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Introduction 
 

Under the provisions of 2003 PA 14 (“PA 14”), compiled at MCL 324.32516, the 
Michigan Legislature directed the Michigan Department of Environmental Quality (“MDEQ”) 
as follows: 
 

By January 1, 2006, the director shall prepare and submit to the senate 
majority leader, the speaker of the house of representatives, the standing 
committees of the legislature with jurisdiction primarily related to natural 
resources and environment, and the governor a report that evaluates the 
activities allowed under subsection (1), describes the impacts to the affected 
areas, and recommends statutory changes based upon the evaluation, if 
appropriate (emphasis added). 
 

This provision calls for evaluation of the impacts of activities authorized under MCL 
324.32516(1), which permits the removal of vegetation not in a reckless manner, but with 
appropriate safeguards.  In order to qualify for vegetation removal under the statute, the 
following rules are applied: 
 

• The area must consist of unconsolidated material predominantly composed of 
sand, rock or pebbles, or be predominantly vegetated by non-native or invasive 
species. Alternatively, the area must 
have met one of these criteria on 
January 1, 1997.  (This safeguard 
protects historically groomed 
beaches). 

 
• The removal of vegetation does not 

violate part 365 or rules promulgated 
under that part, or the endangered 
species act of 1973, Public Law 93-
205, 87 Stat. 884, or rules 
promulgated under that act.      A Caseville beach in 2006                               
(This safeguard protects endangered species).    

 
• The area in which removal of vegetation 

may occur is not an environmental area.  
(This safeguard protects historic coastal 
wetlands.)  Environmental area is defined 
at Section 324.32301(b) as “an area of the 
shoreline determined by the department 
on the basis of studies and surveys to be 
necessary for the protection and 
maintenance of fish and wildlife.”   
             A functional wetland in Wildfowl Bay 
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• The area in which removal of vegetation may occur does not exceed 50% of 
the width of the upland riparian property or 100 feet, whichever is greater, or a 
wider area if approved by the director.  (This safeguard respects private 
property rights and recognizes that historically groomed beaches can be 
maintained, including the removal of vegetation. 

 
• 2003 PA 14 was designed to protect traditional 

functional wetlands and historically groomed 
beaches.  The above safeguards provided an 
outstanding balance to achieve a well-reasoned, 
non-discriminating legislative approach to the 
low water conditions that have existed since 
2000. 

 
 Unfortunately, the MDEQ did not issue the report as directed by the Legislature on 
January 1, 2006.  This immediately impaired full debate on the merits of the MDEQ’s report 
prior to the sun setting date (June 5, 2006) of the vegetation removal provision of 2003 PA 14.  
It was mid-March before the MDEQ released the report to the general public and others.  
 
 Despite short notice, SOS immediately reviewed the report and became concerned 
about many aspects of it.  We were disappointed that the agency chose for the studies two 
scientists who had already taken positions on the beachgrooming debate, and whose views 
were well known to the agency and others.  We contacted several prominent scientists at 
various Michigan colleges and universities, but they declined to review the MDEQ’s study.  
Several scientists privately indicated to us that they receive funding from the MDEQ, MDNR 
and the EPA and that the college or university would object to their conducting a review of the 
MDEQ’s study, especially if the review was unfavorable.  It was early April before we could 
obtain the services of highly qualified scientists to review the report.   Please review their 
qualifications in Tab 6 of this document.   
 
 We are concerned about a socio-political environment in which academics and 
scientists do not feel free to debate or criticize MDEQ positions on environmental matters.  We 
believe such a situation inhibits our state’s ability to obtain scientifically accurate information.  
We however salute scientists and other professionals who have the courage to tackle such 
thorny issues.  Without scientists willing to publicly comment on another scientist’s work, we 
are left with unchallenged findings that are not helpful to our legislators.   

 
 SOS has attached the full and complete reports (Tabs 1, 2, 3, 4 and 5) of the four 
scientists we found willing to publicly review the MDEQ study.  We have summarized and 
highlighted our scientists’ comments under “Summary of Scientists’ Findings.”  Additional 
details can be found by referencing the attachments.   Please take the time to fully review our 
scientists’ comments.  We have also provided a mini-DVD (Tab 7) which was shown during 
legislative hearings on beach maintenance. If you have questions or comments, please send 
them to us at sosboard@avci.net.  
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Summary of Scientists’ Findings 
 

MDEQ’S STUDY FAILED TO MEET THE MINIMAL REQUIREMENTS OF  
PA 14 OF 2003 

 
• Despite the Legislature’s directive, none of the research was specifically designed or 

undertaken for the purpose of evaluating the impacts of the maintenance activities as 
required under PA 14.  Instead, it appears the study is simply a continuation of the 
MDEQ’s interest in “wetland fragmentation.”  

 
• The studies analyzed coastal wetland systems at large and in certain geographic areas, 

rather than addressing the specific activities authorized by PA 14. 
 

• By focusing on impacts in such areas as dredged channels and canals, areas containing 
fill, state park beaches, and other areas where maintenance activities have been 
undertaken for decades (and not simply as a result of PA 14 authorization), the studies 
exceeded the scope of PA 14.  

 
• The studies were improperly limited to environmental impacts of beachgrooming.  The 

studies did not “describe the impacts” of beachgrooming on such important issues as 
constitutionally protected private property rights, economic value to the property 
owner, economic value to the community and the state, health related issues, value of 
maintaining historically groomed beaches, recreational value, navigation issues, 
impacts of invasive species, and safety issues related to clean and healthy beaches. 

 
• The studies did not discuss the balance 

that needs to be recognized when 
analyzing the ephemeral nature of the 
coastal wetlands, the values provided 
by the wetlands and the true short term 
changes due to vegetative clearing and 
beach grooming activities within the 
framework that the wetlands will 
likely disappear with the rise in water 
levels.         A groomed Caseville shore 

 
• The MDEQ studies did not put the issue in its proper perspective; in fact, much less 

than 1% of the total Saginaw Bay coastline was impacted during the three years of 
implementation of PA 14 by vegetation removal activities.  The study gave legislators 
no information by which they might balance environmental factors with other public 
policy interests. 

 
 
 
 
 
 
       Amount of Vegetation Removed Chart 
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• The study did not identify the vegetation actually removed under PA 14 and analyze 

whether it was naturally occurring, or whether it was the result of pollutants and/or 
non-native, invasive species. 

 
• If in fact the acreage of wetlands is greatly diminished during years with higher lake 

water levels (as suggested in the Albert (2005) report), then the minor impacts 
associated with occasional, low water period beach management is in all likelihood an 
imperceptible blip on the health chart of the lake ecosystems. 

 
• The bulk of the environmental changes 

discussed in the MDEQ’s report result from 
the removal of vegetation into marshes 
extending well beyond the shoreline, at 
times 150 feet or more.  Such activities 
(e.g., cutting a boat channel through a well-
established marsh) have nothing to do with 
activities allowed under PA 14, and 
attempting to make such a leap has no 
scientific basis whatsoever.  PA 14 did not 
authorize vegetation removal in the waters 
or in established marshes.         How does a study of this channel through 

 a marsh relate to beachgrooming? 

 
MDEQ’S STUDY METHODOLOGY IS PROBLEMATIC 

 
• The MDEQ studies indicate that the initial design called for contiguous reference 

(functional wetlands) and treatment sites (mowing, raking, hand pulling and filling on 
historically maintained beaches) but the design had to be modified and was done 
without adequate rational or justification.   

 
• The MDEQ studies had a disproportionate number of sample sites in each category of 

treatment sites compared to numbers of reference sites.  This allows for significant 
errors on the statistical analyses.  

 
• The MDEQ studies provide evidence that there were mid-study changes.  This makes it 

difficult to interpret data in a meaningful way. 
 

