvitles and recreational uses
have net vet been finalized. o lease see Sec. 3, Relationship of Action to
Land ise - lans, ana thie P10, Taaglnaw River redge Lisposal Troject at
Sarinaw e, "tchiaan for rore details.  The stone dikes which will
cnclouve the ew disposal si1te should enhance the habiitat for qulls.
1.0, Jomment

fage 8 - ..17 (DEIS)

It 1+ stated that an average of 7000 waterfowl hunters use the
bay dareca annually. If this information was supplied by us we apologize
for the error. Our state surveys indicate that an average of 14,345
waterfowl nhunters annually used Saginaw Bay habitats during 1965-74. The
average ii.nual hunter days involved was 106,234. Duck Stamp sales for




countlies adjoining the Bay would be low cstimates of use because they
don't take into account hunter use of the area from more distant,
populous, urban counties. This information should be corrected in the
final EIS.

Resgonse:

The aforementioned has been addressed in this revised text.
Refer to Section ¢, paraqraph 2.17.

11. Comment:

Page 9-2.17 (DEIS)

The followinag data should be substituted for acreaae of state
game and wildlife areas alven.

Tobico Marsh State Game Area 1,848 acres
Nayanquing Point Wildlife Area 1,146 acres
Cuanicassee Bay Wildlife Area 218 acres
wWigwam Ekay Wildlife Area 146 acres
waterfowl Ray Wildlife Area 1,790 acres
rish TFoint wildlife Area 3,076 acres
Respronse:

This information has been added to the FEIS.
12. Comment:

Page 14-3.02 (DEIS)

what effect will the project have on the actively eroding condi-
tion of Shelter and Channel Islands?

Response:

Ongoing work will have little, if any, impact on the existing
erosional characteristics of the area. However, with the incorporation
of both Shelter and Channel Islands into the proposed diked disposal
facility, the eroding condition of the islands will be mitigated due to
protection provided by the armored shoreline of the enlaraged disposal
area.

13. Comment:

Page 17 - 4.08 (DEIS)

More detail is needed concerning the problem of botulism
mentioned in this section. How does the Corps propose to implement the
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"remedial actions" which may include flooding or dryina? Where is the
plan to implement such action? This should be included in the statement.

Response :

wildfowl infrequently use the disposal site. However, if
botulism broke out, filling of the contaminated cell would cease to allow
for drying of the sediments. The pumpout pipeline would be transferred
to the other cells so disposal operations could continue. Plans and
specs for the new confined disvosal site have not been finalized. when
these plans are complete, a de .cription of the procedures for remedial
action at the CDF can be provided.

14, Comment:

Page 19 - .14 (DEIS)

No mention is made as to the relationship of the project to
flood relief along the Saginaw River. Is this a factor?

response:

No. Maintenance dredging will not affect the flood staces of
the Saginaw River.

12, Comment:
BYaLS - 7Loud (LEIS)
Trls Cntorrarion alsoe represents an unavoicable adverse effect
on the proete @ wra should be tncluded in that section on pace 20.

Pors s oine .

Tias iaformation has been added to Section b,
1o, Corwent -

l‘,t‘r‘f; 3 - bl i:\_g_i__;_.\]'«-' (EE)

We ©wnd no basis in fact for two statements made in these

sectlons. 1t 1s stated: (1) that the bottom will return to oriaginal
status once dredolna s termlinated, anga (2) the fact that maintenance
dredqgina 1< recurrent 1¢ preot that oriaginal conditions will return if
dredging was ilscontinued. These statements need to be explained in

nore detatl .




Resgonse:

Additional information has been added to clarify these paraaraphs
in question in the FEIS.

Michigan Department of State Highways & Transportation

1. Comment:

Although the Statement points up the obvious need for the
project, we feel that discussions of the envirommental setting, probable
impacts and alternatives considered are inadequate. In general, all
sections in the Statement are too brief to adequately describe the
impact of the project. Therefore, we suggest that in preparation of the
Final Statement, all sections be examined for such deficiencies.

Resgonse:

All sections of the Draft EIS have been re-evaluated and
revised as required commensurate with the scope of this ongoing project
and to the extent existing information permits. 1In the development of
plans for operation, maintenance, and management activities, all signi-
ficant effects on the environment are considered. Such considerations
differ from those for a project in planning status and discussion need
address only the environmental effects of the project operation.

