
W o r l d w i d e  E n g i n e e r i n g ,  E n v i r o n m e n t a l ,  C o n s t r u c t i o n ,  a n d  I T  S e r v i c e s

ENVIRONMENTAL ASSESSMENT/
90 PERCENT PLAN FOR TOBICO MARSH

SAGINAW RIVER/BAY NRD SETTLEMENT
BAY CITY, MICHIGAN

Submitted To:
United States Fish and Wildlife Agency, Region 3

Prepared For:
Tobico Marsh Restoration Work Group

MARCH 2004
REF. NO. 18204 (12)

Prepared by:
Conestoga-Rovers
& Associates
390 Bay St., 3rd Floor
Sault Ste. Marie, Ontario
Canada  P6A 1X2

Office: (705) 254-2438
Fax: (705) 254-2430

web:  http:\\www.CRAworld.com



18204 (12) CONESTOGA-ROVERS & ASSOCIATES

TABLE OF CONTENTS

Page

1.0 INTRODUCTION................................................................................................................... 1
1.1 PURPOSE............................................................................................................. 1
1.2 NEEDS.................................................................................................................. 1
1.3 DECISION REQUIREMENTS........................................................................... 2
1.4 BACKGROUND.................................................................................................. 3

2.0 DATA EVALUATION........................................................................................................... 4
2.1 HISTORICAL SAGINAW BAY WATER LEVEL ANALYSIS...................... 4
2.2 HISTORICAL FLOOD EVENTS....................................................................... 5
2.3 FLOOD MAP ANALYSIS.................................................................................. 5
2.4 REMOTE MONITORING DATA ANALYSIS................................................ 6
2.5 RECENT TOPOGRAPHIC MAPPING............................................................ 7
2.6 RESIDENTIAL FLOODING EVALUATION ................................................. 7
2.7 COUNTY DRAIN ANALYSIS .......................................................................... 9
2.7.1 HADD DRAIN .................................................................................................... 9
2.7.2 PASSIVE DRAINS ............................................................................................ 10
2.7.3 ACTIVE DRAINS.............................................................................................. 10
2.8 EVALUATION OF THE FLAP-GATE........................................................... 10
2.9 HYDROLOGIC ANALYSIS ............................................................................ 11

3.0 EVALUATION OF ALTERNATIVES, INCLUDING THE PROPOSED ACTION..... 15
3.1 ALTERNATIVES NOT SELECTED FOR FURTHER ANALYSIS ............. 15
3.2 ALTERNATIVES SELECTED FOR FURTHER ANALYSIS ....................... 15
3.2.1 ALTERNATIVE 1 - NO ACTION................................................................... 15
3.2.2 ALTERNATIVE 2 - PERIODIC SEDIMENT CLEAN OUT ........................ 16
3.2.3 ALTERNATIVE 3 - ALTERATION OF FLAP-GATE

STRUCTURE ..................................................................................................... 16
3.2.4 ALTERNATIVE 4 - ALTERATION OF FLOW AT THE

NORTH END OF THE MARSH (PREFERRED ALTERNATIVE)............. 17
3.3 SUMMARY OF PREFERRED ALTERNATIVE ............................................ 19
3.4 SUMMARY OF ALTERNATIVES.................................................................. 20

4.0 AFFECTED ENVIRONMENT............................................................................................ 21
4.1 PHYSICAL CHARACTERISTICS .................................................................. 21
4.2 PHYSICAL WATER REGIME......................................................................... 22
4.3 BIOLOGICAL ENVIRONMENT.................................................................... 23
4.3.1 HABITAT/VEGETATION.............................................................................. 24
4.3.2 LISTED, PROPOSED, AND CANDIDATE SPECIES .................................. 25
4.4 LAND USE......................................................................................................... 25
4.5 NATIONAL AND LOCAL PROMINENCE................................................. 25
4.6 CULTURAL/PALEONTOLOGICAL RESOURCES ................................... 26
4.7 LOCAL SOCIOECONOMIC CONDITIONS................................................ 27
4.8 ENVIRONMENTAL JUSTICE........................................................................ 27



18204 (12) CONESTOGA-ROVERS & ASSOCIATES

TABLE OF CONTENTS

Page

5.0 ENVIRONMENTAL CONSEQUENCES .......................................................................... 28
5.1 ALTERNATIVE 1 - NO ACTION................................................................... 28
5.1.1 PHYSICAL IMPACTS...................................................................................... 28
5.1.2 HABITAT IMPACTS........................................................................................ 28
5.1.3 BIOLOGICAL IMPACTS................................................................................. 29
5.1.4 LAND USE IMPACTS...................................................................................... 29
5.1.5 CUMULATIVE IMPACTS............................................................................... 29
5.2 ALTERNATIVE 2 – PERIODIC SEDIMENT CLEANOUT......................... 29
5.2.1 PHYSICAL IMPACTS...................................................................................... 29
5.2.2 HABITAT IMPACTS........................................................................................ 30
5.2.3 BIOLOGICAL IMPACTS................................................................................. 30
5.2.4 LAND USE IMPACTS...................................................................................... 30
5.2.5 CUMULATIVE IMPACTS............................................................................... 30
5.3 ALTERNATIVE 3 – ALTERATION OF FLAP GATE

WITH ALTERNATIVE 2 ................................................................................. 31
5.3.1 PHYSICAL IMPACTS...................................................................................... 31
5.3.2 HABITAT IMPACTS........................................................................................ 31
5.3.3 BIOLOGICAL IMPACTS................................................................................. 31
5.3.4 LAND USE IMPACTS...................................................................................... 31
5.3.5 CUMULATIVE IMPACTS............................................................................... 32
5.4 ALTERNATIVE 4 – ALTERATION OF FLOW AT THE

NORTH END OF THE MARSH (PREFERRED ALTERNATIVE)............. 32
5.4.1 PHYSICAL IMPACTS...................................................................................... 32
5.4.2 HABITAT IMPACTS........................................................................................ 33
5.4.3 BIOLOGICAL IMPACTS................................................................................. 33
5.4.4 LAND USE IMPACTS...................................................................................... 33
5.4.5 CUMULATIVE IMPACTS............................................................................... 34
5.5 SUMMARY OF ENVIRONMENTAL CONSEQUENCES.......................... 35

6.0 LIST OF PREPARERS .......................................................................................................... 37

7.0 CONSULTATION AND COORDINATION WITH THE PUBLIC AND OTHERS ... 38

8.0 PUBLIC COMMENT ON DRAFT EA AND REPONSES............................................... 39

9.0 REFERENCES ....................................................................................................................... 40



18204 (12) CONESTOGA-ROVERS & ASSOCIATES

LIST OF FIGURES
(Following Text)

FIGURE 1.1 SITE PLAN

FIGURE 2.1 SAGINAW BAY WATER LEVELS - 1953 TO 2004

FIGURE 2.2 RECORDED PRECIPITATION AT ESSEXVILLE - 1948 TO 2002

FIGURE 2.3 2002-2003 REMOTE MONITORING SUMMARY

FIGURE 2.4 MOST SIGNIFICANT 2002 PRECIPITATION EVENT AND WATER
LEVELS

FIGURE 2.5 WIND ROSE PLOT

FIGURE 2.6 AERIAL PHOTOGRAPH - MAY 4, 2002

FIGURE 2.7 CROSS-SECTION AND ENLARGEMENT LOCATIONS

FIGURE 2.8 TOBICO MARSH AERIAL - SECTION 1

FIGURE 2.9 TOBICO MARSH AERIAL - SECTION 2

FIGURE 2.10 TOBICO MARSH AERIAL - SECTION 3

FIGURE 2.11 TOBICO MARSH AERIAL - SECTION 4

FIGURE 2.12 TOBICO MARSH AERIAL - SECTION 5

FIGURE 2.13 TOBICO MARSH AERIAL - SECTION 6

FIGURE 2.14 TOBICO MARSH AERIAL - CROSS-SECTION A-A'

FIGURE 2.15 TOBICO MARSH AERIAL - CROSS-SECTION B-B' AND C-C'

FIGURE 2.16 TOBICO MARSH AERIAL - CROSS-SECTION D-D' AND E-E'

FIGURE 2.17 EXISTING CONDITIONS - WESTERN CULVERT ALONG PARISH ROAD

FIGURE 2.18 EXISTING CONDITIONS - MIDDLE CULVERT ALONG PARISH ROAD

FIGURE 2.19 EXISTING CONDITIONS - EASTERN CULVERT ALONG PARISH ROAD

FIGURE 2.20 FLAP-GATE - EXISTING CONDITIONS



18204 (12) CONESTOGA-ROVERS & ASSOCIATES

LIST OF FIGURES
(Following Text)

FIGURE 2.21 PROPOSED FLAP-GATE MODIFICATIONS

FIGURE 2.22 WATERSHED BOUNDARY

FIGURE 2.23 SUBCATCHMENT AREAS

FIGURE 5.1 PROJECT LOCATIONS – SITE PLAN

LIST OF TABLES
(Following Text)

TABLE 3.1 COST ESTIMATE OF ALTERNATIVES

TABLE 3.2 DETAILED COST ESTIMATE

LIST OF APPENDICES

APPENDIX A JANUARY 30, 2002 SCOPING MEETING MINUTES

APPENDIX B 1917 LETTER

APPENDIX C CULVERT ANALYSIS CALCULATIONS

APPENDIX D HISTORIC REPAIR AND MAINTENANCE OF BAY COUNTY DRAINS

APPENDIX E HYDROLOGIC ANALYSIS INFORMATION

APPENDIX F FIGURES IDENTIFYING AREAS OF FLOODING
• 100-YEAR FLOOD LEVEL
• RECORDED HIGH WATER LEVEL IN SAGINAW BAY

APPENDIX G INTRA-SERVICE SECTION 7 BIOLOGICAL EVALUATION

APPENDIX H STATE HISTORIC PRESERVATION REVIEW



18204 (12) 1 CONESTOGA-ROVERS & ASSOCIATES

1.0 INTRODUCTION

1.1 PURPOSE

This document presents the Environmental Assessment/90 Percent Plan for the
hydrologic restoration of the Tobico Marsh.  The Purpose of the project described in this
Environmental Assessment/90 Percent Plan is to facilitate to the extent practicable,
natural fluctuations of water levels within Tobico Marsh, while providing adequate
flood protection to residences riparian to Tobico Marsh.  The Site Plan for the Tobico
Marsh is presented on Figure 1.1.