• The Uzarski and Burton (2005) report chose to discuss in detail only one largemouth bass, 
which showed an adverse anthropic edge effect when compared with the reference 
transects. Nevertheless, they concluded that: “Overall, larval fish communities appeared to 
be impacted by wetland fragmentation to spatial extents much greater than the immediate 
areas of vegetation removal” (p.21). This conclusion is contradicted by their data. 

 
• The MDEQ studies extol the concept that stagnation, anaerobiosis and perhaps even 

reducing conditions are a healthy and desirable condition for the water column in parts 
of the aquatic environment of Lake Huron and presumably the other Great Lakes.  This 
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concept is foreign to many scientists and research always leads most to believe that 
healthy aquatic systems should remain aerated and not stagnate. 

 
• There are several incomprehensible and incongruous discrepancies reported in the 

MDEQ’s study.  For example, Table 1 of the report shows that the report lists and 
maps 10 natural sites, but the figures showing the results of the data analysis show data 
reported from 20 natural locations. 

 
• The small sample size for filled and hand-pulled sites calls into serious question 

conclusions that are far reaching for an entire bay. 
 

• There are significant distances, as much as several miles, between paired sites.  This 
violates the study’s parameters, which provided:  “sampling points representing 
different treatments were located as near as possible to each other, with additional 
physical sampling of geomorphic context to determine if the treatments were 
geomorphically equivalent.”  Therefore no effort was made to report, as promised, on 
either the ecological or the morphological equivalence of any of the sites.   

 
• The MDEQ’s hired scientists failed to provide even the basic information to support 

their findings, such as:  the water depth of the sample transect; dimensions of the 
marshes; vegetation of the specific marshes; plant density in and among the sites; 
direction that the beach faces at the sample points; offshore water depths; and specific 
substrate at the sampling points.  These are variables which should be considered when 
developing and evaluating the statistical analyses and scientific conclusions. 

 
• One cannot determine if the beach management is being tested, or whether statistical 

methods test the divergent morphology and ecology of the sites. 
 

• There is support in the MDEQ’s study that 
mowing has no significant effect on any of the 
measured vegetation parameters.   

 
• Many of the conclusions of the report are 

compromised by the failure of the report to 
provide information about sample sizes, or about 
the morphology and ecology of the individual 
sampling locations.         Phragmites mowed in Saginaw Bay 

 
  

• The report indicates that “…making pair-wise comparisons between manipulated 
habitats and adjacent reference habitats were the primary objectives of this research 
project.”  In fact, the sites are neither pair-wise nor adjacent.  The locations of more 
than one of the anthropogenic sites is miles from the nearest reference site, clearly 
being neither adjacent nor nearby. 
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• The MDEQ studies provide several tables that provide a theoretical example of how 
data collection and analyses can give misleading results.  For example, see Table 3 in 
the Uzarski and Burton study, which sampled chemical and physical factors, along 
with larva fish using light traps along two transects in a series of wetlands.  The 
reference transect originated at the outer edge of the wetland and was directed straight 
towards the shore. The anthrop transect originated 50 m shoreward of the outer edge of 
the wetland and was oriented parallel to the shoreline such that it intersected the 
reference transect.  The MDEQ study only sampled along the anthropic transect to the 
intersection with the reference transect.  DO-A and DO-B in Table 3 are examples of 
the kind of data that they might have collected.  Failure to collect data along the 
anthropic transect for the full 160 m produced a regression slope difference that was 
possibly more artifact of analysis than reflective of the environment. 

 

 
       Illustration of how slope of the regression line can produce different results. 
  

The magenta line represents the reference transect data. The blue line represents data on the anthropic 
transect that was only collected to 80 meters. The red line presents the probable results if data were collected 
beyond the 80 meters to a full distance of 160 meters. By simply collecting data along the anthropic transect to a 
distance comparable to the reference transect, the slope of the regression line can be altered. 

 
• When the sites are not adjacent and of unknown ecological equivalency, statistical 

differences and similarities may well be due to unsuspected and unknown ecological 
factors other than anthropogenic treatment and its consequences. For example on page 
11, paragraph 3, line 10, tests to apply to the Quatrefoil light trap data are indicated as 
“…we conducted parametric and nonparametric tests (Kruskal-Wallis, Mann Whitney 
U, ANOVA, paired t-tests and student t-tests)….”   In analyzing the data on pages 20-
22, no use is made or mentioned of any of these tests, and no tables or figures indicate 
their use on the data.  Either the tests were not performed, or they were performed and 
the results are not shown.  In either case, a reader of the report would be justified in 
surmising that the test data are not shown because they fail to support the researchers’ 
hypotheses. 

 
• This non-random selection certainly created an opportunity for significant bias.  In 

other words, persons experienced in aquatic ecology could easily “cherry-pick” areas 
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that would likely demonstrate the differences that would support pre-determined 
conclusions or opinions. 

 
• The authors indicate on page 10, fourth line from the bottom, that 0.05 is the 

probability level to show the significance of statistical tests throughout the research.  
This means that for the test in question, it will be said to show significant differences if 
the probability of getting the same results by chance alone are 5% or less. Thus 
probability levels of greater than 0.05 do not show significance.  On page 17, third 
from the last line indicate a test as not quite significant.  By their own criterion the 
result of 10.4% is simply not significant, but they then go on to indicate its importance.  

 
• The biased site-selection process, the inclusion of activities not specifically allowed 

under PA 14, and the missing and confusing presentation of data all combine to make it 
difficult to draw any conclusions regarding the environmental impact of these 
activities. Instead of stating the results in a clear and understandable way, and offering 
an interpretation later in the text–as is done in most scientific studies, the authors chose 
to repeatedly mix hypotheses and conjecture with the study data. 

 
• One of our scientists reported that in examining sites in Saginaw Bay with 

anthropogenic effects, he did not observe wetlands with any vegetation extending more 
than a few inches laterally into the water.  The mowed, filled, and raked wetlands and 
the unmanaged wetlands within a few hundred yards of the points where he entered 
onto the shoreline did not significantly extend into the water.   

 
• The invertebrate samples and the fish 

samples could not then reflect the 
influence of the anthropogenic effects 
within these or similar wetlands.  “I can 
only conclude that such samples 
discussed in the report represent atypical 
rather than the normally encountered 
wetlands where anthropogenic effects 
occur,” concluded one scientist.     The study failed to focus on the detrimental  

          effects of Phragmites. 
 

• On the vast majority of anthropogenic sites where vegetation existed either before or 
after management, the influence on invertebrates and fish measured by the study could 
not have been measured within the wetlands at issue because there was no water.  Most 
of the sampling methods required flooded areas and reported results were therefore 
from flooded zones within wetlands.  The fyke net results were from locations next to 
the wetlands in deep water.  Clearly, the results do not fairly represent typical 
anthropogenic sites.   
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MDEQ’S STUDY FAILED TO ADDRESS SERIOUS HEALTH CONCERNS 
 

• The MDEQ’s scientists did not discuss 
the health impacts associated with the 
low water we have been experiencing 
for the past six years.  Because these 
pools typically lie shoreward of the 
small beach ridges created by wave 
action, they only intermittently 
communicate with the fresh water of the 
lakes–typically during storms and other 
periods associated with high waves.           The study failed to focus on detrimental health effects. 

 
• As such, these shallow pools fill with decaying vegetative matter, the stench of which 

is often noted in nearby residential areas.  These pools of stagnant water may also 
potentially serve as incubators for organisms, or vectors of organisms, that may cause 
human disease. These include a multitude of potentially fatal viral diseases, spread by 
mosquitoes, as well as other diseases caused by direct exposure to bacteria and 
parasites.  In addition, they attract domestic and wild animals that defecate and urinate 
in and around them.  Dead animals have been described decomposing in them.  
Because of their relatively warm temperature, their shallowness, and their closeness to 
houses along the beach, these pools unfortunately are often used by young children to 
play in, thus potentially exposing themselves to myriad pathogenic organisms. 

