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2.0 SITE DESCRIPTION 

 

2.1 SAGINAW BAY   

    

2.1.1 Physical Characteristics and Monitoring Locations 

 

 Saginaw Bay is a large estuary and embayment of Lake Huron on the eastern 

coast of the state of Michigan that extends southwest 82 km from Lake Huron to the 

mouth of the Saginaw River in Bay City, Michigan.  With respect to morphometry, the 

bay is essentially divided into inner and outer bay regions, marked by a constriction 

extending from Point Lookout on the western shoreline to Sand Point on the eastern 

shoreline (Figure 1).  Although the respective surface areas are similar, the inner bay is 

relatively shallow and only contains approximately 30 percent of the bay’s total water 

volume (Budd et al. 1998), with a relative mean depth of 4.6 m.  The outer bay has a 

relative mean depth of 15 m.   Seven water quality monitoring stations are located in the 

inner bay area (Figure 1).   The monitoring stations are distributed throughout the inner 

bay, with stations near the western and eastern shores, the central inner bay region and 

one station near the Saginaw River outlet. 

 

2.1.2 Hydrologic Influences 

 

 Saginaw Bay has a drainage basin seven times larger (ca. 21,000 km2) than the 

immediate area of the bay (Budd et al. 1998).  The Saginaw River, located near the 

southwestern end of the bay near Bay City, is the dominant source of surface drainage 

into the bay, accounting for approximately 70 percent of the total drainage of tributaries 

to the bay and drawing from 80 percent of the bay’s total basin area.  Consequently, the 
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inner bay is heavily impacted by occasionally large seasonal inputs from the Saginaw 

River.  Saginaw River daily discharge rates vary by season, ranging from 28 million 

cubic meters per day in the spring to 2.4 million cubic meters per day in the fall (Beeton 

et al. 1967).  The outer bay is primarily influenced by Lake Huron.     

 Circulation patterns within the bay can be quite complex and are driven both by 

Lake Huron coastal currents and by wind stress  (Budd et al. 1998).  Movement and 

mixing of water within the bay determines, to a large extent, the concentration and 

distribution of nutrients, and the seasonal development of biota (e.g. phytoplankton and 

zooplankton).   For example, predominant southwest winds may initiate a 

counterclockwise circulation pattern in the inner bay and result in water originating from 

the Saginaw River being pushed against the eastern shore of the bay (Budd et al. 1998). 

Consequently, nutrient concentrations may be greater along the eastern shore with an 

associated increase in algae concentrations. 

 

2.2 GRAND TRAVERSE BAY 

 

2.2.1  Physical Characteristics and Monitoring Locations 

 

 Grand Traverse Bay is located in the northwestern portion of the lower peninsula 

of Michigan and is connected to Lake Michigan.  The total distance from the head to the 

mouth of the bay is approximately 48 km.  The general axis of the bay is north to south 

and is divided into western and eastern arms by a peninsula, which extends northward 

approximately 29 km from the base of the bay in Traverse City.  Each arm of the bay is 

approximately the same width, and both contain a deep basin.  West and East Grand 

Traverse Bay have a maximum depth of 123 and 187 m, respectively.  Approximately 75 

percent of the volume of the bay lies below a depth of 15 m.  Four monitoring stations, 
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positioned at the base and near the northern edge of the central peninsula in each arm, 

are located in Grand Traverse Bay (Figure 2).  The southern sampling station in the 

western arm is near the mouth of the Boardman River, while the northern station in the 

eastern arm is located near the mouth of the Elk River. 

 

2.2.2 Hydrologic Influences 

 

 The average total daily inflow to Grand Traverse Bay from the watershed is 

approximately 2.29 million cubic meters per day (Auer et al. 1975). There are two 

primary inflow sources (the Boardman and Elk Rivers) that contribute over 93 percent of 

the surface water input to the bay: the Elk River at Elk Rapids contributes 1.42 million 

cubic meters of water per day to East Grand Traverse Bay, and the Boardman River at 

Traverse City contributes 721,000 cubic meters of water per day to West Grand 

Traverse Bay.  The Elk and Boardman Rivers constitute approximately 60 percent and 

30 percent of the tributary flow to the bay, respectively, and are likely the primary source 

of nutrients and other anthropogenic inputs into the bay.  Included in the flow from the 

Boardman River is almost 19,000 cubic meters per day (1999 maximum in July) of 

treated effluent from the Traverse City Wastewater Treatment Plant.  The Elk Rapids 

Wastewater Treatment Plant also contributes 1,435 cubic meters per day of treated 

effluent (1999 average) through the Elk River into East Grand Traverse Bay.    

 The exchange of water between Grand Traverse Bay and Lake Michigan is 

significantly influenced by the presence of a sill along the bottom of the bay at its 

northern extent, which averages approximately 15 meters in depth.  The presence of the 

sill generates a large gyre (ring-like system of currents), which rotates in the 

northeastern portion of the bay and impedes water exchange with Lake Michigan 

(Johnson, 1975).  The primary site of water exchange between the bay and Lake 
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Michigan is at the western edge of the sill, where there is an approximately 43 meter 

deep trench in the sill.  Circulation within the bay is reduced at the southern ends of each 

arm.  This is important with respect to nutrient inputs from the Boardman River, as the 

flushing rates at the southern base of West Grand Traverse Bay can be dramatically 

lower than other bay regions. 
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