1.2 NEEDS

The Tobico Marsh restoration project is being undertaken in partial fulfillment of the
obligations of General Motors, the City of Bay City, and the City of Saginaw
(Defendants) for enhancement of resource use and public education and outreach
pursuant to the Saginaw River and Bay Natural Resource Damage (NRD) Consent
Judgment (Consolidated Cases 98-CV-10368 BC).  The Trustees are working with the
Defendants to ensure the project is completed in accordance with the Consent Judgment.
The Trustees include the Secretary of the Interior as represented by the U.S. Fish and
Wildlife Service, the Saginaw Chippewa Tribe, the Director of the Michigan Department
of Environmental Quality (MDEQ), and the Attorney General of the State.  The primary
need of the project is to meet the requirement of the Consent Judgment.  Paragraph 7.8
states:

"Resource Restoration - Fisheries Habitat Improvement.  To enhance fishery
resources of Saginaw Bay and Tobico Marsh (part of the Bay City State
Recreation Area), Defendants shall submit within thirty (30) days after the third
(3rd) anniversary of the entry of this Consent Judgment to the Trustees for
approval of an initial plan to restore and thereafter restore, in accordance with
the approved final plan, fisheries habitat in the Tobico Marsh and to increase the
recreational fishing opportunities provided by the Tobico Marsh.  Defendants
shall not be obligated to expend more than Five Hundred Thousand Dollars
($500,000) under this Paragraph 7.8 and the approval plan hereunder."

The Tobico Marsh Restoration Work Group (Group) was established in July 2001 to
formulate the scope of work and conduct restoration activities for the Tobico Marsh
restoration.  Section 7 presents the members of the Group.  The Group agreed that the
Environmental Assessment/90 Percent Plan for Tobico Marsh would consist of a
summary of available information, status report/plan on data collection, analysis of
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data, a description of next steps including an evaluation of selected restoration
alternatives, and an environmental assessment.

Further needs addressed within this report include:

•  a need to provide improved fish passage;

•  a need for an automated method to close the flap gate during periods of high lake
water;

•  a need to improve flushing of the marsh to assist in keeping to outlet to the lake
open;

•  a need to ensure that flooding potential of riparian low lying residences is not
increased and possibly reduced;

•  a need to improve habitat management strategies; and

•  a need to assist in restoring the hydrology of the altered system.

1.3 DECISION REQUIREMENTS

The Trustees would make the final decision on which action to implement.  As a federal
agency and one of the Trustees, the U.S. Fish and Wildlife Service (Service) needs to
select an alternative that satisfies the following requirements:

•  best meets the goals of the natural resource damage and restoration process;

•  complies with the requirements of the Consent Judgment;

•  fulfills the intent of the settling parties;

•  benefits natural resource while minimizing any harm that might occur in the
process;

•  is supported by the local community;

•  complies with all applicable laws and ongoing site-specific remedial action plan
requirements;

•  is feasible; and

•  is cost-effective.

Then the Service must determine whether the proposed action would result in a
substantial impact upon the human environment, necessitating an Environmental
Impact Statement, or if a Finding of No Significant Impact (FONSI) is appropriate.
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1.4 BACKGROUND

The Tobico Marsh is located along the western shoreline of Saginaw Bay approximately
5 miles north of Bay City, Michigan and encompasses approximately 900 acres of open
water and vegetated wetland (Figure 1.1).  The Tobico Marsh is separated from Saginaw
Bay by a narrow sand spit which with only a narrow outlet at the southern end of the
marsh.  The size of the outlet changes due to fluctuations in the bay and marsh water
levels.  Flow in the outlet channel is greatest during periods of heavy rainfall or during
spring snowmelt.  At other times, flow is intermittent to virtually nonexistent.  At the
time of this writing, Lake Huron water levels were near historic recorded lows and flow
from the outlet is often as a seep through the sand of the beach to Saginaw Bay.  The
outlet was excavated in 1986 to facilitate drainage from Tobico Marsh during periods of
heavy rainfall.  The channel has since filled in due to ongoing sediment deposition from
longshore currents as discussed in Section 5.0.  Surrounding land use is principally
agricultural, with the communities of Brisette Beach, Kilarney Beach, Little Kilarney
Beach, and Tobico Beach located on the sand spit to the east of the marsh.  Water levels
and water flow within the marsh are dominated by surface water runoff from
surrounding agricultural lands and water control structures within the marsh drainage
area, including county drains.

The Tobico Marsh Restoration Group was established in July 2001 to formulate the scope
of work and conduct restoration activities for the Tobico Marsh restoration.  Members of
the Group are presented in Section 7.0.  During its first meeting on July 11, 2001, the
Group concluded that the language in the Consent Judgment does not constrain the
restoration to spawning habitat for Northern Pike.  The Group also agreed that the
settlement amount of $500,000 should be used to "facilitate to the extent practicable,
natural fluctuations of water levels within Tobico Marsh, while providing adequate
flood protection to residences riparian to Tobico Marsh".  The Group also agreed that it
is important to consider other ecological restoration projects and projects that would
enhance public use, as appropriate.

On January 30, 2002 the Tobico Marsh Public Scoping Meeting was held at the Bay City
State Recreation Area Visitor's Center Auditorium.  The purpose of the meeting was to
solicit public input regarding potential actions for the restoration of the Tobico Marsh.
Some common issues discussed at the meeting include flooding potential, marsh habitat,
and potential impacts from the Hartley & Hartley landfill.  Appendix A presents the
minutes of the meeting.

The Initial Plan for Tobico Marsh restoration was submitted on July 1, 2002 and the
50 Percent Plan was submitted in January 2003.  Both Plans were subsequently approved
by the Trustees.
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2.0 DATA EVALUATION

In order to evaluate restoration alternatives, a thorough understanding of the hydrology
of the marsh is essential.  Initially, relevant available data were collected and evaluated.
This was complemented by collecting data on water level, precipitation, and wind speed
and direction at the marsh continuously.  All of the data were evaluated to determine if
adequate analysis could be conducted to develop suitable restoration alternatives.  A
summary of this analysis is presented in the following sections.

2.1 HISTORICAL SAGINAW BAY WATER LEVEL ANALYSIS

The ordinary high water mark for Saginaw Bay is 581.5 feet above mean sea level
(ft AMSL IGLD).  In January 2004, the average water level in Saginaw Bay was
577.12 ft AMSL IGLD with a maximum level of 577.91 ft AMSL IGLD.

Daily water levels for Lake Huron in Saginaw Bay have been recorded at the National
Ocean Service (NOS) station in Essexville, Michigan (January 1953 through to
February 2004).

The monthly average of the mean daily water levels for each month from January 1953
through to February 2004 are presented on Figure 2.1.  Maximum and minimum daily
levels for each month were only available from August 1977 through to February 2004 as
presented on Figure 2.1.

Saginaw Bay water levels and in turn Lake Huron water levels are at the lowest levels
that they have been since the early 1960s.  The ground elevation of the outlet from the
Tobico Marsh (through Tobico Lagoon) is approximately 580 ft AMSL IGLD.  The
current elevation of the water in the Saginaw Bay is below 578 ft AMSL IGLD.  Due to
these low levels, there is little hydraulic connection between the bay and the marsh.  The
water levels in Saginaw Bay are impacted by long-term trends affecting the entire Great
Lakes system, however, substantial temporary fluctuations in levels can occur during
high winds from the easterly or westerly directions.  The water levels in Tobico Marsh
are governed by short-term trends and more localized events.

The highest daily water level recorded for Lake Huron at the Essexville Station was
583.37 ft AMSL IGLD in May 1986.  Prior to May 18, 1986, the lake levels were
approximately 581.83 ft AMSL IGLD.  A storm event occurred on this day (2.3 inches),
resulting in a rise in the lake level to 583.37 ft AMSL IGLD on the following day (May 19,
1986).  It is believed that wind must have played a role in this substantial rise in water
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elevation, but wind data is not available.  The water level in the lake returned back to
581.87 ft AMSL IGLD within 2 days.

During the early 1970s, water levels in Lake Huron were relatively high (approximately
580 ft AMSL IGLD) and during a storm with winds from the southeast, water from
Saginaw Bay was pushed by the wind into the marsh up through the outlet and caused
flooding of residents.

2.2 HISTORICAL FLOOD EVENTS

A letter dated November 23, 1917 from Mr. Peter Tierney of Tierney Brothers, Real
Estate, Insurance and Loans describing a flood at Tobico Marsh is presented in
Appendix B.  It states that the Detroit & Mackinaw Railroad was washed out over the
entire length of Tobico Marsh due to heavy rains and a wind from the northwest.  This
letter addresses the vulnerability of the marsh to a substantial flood (with winds from
the west) event prior to any management activities, and further strengthens the need to
monitor and manage the marsh appropriately to attempt to ensure that to the extent
practicable an event like this does not occur in the future.

The most substantial recorded storm event was approximately 7.7 inches of rain over
24 hours on September 11, 1986 which greatly exceeds the 100-year, 24-hour storm event
for Bay County (4.9 inches), and caused substantial flooding.  The water level in
Saginaw Bay was 581.93 ft AMSL IGLD on this day.  Following this rain event, the water
level rose to 582.15 ft AMSL IGLD and gradually decreased to water levels measured
prior to the event.

2.3 FLOOD MAP ANALYSIS

A Flood Insurance Rate Map for Bay County, Michigan from the National Flood
Insurance Program dated June 18, 1996 indicates that the area between Saginaw Bay and
Tobico Marsh is Zone AE - Base flood elevations determined.  The base flood elevation
refers to the 100-year flood elevation, which has a 1 percent chance of being equaled or
exceeded in any given year.  There is a strip of land in between the Saginaw Bay and
Tobico Marsh that is Zone X – Areas determined to be above 500-year floodplain.