 
 

. 
 
 
 
 
 
 
 

Does the MDEQ care about this child? 
 

• Of particular concern are the mosquito-borne viruses that can cause inflammation of 
the brain (encephalitis) and/or the membrane surrounding the brain (meningitis).  The 
encephalitis virus receiving the most attention recently is the West Nile Virus (WNV), 
which appeared in New York City in 1999, and has spread westward.  WNV appeared 
in Michigan in 2001, and the first human case in Michigan was in 2002.  Since that 
time, there have been over 700 documented cases of WNV in Michigan, of which 57 
were fatal.  In 2005, there were 62 human cases of WNV in Michigan, most occurring 
in counties bordering Great Lakes waterways. There likely have been many more 
unrecognized cases. 

 
• Another potential health threat concerns illnesses acquired from swallowing, breathing, 

or coming into direct contact with contaminated water through recreational activities 
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such as swimming or wading.  These are often referred to as “recreational water 
illness,” or RWI.  Organisms that cause RWI include bacteria, viruses and parasites.  
For the reasons cited above, the warm, shallow, stagnant pools of water that have 
formed along some areas of the Great Lakes shoreline may potentially serve as 
incubators for organisms that may cause human disease. 

 
• Among the key bacterial diseases of concern is leptospirosis, which is usually caused 

by exposure to water contaminated with the urine of infected animals, including dogs, 
rodents and wild animals.  Recreational activities such as swimming or wading in 
contaminated water have been associated with infection with this organism.  Some 
infected people have no symptoms at all.  Others may develop high fever and chills, 
severe headache, muscle aches, abdominal pain, jaundice, and rash.  If not adequately 
treated, the patient could develop kidney and/or liver failure, meningitis, and/or 
respiratory distress.  Rarely, death may occur. 

 
• Small stagnant pools of potentially contaminated water, particularly near inhabited 

areas with extensive outdoor recreational activity, pose an unnecessary and preventable 
health risk to people living nearby.  Such small pools often develop in coastal areas, 
just above the shoreline.  Because of their location, their warmth, and their shallow 
nature, these pools tend to attract birds, mammals and insects–and the diseases that 
they may carry.  These same features make the pools attractive for wading and 
splashing–particularly by small children, thus maximizing the opportunity for contact 
with the infectious organisms.   Although the likelihood of developing a serious disease 
from activities in and around these pools is remote, there is no reason whatsoever to 
take this chance when it can be avoided.  Common sense dictates that Michigan 
residents should not be forced to live and play near these areas. 

 
 

CONCLUSIONS 
 

The above highlights are just a few concerns raised by our scientists reviewing the 
MDEQ’s study.  The MDEQ’s so-called “independent study”—which was guided by 
departmental bias—confirms to us that the MDEQ never fully developed a “scope of work” 
that addressed the requirements of PA 14.  We believe this failure led to irresponsible, faulty, 
and reckless conclusions by the MDEQ with respect to vegetation removal, and a waste of 
approximately $200,000 in taxpayer funds. 

 
The people of Michigan deserve better for their money.  Since this beachgrooming debate 

began in 1999, thousands of acres of Saginaw Bay shore and its traditional wetlands have been 
destroyed by Phragmites, while the MDEQ fights shoreline owners over approximately 150 
acres of temporarily exposed beach.1  It makes no sense to ignore the destruction of thousands 
of acres, and to instead fight shoreline owners over hundreds of acres.  Phragmites is today the 
newest resident of the Grand Traverse Bay, and is poised to overtake the beaches and wetlands 
there.  SOS fears that the MDEQ response will be more of the same.   

                                                 
1 This estimate of 150 acres is derived from a Corps of Engineers report to Congress. 
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Michigan deserves a state environmental agency that can manage the priorities of the 
environment and actually focus on stopping the pollution and invasive species that are killing 
our beautiful, majestic Great Lakes.   Instead, the MDEQ funded scientists with a known bias, 
and funded existing studies that bore little relation to PA 14.  Intimidation, harassment, and 
wasting resources with respect to shoreline property owners do nothing to serve the goals of 
clean water and protection of our lakes from invasive species. 

 
 SOS calls on the MDEQ to reevaluate its campaign to convert Michigan’s historical 

beaches to muck-ridden, invasive-plant infested “wetlands,” and to instead focus on both 
preserving our historical beaches and wetlands from the ravages of invasives like Phragmites, 
and on cleaning the greatest public trust asset of all—our water.  Cleaning our water, 
eliminating invasive species, and preserving both our historic beaches and established native 
wetlands is a recipe for Michigan’s success in the 21st Century. 
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SOS’s Recommendations: 
 

1. Provide protection of private shoreline property by providing 
legislation that mirrors 2003 PA 14. 

 
2. Provide protection of historical beaches by providing legislation that 

mirrors 2003 PA 14. 
 

3. Provide protection of historical and functional wetlands by providing 
legislation that mirrors 2003 PA 14. 

 
4. Provide guidance to the MDEQ to force them to focus on eliminating 

the billions of gallons of raw or partially treated sewage that are 
dumped in to our Great Lakes each year. 

 
5. Provide guidance to the MDEQ to force them to focus on eliminating 

or reducing the invasive species plant Phragmites from our functional 
wetlands and beaches. 

 
6. Provide guidance to the MDEQ to force them to focus on water 

quality issues leading to muck and invasives like Phragmites. 
 

 
 
 
 
 
 

   
 
        Muck accumulation on beach near Caseville County Park 

 
7. Provide five million dollars in FY08 budget to fund beach restoration 

and nourishment projects—such as at the Bay City State Recreation 
Area—to restore our beaches, to increase tourism, and to improve the 
tax base.   

 
8. Provide funds to purchase shoreline property which scientific studies 

deem important and necessary for the sustainability and preservation 
of fish and wildlife habitat, rather than effecting regulatory takings. 
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9. Establish a Clean Beaches Initiative Grant Program, which allots 
funds for beach clean-up.  The state could provide matching funds 
provided by local governments or private property owners to improve 
tourism, safety and health issues related to beach activities in their 
area.   

 
10. Enact legislation establishing the ordinary high water mark (OHWM) 

at the water’s edge, which would be consistent with common law and 
Michigan case law for over 150 years.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TAB 1 



MEMORANDUM: August 3, 2006 
 
FROM: R. J. Pierce, Ph.D., PWS 
 
TO: Save Our Shorelines 
 
SUBJECT: Response to Uzarski and Burton’s 22 May 2006 Testimony (hereafter U&B) 
 

1. SOS consultants made scores of comments on deficiencies/possible deficiencies 
of the U&B (200?) study, but U&B only addressed 7 comments and then chose to 
disparage the ethical standards, experience and qualifications of the SOS 
consultants. 

