
White Cloud Dam Removal Preliminary Analysis 
 

Prepared by Trout Unlimited 

 

 

 

 



Table of Contents 
Introduction and Purpose 1 
  
Overview and History of Dam and Mill Pond 1 
  
Current Status of Dam and Mill Pond 3 
       Hazard Potential Rating 3 
       Recent Safety Inspection 4 
       Maintenance and Repairs 6 
       Status of White Cloud Pond 8 
  
Overview of Dam Removal Process 10 
       Rivers and Dams 10 
       Dam Removal Process 12 
       What Dam Removal Looks Like 14 
  
Special Considerations for White Cloud Dam 17 
       Property Owner Impacts 17 
       Current Use Impacts 18 
       Road Impacts 19 
       Nearby Landowner Considerations 20 
  
Artistic Renderings of Potential Outcomes of 
Removal of White Cloud Dam 

20 

  
Funding and Support for Dam Removal 
 
Acknowledgements 

23 
 
24 

  
References 25 
  
Additional Resources 26 
  
  
  
  

Figures 
Figure 1: White Cloud Dam Spillway and Embankment Photo 1 
  
Figure 2: Spillway Gate Photo 2 
  
Figure 3: Auxiliary Spillway Photo 2 
  
Figure 4: Map of Regulated Dams in Michigan 3 
  



Figure 5: Map of High Hazard Dams in Michigan 4 
  
Figure 6: Extreme Precipitation Trends in US 5 
  
Figure 7: Stoplog Failure Photo 7 
   
Figure 8: Bathymetric Map of White Cloud Pond 8 
  
Figure 9: Aerial Photos of Sedimentation 9 
  
Figure 10: Temperature Impact of White Cloud Dam 11 
  
Figure 11: White River Watershed Stream Temperature Map 11 
  
Figure 12: Before/After Aerial Image of Boardman River Dam Removal 15 
  
Figure 13: Before/After Aerial Image of Manton Creek Dam Removal 16 
  
Figure 14: Conceptual Diagram of Exposed Bottomland Ownership Approach 18 
  
Figure 15: Artistic Rendering Post Dam Removal: Southeast View 21 
  
Figure 16: Map Showing Orientation of Artistic Rendering: Southeast View 21 
  
Figure 17: Artistic Rendering Post Dam Removal: Northeast View 22 
  
Figure 18: Map Showing Orientation of Artistic Rendering: Northeast View 22 
  

 

Appendices 
Appendix A: Additional Aerial Images of Dam Removal Sites 

Appendix B: Property Value Analysis Report 

Appendix C: M20 Bridge Plan Set 

Appendix D: Full Page Format Renderings 



1 
 

Introduction and Purpose 

This report was developed by Trout Unlimited (TU), with input from the City of White Cloud, to serve as 
a resource for the White Cloud City Council as they evaluate options regarding the White Cloud Dam. 
The City of White Cloud is faced with the decision of whether to continue investing in ongoing 
maintenance and repairs for the dam or pursue other options, such as removal of the dam. This report is 
designed to provide a preliminary understanding of the dam removal option. It is not a complete 
engineering and feasibility study that would help determine how the dam should be removed but is 
meant to help inform the decision of whether to pursue dam removal. This report provides an overview 
of the history, background and status of the White Cloud Dam and White Cloud Pond. Additionally, this 
report provides an overview of the dam removal process including several case studies, important 
factors and considerations for removal of the White Cloud Dam, potential results and outcomes of dam 
removal and options for dam removal funding and support. 

Overview and History of Dam and Mill Pond 

The White Cloud Dam is a 950-foot long embankment with three gated concrete spillways (Figure 1). On 
the south side of the dam the embankment is constructed of concrete and is slightly lower than the 
earthen embankment on the north side of the dam, creating a 140-foot long overflow spillway, designed 
to allow water to flow over the top of the dam during high flow conditions (Figure 2). There is an 
auxiliary gated spillway at the north end of the dam, designed to serve as an additional water release 
point (Figure 3).  

 

Figure 1: White Cloud dam spillway and embankment. 
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Figure 2:  Spillway gate. 

 

Figure 3: Auxiliary spillway intake channel. Photo; EGLE. 

The dam was originally built in 1872 to serve the lumber industry. It was destroyed by flooding in 1910 
and rebuilt later that year. In 1975, managers breached the earthen embankment to save the dam 
during a flood (O’Neal 2012). The dam embankment was then raised by three feet, and in 1978, the 
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auxiliary spillway was installed. The dam failed a second time in 1986 during a flood event and was 
rebuilt in 1990, adding the overflow spillway (Devaun 2019). 

The White Cloud Dam in its current state was built for recreational purposes, impounding the South 
Branch of the White River to create White Cloud Pond. The pond is approximately 42 acres. The dam 
provides no electric generation and no practical value in flood control under the current management 
approach.  