The map indicates that the Base flood elevation in Saginaw Bay and Tobico Marsh is
586 ft AMSL using the National Geodetic Vertical datum (approximately 0.5 foot greater
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than IGLD).  The land area east of the marsh and west of the bay would be flooded at
this elevation except for a thin strip of land (see Appendix F).

2.4 REMOTE MONITORING DATA ANALYSIS

Remote monitoring equipment was installed and used to record precipitation, water
levels, wind direction and wind velocity every 15-minutes at two remote sites and two
local sites at the south end of Tobico Marsh at the locations presented on Figure 1.1.  The
main equipment is located in the vicinity of the flap-gate where precipitation, water
levels, wind direction and wind velocity in the Tobico Lagoon (Local South -
downgradient of the flap-gate) and Tobico Marsh (Local North - upgradient of the
flap-gate) are monitored.  Additional water levels were monitored in Tobico Marsh on
the north (Remote North) and south (Remote South) sides of the former weir and were
transmitted through wireless technology to the main equipment.  The average water
level in the marsh during the monitoring period (April 9, 2002 to September 16, 2003)
was 580.7 ft AMSL IGLD.  There was minimal fluctuation in marsh levels during the
monitoring period, with a maximum level of 581.2 ft AMSL IGLD, and a minimum level
of 579.9 ft AMSL IGLD.  The data is summarized on Figure 2.3.

The data were evaluated to identify the impact of precipitation on water levels.  In
particular, the largest recorded precipitation event (approximately 1.1 inches over
24 hours) during this monitoring period resulted in a slight increase (approximately
0.3 foot) at the remote north location and a sharper increase at the remote south location
(Figure 2.4).  Water levels at both stations increased for 1 to 2 days following the event
(due to direct precipitation, surface water runoff and shallow groundwater collection
and removal from agricultural lands, which comprise a majority of the watershed) at
which point they returned to pre-storm levels.

Other storm events of interest in Bay County include the September 1986 storm
(7.7 inches), the 100-year 24-hour storm (4.9 inches), 10-year 24-hour storm (3.4 inches),
and the 1-year 24-hour storm (2.4 inches).

The data were also evaluated to identify if there was any correlation between wind
direction and speed to precipitation events as presented on Figure 2.5.  No apparent
correlation between these variables was observed over the monitoring period.  It should
be noted that prevailing winds are from the southwest.  Approximately 11 percent of the
time the wind is coming from the northwest and approximately 6 percent of the time the
wind is coming from the southeast.
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The wind velocity varies seasonally with higher readings in April, May, June, and July.
The larger precipitation events were also recorded during the summer months.

The monitoring equipment continues to collect data.

2.5 RECENT TOPOGRAPHIC MAPPING

An aerial survey and topographic mapping was completed for the Marsh and adjacent
properties.  Aerial photography was completed on May 4, 2002.  Figure 2.6 presents the
aerial photograph.

Following the aerial photography, surveying was completed in order to generate an
accurate topographic map of the marsh and its vicinity.  The surveying included inverts
of culverts, and other key features.  Figures 2.7 to 2.16 present the topographic mapping.

Soundings (distance to bottom) were also completed throughout Tobico Lagoon and the
large open water portion of the marsh.  The maximum depth of Tobico Lagoon is
approximately 10 feet.  The water depth in the large open water portion of the marsh is
fairly uniform at 2.2 feet.  Cross-sectional drawings across the marsh identifying the
bottom of the marsh (bathemetry) are presented on Figures 2.14 to 2.16.

This mapping component is important since it accurately identifies all features (houses,
roads, culverts, ground surfaces) with respect to each other.  Therefore, actual flood
elevations can be determined as well as a hydraulic grade line (flow path) through the
marsh which allow for adequate technical analysis of marsh hydraulics.

2.6 RESIDENTIAL FLOODING EVALUATION

The current open water in the marsh, the historic high water level measured at
Essexville for Saginaw Bay, and the 100-year flood level (obtained from FEMA) are
presented in Appendix F.

Houses susceptible to flooding adjacent to Tobico Marsh were identified by comparing
the ground surface elevations to historical high water elevations in Saginaw Bay and the
100-year flood elevation identified by FEMA.

A total of approximately 250 such residences (both seasonal and permanent) were
identified on the lands surrounding Tobico Marsh.  A majority of the residences are
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situated to the East of the marsh, between the marsh and Saginaw Bay along Little
Kilarney Beach, Kilarney Beach, and Brissette Beach.  The following presents a summary
of the elevations of the residences and other substantial elevations:

Elevation
Percent of Houses

In Elevation Range Other Information Implication
(ft AMSL IGLD)

582 - 584 17 May 1986 Saginaw Bay
583.37 ft AMSL IGLD

Approximately 17 percent of
houses would likely be
affected by the May 1986 high
water.

584 - 586 52 100-year flood
585.5 ft AMSL IGLD

Almost 69 percent (17 percent
plus 52 percent) of houses
would likely be affected by
high water during 100-year
flood.

>586 31 All houses would be affected
by high water during events
exceeding 100-year flood.

Data collected from the Tobico Marsh water level monitoring system, NOS Saginaw Bay
elevations (Essexville Station), and Flood Emergency Management Agency (FEMA)
flood elevations were all used in the evaluation as follows:

•  Tobico Marsh Elevations (April to June 2003):

− Minimum of 579.9 feet AMSL IGLD,

− Mean of 580.7 feet AMSL IGLD, and

− Maximum of 581.2 feet AMSL IGLD;

•  Saginaw Bay Elevations:

− Minimum of 575.22 feet AMSL IGLD, October 2001 (August 1977 to
February 2004),

− Mean of 579.18 feet AMSL IGLD (January 1953 to February 2004), and

− Maximum of 583.37 feet AMSL IGLD, May 1986 (August 1977 to February 2004);
and

•  FEMA 100-year Flood Level - 585.5 feet AMSL IGLD (June 1996).

In order to further evaluate existing Tobico Marsh conditions, including all critical
elevations identified above, cross-section drawings through the marsh were completed
based on recent survey information (May and October 2002) presented on Figures 2.7
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to 2.16.  The evaluation also utilized the recent topographic mapping and bathemetry of
the marsh as well as the real time weather and water elevation data collected from
within the marsh.

The following conclusions can be drawn based on the elevation data:

1. Approximately 69 percent of the residences are below the 100-year Flood Level
(Appendix F) and these residences would not be protected from high water from
Saginaw Bay by any control structure implemented in the marsh;

2. Fewer than 17 percent of the residences are on properties below the maximum
observed water level in Saginaw Bay (583.37 ft AMSL IGLD) (Appendix F) and
would likely be affected by an increase of less than 3 feet in current marsh water
levels (i.e., elevation of 580.32 + 3 = 583.32 ft AMSL IGLD);

3. The lowest elevation of any resident between Saginaw Bay and Tobico Marsh is
582.41 ft AMSL IGLD; and

4. Therefore, any control structure or modifications (flap-gate) should be designed
to maintain water elevations in the marsh below 582 feet AMSL IGLD, to the
extent possible, therefore, minimizing the risk of adverse impacts from high
water to any of the existing residents.

2.7 COUNTY DRAIN ANALYSIS

An area of approximately 4,280 acres currently drains (does not include Hadd Drain)
into Tobico Marsh as described in the hydrologic analysis completed in Section 2.9.

2.7.1 HADD DRAIN

The Hadd Drain is located immediately north of the marsh and the discharge is
currently pumped (capacity 9,800 gpm) directly to Saginaw Bay (see Figures 2.22
and 2.23).  Using the 10-year, 24-hour design storm event, the peak flow expected to
reach the Hadd Drain pumping station is approximately 100 cubic feet per second (cfs)
[44,900 gallons per minute (gpm)] as presented in Appendix C.  Currently, the peak flow
that would pass through the three 18-inch corrugated steel, non-baffled, projecting
circular culvert pipes at Parish Road would be expected to be approximately 50 cfs
(26,940 gpm).
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During field observations it was noted that all three of the culverts were in need of
maintenance.  Photographs presenting the existing conditions of each of the culvert
pipes are presented on Figures 2.17 to 2.19.

2.7.2 PASSIVE DRAINS

A history of the repair and maintenance of the four passive county drains located to the
west of Tobico Marsh was obtained from the Bay County Drain Commission and is
presented in Appendix D.  The locations and catchment areas for these drains are
presented on Figures 2.22 and 2.23.

The Lesperence Drain was most recently cleaned out in 1982 and was sprayed in 1991
and 1997 with Garlon 3A (Dow Chemical) and Rodeo (Monsanto), respectively to
control vegetation.  The Dubay Drain was most recently cleaned out in 1996 and was
sprayed in 1997.  Wetters Drain was most recently cleaned out in 1985.  Tobico Drain
was most recently cleaned out in 1987, and sprayed in 1991.  Based on historical records,
Bay County drains are cleaned out every 10 to 20 years depending on the conditions of
the drains.

Recent field observations indicate that minimal cleanout is needed in these drains at this
time.

2.7.3 ACTIVE DRAINS

In addition to the Hadd Drain, the Van Alstine Drain is also a pumped drain.  As
needed, the drain is pumped into the Tobico Marsh using two pumps each capable of
9,000 gpm.

The Van Alstine Drain Subcatchment Area is 494 acres and is located to the south of
Tobico Marsh and collects surficial runoff from residential, agricultural and forested
areas which is then pumped (18,000 gpm capacity) into the Tobico Marsh (see
Figures 2.22 and 2.23).

2.8 EVALUATION OF THE FLAP-GATE

The existing flap-gate at the Tobico Marsh as presented on Figure 2.20 is manually
operated by turning a hand crank.  The flap-gate is normally kept open in order to allow
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fish to freely move between the marsh and Saginaw Bay.  However, under high water
conditions in Saginaw Bay, especially with south-easterly winds, flow direction at the
outlet can reverse whereby water from the Bay enters the marsh.  When these
reverse-flow conditions are combined with high influxes of water from precipitation or
snow melt, the risk of flooding of properties situated around the marsh increases.  In
order to ensure that these conditions do not contribute to an increased risk in flooding,
the flap-gate must be manually closed when such an event is anticipated, or when water
levels are observed to be rising.  Flap-gate maintenance has become an issue, due to
tampering and a lack of manpower to properly maintain the flap-gate in the appropriate
position.  Bangor Township is responsible to operate and maintain the flap-gate.