 
2. I will address the U&B comment 8 first. I stopped making personal attacks in a 

professional context sometime in high school. But since U&B opened that arena, I 
will address some of their points from my personal perspective.  

 
a. I have designed and conducted research studies and evaluated data and 

produced detailed reports on wetlands for many years across the country. 
While it is true that I do not spend my time sitting in an ivory tower 
writing papers that my colleagues in other ivory towers find to be really 
great, all of my work is subjected to very critical peer review – my peers 
are simply different than theirs. When I do even a simple, wetland 
delineation, the results have to withstand the critical scrutiny of federal 
and oftentimes state regulators so that real-life projects can move forward 
in a manor consistent with the law – not around wetland regulation. More 
importantly, I have designed studies and produced results that have had to 
withstand challenge in courts of law. If I were working in opposition to the 
results of the U&B (200?) report in a court case, my client’s attorney 
would have shredded them on the witness stand. Their study is fraught 
with shortcomings from start to finish and by the time they were finished 
testifying, they would have looked like incompetent fools. I look forward 
to someday facing them in my peer venue.  

b. As part of the work that I do, I must rely upon published academic 
research. Thus, I spend a lot of time reviewing papers for methods and 
content. Fortunately many academic studies are done with greater care to 
detail than was exhibited in U&B (200?)  

c. Apparently, U&B hold the public (at least those that build the houses, 
universities, hospitals and shopping centers that they presumably use) in 
great disdain. Of course, they do sit in ivory towers and are above the 
mundane that we mortals face. Furthermore, they apparently do not 
support the constitutional perspective that one is innocent until proven 
guilty or is entitled to a good defense but see those that oppose their 
positions as morally corrupt. Perhaps, though, coming from academic 
backgrounds, they simply may not be used to someone challenging their 



every utterance but expect blind acceptance, as they’d receive from their 
students. 

d. As a Certified Professional Wetland Scientist, I work by a formal Code of 
Ethics. If they believe that they can demonstrate that I have violated that 
code, then they should file a formal complaint with the Society of Wetland 
Scientists and we can debate the issue in an appropriate venue – not 
behind my back in a political arena. 

 
3. U&B Comment 1. SOS consultant comment: The study did not determine the 

overall impact to the Great Lakes fishery.  
 

a. I do not believe that I made that statement, however, I do believe that 
U&B (200?) inadequately informed the legislature in its report. Did they 
really expect Senators and Representatives to dig up and read published 
papers? My overall comment was that they did not present an argument in 
a convincing and complete fashion and place the specific issue into 
perspective.  

 
b. U&B seem to agree with me about the need to do an overall analysis of 

the effect of lake levels on wetlands. Having done a great deal of aerial 
photo-interpretation, I believe that they exaggerate the cost. They also 
seem to have a problem correlating the dates of photos (which are known) 
with the actual lake levels at the times that the photos were taken (which 
are also known). In keeping with tone of the U&B Comment 8, maybe 
they simply do not have the qualifications to accomplish such a study in a 
cost effective manner. 

 
c. U&B chose to comment on Albert’s (2006) sampling with regards to what 

is or isn’t wetlands and state that he “chose his paired sites” …. Albert 
(2006) makes it clear, however, that he generally couldn’t use paired sites. 
If I were Albert, I’d ask U&B not to defend my work, because he did a 
much better job of describing his actual study design and sample locations 
than they did. Furthermore, what is or isn’t a wetland depends upon the 
definition of wetland that one employs. The Corps of Engineers and 
Environmental Protection Agency (COE/EPA) requirement is that 
hydrology be present in more than half the years. Therefore, being 
“flooded periodically” may not cut it if the flooded/saturated portion of the 
cycle is very infrequent. 

 
 
4. U&B Comment 2. SOS consultant comment: Uzarski and Burton did not discuss 

random design. 
 

a. U&B apparently think that the only time randomization is important is to 
pick a subset of the entire population of sample sites. Nowhere in U&B 



(200?) do they say that they sampled every site where maintenance 
activities occurred. In fact, they say “…we sampled sites representing the 
the gradient of anthropogenic…” (p.6). Representative sampling is 
generally not all inclusive, and in fact they say that they sampled all sites 
that they were given access to. That is potentially a bias. They should have 
presented the nature of those sites that they were granted access to in 
comparison to all the sites that made up the universe that they were 
dealing with. 

 
b. The sloppy and incomplete nature of U&B (200?) is brought home by the 

fact that the first time that we see even a suggestion of where their sample 
sites were is a figure given in testimony on 22 May 2006.  

 
c. My comments on statistical analyses went more to what they did at a site 

once they were there. There were many points in their sampling where it 
was unclear whether decisions were made based upon judgment or upon 
randomization. U&B’s statement at the end of their Comment 2 apparently 
summarizes their thought process: “Therefore, random design does not 
apply to our study.”  

 
5. U&B Comment 3. SOS consultant comment: Manipulation of chemical/physical 

data doesn't allow for interpretation. Obviously, it does allow for interpretation 
since they did interpret it. What I actually said was: “Thus, all of the slope 
comparisons along transects that Uzarski and Burton (200?) rely upon in their 
discussion of the chemical and physical parameters are suspect and should be 
reexamined.” I believe that they still missed the point that relying upon deviation 
from the mean can lead to spurious conclusions. The fact that two of their own 
graduate students are relying upon the same faulty concept does not speak well 
for education at their respective universities. 

 
6. U&B Comment 4. SOS consultant comment: The scientists were too concerned 

with the importance of low dissolved oxygen . Denitrification is the process of 
returning N2 gas to the atmosphere, but I have seen no studies addressing the 
concern of N2 gas depletion in the atmosphere.  

 
a. If U&B (200?) had explained in their report that their concern was for 

removing nitrogen before it reached the Lake as a means of decreasing 
enrichment, the reader would have been enlightened. As it was, there 
concern was entirely expressed as: “Denitrification is the only mechanism 
for returning fixed nitrogen back to the atmosphere, completing the global 
nitrogen cycle” (p.14). Once again, their lack of detail and inadequate 
explanations resulted in a deficient report. 

 
b. Actually, at least for the COE/EPA process of identifying wetlands, low 

dissolved oxygen is NOT “one of the three criteria … for deeming a 
system to be a wetland.” Low dissolved oxygen may produce 



redoximorphic features in soil that we often use as a field indicator of 
hydric soils, however the COE/EPA definition of wetlands only requires 
“saturated soil conditions,” not reduced conditions, not even classic hydric 
soils. If U&B think about it for a while, even they probably can come up 
with a number of landscape features where the near-surface soils are 
seldom if ever low in oxygen although water may be present during the 
entire growing season. These features satisfy the COE/EPA definition of 
wetlands. 

 
7. U&B Comment 5. I did not make this comment so I will not address it. 

 
8. U&B Comment 6. SOS consultant comment regarding larval yellow perch figure.  

 
a. I admit that labeling my Figure 3 to include larval fish and invertebrates 

may have mischaracterized the U&B (200?) design. However, I was led to 
this inaccuracy by the statement: “At each sampling area, we compared 
biotic communities and water chemical/physical parameters of disturbed 
beachfront areas (e.g. tilled, mowed, or raked) or inundated habitats 
immediately offshore of disturbed shoreline with chemical/physical 
parameters and biotic communities in adjacent or nearby non-disturbed 
(reference) areas” (p. 7). They did extend the open-water transect further 
than the anthropic transect for water chemistry. My Figure 3 did not relate 
to my discussion of yellow perch. Its intent was to demonstrate what was 
done for water chemistry and how the samples actually did occur beyond 
the 50 m point for the open-water transect. My Figure 3 is entirely correct 
in that context and that was its use in my testimony. 

 
b. My comments related to yellow perch were directed at U&B (200?), 

Figure 48. While they accuse me of misrepresenting their findings, the fact 
is that there is no statistically significant difference attributable to the 
anthropic edge. Right at the edge, the anthropic transect, even considering 
the variability, the numbers are higher than at the edge of the open-water 
transect. U&B (200?) does not demonstrate that: “This variability clearly 
relates to the amount of fetch and pelagic mixing that an individual site 
experiences.” To simply state that it does, does not make it so. If the 
median values demonstrate a major effect than it should have been 
presented so that the reader could evaluate it. To simply state that it does, 
does not make it so. 

 
c. I assume that since my challenges to the other larval fish data remain 

unaddressed, that U&B concedes to my points.  
 