Current Status of Dam and Mill Pond 

Hazard Potential Rating 

All regulated dams are classified by the Michigan Department of Environment Great Lakes and Energy 
(EGLE) Dam Safety Program according to their hazard potential, or the possible consequences of dam 
failure or mis-operation. This classification does not reflect the current condition of the dam. The three 
classification levels are Low, Significant and High. The White Cloud Dam is classified as “High Hazard”. 
This means that failure or mis-operation of the dam would likely cause loss of human life. Failure or mis-
operation of High Hazard dams will also cause economic and environmental damage. There are over 
2,500 regulated dams in Michigan. Only 3.5% of these dams are considered High Hazard (Figures 4 and 
5) (EGLE, 2021). 

 

Figure 4: Approximate locations of existing regulated dams (green dots) in Michigan. 
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Figure 5: Approximate locations of existing dams considered to be high hazard (red dots) in Michigan. 

Recent Safety Inspection 

The White Cloud Dam was last inspected in July of 2019. Regular dam safety inspections are carried out 
by the EGLE Dam Safety Unit. The White Cloud Dam is currently required to be inspected every three 
years (the inspection frequency of high hazard dams could change in the future, current legislation in 
Michigan may propose annual inspections for high hazard dams). The inspection stated that the dam is 
in fair condition, with no apparent structural deficiencies that may lead to the dam’s immediate failure. 
The inspection report included several recommended and required actions (Devaun, 2019). 

1. Review and update the hydrologic and hydraulic analysis of the dam 

The White Cloud Dam was designed to contain a 0.5 percent chance (200-year) flood discharge (2,600 
cubic feet per second). Any flood greater than this magnitude would overtop, or spill over the dam. This 
means that, according to historical rainfall and streamflow data, a flood that would overtop the dam is 
predicted to have a 0.5% chance of occurring in any given year. So, it is probable that one flood of this 
magnitude would happen in a 200-year period. 

However, the dam was overtopped once in 2017, once in 2018 and twice in 2019. All of these 
overtopping events occurred during flooding events that were smaller than the designed flood (200-
year). It is the opinion of EGLE that these overtopping events occurred due to mis-operation of the dam 
(i.e. auxiliary spillway gates not raised sufficiently or quickly enough (EGLE Dam Safety, personal 
communication, November 8, 2021)). 
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It was recommended that the hydraulic capacity (i.e., how much flow the dam is able to pass) and 
freeboard (i.e., the vertical distance from the top of the dam to the maximum pond level) be re-
evaluated to ensure they are adequate for the designed flows. The report also suggested that the 
probability of a flood that would overtop the dam be re-calculated.  

The hydraulic capacity, freeboard and calculations estimating the probability of dam overtopping were 
all reviewed by White Cloud’s consultant OMM Engineering and found to be accurate. However, the 
ability of the dam to meet the designed hydraulic capacity requires proper operation of the dam. 

In addition to potential overtopping due to mis-operation, increases in the frequency and magnitude of 
precipitation events and flooding in recent years has called into question the accuracy of flood 
probability predictions (Figure 6). Overtopping often precedes dam failure causing approximately 34% of 
failures in the U.S. (Association of Dam Safety Officials, 2013).  

 

Figure 6:  The Great Lakes Region shows a 42% increase in extreme precipitation over the past 100+ 
years (US Global Change Research Program, nd). 

2. Repair concrete on primary and auxiliary spillway within next three years. 

Some deterioration of the concrete on the spillways was observed in the 2019 inspection. It was 
required that the spillways are repaired and resurfaced. 

3. Extend the walls of the auxiliary spillway between the road and pedestrian bridge, to provide 
sufficient freeboard during the design flood. 
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The walls of the auxiliary spillway were determined to be too low to provide sufficient freeboard during 
a 200-year flood event. It was required that the walls be extended vertically.  

4. Remove trees and brush from embankments and auxiliary spillways. 

White Cloud Department of Public Works completed this in Spring of 2020. They continue to conduct 
routine mowing and brush removal on the embankment. 

5. Install signage and floating barriers upstream of spillways to warn swimmers and boaters away 
from hazards. 

This is a recommendation, and not required by EGLE. 

6. Update Emergency Action Plan (EAP) (this is a requirement for high hazard dams). 

        The plan was updated in 2017 and sent to EGLE in 2020. 

Additional Note: It was also noted that the concrete wall on the upstream side of the earthen 
embankment has a 41-foot wide gap, at the boat launching area. This requires that the City install a 
temporary levee during extreme floods to ensure the dam can handle the design flood and prevent 
water from flowing through this gap and eroding the embankment. The current EAP calls for placing 
sandbags in this area during extreme floods to address this issue. 

Maintenance and Repairs 

The cost of maintaining and repairing dams increase as they age. Like a used car, the older a dam gets, 
the more frequent and more significant repairs become. In order to maintain compliance with dam 
safety regulations and to prevent failure of the dam, the City of White Cloud will have to budget yearly 
for dam maintenance and repairs. The city’s annual budget for fiscal year 21-22 was $827,115. Informal 
guidance received by the city indicates that the city may need to budget an additional $50,000 to 
$100,000 per year to maintain the dam and keep it in compliance (Yvonne Ridge, personal 
communication, June 23, 2021). 

In response to the safety inspection, the City of White Cloud Engineer developed an Opinion of Costs to 
address the required repairs. The cost of completing all required actions (items 2 and 3 above) was 
estimated to be $140,000. Other planned maintenance for the dam, not required by EGLE, is estimated 
to cost approximately $22,000. 