2.9 HYDROLOGIC ANALYSIS

The National Resource Conservation Service (NRCS) Electronic Field Office Technical
Guide (eFOTG) along with the Bay County Soil Survey (USDA, 1980), indicate that the
sandy ridge along the eastern perimeter of Tobico Marsh consists of Pipestone-Tobico
Fine Sands.  This material comprises approximately 1.2 percent of all soil in the State of
Michigan and in this area is typically saturated.  Permeability of the soil is rapid in the
range of approximately 6 to 20 inches per hour (at a depth of 8 inches) and is
approximately 20 inches per hour (deeper than 8 inches), the available water capacity of
the soil is very low, and the surface water runoff is very slow under normal conditions
(SCS hydrologic group A if dry, D if wet).  The water table is at or near the surface and
the area is subject to frequent ponding.  A copy of the relevant soil information is
presented in Appendix E.

The eFOTG also indicated that the soils underlying Tobico Marsh are of the Belleville
Loamy Sand group (ponded at the marsh and not ponded in areas surrounding the
marsh), which comprise 6.3 percent of all soils in the State of Michigan.  This material is
typically saturated.  This soil is formed of sandy deposits over loamy material.  The
permeability is rapid in the upper portion of the material (6 to 20 inches per hour up to
3 feet bgs) and moderately slow in the lower part (0.2 to 0.57 inches per hour greater
than 3 feet bgs).  The surface water runoff is very slow or ponded, therefore, most
precipitation would infiltrate into the top 3 feet and then drain through tiling (SCS
hydrologic group B at surface, D at depth) to County drains where it is routed back to
the marsh.

An area of approximately 4,280 acres forms the Tobico Marsh watershed (Figure 2.22).
This includes drainage through five county drains located west and south of the marsh,
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and drainage through the Tobico Marsh State Game Area and the marsh itself.  Water
enters the marsh as precipitation, groundwater flow, and surface water runoff.

For the purposes of this evaluation, it was determined that the groundwater flow
entering the marsh was negligible and approximately equal to the groundwater exiting
the marsh and was not included in further evaluations.  This is a reasonable assumption
since during periods of no rain, the water level in the marsh is stable, indicating the
marsh is not filling or draining.

Based on average water levels measured in the marsh and recently completed sounding
information, the current amount of water stored in the marsh is approximately
31 million cubic feet (710 acre-feet), over an approximate area of 322 acres of open water,
at an average depth of 2.2 feet in the center part of the Marsh.  The total storage capacity
of the marsh up to an elevation of 582 feet AMSL IGLD (before any flooding would
occur) is approximately 63 million cubic feet (1,450 acre-feet) or an average depth of
3.5 feet in the center part of the marsh.

Appendix E presents the 24-hour design storms that were obtained from the NRCS
eFOTG for Bay County, Michigan.  The Soil Conservation Services (SCS) Method
(revised 1973) for estimating volume and rate of runoff in small watersheds was used for
hydrologic evaluation purposes.  The Tobico Marsh Watershed was divided into seven
sub-catchment area (A through G) as follows:

A) Dubay Drain Subcatchment Area (567 acres):  which is located at the most
northern section of Tobico Marsh and collects surficial runoff as well as
groundwater drained from agricultural land in the vicinity of Parish Road;

B) Wetters Drain Subcatchment Area (371 acres):  which is located south of Dubay
Drain and west of Tobico Marsh and collects surficial runoff as well as
groundwater drained from agricultural land in the vicinity of Wetters Road;

C) Tobico Drain Subcatchment Area (401 acres):  which is located south of Wetters
Drain and west of Tobico Marsh and collects surficial runoff as well as
groundwater drained from agricultural land in the vicinity of River Road;

D) Lesperance Drain Subcatchment Area (686 acres):  which is located south of the
Tobico Drain and west of the Tobico Marsh State Game Area and collects
surficial runoff as well as groundwater drained from agricultural land in the
vicinity of Schmidt Road and Jose Road;

E) Van Alstine Drain Subcatchment Area (494 acres):  which is located to the south
of Tobico Marsh and collects surficial runoff from residential, agricultural and
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forested areas which is then pumped (18,000 gpm capacity) into the Tobico
Marsh;

F) Tobico Marsh State Game Subcatchment Area (864 acres):  which is located to the
southwest of the Tobico Marsh and collects surficial runoff from forested and
marshy areas; and

G) Tobico Marsh (898 acres):  which receives direct precipitation and is comprised of
322 acres of open water and 576 acres of marshy vegetated lands.

The Tobico Marsh Watershed Boundary, County Drains, and Subcatchment areas are
presented on Figures 2.22 and 2.23.

Using soil groups, land use, and hydrologic soil cover complexes in the Tobico marsh
watershed runoff curve numbers (CN) were developed.  Runoff Curves are graphs
generated for each soil type and given a number (i.e., CN 78).  The runoff curves along
with precipitation would give an estimation of flow.  After flow is determined, a
watershed lag is determined.  Pre-developed graphs are utilized along with CN and
furthest distance from subcatchment outlet to edge of subcatchment.  The result is a time
for peak flow to reach the subcatchment outlet.  This data is determined for each
subcatchment.  All the data is analyzed to determine the peak flows for all
subcatchments combined.  All of the design parameters and calculation spreadsheets are
presented in Appendix E.  Peak flow values calculated were verified using the
TR55 model from the NRCS with both ponding and non-ponding taken into
consideration.

Based on a 10-year, 24-hour design storm (3.4 inches of rain), the peak flow expected
through the flap-gate at the outlet of Tobico Marsh would be approximately 870 cfs
(390,500 gpm) assuming that flow losses through the flap-gate are negligible and no
storage (i.e., rise in water level) occurs in the marsh.

The current flap-gate structure consists of a flap-gate and an 8-foot diameter culvert
pipe.  Assuming unrestricted flow through the culvert, full pipe flow, and no losses, the
structure is sufficient to handle flows of up to approximately 450 cfs (202,050 gpm).  A
design flow of 450 cfs would be insufficient for the peak flow of the 10-year, 24-hour
design storm (870 cfs) as identified above.  In an actual storm event the marsh would
store a portion of the water which would effectively reduce the actual peak flow at the
flap-gate.

If, during the 10-year, 24-hour storm, the precipitation entering the marsh from the
entire watershed was stored (i.e., no flow through the flap-gate) water levels would rise
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in the marsh by approximately 1.9 feet to 582.6 ft AMSL IGLD (current marsh water
level is approximately 580.7 ft AMSL IGLD).

The invert elevation of the 8-foot diameter culvert pipe located at the flap-gate is
578.35 ft AMSL IGLD.  Therefore, the existing culvert pipe would only be half full with
the 1.9-foot rise in water level and would discharge approximately 150 cfs (67,350 gpm)
of flow from the marsh at that level.  If the invert of the culvert pipe was lowered or the
culvert was redesigned (i.e., rectangular instead of round) a greater flow rate could be
achieved.

Complete reconstruction of the culvert to change elevation and/or width was not
considered for further analysis because this approach would cost more than the funds
available.

Please note that under current bay water levels (578.04 ft AMSL in June 2003), the marsh
is continuously flowing/draining excess water to the bay, therefore, no flooding of
residents would be expected to occur at current marsh levels and a 10-year 24-hour
storm (i.e., marsh level would rise less than 1.9 feet).

In the event that bay levels were higher than the marsh (i.e., maximum recorded
elevation of 583.37 ft AMSL IGLD in May 1986) and the marsh was not draining to the
bay, minimal flooding may be caused by the bay to a small number of residences.
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3.0 EVALUATION OF ALTERNATIVES, INCLUDING THE PROPOSED ACTION

The following is a description of potential alternatives for the restoration of the Tobico
Marsh.

3.1 ALTERNATIVES NOT SELECTED FOR FURTHER ANALYSIS

An alternative not selected for further analysis was to construct a permanent channel to
the bay from the Tobico lagoon.  This would be the most costly of the options and would
intrude on the character of the Saginaw Bay shoreline.  The channel, although it could be
as little as 10 feet in width, may pose a liability, especially for snowmobiles.  Swimmers
using the adjacent state recreation area beach, especially small children, could represent
another liability concern.  The structure may be unsightly and may not blend well with
the character of the bay shoreline.  Permitting by state and federal agencies may be a
problem for this option.  Also, a permanent channel located where long shore currents
are working to form a sand split would be difficult to maintain because it opposes
natural processes.

Complete reconstruction of the flap gate to change elevation and/or width was not
considered for further analysis because this approach would cost more than the funds
available.

3.2 ALTERNATIVES SELECTED FOR FURTHER ANALYSIS

3.2.1 ALTERNATIVE 1 - NO ACTION

No water control or habitat alterations would be implemented.  Current water control
management and habitat management strategies would remain unchanged.  The
activities would include the continued manual operation of the flap-gate at Euclid Road.
Contamination from the Hartley & Hartley landfill may continue to affect the marsh
until a final remedy for the landfill is implemented.

Implementation of this alternative would not affect the current risk of flooding or assist
in restoring the marsh's hydrology.
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3.2.2 ALTERNATIVE 2 - PERIODIC SEDIMENT CLEAN OUT

Minimal water control alterations would be implemented.  The activities would include
periodic cleaning of the culverts and removal of sediment, and the placement of riprap
at both ends of the culverts under Parish Road (which may be completed by the Country
Road Commission).  The increase in flow through the marsh occurring as a result of this
may impede or divert groundwater from the Hartley & Hartley landfill away from the
marsh.  In addition, the remote monitoring equipment would be maintained with access
obtained at the State Recreation Area.  These activities are estimated to have a capital
cost of approximately $6,800 and an additional $2,000 per year for operation
maintenance.  The present worth cost of this alternative is $60,800.

Implementation of this alternative would restore the culverts to ensure sustained
integrity and would allow increased flow through the Marsh from current conditions
and should reduce flood potential.