9. U&B Comment 7. I did not make the statement so I will not address this 
comment. 
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Analysis of the MDEQ Report 
“Report on the Impacts of Beach Maintenance and Removal of Vegetation 

under Public Act 14 of 2003” 
 
Low water levels in the Great Lakes from 1997 to near record lows in 2003 
resulted in a band of wetland vegetation establishing with the corresponding 
drop in water levels.  The vegetation developed in the normally shallow 
inundated bottomland below the previous high water elevation.  In some 
circumstances, the condition resulted in limiting property owners’ access to open 
water areas.  In June of 2003, the Michigan Legislature enacted Public Act 14 of 
2003, exempting owners of lakefront property on any of the Great Lakes and 
Lake St. Clair from having to obtain a permit before conducting maintenance 
activities such as mowing and removal of washed up aquatic vegetation on 
exposed bottomlands between the ordinary high water mark and existing waters 
edge.  The legislation also allowed mechanical removal of certain types of 
vegetation for certain areas after obtaining a letter of approval or permit from the 
Director of the Michigan Department of Environmental Quality (MDEQ).  In 
addition, the Michigan legislature required that the MDEQ analyze the impact of 
beach grooming and vegetative clearing activities.  This requirement was very 
clearly stated in Public Act 14 of 2003 as: 
 

“By January 1, 2006, the director shall prepare and submit to the senate 
majority leader, the speaker of the house of representatives, the standing 
committees of the legislature within jurisdiction primarily related to 
natural resources and environment, and the governor a report that 
evaluates the activities allowed under subsection (1), describes the 
impacts to the affected areas, and recommends statutory changes based 
upon the evaluation, if appropriate.” 

 
A report was produced by the MDEQ entitled “Report on the Impacts of Beach 
Maintenance and Removal of Vegetation under Act 14 of 2003”, dated March 
2006 (Exhibit A).   This report states that the MDEQ used the assistance of   
research scientists in preparing this document to evaluate the impact of P.A. 14, 
and includes two reports in the attachments.  A review of the MDEQ report and 
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supplementary materials suggests the MDEQ based its findings primarily on 
these reports.   The Executive Summary of this document states on page 3 that 
“The following report fulfills that requirement.” (as set forth in P.A. 14).  This 
report provides an executive summary, background, of the history, the findings 
of the studies, and a series of five (5) recommendations. 
 
According to the MDEQ, since the implementation of P.A. 14, the MDEQ 
received 90 such requests for P.A. 14 activities, and authorized approval for 78.  
A study of the effects of subsequent mowing and vegetative removal on exposed 
bottomlands between the ordinary high water mark and existing waters edge for 
a segment or meaningful fraction of these 78 sites was not prepared. 
 
The attached studies included in the MDEQ report were valuable and important 
studies of Michigan coastal wetlands.  The MDEQ apparently submitted this 
research in effort to meet the Legislative requirement; however, none of the 
research was specifically designed or undertaken for the purpose of evaluating 
the impacts of the maintenance activities as conducted under P.A. 14 per se.  A 
review of the Freedom of Information Act files also included the materials and 
the proposals from the research scientists.  Initially, it appears the studies were 
conducted to analyze coastal wetland systems at large in certain geographic 
areas, rather than specifically to address P.A. 14 authorized activities.  Further, 
the proposed purpose of the studies conducted thus far, and yet to be conducted, 
as described in 2005 grant proposal, did not even identify a P.A. 14 impact study 
as one of their primary objectives.  In fact, one study looked at a very small 
sample of these sites in 2004 and the work conducted did not intend to evaluate 
these impacts specifically.    
 
The first study, dated March 2006, is entitled “The Effects of Coastal Wetland 
Fragmentation on Fish an Invertebrate Communities”, undertaken by Dr. Donald 
Uzarski et al of Grand Valley State, stated its purpose.  The overall objective was 
“…to explore the impact of wetland fragmentation on chemistry and biodiversity 
of plant, invertebrate and fish communities”.  The second study entitled “The 
Impacts of Various Types of Vegetation Removal on Great Lakes Coastal 
Wetlands of Saginaw Bay and Grand Traverse Bay” by Dr. Dennis Albert of the 
Michigan Natural Features Inventory, focused on evaluating a variety of impacts 
to coastal marshes from clearing, mowing, raking, filling and disking of 
vegetation.  Most of the conditions and research sites did not involve sites that 
were approved by the MDEQ for P.A. 14 activity, nor for impacts strictly limited 
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to these levels of authorized activities.  In fact, most sites significantly surpassed 
these levels in scope and degree.  
 
Each study provides indispensable information in their respective areas, but 
neither report appeared to fully meet the defined requirements of the Michigan 
Legislature to specifically analyze beach grooming and vegetative clearing 
impact criteria as dictated under P.A. 14 for mowing and removal of washed up 
aquatic vegetation on exposed bottomlands between the ordinary high water 
mark and existing waters edge.   
 
The Legislature placed the geographic limit on P.A. 14 activities to two areas, 
Saginaw Bay and Grand Traverse Bay.  The two studies did examine coastal 
marshes in these areas.  The geomorphology in these bays has resulted in long 
shallow bathymetric slopes that are readily revegetated as water levels drop and 
substrates become exposed.  Extensive biological, chemical and physical data 
was developed for each of the areas addressed by the study.  Interpretations of 
the data were made and assumptions on impacts were defined. 
 
The Uzarski studies and the Albert studies on the coastal wetlands and 
subsequent report encompass research and examination beyond the scope of 
P.A. 14 allowable activities.  The studies also included sites involving larger scale 
impacts such as dredged channels and canals, areas containing fill, and state 
parks beaches, as well as areas where maintenance activities have been 
undertaken for decades, not simply as a result of P.A.14 authorized activities.  
 
The concept of a riparian owner maintaining access in a reasonable fashion to the 
open water of the lake has proven to be a controversial issue since the year 2000.   
As water levels dropped, after the high water period of 1996 and 1997, many 
waterfront property owners proceeded to maintain their frontages to allow for 
the use of their beach areas.  In many locations, the removal of vegetation and 
providing a reasonable area for beach usage became a critical factor in the 
economic success of shoreline commercial facilities.  This controversy resulted in 
the modification of Part 303,Wetlands, and Part 325, Great Lakes Submerged 
Lands, of 1994 Public Act 451.  The Natural Resources and Environmental 
Protection Act (PA 451) was amended in 2003 to streamline the authorization 
process for beach maintenance and vegetation removal activities between the 
water’s edge and the ordinary high water mark (OHWM) of the Great Lakes.   
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In evaluating the impacts of a project when submitted to the MDEQ for permit 
approval on Wetlands (Part 303), Lakes and Streams (Part 301), or the Great 
Lakes Submerged Lands (Part 325), the Department requires a full environmental 
assessment of each project.  Under 303, A permit shall not be issued until an 
assessment of the project is undertaken.  Section 303—indicates the need for this 
review and set forth a series of criteria that needs to be considered prior to 
permit issuance or denial.  
 

Sec. 30311. (1) A permit for an activity listed in section 30304 shall not be 
approved unless the department determines that the issuance of a permit is in 
the public interest, that the permit is necessary to realize the benefits derived 
from the activity, and that the activity is otherwise lawful. 
 
(2) In determining whether the activity is in the public interest, the benefit 
which reasonably may be expected to accrue from the proposal shall be 
balanced against the reasonably foreseeable detriments of the activity.  The 
decision shall reflect the national and state concern for the protection of 
natural resources from pollution, impairment, and destruction.  The 
following general criteria shall be considered: 

(a) The relative extent of the public and private need for the proposed 
activity. 

(b) The availability of feasible and prudent alternative locations and 
methods to accomplish the expected benefits from the activity. 

(c) The extent and permanence of the beneficial or detrimental effects that 
the proposed activity may have on the public and private uses to which the 
area is suited, including the benefits the wetland provides. 