2. Comment:

It is given in DEIS that approximately 840,000 cubic yards of
material, most of which is polluted, will be dredged. Locations for
disposal of only 140,000 cubic yards of polluted material and the small
amount of unpolluted material are given. It is difficult to assess the
total impact of this project without information concerning location(s)
of confined disposal for the remaining polluted material.

Resggnse:

The confined disposal facility to receive the major volume of
polluted sediments is mentioned in paragraph 1.04, 3.02, 3.03 and 4.11
and Figqure 6 of the DEIS. The statement in 1.04 of the FEIS will be made
more definitive. For a more detailed description of this approved site,
the Final Environmental Statement, Saginaw River Dredge Disposal Project
at Saginaw Bay, Michigan, which was filed with CEQ on 29 May 1975, should
be consulted.

3. Comment:

The Ecology Section mentioned State Game Areas considerably
outside of the project area, but failed to recognize the existence of
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Crow Island State Game Area which is within the project area. It is
suggested that the importance of the Crow Island State Game Area and
the probable impacts of the proposed action on it be discussed.

Resggnse:

The Crow Island State Game Area is a flood plain marsh area
separated from the Saginaw River by the roadbed of Highway M-13. It
is only linked to the channel by two outlet canals. Water levels in
the marsh are probably controlled by the levels in the river. Since
this game area was established after the existence of the navigation
channel, the life in the marsh must have been compatible with the
utilization of the navigational waterway. The planned maintenance work
does not propose any operations that have not been done in the past, so
we do not anticipate any unique impacts on this State Game Area which
is also straddled on the south end by the Expressway I1-75 as well as M-13
on the west and a railroad on the east side.

4. Comment:

The description of the fisheries resource of the Saginaw River
Drainage Basin should include mention of recent releases of steelhead
trout and coho and chinook salmon in the Cass River. These introductions
have been very successful, despite the necessity that the fish pass throuagh
the heavily industrialized Saginaw River corridor during migration between
Lake Huron and upstream spawning areas. Since the project proposal could
adversely affect these migrations, the possibility of such adverse effects
occurring should be evaluated.

ResEonse:

This information will be placed in the FEIS. The project could
impact adversely on these migrations if the dredging operation occurred
at the same time as the fish migration periods. Dredging in Saginaw
River and Bay usually is performed in mid-summer. There should be little
conflict with fish migrations at that time. If the introductions have
been successful, as you have stated, then the fish are apparently sur-
viving the vicissitudes of the existing maintenance operations.

5. Comment:

The discussion of the relationship of the proposed project to
proposed area land use plans should be more specific. First, the State-
ment indicates that polluted material from Middle Ground Island will be
removed to the city's sanitary landfill. Although such a procedure may
be desirable, it is contingent upon the content of residual pollution in
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the fill, and the capacity of the landfill to confine such pollutants.
Therefore, both the condition of the fill and the limitations of the
landfill should be discussed.

Response:

The landfill is a sanitary fill operated by the City of Bay
City under requlatory gquidelines of the State of Michigan. The dredaged
material taken from Middle Ground disposal area is used as a cover over
the daily deposits of garbage placed by the city. The dredcinas are
dewatered and dry before being transferred to landfill. Such operations,
we trust, are done in conformance with local, county, and State regula-
tions. Clay sealers are placed over the fill after a given number of
lifts are accomplished and will also be placed on top of the landfill
[ when full. We understand the city's landfill area has 2-3 years' i
capacity remaining. The landfill is being utilized to construct a ski
hill for Bay City recreation and the operation, we understand, is
permitted by MDNR.

6. Comment :

Second, it is acknowledged that 355 acres of bottom lands will
be filled and that this is acceptable because the land may be useful for
future recreational purposes. These future recreational uses arc only
vaquely described. Attempting to assuace the impacts of fillina these
bottom lands and open water areas with vaque references to future
recreational use does not address the impacts of fillina these areas.

Response:

Followina completion of the use of the confined disposal
facility (CDF), which is beina designed to hold a 10-year volume of
dredged material, the island would be taken over by Bay County, havina
provided the necessary assurances to the MDNR and to the Federal govern-
{ ment as required by P.IL. 91-611 prior to construction of the facility.
Present planning by the local government is to create a recreational
resource for the area on the island. Beyond that, no more definitive
plans have been finalized.