In fiscal year 21-22 the city budgeted $7,500 for dam repairs. These funds were used to complete $2,500 
in required repairs and $5,000 for non-required repairs and maintenance. To remain compliant with 
dam safety regulations, the City will need to complete the remaining $137,500 in repairs by the end of 
2022 (three years after EGLE inspection report filed). The dam is scheduled to be inspected again in 
2022. 

Two recent events have required the city to expend additional funds for dam repairs.  

In 2018, the auxiliary spillgate was overtopped causing water to flow over the emergency spillway 
resulting in a collapse of the dam embankment. Emergency repairs were completed costing $99,000. 
Funds for repairs were obtained from the Section 19 state disaster assistance fund. This funding source 
is not an ongoing opportunity but was provided by the State of Michigan under a Governor’s Disaster 
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Declaration in response to severe flooding in the County of Newaygo. When authorized under a 
Governors Disaster Declaration, Section 19 funding may reimburse eligible local units of government 
(Cities, Villages, Townships, and Counties) for eligible recovery efforts post disaster. This includes but is 
not limited to repair for damages to public facilities or roadways caused by the disaster.  

Stoplogs are used to adjust the water level in White Cloud Pond. When the dam gates are open, the stop 
logs impound the water, allowing water to spill over the top to maintain the specified water level in the 
pond. In July of 2021, two stoplogs failed at the primary spillway, causing White Cloud Pond to drop by 
approximately 10 feet (Figure 7). This issue was not identified in the previous inspection report. Not all 
parts of the dam are readily observable, and even with regular inspections, unforeseen issues can arise 
requiring additional resources and increased liability. All the stoplogs were subsequently replaced at a 
cost of $650. 

 

 

Figure 7: Stoplog failure in July 2021. 
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Status of White Cloud Pond 

The 42-acre White Cloud Pond is primarily used for swimming, fishing and boating. The pond has 
approximately 1.8 miles of shoreline and is deepest near the boat launch and swimming area, with a 
maximum depth of 18 feet (Figure 8). The pond becomes shallower to the northeast, away from the 
dam, eventually reaching an average depth of <4 feet. In general, the lower third of the pond’s length, 
closest to the dam is the deepest with depths >10’ common. The middle third of the pond length has 
begun to fill with sediment, and ranges in depth from approximately 4’ - 10’. The upstream most portion 
of the impoundment has received significant sedimentation, and is now <5’ deep (Figure 9). This section 
includes from M20 downstream to where the reservoir “bends”, or turns and flows to the west towards 
the dam. 

  

 

Figure 8: Bathymetric map of the 
White Cloud Pond Reservoir with 
aerial imagery of the same area. 

Red: <5ft 

Orange: 5-7ft 

Yellow: 7-10ft 

Green: 10-12ft 

Light Blue: 12-15ft 

Dark Blue: 15ft 
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Dams not only impede the flow of water, they also impede the flow of sediment. Streams and rivers pick 
up sediment, carry it downstream and eventually deposit it. When a river is impounded, the velocity, or 
speed, of the water decreases causing sediment suspended in the water to settle to the bottom of the 
impoundment. Over time, continued deposition of sediment has begun to fill the White Cloud dam 
reservoir, reducing the depth and overall water storage. In time, it is likely that the pond will become 
completely filled with sediment. 

 

 

Figure 9: Aerial images of the uppermost portion of the White Cloud Impoundment indicates 
increased sedimentation between 2013 and 2016. Red arrows indicate areas showing increased 

sedimentation. This site is located just downstream of the M20 bridge. 

2013 

2016 
 

 

Direction of Flow 

Direction of Flow 
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The sediment design life (period of time before a reservoir or mill pond fills with sediment) is typically 50 
to 100 years (Advisory Committee on Water Information, 2017), but is highly variable based on the 
sediment supply of rivers, and the size and volume of reservoirs. In the late phases of this process, the 
reservoir will be shallow with abundant fine sediment. This promotes the growth of aquatic plants and 
algae, which accelerates the filling of the reservoir and can reduce water quality.  

Based upon visual assessments and historic records, White Cloud Pond appears to now be about mid-
way through reservoir filling, yet without additional data on the sediment transport rate from upstream, 
we are unable to project how long the rest of the sedimentation process may take.  Sediment can, in 
some cases, be addressed by removal through dredging to prolong the lifespan of the reservoir. 
However, dredging of submerged sediments is typically cost-prohibitive and thus limited as a practical 
means for managing sediment. 

As an example, the town of Morley in Mecosta County (MI) maintains a dam on the Little Muskegon 
River that creates Morely Pond. Increasing sedimentation has contributed to blooms of nuisance 
vegetation, forcing the town to spend $7,000 to $15,000 dollars a year for invasive species 
management. The town received a quote of $500,000 - $1 million to dredge the pond (Wheelock, 2009). 

In 2019, the Michigan Department of Natural Resources (MDNR) conducted a fisheries survey in the 
pond. Of the 1,333 fish captured, 94% were Bluntnose Minnow, Brook Stickleback, White Sucker and 
Common Carp. There were a small number of gamefish and panfish caught including 19 sunfish (which 
were recently stocked by the city of White Cloud), two Black Crappie, one Brown Trout and five 
Northern Pike. Seventeen Pumpkinseed Sunfish, averaging 4-inches, were caught as well. Based on the 
results of this survey, it is MDNR’s opinion that the pond does not offer good fishing opportunities 
(Tonello, 2019).  