(d) The probable impact of each proposal in relation to the cumulative effect 
created by other existing or anticipated activities in the watershed. 

(e) The probable impact on recognized historic, cultural, scenic, ecological, 
or recreational values and on the public health or fish or wildlife. 

(f) The size of the wetland being considered. 

(g) The amount of remaining wetland in the general area. 

(h) Proximity to any waterway. 
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(i) Economic value, both public and private, of the proposed land change to 
the general area. 

(3) In considering a permit application, the department shall give serious 
consideration to findings of necessity for the proposed activity which have 
been made by other state agencies. 

(4) A permit shall not be issued unless it is shown that an unacceptable 
disruption will not result to the aquatic resources.  In determining whether a 
disruption to the aquatic resources is unacceptable, the criteria set forth in 
section 30302 and subsection (2) shall be considered.  A permit shall not be 
issued unless the applicant also shows the following: 

(a) The proposed activity is primarily dependent upon being located in the 
wetland. 

(b) A feasible and prudent alternative does not exist. 
 
Not only are the ecological impacts to be considered in the review process, but all 
other potential areas are to be weighed and balanced.  Public interest and private 
interests are to be included in the analysis.  This requires that the interests of 
riparian owners be weighed in contrast to the impacts anticipated.  The interests 
of the waterfront owner also must be taken into account when considering what 
is prudent and feasible.  True, there may be a number of ways to access the 
water.  Construction of a boardwalk for three to six hundred feet may indeed be 
possible, but the construction of such a structure cost in the range of $20,000 to 
$50,000.  This is beyond the realm of reason for most single family parcels, 
especially with the probability the structure will be destroyed by ice action as the 
water levels rise.  This is likely not seen as a prudent investment.  
 
Similarly, Part 325, Great Lakes Submerged Lands provides for an environmental 
assessment.    Section 322.1015, Rule 15 requires that the Department not issue a 
permit unless certain criteria are met.   This section states the following: 
 

R 322.1015, Rule 15.  In each application for a permit, lease, deed, or 
agreement for bottomland, existing and potential adverse environmental 
effects shall be determined.  Approval shall not be granted unless the 
department has determined both of the following: 
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(a) That adverse effects to the environment, public trust, and riparian 
interests of adjacent owners are minimal and will be mitigated to the extent 
possible. 
(b) That there is no feasible and prudent alternative to the applicant’s 
proposed activity which is consistent with the reasonable requirements of the 
public health, safety, and welfare. 

 
Again, at the time the law was written, the legislature anticipated that there 
would be controversy regarding the authorization of some projects.  In order to 
properly evaluate the pros and cons of a project and to prevent a biased position, 
the assessment section was included to provide for an appropriate balance of 
public needs, private needs, and environmental analysis. 
 
The Michigan Department of Environmental Quality (MDEQ), and its 
predecessor the Michigan Department of Natural Resources (MDNR), saw the 
need for this analysis.  In processing applications for permits, the MDEQ requires 
that each project, whether minor/general or individual, be reviewed under these 
assessment criteria.  Historically, the Department has utilized a document, 
referred to as a project review report or PRR, for the environmental analysis of 
each project.  Exhibit B is a copy the most recent version of the PRR.  Items 9 
through 20 of the Exhibit clearly show the need for the assessment in its full 
scope prior to the final action on a permit application.  Again, the need for a 
proper balancing of the analysis has been seen since the inception of the laws.   
 
If one were to examine the documents carefully, it becomes apparent that the 
analysis completed to date only analyzes a portion of the ecological criteria 
required and none other criteria required under Parts 301, 303, and 325 (i.e., 
public/private need, riparian interest, feasible and prudent alternatives, etc.).  
Initiation of an appropriate study of this scope requires a considerable length of 
time and mobilization of the necessary resources to accomplish the defined task 
which would likely not be completed in the timeframe established by the 
legislature. 
 
Even in the ecological realm, additional studies are required to provide a 
balanced analysis.  Waterfowl, mammals, shorebirds, raptors, perching birds, 
gamefish, forage fish, and non-game fish have not been addressed.  Fisherman 
will typically go to channel cuts through a wetland area, whether dredged or not, 
in search of gamefish such as smallmouth bass, largemouth bass, and pike.  
Waterfowl will often seek out cuts or vegetative openings for seclusion for 
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resting from the elements.  Sandpipers, yellowlegs, and other shorebirds will 
work the edges of the opening and even seek out the “mudflat-like” areas for 
feeding.  The combined proposal submitted to the MDEQ by Uzarski, Burton, 
and Albert, and approved for signature by the MDEQ (Bostwick signature), 
dated March 31, 2005, considered avian studies and suggested sites involved 
with these maintenance activities as minor significance.  The researcher stated; 
“However, we have concluded that fragmentation and disturbance of the small 
patches that will result from the limited area of beach maintenance activities that 
each lake front owner is allowed by legislation would severely limit our ability to 
quantify these effects.”  If the researcher implied the relatively limited avian 
impacts from these small patches in the overall Michigan coastal wetland 
systems difficult to quantify, then possibly other impacts resulting from the 
limited small patches might also benefit from further examination as required by 
the Michigan Legislature, prior to any decision being made to “sunset” P.A. 14.  
 
A more encompassing environmental assessment on this issue needs to be 
undertaken on a total impact approach and not merely limited to ecological 
issues.  A total review would need to include the following: 

• Address all the review criteria listed in both assessment Sections of 303 
and 325. 

• Historical perspective – A more thorough review of the physical 
changes regarding the fluctuations of Great Lakes water levels is 
needed to place the impacts into a realistic perspective.  Focus should 
be on only those areas that have developed since the water levels have 
dropped.  Lumping ephemeral wetland maintenance with clearing a 
swath through a permanent emergent coastal marsh invalidates a 
study of impacts specific to P.A. 14.   

• Comparisons of long term loss of wetlands due to inland development 
or agricultural use are mischaracterizations of the issue and are simply 
misleading. 

• The Legislature required the evaluation P.A. 14 activities.  This defined 
the purpose of the study as well as the study area.  The MDEQ report 
does not answer the Legislative question.  The study area needs to be 
limited specifically to the P.A. 14 activities:  the primary focus is the 
area from the previous high water elevation to the present shoreline 
(water-land interface), and possibly a defined distance water ward of 
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the shoreline.  Dredged boating channels and deep water clearing 
activities are outside the scope of the legislative requirement. 

• A clear understanding of property and riparian rights needs to be 
presented. 

• Public interest both positive and negative need review (part of 303 and 
325 criteria). 

• Private interest both positive and negative need review (part of 303 
and 325 criteria). 

• The percent of impact due to the activities in contrast to the total 
wetland area understudy requires comparison (303 criteria). 

• Economic value. 

• Recreational value. 

• Navigation issues (possibly under recreation). 

• Alternatives available – those that are financially available (prudent) to 
the conventional shoreline owner. 

• Shoreline sediment movement analysis. 

• Impacts of invasive species. 

• Cumulative impacts (303 criteria). 

• Water quality issues.  
 
A major thrust of the overall assessment should be to attempt to place an 
emphasis on the true significance of the proposed activities.  Both sides in this 
discussion recognize the functions and value of the wetlands.  A balance needs to 
be recognized that analyzes the ephemeral nature of the coastal wetlands, the 
values provided by the wetland and the true short term changes due to 
vegetative clearing and beach grooming activities within the framework that the 
wetland will likely disappear with a rise in water levels. 
 
The new General Permit for Limited Removal of Vegetation for Great Lakes 
Access as defined in MDEQ Public Notice dated April 14, 2006 appears to 
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conflict with P.A. 14, and the Michigan Legislature’s intent.  Careful review of 
the ramifications to the proposed General Permit limitations and Conditions are 
suggested.   
 