3.2.3 ALTERNATIVE 3 - ALTERATION OF FLAP-GATE
STRUCTURE                                                                      

Flow control structures such as the flap-gate are managed so as to allow fish passage
into and out of Tobico Marsh while managing water to minimize the risk of flooding to
nearby residents.  This alternative includes the components of Alternative 2 as well as
proposing modifications to the flap-gate.

The existing flap-gate is manually operated.  Flap-gate maintenance has become an
issue, due to outside tampering and a lack of manpower to ensure that the flap-gate is in
the appropriate position.

To alleviate this problem, a flap-gate enhancement design is proposed that would allow
the existing flap-gate to be modified to automatically adjust to water levels during
normal and flood conditions.  The proposed modifications to the flap-gate would
include adding counter balance weights on the backside (culvert side) of the gate as well
as adding empty sealed drums mounted on a beam on the front side of the gate.  The
counter balance weights would be adjusted to keep the gate open at least 1-foot
horizontally under normal flow conditions to allow fish in and out of the marsh.  If the
water level should rise on the Bay side of the flap-gate to a level that is above the water
level in the marsh, the water would push the empty buoyant drums up which closes the
gate.  When the water level recedes, the gate would once again open.  The counter
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balance weights may need periodic adjustment and the culvert may need cleaning from
debris build-up but otherwise it is maintenance free.

A preliminary design has been completed as presented on Figure 2.21.  This alternative
would include alterations to the existing flap-gate.  This would provide a more natural
habitat for the marsh and for the fishery in the Tobico Marsh and still protect the
residential areas from flooding.

The proposed upgrades to the existing culverts and the existing flap-gate are expected to
have a capital cost of approximately $21,000 and an additional $2,700 per year for
operation maintenance.  The present worth cost of this alternative is $98,900.

Implementation of this alternative would restore the Parish Road culverts, increase flow
through the Marsh, and provide access for fish movement between Saginaw Bay and the
Marsh, while minimizing flood potential to residents.

3.2.4 ALTERNATIVE 4 - ALTERATION OF FLOW AT THE
NORTH END OF THE MARSH (PREFERRED ALTERNATIVE)

This alternative includes the components of Alternatives 2 and 3 as well as re-routing
the Hadd Drain into the marsh.  Hadd Drain runs parallel to and north of Boutell Road
and can be rerouted into the marsh by constructing culverts under Boutell Road.
Additional culverts under Parish Road at the North (most upstream) section of the
marsh would be required to transmit the greater flow into and through the marsh.  This
increased flow would contribute to the restoration of natural water flow conditions in
Tobico Marsh and may result in enhanced opportunity for fish passage between the
marsh and Saginaw Bay.  The increase in flow would also slightly increase the potential
for flooding of residents adjacent to the marsh.  This would be accomplished by
installing two new culverts, each with a peak flow capacity of 16 cfs, under each road.

The installation of culverts under both roads will ensure mounding of water does not
occur in the north end of the marsh.  Culvert installations will allow flow from the Hadd
Drain to enter the marsh under Boutell Road and Parish Road.  The flow rerouted from
the Hadd drain would be up to 32 cfs (14,360 gpm).

The Tobico Marsh has an approximate area of 322 acres of open water (as of
October 2002) and an additional 576 acres of marshy vegetation.  Based on average
monthly rainfall in Bay County, Michigan, the additional flow from the Hadd Drain
would only cause an average water level elevation increase of approximately 1.5 inches
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over the entire marsh, assuming no outflow, minimal evapotranspiration, and relatively
even distribution.  Due to outflow, the average monthly water level elevation increase in
the marsh due to the additional flow from the Hadd Drain would be less than 1.5 inches.
Based on the existing freeboard (maximum headwater depth) of approximately 3.5 feet
above the Parish Road culvert pipes before water would flow over the road, the
maximum flow capacity of the existing culverts is approximately 50 cfs (22,440 gpm).
Based on this analysis if the Hadd Drain discharge was routed to the marsh, additional
culvert flow capacity would be needed to handle this additional flow.  In addition,
historically there have been flooding problems with Parish Road due to inadequate
culvert size, prompting the construction of the Oakwood and Hadd pump structures.
The installation of two additional culverts under Parish Road will increase the total flow
capacity at Parish Road to 80 cfs (35,900 gpm).

Using the 10-year, 24-hour design storm event, the peak flow expected to reach the
Hadd Drain pumping station is approximately 100 cfs (44,900 gpm) as presented in
Appendix C.  The proposed culverts installed under Boutell road would have a total
flow capacity of 32 cfs (14,360 gpm).  The Hadd Drain pumping station would route the
remaining flow (i.e., 68 cfs) into the Saginaw Bay.

Based on the 10-year, 24-hour design storm event in Bay County, Michigan, the entire
flow from the Hadd Drain would cause an average water level elevation increase of
approximately 4.0 inches over the entire marsh, assuming the Boutell and Parish Road
culverts rout all flow from the Hadd Drain to the marsh, no outflow, minimal
evapotranspiration, and even distribution.  The peak flow of the 10-year, 24-hour design
storm [100 cfs (44,900 gpm)] exceeds the capacity of the proposed Boutell Road culverts
[32 cfs (14,360 gpm)], therefore a portion of the flow would be routed into the Saginaw
Bay by the Hadd Drain pumping station.  Due to the routing of flow into Saginaw Bay
via the Hadd Drain pumping station and outflow the actual water level elevation
increase in the marsh due to the additional flow from the Hadd Drain would be less
than 4.0 inches (since this would be the additional rise in the marsh water level elevation
if the entire storm flow enters the marsh).

In the event of the 100-year, 24-hour design storm for Bay County, Michigan, the
capacity of the Boutell Road culverts would be exceeded, as above.  A similar flow to
that occurring during the 10-year, 24-hour design storm would pass through the
culverts, therefore, the water level elevation increase in the marsh due to the additional
flow from the Hadd Drain would be the same as discussed above.  The Hadd Drain
pumping station would route the additional flow into the Saginaw Bay.
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This alternative would also reduce electrical usage because the re-routing of water from
the Hadd Drain into the north end of the marsh would reduce the operation of the Hadd
Drain pumps to high water levels only.  The pumps would only run on demand during
storm events.

The proposed upgrades to the existing culverts and the proposed new culverts to
reroute flow into the marsh including the flap-gate upgrades are expected to have a
capital cost of approximately $49,500 and an additional $4,100 per year for operation and
maintenance.  The present worth cost of this alternative is $167,600.

Implementation of this alternative would restore the Parish Road culverts, increase flow
through the marsh, provide access for fish movement between Saginaw Bay and the
marsh, while minimizing flood potential to residents through the installation of an
automated flap gate.  The increase in continuous flow of water through the marsh would
result in an average water level increase of approximately 1.5 inches, however, it is not
expected that an increase of this magnitude would affect flood potential.

3.3 SUMMARY OF PREFERRED ALTERNATIVE

The preferred alternative, Alternative 4, includes the following:

1. an upgrade of the flap-gate to allow for automatic control of the gate during
normal marsh water levels and during storm events to prevent potential flooding
from Saginaw Bay;

2. the cleaning of existing culverts under Parish Road which includes the placement
of riprap around both ends of the culvert pipes;

3. the construction of two culverts under Boutell Road to re-route flow from Hadd
Drain into the marsh; and

4. the construction of two additional culverts under Parish Road to accommodate
an increase in flow.

These activities would be completed concurrently and would be expected to cost
approximately $167,600 to construct.

A cost comparison of the alternatives is presented in Table 3.1 and 3.2.
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3.4 SUMMARY OF ALTERNATIVES

Alternative 1
(No Action)

Alternative 2
(Culvert Cleaning)

Alternative 3
(Alteration of Flap-Gate)

Alternative 4
(Preferred Alternative)

Components No action Periodic cleaning of
culverts

Periodic cleaning of
culverts

Periodic cleaning of
culverts

No needs
addressed

Placement of riprap at
both ends of Parish
Road culverts

Placement of riprap at
both ends of Parish Road
culverts

Placement of riprap at
both ends of Parish Road
culverts

An upgrade of the flap-
gate to allow for
automatic control

An upgrade of the flap-
gate to allow for
automatic control
Construction of two
culverts under Boutell
Road to re-route flow
from Hadd Drain into
the marsh

Total Capital
Costs

- $60,800 $98,900 $167,600
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4.0 AFFECTED ENVIRONMENT

4.1 PHYSICAL CHARACTERISTICS

Tobico Marsh is located along the western shoreline of Saginaw Bay approximately five
miles north of Bay City, Michigan and encompasses approximately 900 acres of open
water and vegetated wetland.  The Tobico Marsh forms part of the Bay City State
Recreation Area.  The recreation area consists of nearly 5 miles of trails and two
observation towers.

The Tobico Marsh is a direct result of historical geological events that formed the Great
Lakes.  The Great Lakes were formed during the most recent period of glaciation, that
occurred some 18,000 years ago, when continental glaciers covered the region with ice
thousands of feet thick.  These glaciers acted as bulldozers, carving away the landscape
and leaving behind deposits of fresh water as they melted.  The glaciers moved slowly
across the region removing rock and soil and then depositing them to the south.

Lake Huron and Lake Michigan were formed as softer rocks were more easily eroded.
Glacial sediments deposited on the land, as well as eroded bedrock produced the beach
materials that are found along the Great Lake shorelines today.  At one time water levels
in the Great Lakes were much higher then they are today.  As water drained to the south
and the east through the lake, various sandy shorelines were formed.  Some of these
shorelines were beaches that remained for a long enough period to allow accumulation
of sand along ridges, like the one found along State Highway M-13 west of the Tobico
Marsh.