7. Comment :

The Statement cites that "During construction of the disposal
site, fish using the Shelter-Channel Islands for spawnino and rearina
activities will be required to use other areas." Anthropomorphic state-
ments such as this greatly reduce the credibility of the Statement. The
Statement should simply indicate that project implementation will, at
least temporarily, desiroy fish spawning areas, and that the size of
future fish populations may be reduced. W
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Resgonse:

This statement was mostly speculation, since the waters around !
the existing disposal islands have never been identified as spawning or !
rearing habitat for particular species of fish. However, a statement :
that did not attribute human characteristics to animal life would be
better made and so the phrase has been revised in the FEIS.

8. Comment :

The Environmental Protection Agency indicates in their letter
on page D-9 that the use of hopper dredges should be avoided in polluted -
harbors because thev allow fine materials to be discharged during the
concentrating of solids in the hoppers. The Alternative Section fails
to mention that the use of mechanical dredges would have an advantage
over hopper dredges in this regard.

Response:

The Corps does not believe there is a significant environmental
advantage to using a mechanical dredge in this area that would compensate
for the econcmic and time differences between the two methods. The soft
sediments dredged here would leak from the bucket, spill from the barge
as it is transported, and once again drain from the bucket as it is
removed from barge to disposal site. Thus several areas are contaminated
with the polluted spoil, whereas the discharge from the hopper dredge
remains in the general area of the dredging.

Michigan Department of State History Division and State Historic
Preservation Officer

1. Comment :

Dr. Lawrence Finfer, Environmental Review Coordinator, has
reviewed the proposals for maintenance dredging and disposal in the
following areas:

Lake St. Clair

St. Clair River

Saginaw Bay/River

St. Marys River/Straits of Mackinac
Grand llaven Harbor/Grand River

He concludes that these projects will have no effect on cultural
resources. Thank you for giving us the opportunity to comment.




ResEonse: i

Your reply is noted and the conclusions have been included
in the FEIS. I

Saginaw-Midland Water Supply System, Bay City, Michigan

1. Comment :

All dredged material should be delivered into the diked disposal
area. The Draft Environmental Statement says that only a small portion
of the averaqge annual shoaling volume is non-polluted. Disposal of this
small volume in the open water disposal area shown in Fiqure 2 is our
objection. No sharp line isolates polluted areas. Validity of the non-
polluted material presumption is uncertain. No open water disposal should
be allowed, since the small amount of material presumed non-polluting will
have little effect on the overall project cost if placed in the diked
disposal area.

Response:

The U.S. EPA has tested this unclassified portion of the
navigation channel and we are awaiting those results. If the material
is polluted, it will be confined. However, if the sediments are classified
as unpolluted and suitable for open water disposal, no significant water
degradation should occur since your water intake is some seven miles

2 from the proposed open water disposal site and the quantities for disposal

are not large. Filling the CDF with unpolluted dredgings would reduce
its capacity and impair its ability to contain polluted sediments over
the 10 year life span of the project. If problems ever occur because of
the dredging/disposal operations, notify the District Engineer and
operations will be suspended until the matter can be corrected.
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TABLE 4
SAGINAW BAY SPORTS CATCH

Species 1971
pPerch 393,000
Walleye 4,000
Bass -
panfish -
Northern Pike 56.200
Suckers -
Smelt -
Rainbow/Steelhead %00
Lake Trout 1,000
Brown Trout €00
Coho 1,060
Chinook 2,000
other Species 2,000
Total 920,100
angler-Days 358,360
Fisherman 48,920
Average Days per Fisherman 7.33

~ From Consumers Power Company, 1974.
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94,009

1,761,000

499,800
88,910

5.62
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TABLE 5

COMMERCIAL PIGS CATCE IN SAGINAN BAY
1960 ~ 197
(Thousands ©f Pounds)