Overview of Dam Removal Process 

Rivers and Dams 

Watersheds and rivers are the drainage network for surface and groundwaters in an area. Both surface 
topography and underground geology influence how water flows over, under, and through the earth 
into rivers.  As the river flows downstream, the water also interacts with and carries sediments, 
nutrients, organic material and aquatic organisms. Dams, while constructed to provide benefits to 
people, alter the natural flow and pattern of water, sediments, nutrients and biota. Dams impound 
rivers, creating lake-like environments within rivers, and in turn the natural patterns and ecology of river 
systems are impacted. There is a wealth of scientific literature accumulated over the last 50 years that 
document the different ways dams alter and impact river systems. In relation to White Cloud Dam, a few 
particular alterations or impacts are of significance.  

Water temperature is a fundamental characteristic of a river system, which defines the fish community. 
Coldwater fish such as brown trout, brook trout, steelhead (rainbow trout), salmon, and various smaller 
fish such as sculpin, need coldwater to survive. The White River watershed upstream from White Cloud 
Dam is exceptionally cold with temperatures in the optimal range for coldwater fish to survive and 
thrive. As this coldwater flows into the White Cloud Dam impoundment it slows and warms, and when it 
leaves the impoundment has reached a temperature range in summer months that is stressful for 
coldwater fish. This temperature impact was documented in 2000 by researchers from Michigan State 



11 
 

University (Lessard and Hayes, 2003; see Figure 10 below). The temperature impact was again 
documented by TU in 2020, when an eight degree Fahrenheit increase in water temperature below the 
dam as compared with upstream of the dam was measured (Figure 11). As a result, the White River 
downstream from White Cloud Dam provides marginal habitat for coldwater fish such as trout. To 
mitigate this loss in coldwater habitat, the DNR annually stocks brown trout at various locations in the 
White River downstream of the dam to provide angling opportunities. From the research and data 
collected, if the dam were removed, it is predicted that brown trout and brook trout would naturally 
reproduce and survive at higher abundances downstream of the dam than stocking allows.  

 

Figure 10: White River temperature change due to White Cloud Dam from Lessard and Hayes, 2000. 
White River Dam temperature change equivalent to 6 degrees Fahrenheit. Of the 10 dams displayed in 

this table at least 5 have been subsequently removed. 

 

Figure 11: Temperature monitoring results show high quality coldwater habitat (blue dots) above White 
Cloud Pond, transitioning to marginal coldwater habitat (yellow and red) below the dam. Red arrow 
indicates the location of the dam. 
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Additionally, White Cloud Dam prevents fish passage in the White River upstream and downstream of 
the dam. For example, brown trout planted downstream of the dam encountering critical water 
temperatures in the summer, are unable to swim upstream, above the dam, to use the cold thermal 
refuges.       

Dam Removal Process 

The dam removal process can seem complex and daunting. However, while each dam and river system 
has its own unique specific conditions, there are several general steps that apply to all dam removals. 
Here, we identify and discuss those steps in relation to the White Cloud Dam.   

1.) Dam owner/stakeholder consideration of dam removal. Most of the dams in Michigan have been in 
existence now for over a century. The dams and the impoundments they create have become normal 
fixtures in people’s lives, and contemplating dam removal involves considering change to things we have 
become used to. This is often the most difficult and most important step in the process. People’s 
interactions with dams and resulting ponds are diverse. Ponds can hold a wide range of values and 
memories, making considerations for their disposition complex. It is important to start the process by 
accurately identifying all considerations involved with keeping and maintaining the dam, and all 
considerations for removing the dam. This includes clearly predicting the burdens, opportunities, costs, 
and people’s interests associated with both options. The natural next step is to weigh these factors in 
regard to how important each consideration is, to whom or to how many, and to evaluate tradeoffs 
between them. For example, in all dam removal decisions, the economic costs (size and frequency of 
costs, and how the funding for them will be derived) almost always factors heavily into final decisions. 
Furthermore, for municipally owned dams, the costs to keep and maintain dams must be considered in 
light of funding options, such as increased taxes and cuts to other services. In some cases, the preferred 
decision simply is not economically viable.    

2.) Engineering & Removal Planning. If a decision to further pursue dam removal is made by the owner, 
the next step is to collect relevant site data, and to develop plans for removal and site restoration 
following removal. Some dams are small and dam removal plans are relatively simple. Larger dams are 
more complex and can have many important variables that need to be assessed and provided for in dam 
removal planning. The White Cloud Dam is of moderate size when compared to other dams in the state 
that have been considered for dam removal. For more complex dam removals, dam owners often 
engage with an entity (e.g. a consulting firm or non-governmental conservation organization (NGO)) to 
assist in project management in coordination with the owner. The owners and their partners would then 
pursue grant funding (through various governmental grant programs or charitable foundations) to 
acquire funds to have an engineering assessment and dam removal design plan created. Once funding is 
acquired, a qualified entity would be contracted to complete engineering and design work. This would 
be managed by the dam owner, a consulting firm or NGO acting in coordination with them. In the 
process of developing the engineering and design plans, the dam owner is consulted regarding options 
available to them (“alternatives”). The outcome is a dam removal plan or project design that presents 
the strategy and project components that are preferred by the dam owner, provides details necessary 
for the actual project to be conducted, provides the necessary information to successfully acquire 
permits for the project and a project cost estimate.    