The Tobico Marsh area was once a shallow water bay forming part of Saginaw Bay.  The
marsh was slowly closed off from Saginaw Bay at least 200 years ago by the formation of
a sand spit caused by longshore currents.  Longshore currents form along the shoreline
in a manner consistent with prominent wind directions that cause water to approach the
shore at an angle.  Longshore currents can carry sand in shallow water parallel to the
shoreline until an embayment is encountered.  Embayments cause the longshore
currents to widen and slows down sufficiently to lose the energy needed to carry the
sand.  The sand is then deposited to form a spit (a narrow finger-shaped extension of
sand that gradually grows as longshore currents deliver more sand).  A spit was formed
between Tobico Marsh and Saginaw Bay which has isolated the marsh from the bay.
The principal hydraulic connection that exists today between the marsh and the bay is a
narrow outlet channel at the southern end of the marsh in the vicinity of Bay County
State Recreation Area buildings.
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Water enters the marsh primarily from County drains, surface water runoff, and direct
precipitation, and flows through the marsh from north to south.  Several culvert
structures exist under roadways that cross through the marsh.  Near the south end a
manually operated flap-gate exists between the marsh and the lagoon.  The purpose of
the flap-gate is to prevent Saginaw Bay water from entering the marsh, which could
flood residents during high water events with winds from the southeast.  The water
from the marsh normally flows from the lagoon to Saginaw Bay through the outlet.  The
amount of water flowing through the outlet depends on the flow of water through the
marsh and the water level in Lake Huron.

The proposed actions involve areas in the immediate vicinity of the flap-gate and the
culvert structures.  These areas would have been previously disturbed in order to install
the roads and associated culvert structures.

4.2 PHYSICAL WATER REGIME

Water levels and flow within the marsh have been manipulated to varying degrees since
1910 when a dam was used to retain water and attract waterfowl for hunting.

Figure 1.1 presents the Site Plan for the Tobico Marsh.  The general flow of water in the
Tobico Marsh is from north to south.  Water north of Parish Road flows through three
existing culverts before entering the large open water portion of the marsh.  Flow then
continues past the former weir/beaver dam location.  A section of the weir has been
removed, therefore, the weir no longer restricts flow.  However, a beaver dam currently
exists immediately downstream of the former weir.  The beaver dam backs up water
causing an increased water level in the large open water portion of the marsh.  Once
past the beaver dam, water flows through two box culverts under the Kilarney Beach
Road then through the 8-foot diameter culvert and flap-gate on Euclid Road, into Tobico
Lagoon and through the outlet into Saginaw Bay (Lake Huron).

There are three main inputs and outputs of water for the marsh.  The three inputs
consist of surface water runoff, groundwater flow, and direct precipitation.  Similarly,
the three main outflows of the marsh are surface flow, groundwater flow, and
evapotranspiration.

Since 1950, the amount of open water in Tobico Marsh has increased from 136 acres to
322 acres, based on historical and recent aerial photography.  The 2002 aerial
photograph is presented on Figure 2.6.
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During 1966, the Michigan Natural Areas Council revised and produced the Tobico
Marsh Site Committee Report (MNAC Committee Report - Revised 1966), which
eventually led to the dedication of the Tobico Marsh as a managed natural area by the
Natural Resources Commission.  During 1969, a topographic quadrangle map showing
the Tobico Marsh State Game Area, a Tobico State Game Area map including
geomorphic units and marsh character, and a Michigan Natural Features Inventory
pre-settlement vegetation map of Bay County were published.

During the early 1970s, water levels in Lake Huron were relatively high (approximately
580 ft AMSL IGLD) and during a storm with winds from the southeast, water from
Saginaw Bay was pushed by the wind into the marsh and caused flooding of residents.
As a result, in 1974, a flap-gate and culvert structure were installed at the marsh outlet
by the U.S. Army Corps of Engineers to alleviate flooding during certain wind events.
When closed, the flap-gate allows water to exit, but not enter the marsh.  When open,
water moves freely into and out of the marsh.  The flap-gate was removed by the Bay
County Drain Commission in 1990 to help fish access the marsh, but it was reinstalled to
prevent flooding.

4.3 BIOLOGICAL ENVIRONMENT

Muskrats and beavers are present in the Tobico Marsh.  Suitable habitat for muskrats is
usually in low flow or stagnant waters of depths between 1.5 to 4 feet.  Trapping for
these creatures in the Tobico Marsh continues.

The Tobico Marsh is also highly utilized as a migratory stop for waterfowl.  This is
primarily due to the lack of human disturbance in the area, the bountiful food supply,
and because of the protection the marsh provides respite from the harsh weather
experienced in Saginaw Bay.  Ring-necked pheasants (Phasianus colchicus), red-wing
blackbirds (Agelaius phoeniceus), wrens (Troglodytidae spp.), bitterns (Ardeidae spp.),
diving ducks (various species), Canada Geese (Branta canadensis), and the Michigan
endangered King Rail (Rallus elegans) have been observed in the Tobico Marsh area.

Historically, the Tobico Marsh has been a valued spawning ground for northern pike
(Esox lucius), yellow perch (Perca flavescens), and to a lesser degree largemouth bass
(Micropterus salmoides), and recently common carp (Cyprinus carpio) and bowfin (Amia
calva).  Dense cattails, the varying depth of the marsh inlet/outlet corridor, and the
installation of the flap-gate have limited the spawning potential for some fish such as
northern pike in Tobico Marsh.
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In April 1992, the MDNR adopted the 10-year "Tobico Marsh State Game Area Master
Plan" (MDNR, 1992).  In 1993, the opening from the Tobico Lagoon to Saginaw Bay was
altered (moved from the north end to the south end) by the park manager due to
previous fish strandings on the beach during spawning periods under certain wind
events.  During the period from 1994 to 2000, Tobico Marsh was the focus of several
studies and management activities including studies of terrestrial, emergent, and
submerged aquatic vegetation in the Tobico area, a survey of water and structure
elevations, and a hydrologic study and a subsequent public meeting discussing the
study.  A fish study was performed by the MDNR in the Marsh above the weir, the
Tobico Marsh Status of Fishery Resource Report was prepared, a flood insurance rate
map for Bay County was prepared by the National Flood Insurance Program, and a map
of the Tobico Marsh State Game Area was completed.

Flow in the outlet channel is greatest during periods of heavy rainfall or during spring
snowmelt.  At other times, flow is intermittent to virtually nonexistent.  Lake Huron
water levels are currently near historic recorded lows and flow from the outlet is often
as a seep through the sand of the beach to Saginaw Bay.  The outlet was excavated in
1986 to facilitate drainage from Tobico Marsh during periods of heavy rainfall.  The
channel has since filled in due to ongoing sediment deposition from longshore currents
as previously discussed.

4.3.1 HABITAT/VEGETATION

Prior to settlement (by Europeans and others), the Tobico Marsh was a wooded coastal
wetland.  This habitat supported many creatures including bears, white-tailed deer,
red-wing blackbirds, wrens, bitterns, and numerous others.  When the logging period
began (approximately 1836) much of the forest cover was removed, and the (previously
forested) wetland areas no longer could support larger creatures such as bears.  It is
possible that the wetland may eventually become classified as a forested wetland again,
as it is currently believed to be in the early to mid-successional state.

Cattails (Typha sp.) have always been prevalent in Tobico Marsh though the
concentration of cattails has increased in the marsh over time.  Cattails generally take
root in waters with a maximum depth of 3 to 4 feet, and form floating mats if occurring
in water deeper than that.  Intermittent or dispersed cattails would be better for habitat
than densely concentrated mats of cattails because densely concentrated mats of cattails
can starve the underlying water of oxygen, nutrients, and light.  For that reason, floating
mats of cattails restrict the spawning activities of fish and the breeding of waterfowl.
Cattail growth can be accelerated by run-off from fertilizers rich with nitrogen and
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phosphorous.  Common muskrats (Ondatra zibethicus) are an important control
mechanism for cattails as they use the plant to build lodges and consume cattails for
food.

4.3.2 LISTED, PROPOSED, AND CANDIDATE SPECIES

An internal consultation with the East Lansing Field Office of the U.S. Fish and Wildlife
Service under Section 7 of the Endangered Species Act determined that no listed,
proposed, or candidate threatened or endangered species or their critical habitats are
found within the proposed action area (Appendix G).

4.4 LAND USE

The Tobico Marsh forms part of the Bay City State Recreation Area.  The recreation area
consists of nearly 5 miles of trails and two observation towers.  Birdwatchers and
naturalists enjoy the scenery of the marsh, and utilize the lookout points and nature
trails.  The land use is residential to the east and south of the marsh and agricultural
(corn, sugar beats, potatoes, etc.) to the west and north of the marsh.  The area is drained
with County drains discharging to the marsh and bay.

4.5 NATIONAL AND LOCAL PROMINENCE

In 1976, the National Park Service placed the Tobico Marsh on the Registry of Natural
Landmarks, and by 1983 it was identified as 1 of 19 damaged Natural Landmarks due to
apparent contamination.  This contamination originated from the Hartley & Hartley
landfill and by 1985 part of Tobico Marsh was listed as a Superfund Cleanup Site by the
State of Michigan.  This was also identified during the public scoping meeting on
January 30, 2002.  At the time of this writing, the Michigan Natural Areas Registry
classified approximately 30 acres of the Tobico Marsh Refuge as a critical area containing
lakeplain, wet prairie and remnants of pin oak barrens.  The MDNR began to re-evaluate
its management practices of the Tobico Marsh as a wildlife refuge with limited public
access, and began drafting a 10-year management plan for the State Recreation area
(adopted 1992).

During the winter of 1987, a major fishkill was observed in the marsh due to excessive
ice cover and subsequent depression in dissolved oxygen as reported in the Tobico
Marsh Status of Fishery Resource Report (MDNR, 1997).  In 1989 and 1990, Northern
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Pike experienced difficulty during spawning after being stranded on the beach resulting
from a change in wind direction (from south) and increased wind speed (40 mph).

Called "Petobeogong" or 'the little lake by the big lake' by the Chippewa First Nations,
the Tobico Marsh was a valued hunting, fishing, and meeting ground for these people
for many years.  As settlement (by Europeans and others) of the Bay Area progressed,
the area became more heavily exploited for natural resources such as trees and fish.
Logging in the Tobico area started in 1836 and continued until 1887; also during this
period, a thriving fishery was present in the Tobico area.  The Tobico Marsh area was
sold to the Tobico Hunting and Fishing Club in 1887 and in 1896 the Tobico Hunt Club
was formed.  This group's philosophy was one of restricted (sustainable) hunting such
that the members could enjoy recreation in the area for years to come.  During the time
of ownership by the Tobico Hunt Club, minor construction in the Tobico area occurred
including the installation of agricultural drains at numerous locations in the watershed
(late 1800s to early 1900s), a dam probably located near the outlet (initially identified in
correspondence dated 1910), and an eastern dike (1920) to maintain water level in the
hunting area.  During November 1917, a large storm washed out the D&M railway along
the entire length of the marsh.  In 1955, the Michigan Natural Areas Council created the
Tobico Reconnaissance Committee to perform a natural inventory of the Tobico Marsh.
In 1956, the newly formed State Wildlife Division acquired 869.9 acres of land that was
previously under control of the Tobico Hunt Club and became the Tobico State Wildlife
Refuge marking the beginning of public ownership for the marsh.