soesiee 1960 1961 1962 2362 1268 1363 136 1367 1388 1M Jale il
lAxe Sturqeon [ ] - - [ ] [ * ] [ ] - [ -
Lure pserrang 39 58 8 1 1 L . - - - -
vhuue i e35 205 10 27 21 H [} 4 . -
luke Waitefish 54 [ 1 [ 12 FL) k] \ F {1 AL 16 L] i
nownd wi.itefish - - - - - 2 ] . . hd -
Lake Trour d - - - - - -~ - - - -
Tt 75 31 15 2 32 Fi) 30 52 27 [ 3] -
ESTEN I YIRS 1 ) 130 176 o7 20 15 6 ) - - - -
Ry 1488 1800 1598 53¢ 938 1364 769 [ L1 101 12%7 1P PIY a8
Nuceery 37y 518 663 82 399 353 299 a1 "s “23 138 132
Cieiiie v Jatfleh 270 238 75 17t 153 149 164 123 A\l"2} " 226 365
valaiteal . < 12 \I'} 6 [ ] & ] 3 A1 28 S0 [
ro % har K 6 6 9 7 3 P 1 1 1 \ ]
YR LN an .20 229 278 75 95 12 1087 ”"e T Sie 2y)
maab e . 32 36 [+ [ .2 23 Lk} n” 1 - - -
Lraivi . - . . - . - - - - - -
wieepuiead \}) 20 12 1 17 10 [ ] 3 (3 1" ¥ 9
(S RN 1 . . -
ST $ 7 \Y') .y
L tazzatd Shad 1 ] - .
w+1siDack 1 ] as FA n
wii t P Base L 2 . 1
[ Yelive PiRe " 9 v
Alewives . - -
Hulfalotish . -
Eucoot . -
ALl Spucies 2962 29N 2399 278 2348 2003 2337 12 2196 20V7 2227 260

diaiind = No Data
- Muans lero
* Lees Than 500 b

From Consumers Power Company, 1974.




Jate &

Station

5-30-73

-

5=31-T73

Haul

No

Time

10

10:

1l1:

10:

10:

1l:

11:

11:

11:

130 AM

50 AM

05 AM

30 AM

50 AM

05 AM

20 AM

35 AM

LS AM

TABLE 6

KARN-WEADOCK TRAWL DATA

Species No
Carp 1
Redhorse Sucker 1
Channel Catfish 1
Alewife 1
Carp i
Channel Catfish 3
Trout Perch 6
Alewives T
Channel Catfish 2
Redhorse Suckers 2
Trout Perch i
Alevives 2
Carp 5
Channel Catfish 25
Alewives 15
Spottail Shiners 129
Black Bullhead 1
Carp 1
Channel Catfish 2
Alewives 5
Spottail Shiners 14
Channel Catfish 5
Alewives 6
Spottail Shiners 5
Carp 1
Perch 1l
Trout Perch 9
Alewives L
Spottail Shiners L
Carp L
Alewives 23
Trout Perch 12
Spottail Shiners 11
Carp 1
Trout Perch 3

6/

Weight

8-20 Lb

9 Lb

wenrth

-
12"

8"

6"
8-10"

8"
L0-15"

-T"

al"

16-24"

16"




TABLE @ {Contd)
Sate & Haul
Starion No Time Species No Weight Length
5=31-73 (Contd)
L 1 12:15 PM  Alewives 5 6-8" ,
2 12:25 PM  Alewives 6 6-8"
Spottail Shiner 1 L
Trout Perch 1 5"
T-12-73
1 1 11:20 AM  Suckers 6 1-6"
Alewives 2k 5-7" b
Channel Catfish 1 6"
Trout Perch 2 3-4"
2 11:30 AM  Alewives 2k 5-T"
Channel Catfish - 1 5"
Perch 1 5"
3 11:50 AM  Alewives 9 5-T7"
Channel Catfish 1 6"
q
7-10-73 ‘
2 1 2:08 PM Channel Catfish 3 2 - 8", ‘
1 - ll‘"
Carp 2 1u"
Alevives Lo L
Largemouth Bass 1 "
Spottail Shiners 15 5"
2 2:26 PM Channel Catfish 3 7-8"
4 Carp « 3 12-18"
Alewives 24 45"
Spotiail Shiners 122 1-5"
Perch L 1"
3 2:58 PM  Channel Catfish b 8"
Carp 2 13"
| Alevives 27 b-s™
; Spottail Shiners 83 1-L" .
i
; 3 1 12:35 PM  Carp N 4 Lb 20"
: 3.5 Lb 19"
, 2.5 Lb 16"
; 1.5 Lb 12"
' Perch 1 ™
Alewives N ™
Spottail Shiners 9 5-6"
l 6"