Within engineering and dam removal designs, several key elements make up the bulk of the work. 
Sediment management is a key component. This includes understanding what type of sediments are in 
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the impoundment and may be mobilized following dam removal. Are those sediments contaminated, 
and if so, where and to what degree? Will the sediment be too excessive for the river downstream to 
carry and distribute? Does infrastructure exist that would possibly be impacted by the sediment 
movement? Depending on answers to those questions, specific strategies are developed to address 
sediment-related issues. 

The second key topic is the actual planning of the dam structure demolition, including how the dam is 
constructed and how the actual physical removal process will need to be conducted. The third key 
component is to understand and plan site restoration design following dam removal. Removing dams 
will expose or uncover bottomlands of the impoundment, and owners need to develop a plan for how 
they want to use newly exposed land in the future. Some dam owners may elect to leave the exposed 
land to natural revegetation, while others may want to create a new park with various amenities. How 
the exposed land is desired to be used should be decided and defined in the dam removal plan, and 
conducted as part of the project and identified in the project cost estimates.    

3.) Implementation.  When the engineering and design plan is approved by the dam owner it is then 
possible to pursue grant funding to pay for the dam removal project. There are a variety of federal, state 
and private grant programs available that provide funding for dam removals. These are discussed 
separately within this report. Because of the level of documented impact White Cloud Dam has on 
conditions within the White River, achieving funding for this project would have a high level of probable 
success.  When funding is achieved, the dam owner or an agent acting on their behalf, would then serve 
as fiduciary for the funding and contract with construction and/or restoration consulting firms to 
implement the plan. Permitting would be navigated using the engineering and design plans, and the 
actual project would then commence.   

A typical timeline for these steps, following a dam owner decision to pursue dam removal, might 
include: 1 – 1.5 years for acquisition of funding and execution of an engineering and design plan, 1 – 1.5 
years to acquire funding for dam removal project, 1-2 years for completion of the dam removal project.  
Thus, it might be reasonable for the entire process to take 3-5 years to fully complete, following the 
decision to pursue removal.    

Because White Cloud Dam is rated as High Hazard, and because there are repairs required by EGLE to be 
completed in the near future, a decision to remove the dam may have implications regarding the 
timeline for the required repairs. This is at the discretion of EGLE Dam Safety staff, but if they know that 
a dam owner has chosen to pursue removal, it is common for them to work with the dam owner on the 
safety requirements. For example, if they know the owner is committed and working toward dam 
removal, they may grant a temporary stay for certain requirements, and/or they may temporarily waive 
them but require the pond level to be lowered to some extent during the dam removal process, to 
reduce risk of safety issues. In general, they have responsibilities to reduce safety risks posed by dams, 
but they recognize that dam removal processes take time, and that removal will eliminate future safety 
risks. Our past experiences with this same situation has found EGLE to be understanding, supportive and 
accommodating of balancing short- and long-term safety risks with dam removal projects.    
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What Dam Removal Looks Like 

In explaining what a dam removal would look like, it is useful to revisit what the dam did to alter a 
segment of stream originally, because generally a goal of dam removal is to reverse those changes. In 
the most general sense, the impoundment and pond created will be drained of water, and that area will 
return to looking, generally, like the stream further upstream and downstream of the dam and 
impoundment. Rivers flow downhill, and how steep that downhill angle is (i.e. slope or gradient) varies 
along rivers. It is not universal, but often dams were located and constructed at the downstream 
boundaries of relatively steep sections of rivers. This allows a dam of a certain height to impound a large 
volume of water, which was often beneficial to the purpose of the dams. So, it is often the case that the 
river section restored through dam removal might also be relatively steep. The steeper the slope of a 
section of river, the more riffles and pools it has, compared to less steep sections that are slower flowing 
and comprised of more uniform “run” habitats.     

Throughout the life of a dam, sediment delivered down river systems settles and accumulates in the 
impoundment, first filling up the upstream portions of the impoundment, and progressively filling in 
downstream portions. So, upon dam removal, the new river channel will cut downward through the 
accumulated sediment. The accumulated sediment is often very rich with organic material and contain 
decades worth of plant seeds. Following dam removal, these newly exposed sediments revegetate 
surprisingly quickly. The result is nearly immediate coverage of grasses and low-growing vegetation. If 
left alone, years later some trees and shrubs such as willows begin to grow.   

In this case, the former impoundment area will turn into a flowing stream section, with wide prairie-like 
settings surrounding it where the impoundment had flooded. However, individual landowners of the 
exposed impoundment bottomlands can often decide how they will manage that property. Some 
owners may choose to actively mow the property and manage it as added lawn; others may choose to 
let a natural grassland like area develop and maintain it by cutting tree growth; and others may help a 
forested vegetation takeover by planting trees of their choosing or allowing natural trees to grow.  
Figures 12 and 13 show two Michigan rivers before and after dam removal. Before/after images show 
the transition from an impoundment to a river. More aerial images of dam removal sites can be found in 
Appendix A. 
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Figure 12: Aerial image of Boardman River before/after removal of the Brown Bridge Dam. 

