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Hydrologic Reconnection 

1.1 Introduction 

The 57-acre Lower Muskegon River hydrologic reconnection and habitat restoration project 
site is located along the north side of the North Branch of the Muskegon River in Muskegon 
Township, Muskegon County, Michigan (Figure 1).  The site is comprised of the former 
Bosma farm, which was in celery production for many years until 1976.  After celery 
production, the most recent farming activities included hay production in 2014 and 2015.  
During historic agricultural practices, a pump drainage and dike system was operated and 
utilized to disconnect the river from the adjacent floodplain (agricultural fields).  With the 
recent acquisition of the property by Muskegon County, all farming has ceased, and the 
proposed hydrologic reconnection project will remove the pump/dike system and allow the 
Muskegon River to once again naturally connect to its floodplain.  Unrestricted passage of 
both water and fauna will be restored across the river/floodplain complex.  
 
To monitor the status and success of the implementation phase of the hydrologic 
reconnection project, the following Tier I monitoring plan has been developed. 
 

 
Figure 1:  Lower Muskegon River Restoration Project Site Location Map  

Site 
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1.2 Land Elevations 

During the early stages of design, a baseline topographic and bathymetric survey was 
conducted by a registered land surveyor (RLS) of the project area.  This survey data was 
utilized to generate a set of construction drawings, including both existing and proposed 
contours and cross-sections, which are signed and stamped by a Professional Engineer.   
 
To verify that proposed elevations are attained during construction, GEI, the project 
engineer, will be on site throughout construction providing oversight and inspection services.  
This task will include regular reviews and verifications of proposed elevations through the 
use of laser level equipment, tied to known and established benchmarks.  The construction 
contractor will be notified of any incorrect elevations during construction, and any 
substandard grading contours will be promptly corrected. Redline plan sheet markups of any 
field adjustments resulting in elevation changes will be kept by the project engineer. 
 
The land elevation metric will be considered attained if all proposed contours are verified 
during construction observation or any changes in proposed contours are documented and 
approved by the project engineer. 
 
1.3 Water Levels 

As part of the Lower Muskegon River hydrologic reconnection project, dikes or berms 
between the North Branch of the Muskegon River and its floodplain will be breached, pump 
systems will be eliminated, side channels will be created, and free and open exchange of 
surface waters will be restored.  The hydrology of the North Branch of the Muskegon River 
will be the primary driver of hydrology within the reconnected floodplain wetland complex. 
 
Since the hydrologic reconnection design intends for inundated conditions to be present at all 
times within at least some deeper pockets and channels of the floodplain wetland complex, 
two staff gages are proposed to monitor water levels after construction.  Staff gage elevations 
will be documented, and water levels will be recorded by the owner and engineer during 
periodic post-construction visits to the site.  Staff gage fluctuations will be compared to Lake 
Michigan water level fluctuations (since Lake Michigan levels primarily influence the 
Muskegon River hydrology at the site) and USGS Bridgeton gage data (Site Number 
04122025).  Although this USGS gage is approximately 15 miles upstream, it is the closest 
gage to the site. 
 
The water level metric will be met if the main channel, deep submergent, and shallow 
submergent zones remain inundated throughout the growing season and generally fluctuate in 
concert with Lake Michigan and the Muskegon River.  It should be noted that the restoration 
project site was designed to be a fluid and dynamic coastal marsh system that naturally 
fluctuates with the hydrology of the Muskegon River.  Therefore, one specific water depth 
would not be anticipated in any one restored vegetative community throughout the year or 
across multiple years.  Photographs from permanent representative photopoints will be taken 
to document hydrologic conditions during the year. 
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1.4 Operating and Maintenance Costs 

There were no pre-restoration public operating or maintenance costs at the project site when 
it was privately owned.  Since the initiation of restoration project planning, the property has 
been acquired by Muskegon County.  The West Michigan Regional Development 
Commission and Muskegon County will develop a plan for the long-term maintenance of the 
Lower Muskegon River restoration site.   
 
Further analysis of operating and maintenance costs are not applicable to the monitoring plan 
for this site and no metrics are proposed for evaluation. 
 
1.5 Public Safety 

Under pre-restoration site conditions, the property was privately owned and technically not 
open to the public.  However, evidence of public access was present from the surrounding 
neighborhoods, dead-end streets, and river shoreline.  Without any designated public access, 
some public safety concerns were present, albeit to trespassers.  The narrow roads along the 
tops of dikes across the site are bordered by deep channels that were used to drain the site 
during historic farming practices.  These deep channels pose a potential safety hazard to 
anyone walking or driving down the dikes. 
 
Under post-restoration conditions, the dike that connects to a road leading to the adjacent 
neighborhood will be removed entirely.  This will eliminate any public access along this 
dike.  Muskegon County has also taken ownership of the parcel, and the site will be 
evaluated for designated public access points.  Information on the restoration site will be 
made available and signage will be incorporated on the property.  These measures will assist 
with the improvement of public safety on the restoration site.   
 
No metrics are proposed to measure or further evaluate public safety as part of the 
monitoring plan for this site. 
 
1.6 Community Enhancement 

As previously mentioned, the restoration site was privately owned and not accessible to the 
public during pre-restoration conditions.  No active or passive recreational opportunities 
existed on this property with the exception of those accessible by boat along the adjacent 
Muskegon River. 
 
Upon completion of the restoration project, community enhancement will be greatly 
improved.  Muskegon County has taken ownership of the property, and it will be available 
for public access.  Long-term plans for public use of and access to the property are currently 
being evaluated, however, passive recreational opportunities such as kayaking, bird 
watching, and fishing will be promoted.  The new open water channel being created through 
the center of the site will allow for additional backwater access from the Muskegon River to 
the enhanced vegetation communities which will range from deep submergent to forested 
wetland habitats. 
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