i Northern Pike
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TABLE ‘Contd)
Date & Haul
Station No Time Species No
7-10-T3 (Contd)
3 2 12:50 PM  Carp L
Perch . 6
Yellow Bullhead 1l
Alewives bl
Spottail Shiners 9
3 1:52 PM Carp 9
Perch 2
Channel Catfish 1
Alewives 12
Spottail Shiners 29
Rock Bass 1
L 1 12:00 AM O
2 12:08 AM  Alewvives 3
Spottail Shiner 1
3 12:18 PM Alewives 3
Spottail Shiner 1
F 5 1 10:12 AM O
2 10:20 AM O
3
3 10:37 AM Alewife 1
6 1 11:03 AM ©
2 11:10 AM O
3 11:18 AM ©
L 11:30 AM O
8-22-73
2 1 10:45 AM  Carp 1
8
Channel Catfish 3
13
b5
Yellow Bullhead 2
Black Bullhead 3

hS

Weipght Length
11 Lo P
¥ Lb o
3 Lb 18"
2 Lb e
L0
91'
3 - 7"’
2 - L‘ll
L-: 1"
1-5.5 Lb 10-24"
h_sﬂ
7"
7"
B-h"
6 0z 10"
5"
T"
h"
5"
3 13"
h-éll
9-1."
5-7"
3~5"
5_-.-"
5=7"




ol & Haul
tation No Time

TALLL §_  _ _

Lperies

{Contd)

2 1 10:45 AM

2 1i:45 AM

3 12:15 PM
C=2.~77
“ 22:30 PM
z 2:00 pPx
3 1:25 PM

o~22-T3

Gicezurd Shad
White bass
Peoroh
Spottuil Shiners
Crappie

Kiver Chub

cary

Yea.oow bullhead
Percn

olriped oass
Soa

Jerch

Hr DRLDS
cnannel Cattish

Cocooep Catfish
RS
. 0W pul.hesa

crara Snad

“nanaie Lt Catfisgh
warp

HocK Bass

fercao

Tei.ow Bullihead
rerch

Giczard Shad
spottail Shiners

white Sucker
Perch
Spottail Shiners

Hw o\

—

-3 b

o

L)

o -

—

o R oo

NS

From Consumers Power Company, 1974.
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TABLE NUMBER 7

POPULATION DISTRIBUTION OF THE SIX CCUNTY AREA
AND ADJACENT CITIES SURROUNDING SAGINAW BAY ANT.
THE SAGINAW RIVER

CITY 1970 POPULATION
Bay City 19, 449
Carrollton 8,526
Essexville 4,990
Saginaw 91. 845
Zilwaukee 2,074
COUNTY 1970 POPULATION
Arenac 11,149

Bay 117, 339 ‘
Huron 34,083

Iosco 24,905

Saginaw 219, 743

Tuscola 48, 603




TABLE NUMBER 8

WATERBORNE COMMERCE OF THE UNITED STA'TES,

1964 - 1974. TOTAL TONNAGE THROUGH THE

SAGINAW RIVER

YEAR

1964
1965
1966
1967
1968
19465

1970

TOTAL
TONNAGE

5,874, 386
7,003, 6501
7,243, 268
6,562, 463
5,228, 842
5,098, T1C
4,616,434
4,847,133
4,386,273

4,095,978

4,180,075

(CONTINUED)
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Table 8B. Major Commodities Shipped Through the
Saginaw River in 1973.

1673 ;
COMMODITIES TOTAL i
(MAJOR) TONNAGE :
Corn 142, 960
Soybeans : /6. R33 ]
Coal and Lignite 77. 401
Limestone 2,366,575
Sand, Gravel, Crushed Rock 542, C4E
Nonmetzllic Minerals 69, 287
Benzene and Toluene 37,699
Basic Chemicals and Products 173,417
Gasoline ' 114.101
Distillate Fuel Oil 8. 744
Residual Fuel Oil 61, 145
1 Building Cement 90, 124
Pig Iron 114,583
Ircn and Steel Scrap 22,428
{

73




r

- ——.