Before 

After 
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Figure 13: Aerial image of Manton Creek before/after removal of Mill Pond Dam. 

Before 

After 

 

 



17 
 

Special Considerations for White Cloud Dam 

Property Owner Impacts 

There are 34 waterfront land parcels surrounding White Cloud Pond. Parcel sizes range from 0.38 to 86 
acres, with a median of 1.2 acres. Parcel boundary descriptions for these properties vary in how they 
describe the boundary as it relates to White Cloud Pond and the South Branch White River. Some 
parcels state the boundary to be the “water’s edge of Lake White Cloud” while other boundaries are 
described as just “the water’s edge”. Other parcels boundaries are described as the “shore of Lake 
White Cloud”, while some do not reference the lake at all. Some parcels at the uppermost section of the 
lake reference the “White River” or “thread of White River” as boundaries. Typically, parcels that make 
no mention of water as a boundary are fixed, and the boundary may not change even though the 
water's edge location changes. For parcels abutting the water's edge on impoundments, its typical to 
see a variety of different terms, and those used would matter for how the parcels might change with 
loss of the impoundment or “pond”. In some cases, dam owners bought the bottomlands to be flooded 
by the dam, and still retain parcels describing those boundaries. Yet, it's also common for submerged 
bottomlands to not clearly be owned by any entity, with a variety of waterfront parcels that all currently 
end at the current water’s edge (who wants to pay taxes on underwater land right?). In the case of the 
White Cloud Dam, there is no apparent owner of the bottomlands. 

If the dam were to be removed and the water level lowered, 30 or more acres of land will be exposed, 
possibly leading to questions of ownership due to inconsistent parcel boundary descriptions and 
references. The variable property descriptions can cause confusion and discord, as landowners sort out 
new property boundaries. In some dam removal cases, newly exposed lands (without clear ownership 
asserted) are turned into public parks and river access. But an alternative that may be suitable in this 
situation is to assign the newly exposed lands to the adjacent property owners. This would allow them 
to maintain waterfront property status, and will increase the size of the parcels, both benefiting 
property value. One simple strategy to accomplish this would be to extend property lines until they 
reach the river’s edge, or center thread of the river channel. See example of this approach below in 
Figure 14. Many strategies are possible for dealing with the newly exposed land ownership. As this has 
legal components, and ramifications to adjacent property values and taxation, this is a key element to 
proactively address.   

For this report, an experienced real-estate agent based in West Michigan was contracted to conduct a 
property value analysis to estimate the potential impact of dam removal on the value of properties 
around White Cloud Pond. By comparing property sale values with frontage on White Cloud Pond with 
property sale values for comparable homes on the White River, the analysis determined that White 
River frontage is more valuable than frontage on White Cloud Pond. According to the analysis, if two 
identical properties were listed, one on White Cloud Pond and one on the White River, the river 
property would fetch approximately 20% more than the pond property. The methods and results of this 
analysis are explained in more detail in Appendix B. 
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Figure 14: Conceptual representation of potential parcel expansions with newly exposed land. Dark green 
represents an existing pond. The blue represents the river that would form after dam removal. The parcel 

additions are newly exposed bottomlands that are added to adjacent properties. 

 

Current Use Impacts 

The White Cloud Pond is currently used for swimming, fishing and boating. There is a beach with about 
30 yards of shoreline, a gravel boat launch on Silver Avenue, and shoreline access near the beach and off 
Silver Avenue. Free swim lessons for 5-16 year old children are held for two weeks in the summer. 

The Russell Gilbert Kids Free Fishing Day is an annual event where families gather for a day of fishing and 
fun with cash prizes for anglers who catch tagged fish. Started in 1983, the event was championed by 
former White Cloud Mayor Russell Gilbert and has been continued by his family. The event drew over 
500 participants in 2021. The Michigan DNR Fish Stocking database shows that White Cloud 
Impoundment was stocked with Rainbow trout in 2000, 2017 and 2018, and with 800 sunfish in 2019, all 
from private plantings authorized by the DNR.    
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According to contacts at the City of White Cloud, three significant concerns of the dam removal option, 
in addition to impacts on waterfront property, are impacts to free swimming lessons, the public beach 
and the free fishing day event. Removal of the dam would require the City of White Cloud and event 
organizers to reimagine these events and programs or explore alternative locations. Some ideas are 
presented below. This is not an exhaustive list, and the local citizens who organize these events would 
be best suited to explore potential alternatives. Both up-front and ongoing maintenance costs of 
alternatives will need to be further evaluated by the city and partners.  

Swimming 

-Explore the opportunity for a smaller pond to be retained near site of current beach (through possible 
excavation or landscaping of the exposed bottomlands). It is questionable whether a small pond would 
provide adequate or desirable swimming opportunities, however.   

-Explore the opportunity for installation of a public pool in the park. Avoidance of ongoing dam 
maintenance costs may allow budgetary discussions of possible public amenities.   