Recommendations: 

1. Disallow the June 5, 2006 sunset of P.A. 14 as currently suggested by 
the MDEQ.   

2. Maintain status quo under present procedures, until appropriate 
studies to address P.A. 14 beach grooming and vegetative clearing 
activities are undertaken, or until November 2007 as dictated by the 
Legislative law, whichever comes first. 
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Review of MDEQ’s Report on the

Impacts of Beach Maintenance and Removal of

Vegetation under Act 14 of 2003

Robert J. Pierce, Ph.D., PWS
Wetland Science Applications, Inc.

P.O. Box 1022
Poolesville, Maryland 20837

Introduction

This report provides the information presented to a Joint Hearing held on May 9, 2006 before the

Michigan Senate, Natural Resources & Environmental Affairs Committee and House, Natural

Resources, Great Lakes, Land Use, and Environment Committee. The meeting was jointly

chaired by Patricia L. Birkholz and David Palsrock.

Thank you for the opportunity to address you today on the import topic of conservation of the

Great Lakes, in particular, Lakes Huron and Michigan. “Conservation” is the appropriate term to

use because it is defined as “wise use.” Use of the lakes can be for many purposes – and those

uses may be competing or conflicting. It is incumbent upon elected officials and resource

managers to attempt to optimize the use of valuable resources in such a manner as to have the

broadest benefit to society in perpetuity.

As my address indicates, I am not a resident of Michigan. Maryland is a goodly distance from

Michigan As a brief introduction and means of establishing my bona fides, let me state that I was

born in Cleveland, Ohio and raised in Euclid, Ohio – the first suburb east of Cleveland. Lake

Erie was at the end of my street. Great Lakes’ water is a part of me from my earliest years – our

source of drinking water was Lake Erie. As a youth I enjoyed the beaches, boating, fishing and

swimming in the Lakes. As a teen I sailed its waters as far west as Port Huron, delivering a boat

one year to participate in the Mackinac Race. As an undergraduate at the University of Dayton, I

conducted respiratory metabolism studies on juvenile coho salmon provided by the ODNR and

destined for release in Lake Erie. I conducted my master’s research on bluegill sunfish and my

doctoral research was a life history and bioenergetics study of gizzard shad – both at Miami

University. I was employed by the Corps of Engineers (COE) for almost 15 years during seven

of which I was the technical monitor for three research programs – two dealing with

contaminated dredged material and one with wetlands. The wetlands research program had two

major thrusts - delineation and functional assessment. While employed at COE Headquarters, I

also was the principal technical proponent for the COE wetland, training program. Since

resigning from the COE, I have been a consultant working in wetlands and as President of the

Wetland Training Institute, Inc. conducting training classes in wetland delineation, functional

assessment, hydric soils, wetland hydrology, plant identification, policy, permitting and

bioengineering and erosion control. I have done intensive study of wetlands in Michigan and

have taught in numerous wetland courses in the State.



As I see it, the Fundamental Question is will various forms of beach management have

unacceptable, long-term effects on the Lake Erie, Lake Huron and Lake Michigan ecosystems?

In terms more specific to your deliberations, does wise use dictate that simplified permitting

procedures to authorize beach management be reauthorized, modified or abandoned in 2007.

I approached the task of reviewing the studies from two directions. As I read them, I highlighted

excerpts that raised questions in my mind related to the design, methods, analysis, interpretation

and ramifications of the studies. The studies are fertile ground for such an endeavor. My review

has generated over 300 questions. My assessment is that neither of the studies provides an

adequate basis for making a decision on the fundamental question.

My second approach was to ask myself how I would have designed and implemented a study to

answer the Fundamental Question. Let me address, first, the review of the studies that have been

prepared and then how I would have approached the question.

Perspective

I do not see how the Michigan Legislature can make a reasoned decision on the Fundamental

Question without someone placing the beach maintenance activities into perspective. By

perspective, I mean a discussion of the magnitude of the activities in relation to the overall

ecosystem. Perhaps the Studies by Albert (2005) and Uzarski and Burton (200?) were not the

appropriate venue, although I think that their findings cannot be extrapolated to a realm larger

than the individual sites they sampled without the proper perspective. Certainly if it was not their

responsibility, then it must be the responsibility of the Director of the Michigan Department of

Environmental Quality (MDEQ). However, I find no real discussion of perspective in the Report

on the impacts of beach maintenance and removal of vegetation under Act 14 of 2003 (MDEQ

March 2006).

The Great Lakes are immense (Figure 1). Lakes Huron and Michigan cover more than 45,000

square miles of surface area and have a combined volume of over 2000 cubic miles of water. The

variation in climatic conditions from north to south also is large. Lake Michigan has over 1,600

miles of shoreline, which it shares with other states. Lake Huron has over 3,800 miles of

shoreline, which is shares with Canada. Because the pilot program and reports do so, I will

concentrate on Lake Huron, primarily, and Saginaw Bay in particular although the discussion

applies equally to the remainder of Huron and the other lakes.

Saginaw Bay itself (http://knowbedo.com.cnchost.com/bay.html) covers 1,143 mi
2 and has

240 miles of shoreline – that’s 1,267,200 linear feet. The watershed for Saginaw Bay covers

8,700 mi2 – 15 percent of Michigan in 22 Counties. It is estimated that there are 15,000 acres of

wetland in the watershed (4 percent) and, 175 inland lakes and ~7,000 miles of rivers and

streams. Approximately 1.4 million people live in the watershed and there are approximately 1

million visitors annually to the four state parks located on Saginaw Bay. Clearly beach activities

are an important use of the coast. Maintenance of beaches is not free. There is a cost to

landowners and land managers so it is not likely to be conducted without a substantial reason.
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Figure 1. Satellite image of the great lakes (SeaWiFS Project, NASA/Goddard Space Flight

Center, and ORBIMAGE).

There are a lot of very important facts about Saginaw Bay that no one has presented. What

percentage of the 240-mile coastline is wetland at low, median or high water levels? How many

acres of coastal wetlands exist at low, median and high water levels? What is the water level

below which wetlands become a problem to landowners and managers? How many years in the

long-term cycle does maintenance have to be implemented? Does maintenance occur every year

or just some percentage representing the low-water years? How many miles (acres) of wetlands

are impacted by mowing? How many miles (acres) of wetlands are impacted by raking? How

many miles (acres) of wetlands are impacted by filling? How many miles (acres) of wetlands are

impacted by grading? What percentage of these maintenance activities, are conducted by private

landowners versus public land-managers?

From MDEQ (2006) I gleaned the information provided in Table 1. I assumed that each approval

represented a 100-ft wide swath of vegetation. Since MDEQ (2006) indicated that some

approvals were for applications that exceeded the limits and were issued, I could not give an

absolute maximum length of coast that was impacted. MDEQ certainly would know this value,

however.

It is readily apparent that a very small percentage – less than one percent - of the coastline of

Saginaw Bay was impacted during the three years of implementation of Act 14 of 2003. I don’t
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know what percentage of the wetlands along the Saginaw Bay Coast were impacted, but I think

that it is essential that the Legislature know to put the activities into perspective. I don’t know

what percentage of the vegetation removal, was done by private landowners and what percentage

was done by State Park managers, but I think that it is essential that the Legislature know. I don’t

know whether these numbers represent all of the maintenance activity in Saginaw Bay, but I

think that the Legislature needs to know. I don’t know whether the decrease in activity observed

in 2005 will continue if water levels continue to rise, but the Legislature needs to have some

projections on it.

Of course this just relates to Saginaw Bay. The Legislature also needs to know how much of all

of the coastlines are projected to be impacted in similar ways and during what periods in time.