200°0 900°0 500°0 8000 900°0 920°0 500°0 5000 oz
20070 - TO0TO>  700°0> 200°0>  Z00°0> 200°0> 200 0> 00°0 . pea T
$Y000°0>  §0000°0>>  S00u+ 0>  60000°0> 90000°0>  90000°0.>  SOOOL V. 1000°0 AIndIa
't 1 21 el 0°1 9°2 Sh°0 ST°0 asealn
- IO
52°0 0% 0 8€°0 1£°0 Se°0 €e’0 L0'0 01°0 uaBoayN
Tyeptafy
Te10L
9°¢ 79 69 6°L 1°9 111 0 0°G puewaQq
) uadLxy
[esrway)
0°11 b8l 0°81 8°gl 9°LT €61 2'9 0°9 sp1Io§
3I1EIOA
8 L 9 g v 3 i Ty SANIVA  dALIWVHVA
4T9VLJIIADOV
LHOIIM AHA 4O INIDHAJ (INY YHEINAN NOLLY.LS ONITdI. VS WNNNIXVIN

GLET PT ANAC

(SNOILVOO ™+ NOLLV.LS ONITAINVS HOJd g INV T SFUNDIA A9S)

—— - . > B A e En s .-~

WA AWNIDVS UNY AWT AVNIOVS SISKTYNY INANIAIS

6 HTHIAN ITdVL

74




‘11MNLINOD)

150 o £66 (6T T 6 S1L°G G820 01£°0 182°0
Lyl 01 oL L 8L2 LLZ LLZ LLZ
9%°8 10°8 06°L LL' L 88 L 68°L 88°L S6°L
Gl (1% 0e1 01l 36 86 86 £6
L L1 cF Lg e g e 0¢
1°0> 1°0> 10> 170> 170> 10> 1°0> 170>
A 4 163 9¢ 9¢ ‘18 LE 82
—-w" :mN :v.“ :m.H :vﬂ :wﬁ :nﬁ .—N.ﬂ
ST .61 ST ST ST .Sl ST ST
8 L 9 g v £ Z 1

tod oL

€ooe) s®
ssaupleq TeoL

Hd

siun D/d
J1010) juazeddy

aLr ALmpgang

/1w
13)JEN 21qedINe8

SS.L

Aouaaedsuea]y,
9S1Q Y9338

yydaq aydureg

YILINVHVd

(AAILIDAJS ISIMUIHLO SSA'INA [,/3W NI SNOLLVYINIONOD 11V

‘3 ANV I SFYNDIA NO SNOILV.LS ONITJAINVS) €61 ‘+1 ANNr ‘UIAI MVNIOVS ANV AVE MVNIOVS
"SNOLLVHLNIONOD TV.LAN JOVHL ANV SHALINVHVA ALITVAD HALVM TVHINID

0T YIIINNAN JTdVL

75

J—




10°0 20°0 %00 20°0 £0°0 10°0> 20°0 S0°0 [PYOIN

I1°0 SE°0 oL'0 £9°0 69°0 69°0 780 SL°0 uox]
100> 100> 100> 10°0> 10°0> 10°0> 10°0> 10°0> 1addop .
10°0> 10°0> 10°0> 10°0> 10°0> 100> 10°0> 100> wnpwoxyy
10°0> 10°0> 10°0> 106> o> 10°0> 10°0> 10°0> wniwpe)
100 °0> 100 0> 100 0.- 1000 (000> 100°0.> 100°0> 100°0> oruasay
21 01 91 02 2 €1 31 91 aodg 4ed - ¢
G510 012°0 059°0 059°0 62870 06870 AL 04870 fon
8 L 9 s v e T 1 YALANVHVd

SITHANLLNOS) 01 MAHINAN A'THV L




TABLE NUMBER 11

TEMPERATURE AND DISSOLVED OXYGEN MEASUREMENTS
FROM THE SAGINAW RIVER AND SAGINAW BAY. JUNE 14,1075
(SEE FIGURES 1 AND 2 FOR SAMPLING STATION LOCATIONS) .

DEPTH TEMP DO Du
FEET °C mg/1 % SAT,
6th Street Turn Basin
Station Number 1 Surf 21.7 7.6 85
1 21.2 7.6 84
2 21.2 7.5 83
3 21.0 7.7 36
4 20.0 7.5 82
5 21.0 7.5 a3
10 20.8 7.4 82
15 20.0 6.7 73
20 20.0 6.2 67

Bottom 25 19.8 6.0 65

77




TABLE NUMBER 11 (CONTINUED)

RN 72

Station Nunmber 2

Bottom

DEPTH TEMP DO DO
FEET °C mg/1 % SAT.
Surf . 22.0 7.9 90

1 22.0 7.9 90

2 22.0 7.7 88

3 21.7 7.7 88

4 21.5 6.9 78

5 21.0 6.8 76

10 20.0 6.3 68

15 20.0 6.1 66

20 19.5 5.7 61
25 19.5 5.6 60
26 19.5 5.6 60




TABLE NUMBER 11 (CONTINUED)