-Alternative sites for free swimming lessons could be identified, such as other nearby lakes or pools. 

Free Fishing Day Event 

-Explore the opportunity for a smaller pond to be retained near site of current beach. The pond could be 
stocked and used as the site for the event. 

-Hold the event on the river. If the dam were to be removed, the city would own approximately 1/4 mile 
of river frontage. This could potentially provide a larger area for event participants to spread out and 
fish. Pending DNR approval, trout could be stocked in the river for the event. Because the river provides 
more suitable habitat for trout, any fish not harvested during the event would provide future fishing 
opportunity rather than die off in the pond due to high water temperatures. Essentially, wild trout 
populations in the public waters would be present and healthy (there would already be abundant wild 
trout present), additional trout could still be added to the area for the event, and the local public could 
continue to enjoy the fishing there beyond the annual event.   

-Alternative sites for the fishing day event could be identified. 

Road Impacts  

Two roads presently surrounding the dam would need to be addressed by subsequent dam removal 
plans. First, the road over the top of the dam would obviously be affected. Two strategies are possible 
for that bridge and road. It is possible that the road could be considered non-essential and could 
terminate in a dead end on either side, perhaps replaced by parking for river access. If the road were 
deemed beneficial to maintain, a replacement bridge crossing could be designed and incorporated into 
the dam removal project. Dams serving as bridges is a common scenario and including bridge 
replacement as part of dam removal projects is also common.   

The second road consideration in removing the dam is M20. The M20 bridge is located across the White 
River in an area that is still part of the impoundment (while narrower here, the water elevation is still 
affected by the dam). This poses a consideration and concern for design of a dam removal, in that the 
river may incise, or cut, downward enough to cause issues with the road embankment stability and or 
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the bridge abutments. From our preliminary review of the road and river channel, we believe the road 
embankment stability will not pose serious concern, given the distance and contour of the land between 
the river and the road embankment. However, future dam removal and associated river restoration 
design, could ensure this through the use of relatively simple streambank stabilization techniques. As 
part of this preliminary scoping, we acquired the blueprints for the M20 bridge to assess the depth of 
the abutments it was built on. Those designs indicated that the abutments or footings of the bridge 
were built deeply and could safely withstand some degree of lowering of the stream channel (M20 
bridge plan set can be found in Appendix C). However, if dam removal is pursued, in engineering and 
design of the project, we would anticipate that grade control structures would be installed in the river 
channel downstream of the M20 bridge, to “lock” the elevation of the stream under the crossing at a 
slightly lower elevation, but to prevent the full extent of incision that might occur there.  Slightly 
lowering the streambed at M20 appears to be feasible, and would allow some, albeit not full, 
meaningful restoration of habitat conditions in the river upstream of the bridge (the river is unnaturally 
slow and impounded upstream of the bridge), while ensuring the stability of the M20 bridge structure.  
These considerations would be dealt with in an engineering and design plan. They are readily 
compensated for and would not hinder dam removal.   

Nearby Landowner Considerations. 

White Cloud Dam is owned by the City of White Cloud. The property the dam is located within includes 
Everett Township. Some of the property the dam is located on, or would need to be accessed, is owned 
by Harbison Walker. In order to secure permits for dam removal projects, permission of landowners 
where land will be accessed is required. As part of a dam removal project, there may be a need to 
undertake certain activities in locations within the former impoundment (e.g., to grade new banks, 
install grade controls, etc.), and these activities would require permission from landowners.   

Property owners along White Cloud Pond would be affected by changes to the dam. While they enjoy 
the lake like setting created along their properties by the dam, it’s the owner of the dam that bears the 
liability and fiscal burden for maintaining it and deciding whether to remove it. While the City bears the 
burden of maintaining or removing, it is still appropriate to acknowledge and reflect on how those 
decisions will affect the nearby landowners. Some landowners may prefer the impoundment, while 
others may be excited about the possibility of dam removal. Those different perspectives will also vary 
in how strong they are held. It is also common for lakefront owners to feel strongly against dam 
removal, but to reflect on it and embrace the changes it brought after a few years. Many of the 
landowners are already living on a part of the impoundment that has filled with soft sediments and is 
shallow and mucky in front of their property, while others further downstream may still enjoy deeper 
water and swimming.   

Artistic Renderings of Potential Outcomes of Removal of White Cloud Dam 

At the conclusion of dam removal and restoration the site will look quite different. Where there was a 
small pond, a river would flow. The size of the river will be comparable to nearby upstream and 
downstream reaches. The river will follow the old river channel, meandering through the area once 
inundated by the pond. The adjacent, newly exposed, land surface will be managed according to the 
wishes of landowners. The renderings below were developed to aid the community of White Cloud in 
visualizing what the site could look like post-dam removal. It is important to note that this is a 
conceptual rendering, and the actual site outcomes for the newly exposed lands would be determined 
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by the City of White Cloud and other riverside landowners. Full page versions of the renderings can be 
found in Appendix D. 

 

 

Figure 15: View from current White Cloud Dam site, looking southeast. 

 

 

Figure 16:  Blue X indicates the position of the viewer in the previous rendering. The white arrow 
indicates the direction in which the viewer is looking. 
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Figure 17: View from position just southeast of current dam site, looking northeast. 