4.6 CULTURAL/PALEONTOLOGICAL RESOURCES

The work proposed in Alternatives 2 and 3 would involve the alteration of existing
structures, including the flap-gate, and culverts under Parish Road.  This work would
not involve disturbing any natural soil profiles or potential historical areas.  If
Alternative 4 is chosen, additional culverts would be necessary under Parish Road and
Boutell Road.  These culverts would be constructed through the roadbed, which is not
constructed of native soil.  Therefore this work would not involve disturbing any natural
soil profiles.  Also note, any construction activities would be completed from existing
man-made structures (roadways), and therefore the activities would not involve
disturbing any native soil profiles.

The Group requested a State Historic Preservation Office (SHPO) review to ensure that
no historic properties would be affected.  The conclusion of the SHPO review is that no
historic properties would be affected within the area of potential effects of the proposed
alternative.  The SHPO letter is presented in Appendix H.
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4.7 LOCAL SOCIOECONOMIC CONDITIONS

This site is in immediate proximity to residences (vary from cottages to permanent
homes) and farms (vary in size up to several hundreds acres).  There is limited
hydrologic impacts and an emphasis on flood control with all the alternatives, therefore
it is not anticipated that there would be any affects on existing culture and
paleontological resources.

4.8 ENVIRONMENTAL JUSTICE

The Executive Order 12898 on Environmental Justice issued by President Clinton on
February 11, 1994, requires all federal agencies to assess the impacts of federal actions
with respect to environmental justice.  The Executive Order states that, to the extent
practicable and permitted by law, neither minority nor low-income populations may
receive disproportionately high and adverse impacts as a result of a proposed project.

The immediately surrounding population tends to be in local average income categories
relative to that of the larger Bay City area, and no identifiable group of individuals can
be considered to have lower income in relation to local averages.  Minority populations
are not known to be disproportionately represented in the vicinity of the proposed
project.
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5.0 ENVIRONMENTAL CONSEQUENCES

Several categories of environmental consequences are similar across the alternatives and
are therefore discussed here rather than with each individual alternative in the following
sections.  No negative impacts to listed, proposed, or candidate threatened or
endangered species or their critical habitats or to cultural or paleontological resources
would be expected for any of the alternatives because these resources are not found
within the proposed action area (refer to Sections 3.2), and the proposed activities are all
limited to existing man-made structures.  Appendix G presents the Section 7 form for
listed species.  With respect to environmental justice concerns, the impacts of the
alternatives on human activities in the areas surrounding the project are expected to be
minimal, and so do not represent any disproportionate high and adverse impacts to
low-income and minority groups.  Construction activities would occur in the areas
identified on Figure 5.1.  The park can remain open during implementation with only
minor, short-term disruption to local road users.  Alternatives 2, 3, and 4 would provide
additional recreational opportunities, and a lower risk of flooding, for the immediate
neighborhood.

5.1 ALTERNATIVE 1 - NO ACTION

5.1.1 PHYSICAL IMPACTS

No physical impacts would be made to the marsh.

The following physical needs would not be achieved:

•  the need for an automated method to close the flap gate during periods of high
water; and

•  the need to assist in restoring the hydrology of the altered system.

5.1.2 HABITAT IMPACTS

No habitat impacts would be expected.

The need for an improved habitat management strategy would not be achieved.
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5.1.3 BIOLOGICAL IMPACTS

No biological impacts would be expected.

The need for improved fish passage would not be achieved.

5.1.4 LAND USE IMPACTS

No land use impacts would be expected.

The following land use needs would not be achieved:

•  the need to ensure that flooding potential of riparian low lying residences is not
increased and possibly reduced; and

•  the need to improve flushing in the marsh to assist in restoring the hydrology of the
altered system and reduce impacts of water seeping from the Hartley & Hartley
landfill.

5.1.5 CUMULATIVE IMPACTS

Under the "no action" alternative, a status quo is maintained.  The marsh outlet would
continue a natural progression to isolate the marsh from the bay and residents may be
periodically flooded from the marsh under certain wind events and improper flap-gate
operation.

5.2 ALTERNATIVE 2 – PERIODIC SEDIMENT CLEANOUT

5.2.1 PHYSICAL IMPACTS

No physical impacts would be made to the marsh, other that the required maintenance
of existing culvert structures.  The maintenance would consist of removal of debris using
shovels and brooms at the inlets and outlet of the culverts and placing riprap at both
ends of the structures.  A total area of 20 square yards (yd2) would be disturbed as
compared to a total area of Tobico Marsh of 900 acres.  Thus the disturbed area
represents only 0.0005 percent of the Tobico Marsh area.  Clearing passages through
culverts would increase the continuous flow of water through the marsh, thus assisting
in restoring the hydrology of the altered system.
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The need for an automated method to close the flap gate during periods of high water
would not be achieved.

5.2.2 HABITAT IMPACTS

The proposed action would have a positive impact on the marsh's habitat by increasing
the continuous flow of water through the marsh.  Continuous water flow increases the
flushing of nutrients and maintains oxygen levels above those present in a static system.

5.2.3 BIOLOGICAL IMPACTS

Biological impacts would be limited only to those areas described above, or
0.0005 percent of the Tobico Marsh area.  These impacts would be of short duration, as
displaced organisms would be expected to recolonize disturbed areas in one to two
growing seasons.

The need for an improved fish passage would not be achieved.

5.2.4 LAND USE IMPACTS

This alternative does not affect land use of the area.

This alternative would reduce potential flooding in the north end of the marsh and
would increase the flow of water through the marsh.  The increase in water flow would
assist in restoring the hydrology of the altered system and reducing the impacts of water
seeping from the Hartley & Hartley landfill.

5.2.5 CUMULATIVE IMPACTS

Alternative 2 involves cleaning out the existing culverts.  This would have a positive
impact in that the culverts would transmit more water than present but less than prior to
road installation and would increase the opportunity for fish passage between the
northern and central portion of the marsh.  In addition, the potential cumulative impacts
are also positive, if more or all culverts were kept clean they would allow fish passage,
as appropriate.  If culverts are not kept free of obstructions, fish passage would be
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restricted and water could backup and flood properties potentially adversely impacting
wildlife and habitat.

5.3 ALTERNATIVE 3 – ALTERATION OF FLAP GATE
WITH ALTERNATIVE 2                                                   

5.3.1 PHYSICAL IMPACTS

The proposed action would include maintenance of existing culvert structures at Parish
Road and upgrading the flap-gate at Euclid Road.  The maintenance would consist of
removal of debris and placing riprap at both ends of the structures.  The flap-gate would
be upgraded to allow for automated operation, normally open to allow fish passage, but
closing during high water events to reduce the risk of flooding.  Clearing passages
through culverts would increase the continuous flow of water through the marsh, thus
assisting in restoring the hydrology of the altered system.

5.3.2 HABITAT IMPACTS

The proposed action would have a positive impact on the marsh's habitat by increasing
the continuous flow of water through the marsh.  Continuous water flow increases the
flushing of nutrients and maintains oxygen levels above those present in a static system.

5.3.3 BIOLOGICAL IMPACTS

The habitat changes described for this alternative are unlikely to substantially alter the
use of this area by wildlife with the exception of improved fish passage.  Since the
flap-gate upgrade would result in the flap-gate being normally open, improved
potential for fish passage would result.  Fish would have increased spawning
opportunities due to increased access to greater areas of the marsh.

5.3.4 LAND USE IMPACTS

This alternative does not affect land use of the area.  Recreational fishing would be
benefited to the extent that this alternative results in improved fish passage, for certain
game fish species such as Northern pike, possibly resulting in increases in populations
of adult Northern pike in Saginaw Bay.  This alternative would reduce potential
flooding to residents who live along the marsh to the east and north and would increase



18204 (12) 32 CONESTOGA-ROVERS & ASSOCIATES

the flow of water through the marsh.  The increase in water flow would assist in
restoring the hydrology of the altered system and reducing the impacts of water seeping
from the Hartley & Hartley landfill.

5.3.5 CUMULATIVE IMPACTS

Alternative 3 would have the cumulative impacts of Alternate 2 plus impacts associated
with modifying the operation of the flap-gate.  This would have a positive impact in that
the flap-gate would operate automatically, therefore, allowing maximum fish passage
while minimizing flood potential.  In addition, the potential cumulative impact is also
positive because if more flow control structures were automated, operation would be
optimized and adverse impacts to wildlife and habitat would be minimized.

5.4 ALTERNATIVE 4 – ALTERATION OF FLOW AT THE
NORTH END OF THE MARSH (PREFERRED ALTERNATIVE)

5.4.1 PHYSICAL IMPACTS

The proposed action would include maintenance of existing culverts under Parish Road,
the installation of two additional culvert structures at Parish Road, upgrading the
flap-gate at Euclid Road, and re-routing water from the Hadd Drain into the north end
of the marsh by installing two culverts under Boutell Road.  Following installation,
culverts will be maintained.  The maintenance would consist of removal of debris and
placing riprap at both ends of the culvert structures.  The flap-gate would be upgraded
to allow for automated operation, normally open to allow for fish passage but closing
during high water events to reduce the potential risk of flooding.  The water from the
Hadd Drain would be diverted into the marsh by installing culverts under the existing
road.  The water currently carried in the Hadd Drain is pumped directly to Saginaw Bay.
Re-routing water into the marsh would increase the amount of water flowing through
the marsh, potentially assisting in flushing the marsh outlet and keeping it open.
Several existing culvert structures within the marsh would need to be maintained,
including cleaning and the installation of riprap.  Clearing passages through culverts
combined with re-routing water from the Hadd Drain into the north end of the marsh
would greatly increase the continuous flow of water through the marsh, thus assisting in
restoring the hydrology of the altered system.
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5.4.2 HABITAT IMPACTS

The proposed action would have a positive impact on the marsh's habitat by increasing
the continuous flow of water through the marsh.  Continuous water flow increases the
flushing of nutrients and maintains oxygen levels above those present in a static system.
The average increase in water level is approximately 1.5 inches.