E—

SN S

DEPTH TCMP DO W)
FEET __ °C mg/1 % SAT.
12 Mile Point
Station Nuraber 3 Surf 29,5 6.5 71
1 20.5 6.5 7
2 20.5 6.5 1
3 20,7 6.6 2
4 2u. i 6.2 €7
5 20.1 6.4 77
10 20.6 6.3 38
15 20.6 6.0 65
20 19.8 5.8 63
I 25 19.6 5.6 66
4 Bottom 27 19.6 5.6 60
?
}
<
790




TABLE NUMBER 11

Airport Turn Basin

Station Number 4

Bottom

(CONTINUED)
DEPTH TEMP DO DO
FEET °C mg/1 % SAT.
Surf 21.0 7.1 79
1 20.8 7.1 79
) 20.7 6.8 76
3 20.5 6.8 76
4 20.5 6.7 72
5 20.5 6.7 72
10 20.0 6.2 67
15, 19.2 5.8 62
20 19.2 5.3 56
24 19.1 5.3 56




TABLE NUMBER 11 (CONTINUED)

DEPTH TEMP DO DO
FEET °C mg/1 % SAT.
Essexville Turn Basin
Station Number 5 Surf 20.8 6.4 71
1 20.5 6.3 68
2 20.5 6.2 68
3 20.2 6.2 67 t
4 20.2 6.2 67 {
5 20.1 6.2 67
10 20.0 5.8 63
15 19.7 5.8 62 i
20 19.5 5.2 56
25 19.0 5.2 55
Bottom 33 19.0 4.7 50




TABLE NUMBER 11 (CONTINUED)

DO
% SAT.

DEPTH
FEET
Mouth of Saginaw River
RN 34
Station Number 6 Surf

73
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TABLE NUMBER 11 (CONTINUED)

DEPTH TEMP DO DO
FEET °C mg/1 % SAT.
RN 28; BC-27
Station Number 7 Surf 19.6 9.5 102
1 19.0 9.5 101
f 2 19.0 9.5 101
: 3 18.8 9.5 101
| 4 18.8 9.4 100
: 5 18.5 9.4 100
| 10 18.0 8.8 93
| 15. 18.0 8.6 91
20 18.0 8.4 88
25 18.0 8.3 87
1 Bottom 29 18.0 8.2 86
E
t
l
%
i_
| .
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TABLE NUMBER 11 (CONTINUED)

RN 18; BC-17

station Number 8

Bottom

DEPTH TEMP DO DO
FEET °C mg/1 % SAT.
Surf 17.5 8.8 92
1 17.5 8.6 90
2 17.5 8.5 89
3 17.5 8.4 88
4 17.5 8.6 90
5 17.2 8.6 89
10 17.2 8.6 89
15 17.2 8.4 87
20 17.2 8.3 86
25 17.0 8.2 85
30

84
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TABLE 12. RESULTS OF BENTHIC SURVEY CONDUCTED JUNE 14,
1975. SAGINAW BAY AND SAGINAW RIVER (See Figures
1 and 2 for Sampling Station Location).

ORGANISM NUMBER. 'METER SQUARED

Station Number
1 2 3* 4 5 6 7 8

**MOLLUSCA
Pelecypoda (Clams
Sphaeriidae

SEhaerium 60

ANNELIDA
Oligohaeta (worms)
Tubificidae 397 377 218 6428 893 1111 2109

ARTHROPODA
Crustacea
Amphipoda (scuds)
Gammarus 40 20
Insecta
Diptera
Chironomidae (midges) 317 20 20 40 139 178

. No Organisms were found in 3 grabs of PONAR dredge.
i Several detrital fragments of various snail and clam shells were
commonly found at all stations.
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APPENDIX A

1974 SEDIMENT SAMPLE ANALYSIS AND BENTHOS DATA
FROM SAGINAW RIVER AND SAGINAW BAY
U. S. ENVIRONMENTAL PROTECTION AGENCY
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il aLPony
CHANNEL: Seglnew River
STATE: -
SAWLED: Juma &, 1970
SANMLE & . | {4(}
STATION o, AcATION arr.
P-9568 Essexvilie turning basin 7
Sa-10 £. side of criver S’
‘fren shore
P-9569 Essanviiie turning besin 30°
-9 100¢ frem the wast shers
e-9570 Vest side of chenns! nerth 208
S8 of Nidland Street bridge
8571 Alrpert turning besin %
0-7 detwsen Mi-28 £8C-27
H-5572 Sotwsen MI-66 & 8C-65 A
S5
v Cerreliton turning besin N
SRS 100° 3., of RN-76
a5 . Sinth Street turning 3¢
=3 et {n west side of river .
50° eest of RI-80.
F-9575 Sinth Street turning »
Sh-b bosin 100° frem east
shore