 

 

Figure 18:  Blue X indicates the position of the viewer in the previous rendering. The white arrow 
indicates the direction in which the viewer is looking. 
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Funding and Support Resources for Dam Removal 

There are a variety of funding mechanisms to support dam removal. Twenty-percent of dams in the US 
Army Corps of Engineers National Inventory of Dams are owned by local governments. Another 63% are 
privately owned (Gonzalez and Walls, 2020). Typically, these dam owners do not pay for dam removal, 
though they may contribute to dam removal costs in some cases.  

Grant programs for dam removal typically fall into one of two categories, programs removing dams for 
environmental benefits and those removing dams for hazard mitigation. Due to the significant and well 
documented temperature impacts associated with the White Cloud dam, funding proposals to support 
removal would be highly competitive for programs funding projects for their ecological benefits. Hazard 
mitigation grants are sometimes difficult for rural communities to obtain, as cost-benefit analysis falls 
short when compared to more urbanized areas, where flooding has the likelihood for greater loss of life 
and infrastructure impacts. That said, environmental benefits are increasingly being factored into hazard 
mitigation cost/benefit analysis, making rural projects more competitive for these funds. 

Federal 

There are several federal grant programs that fund dam removal in Michigan, to promote the positive 
benefits to aquatic life and water quality. In the Great Lakes, grant programs administered by the US 
Fish and Wildlife Service (USFWS), the National Oceanic and Atmospheric Administration (NOAA) and 
the Great Lakes Restoration Initiative (GLRI) have been used to support dam removals. The recent 
passing of the Infrastructure Investment and Jobs Act will significantly increase the availability of funds 
for dam removal in the coming years. This act will result in an unprecedented investment of $1.2 trillion 
over the next five years in infrastructure projects, including dam removal. This type of opportunity does 
not come around often. Over $2.4 billion will be made available nationally to federal agencies and state 
governments for programs that can be used to fund dam removal. These funds will be administered by 
agencies such as the Federal Emergency Management Agency (FEMA), USFWS, US Forest Service, NOAA, 
the Environmental Protection Agency and state hazard mitigation agencies. These funds present a once 
in a generation opportunity to fund dam removal projects that mitigate hazards and provide 
environmental benefits. With our deep partnerships with the natural resource agencies, TU is well-
positioned to help ensure these funds are put to the best use. Timelines and methods of distribution for 
many of these funding sources are currently being developed. In Michigan, projects to be considered for 
state hazard mitigation funds must be submitted for consideration by July 2022. It is unknown how 
much funding will be available at the time of writing this report, but these funds can be used to 
complete engineering and feasibility studies in addition to dam removal itself. 

State 

State funding sources include the Michigan DNR Fisheries Habitat Grant Program. This grant program 
has had a significant priority on dam removals. Angler licenses are a major source of funding for this 
grant, supporting priorities that improve fishing. Another funding source to the DNR grant comes from 
the State Dam Grant, which was partially designed to help local municipalities deal with aging dams. 
White Cloud dam removal would be highly competitive for funding under this program. In addition to 
the DNR grant program mentioned, there is currently legislation being considered in Michigan that may 
provide enhanced funding for dam removals, including new grants just for the engineering and 
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feasibility studies. While this enhanced funding would add significant additional grant funding for 
projects like this, this legislation has not yet been passed and funded at this time.   

Private 

Private funding is also available for dam removal. The National Fish and Wildlife Foundation Sustain our 
Great Lakes Program has invested millions of federal and corporate partner funding to support natural 
resource restoration projects such as dam removal. Other regional foundations, such as the Great Lakes 
Fisheries Trust, make investments in dam removal. Local foundations, such as the Fremont Area 
Community Foundation, may also invest to support natural resources and economic benefits of dam 
removal.  

It is important to note that outside entities can provide support for fundraising and project 
management, often at no cost to the city. Conservation organizations, such as TU, have experience 
developing funding proposals, organizing partners, developing bids, managing contractors, obtaining 
state/federal permits, etc. for dam removal, and can provide any, or all, of these services to the city. The 
city could also choose to hire a consultant to manage a dam removal project. Some consultant costs may 
need to be covered by the city, though they can also be included in grant budgets and at least partially 
covered by outside funders. 

While the costs of continued repairs to dams usually must fall to the dam owner, costs to remove dams 
and the associated projects (e.g., bridge replacements) are typically able to be covered through grant 
funding from outside sources.  With White Cloud Dam, the unique nature of this project, the ecological 
benefits of removing it, its hazard rating, and the additional surge of federal funding becoming available 
position it with an extremely high probability of securing needed grant funds. This would effectively shift 
the financial burden from the City to outside sources. 
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Additional Aerial Images of Dam Removal Sites 
 

 

 

 

 

 



 

 

Mill Creek Dam Removal in Dexter, MI 
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Stronach Dam on the Pine River 
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Song of the Morning Ranch Dam on the Pigeon River 
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Lake Kathleen Dam on Maple River. Post removal image taken shortly after removal and site is not fully 
restored. 
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Property Value Analysis Report 
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M20 Bridge Plan Set 
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Full Page Format Renderings 
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