5.4.3 BIOLOGICAL IMPACTS

The habitat changes described for this alternative would be unlikely to substantially
alter the use of this area by wildlife with the exception of improved fish passage.  Since
the flap-gate upgrade would result in the flap-gate being normally open, improved
potential for fish passage would result.  Fish would have increased spawning
opportunities due to increased access to greater areas of the marsh.  In addition, the
greater flow of water through the marsh may assist in keeping the outlet to the bay open
further enhancing fish movement.

5.4.4 LAND USE IMPACTS

This alternative does not affect land use of the area.  Recreational fishing would be
benefited to the extent that this alternative results in improved fish passage, for certain
game fish species such as Northern pike, possibly resulting in increases in populations
of adult Northern pike in Saginaw Bay.  This alternative would reduce potential
flooding of residences who live along the marsh to the east and north and would
increase the flow of water through the marsh.

The increase in continuous flow of water through the marsh would result in an average
water level increase of approximately 1.5 inches, assuming no outflow, minimal
evapotranspiration, and relatively even distribution.  Due to outflow, the average
monthly water level elevation increase in the marsh due to the additional flow from the
Hadd Drain would be less than 1.5 inches.  It is not expected that an increase of this
magnitude would affect flood potential.

The installation of culverts under both roads will ensure mounding of water does not
occur in the north end of the marsh.  Culvert installations will allow flow from the Hadd
Drain to enter the marsh under Boutell Road and Parish Road.  The flow rerouted from
the Hadd drain would be up to 32 cfs (14,360 gpm).
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Using the 10-year, 24-hour design storm event, the peak flow expected to reach the
Hadd Drain pumping station is approximately 100 cfs (44,900 gpm) as presented in
Appendix C.  The proposed culverts installed under Boutell road would have a total
flow capacity of 32 cfs (14,360 gpm).  The Hadd Drain pumping station would route the
remaining flow (i.e., 68 cfs) into the Saginaw Bay.

Based on the 10-year, 24-hour design storm event in Bay County, Michigan, the entire
flow from the Hadd Drain would cause an average water level elevation increase of
approximately 4.0 inches over the entire marsh, assuming the Boutell and Parish Road
culverts rout all flow from the Hadd Drain to the marsh, no outflow, minimal
evapotranspiration, and even distribution.  The peak flow of the 10-year, 24-hour design
storm [100 cfs (44,900 gpm)] exceeds the capacity of the proposed Boutell Road culverts
[32 cfs (14,360 gpm)], therefore, a portion of the flow would be routed into the Saginaw
Bay by the Hadd Drain pumping station.  Due to the routing of flow into Saginaw Bay
via the Hadd Drain pumping station and outflow the actual water level elevation
increase in the marsh due to the additional flow from the Hadd Drain would be less
than 4.0 inches (since this would be the additional rise in the marsh water level elevation
if the entire storm flow enters the marsh).

In the event of the 100-year, 24-hour design storm for Bay County, Michigan, the
capacity of the Boutell Road culverts would be exceeded, as above.  A similar flow to
that occurring during the 10-year, 24-hour design storm would pass through the
culverts, therefore, the water level elevation increase in the marsh due to the additional
flow from the Hadd Drain would be the same as discussed above.  The Hadd Drain
pumping station would route the additional flow into the Saginaw Bay.

This alternative would also reduce electrical usage because the re-routing of water from
the Hadd Drain into the north end of the marsh would reduce the operation of the Hadd
Drain pumps to high water levels only.  The pumps would only run on demand during
storm events.  The increase in water flow would assist in restoring the hydrology of the
altered system and reducing the impacts of water seeping from the Hartley & Hartley
landfill.

5.4.5 CUMULATIVE IMPACTS

Alternative 4 would have the cumulative impacts of Alternative 3 plus the impacts
associated with diverting additional water into the north end of the marsh.  This would
have a positive impact in that the water diverted into the marsh originally would have
been part of the marsh.  The additional water would improve flow through the marsh
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and should assist in maintaining the outlet of the marsh.  In addition, routing additional
water through the marsh would reduce sediment and nutrient loading to the Saginaw
Bay, would also serve to dampen flood pulses to the Saginaw Bay, and would improve
water quality in the Saginaw Bay.  The marsh vegetation would effectively treat the
nutrients in the runoff from the adjacent agricultural land instead of pumping it directly
to the Saginaw Bay.  The cumulative impact is positive since it would involve restoring
natural drainage vs. man-made diversions.  If natural drainage is restored, man-made
impacts to wildlife and habitat could be slowly reversed, flood pulses in the Saginaw
Bay would be dampened, and nutrient/sediment loading to the Saginaw Bay would be
reduced.  This would also improve water quality within the Saginaw Bay.

5.5 SUMMARY OF ENVIRONMENTAL CONSEQUENCES

Alternative 1
(No Action)

Alternative 2
(Culvert Cleaning)

Alternative 3
(Alteration of Flap-Gate)

Alternative 4
(Preferred Alternative)

Physical
Impacts

No area of the Marsh
would be disturbed

Approximately 20 yd2 of
the 900-acre Marsh
would be disturbed at the
North end

Approximately 20 yd2 of
the 900-acre Marsh
would be disturbed at
the North end

Approximately 40 yd2 of
the 900-acre Marsh
would be disturbed at
the North end

The flap-gate would
not be improved

The flap-gate would not
be improved

The flap-gate at the
South end would be
improved

The flap-gate at the
South end would be
improved

Hadd Drain would not
be rerouted

Hadd Drain would not
be rerouted

Hadd Drain would not
be rerouted

Hadd Drain would be
rerouted through
additional culverts
under the road

Bay water quality and
flood pulses would not
be improved

Bay water quality and
flood pulses would not
be improved

Bay water quality and
flood pulses would not
be improved

Improve water quality
to Bay.  Dampen flood
pulses to Bay

Habitat
Impacts

No disturbances
would occur

Disturbances only in the
20-yd2 area

Disturbances in the
20-yd2 area

Disturbances in the
40-yd2 area

Water flow through
the March remains
constant

Increase water flow
through the Marsh

Increase water flow
through the Marsh

Increase water flow
through the Marsh and
increase water level
across the Marsh

Fish passage would
not be improved

Fish passage would not
be improved

Improved fish passage Improved fish passage

Plant diversity would
not be increased

Plant diversity would not
be increased

Plant diversity would
not be increased

Increase plant life
diversity

Biological
Impacts

No disturbances
would occur

Disturbances only in the
20-yd2 area

Disturbances only in the
20-yd2 area

Disturbances only in the
40-yd2 area

Fish passage would
not be improved

Increased opportunity for
fish passage between
north and central portion
of Marsh

Increased opportunity
for fish passage between
north and central
portion of Marsh

Increased opportunity
for fish passage between
north and central
portion of Marsh

Fish spawning would
not be improved

Fish spawning would not
be improved

Increased fish spawning
throughout the Marsh

Increased fish spawning
throughout the Marsh
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Alternative 1
(No Action)

Alternative 2
(Culvert Cleaning)

Alternative 3
(Alteration of Flap-Gate)

Alternative 4
(Preferred Alternative)

Land Use
Impacts

Flooding potential
would not be
improved

Reduce flooding
potential in the North
end

Reduce flooding
potential in the North
end and along the East
side

Reduce flooding
potential in the North
end and along the East
side from surges from
the bay, but slight
potential for increased
risk of flooding from
Hadd Drain flow
(1.5-inch water level
rise)

Recreational fishing
would not be
improved

Recreational fishing
would not be improved

Improved recreational
fishing

Improve recreational
fishing and reduced
electrical demand on
Hadd Pump Station

Total
Capital
Costs

- $60,800 $98,900 $167,600
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6.0 LIST OF PREPARERS

Dr. Lisa Williams United States Fish & Wildlife Service

Mr. Edward Peterson General Motors

Mr. Joseph Medved formerly General Motors

Mr. Jim Baker Michigan Department of Natural Resources

Mr. Michael Evanoff Michigan Department of Natural Resources

Mr. Doug Reeves Michigan Department of Natural Resources

Ms. Barb Lercel Michigan Department of Natural Resources

Mr. Jim Bredin Michigan Department of Environmental Quality

Mr. Pieter Booth Exponent

Mr. Michael Tomka Conestoga-Rovers & Associates
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7.0 CONSULTATION AND COORDINATION WITH THE PUBLIC AND OTHERS

This project was described in the Consent Judgment, which was announced in the
Federal Register (November 30, 1998, Volume 63, Number 229, pages 65812-65813) and
available for public comment for 30 days.

The Group consisting of the Service, along with the other trustees, the defendants and
their consultants worked together to develop alternatives for this project.

The Service consulted internally with the Endangered Species Program staff at its East
Lansing Field Office under Section 7 of the Endangered Species Act to determine if
listed, proposed, or candidate threatened or endangered species or their critical habitats
are found within the proposed action area.

A scoping meeting was held at Bay City State Recreation Area on January 30, 2002.  The
scoping meeting was advertised in MDEQ's biweekly newsletter and in the Bay City
Times.  Comments are presented in Appendix A.  Attendees included representatives
from the U.S. Fish and Wildlife Service, Michigan Department of Natural Resources,
Michigan Natural Features Inventory, General Motors, Bangor Township, and a variety
of surrounding land owners, business owners, and land users.  The meeting included
discussions regarding the selected alternatives, highlighting the associated advantages
and disadvantages.  Meeting attendees were encouraged to voice their concerns and
leave comments for the Group to address.  These comments were incorporated in this
report.
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8.0 PUBLIC COMMENT ON DRAFT EA AND REPONSES

The Draft EA to date has not been submitted to the public.
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