A-3

[ L] A

Chmon greb, JO% silt, 10X sond
1725%, color grey-brawn, 5%
clam shell, 15X wond ‘ibret
chipe

Clmon grad, ISX siit, SX cleov,
20K wood chlpa-fidbres & leoves,
color-grey

Clman grob, 60K olit, 15X send
1725, 25% weed chips & fibres,
clam shalls, coler-grey, treme
of ofl,

Clman gred, TO% send 1728,
10X s1it, 20% wood chips &
fibras, trace of oli, coler
gray, clon shalls

Petersen dredge, 70% clov.
15X sond 1725, 15% weoe chips
¢ fidbres, Celor-gqrey, troce
of o1). clom ond snell sraiils.

Clman qrad, 70% send 1728, 1R
elly, 20% wood chips & fibres.
Trece of 0l), clan & snal)d
shalls, coler-grey.

Clman grad, 75T send 1/725%, WK
slit, 1S% weodchips & fibrus,
leaves § twigs, trace of oii,
color-gray-brown, clam & smeil
shells

Chmon gred, 80X sand 1725,
I1SE woed chips, fibrea, loowes
& twigs, 5% siit, celer-grey-
brovn, trece of oll, clom ond
snall sheils,
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FIELO AEPORT
CHANNEL:  Seglnew Doy
STATL: Richigan
SANPLED:  Jume 3, 1974
SANPLE &
iTA‘ION &. &OCATIUN
J4-9559 Approx, 12.3 miles
$u-7 N.E. of the mouth
of the Saglnaw River
center of channel
74-9560 Approx. 10 miles N.E,
$8-6 of the mouth of the
Saginaw River., Center
of the channel
74-9561 Approx, 5.5 miles N.E.
$8-5 of the mouth of the
Seginaw River center of
channe}
74-5562 Approx, 7.6 miles N.E.
$8-l of the mouth of the
Ssginaw River, Center
of channal,
7+-9563 " Approx. 6.6 mlles N.E.
$8-) of the mouth of the
Saglnaw River, center of
the channel.
P-956ds Approx. 5.7 miles N,E,
$8-2 of tha mouth of the
$aglnaw River. Center
of the channel.
76-9565 Approx, 4.0 miles N.E,
$£8-9 of the mouth of the
: Saginaw River., Center
of the channel
24-9566 Apprax, 1.9 miles N.E.
$0-8 of the mouth of the
Saginaw River. Center
of the channel
+70=9567 Approx, 0.5 miles N.E.
$8-1 « Of the mouth of the

Seginew River,
.' the channel,

Centar

LY

DEPTH

32

3o

e

32

32¢

OBSERVAT10WS

Petersen dredge, 95% siit, 5% clay,

color grey

Elman grab, 10U% silc, color-grey,
bloodworms, 3iudgawoims.

Elonan grab, LOX silt, JO% seod
1725, 104 clay, color grey-brown,
8 loodworms .

Ehkmen grab, 100X sile, color-grey-
brown, trace of oll, bloodworms &
sludgeworms .

Elman grad, 95% silt, SX clay,
trace of oll, color-grey, oloou~
worms, 8lvdgeworms,

Elman grab, 100% sllt, color-grey,
trace of oli, siudgeworms.

Ekman gred, 100% wilt, color-grey,
trace of ol), blovdworms, sludge-
worms,

CElmen grad, 100X silt, color-grey,
troce of oll, sludgeworms.

Elman greb, 90% silc, 105 leaves
& twigs, color-grey, trace of
oll, sludgeworms, .
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APPENDIX B

' WATER QUALITY DATA FOR SAGINAW BAY
AND SAGINAW RIVER. STATE OF MICHIGAN
WATER RESOURCES COMMISSION, DOW CHEMICAL
COMPANY, CONSUMERS POWER COMPANY, AND
UNITED STATES ENVIRONMENTAL PROTECTION
AGENCY
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