Much of the coastline of the Great Lakes is never vegetated with wetlands, so the overall

magnitude of the analyses is greatly reduced. Nevertheless, for good government to represent the

legitimate interests of all of the public and to provide for wise use of the Lakes resources, there

should be more factual information developed to address the activities in perspective.

Habitat Fragmentation

Perhaps the reason that not much has been written on fragmentation of aquatic communities is

because there are major differences between the affect of fragmentation on emergent, lake-edge

plant communities than on terrestrial communities because of the presence of water. Most

researchers would not consider a large tract of forest that is divided by a river to be fragmented -

yet a substantial, potential barrier exists for many terrestrial organisms to cross. On the other

hand, dividing the same forest by an equally wide road would be considered fragmentation, even

though terrestrial animals theoretically could move across the pavement the same as moving on

the natural land surface.

In aquatic systems, motile species are able to move three-dimensionally from one side of open

water to another without appreciable human disturbance. The aquatic system is more

three-dimensional than terrestrial systems because of the buoyancy provided by water. All but

benthic infauna can move vertically with ease as well as horizontally. Of course some organisms

may be more susceptible to predation during the transit, but so is the mammal swimming a river,

which encounters a large, largemouth bass. A fish crossing through open water from one
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Year Requested Approved
Denied/

Withdrawn

Maximum
Total

Length of
Coast (feet)

Percent
of

Saginaw
Bay

Coast

Mean
Lake
Water
Level
(feet)

2003 15 13 2 1,300 0.10% 577.073

2004 46 37 9 >3,700 0.29+% 577.791

2005 18 18 0 >1,800 0.14+% 577.728

Table 1. Saginaw Bay Director’s Letter Approval for Vegetation Removal (MDEQ 2006)



emergent marsh to another is substantially different than a salamander or frog crossing a road

from one inland pond or marsh to another.

The Lake ecosystems are adapted to drastic changes in shoreline marsh extent and fragmentation

simply by the fact that many marshes do not exist during years of higher water levels. The extent

of anthropic marsh fragmentation needs to be placed into perspective with naturally occurring

fragmentation.

Validity of Reference Sites

Aside from the lack of perspective, my single biggest question about the two studies is the

technical validity of the reference sites. Albert (2005) indicates that the initial design called for

contiguous reference and treatment (treatments include mowing, raking, hand-pulling and filling)

sites. He goes on to indicate that the design had to be modified because permission could not be

obtained for access to contiguous properties except in one instance. Thus, the norm for the study

is that the reference sites are at some, unspecified and variable distance from the treatment sites.

Albert (2005) does present maps (his Figures 1 to 3) depicting the locations of the reference and

treatment sites although the scale of the maps indicates that the reference sites are in many cases

miles separated from the treatment sites. On the entire western side of Saginaw Bay, there is only

one reference site (his Figure 1, “Natural”) for comparison of all of the treatment sites. Figures

20 and 21 depict someone’s concept of wetlands lost since 1800. No attribution of the maps is

given, so the veracity of their content cannot be examined. Furthermore, the locations of sample

sites are coded differently than used in the study itself. Although Albert (2005) does not appear

to do any direct statistical analyses comparing a specific reference site to a specific treatment

site, the validity of the comparisons in the whole is not tested either.

Treatment sites, obviously, could be selected based upon the occurrence of some activity in the

past – be it mowing, raking, etc. There is no indication of the method employed to select

reference sites. I assume because nothing was stated that it was done by visual determination that

each site was “undisturbed” and the ability to gain access permission to sample it. This is not the

best approach from the standpoint of reducing bias that could be conceived. If in fact this was the

approach that was taken, then it was incumbent upon the investigator to test the comparability of

the sites. Anyone who has walked the coast knows that minor variations in topography,

bathymetry, orientation in relation to wind direction, currents and fetch all can have major

influences on the character of the shore. Indeed the results of the transect analyses and sediment

samples indicate that there is “a large amount of variability in these wetlands” (Albert 2005, p.

14).

While there are concerns about the selection process and comparability of sample sites in Albert

(2005), at least we know within the scale of the maps, where they are located. No maps and only

coordinates for some locations are provided by Uzarski and Burton (200?, Appendices F and I).

Albert (2005, p. 5) informs us that sites different than he used were utilized for sampling fish and

invertebrates. Uzarski and Burton (200?) indicate only that they “selected adjacent or nearby

intact wetland habitat as a reference and sought permission to access that area.” They make it

clear that permission was not always granted. Thus, the reader of Uzarski and Burton (200?) are
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left to guess at the location and pairing of sites. By adjacent, I assume that they mean contiguous.

I have no idea what they consider “nearby.”

Unlike Albert (2005), Uzarski and Burton (200?) do compare reference to treatment directly in

many of their analyses. Thus, comparability of reference and treatment sites is of greater import

in isolating the effects of the treatment from all other sources of variation in the system. We may

accept that contiguous sites will be as similar as possible in a landscape (although it is possible to

have drastic differences in conditions over short distances). However, it must be demonstrated

that “nearby” sites are truly representative of pretreatment conditions at the treatment sites. No

evidence is provided that such comparison tests were conducted.

Sampling, Data Manipulation and Statistical Analyses

Although I have had training in statistics and have used statistical procedures in various studies, I

am not a statistician. There are a number of aspects of the design, implementation and analyses

of the sampling protocols that have raised questions in my mind and really need to be reviewed

by a statistician. What follows are discrepancies that are raised in my mind.

For both studies, I am concerned with the effect that the disproportionate numbers of sample

sites in each category of treatment compared to numbers of reference sites had on the statistical

analyses. Furthermore, there is no discussion of whether the primary authors did all of the

sampling, or whether others, such as students, did some or most of it. If the later is the case, there

should be a discussion of the level of training and supervision that was provided. Since sampling

can be skewed, by having multiple individuals perform similar tasks at different sites, there is a

need for an analysis of the consistency between multiple field investigators. This is especially

true for such activities as sampling invertebrates with dip nets and estimating cover with a

quadrat frame.

Albert (2005) indicates that three, quarter-meter quadrat samples were taken within the “inner

and outer emergent zone” at each treatment and reference site to quantify plant diversity,

dominance and cover. No definition of inner and outer emergent zones is provided and there is

no indication that these two zones accounted for all the plant zonation that might have occurred

on a site. No indication that these quadrats were positioned randomly is provided. No plant lists

are provided so the reader cannot determine the abundance of graminoids and forbes. Ocular

estimates of graminoids in a quarter-meter frame would have been very difficult and perhaps not

the most accurate approach to quantifying plant diversity and dominance. Stem counts were

conducted for bulrushes but apparently not for other graminoids (if present).

Elevation and vegetation transects perpendicular to the shoreline were also employed to

determine “if there are different types of shoreline involved in the study.” No indication of

whether a randomized process was used to identify the start of each transect is given. Sample

intervals along transects were 5 to 10 meters determined by the width of the wetland or shoreline

segment. Why the variation? Did interval vary on the same transect? How was the interval used

on each transect determined? Was the interval estimated or measured? Use of transects was a

sound approach and perhaps point of initiation and intervals were selected using a statistically

sound approach, however, the report does not convey needed information.
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I did not find the results of the transect vegetation analyses in the report. Furthermore, there was

some anecdotal information reported on some differences at a few sites between 2004 and 2005,

but apparently no systematic approach was used to try to assess annual variation at the reference

or treatment sites. This is an important consideration, especially since reference sites were often

distant from treatment sites and lake levels change from year to year.

With regards to root sampling, it is unclear whether any form of randomization was employed to

select the sample locations. The number of samples varied from site to site, with no explanation.

It is not clear that root analyses were compared zone by zone as would be most appropriate,

especially since the length of each zone appears to vary from site to site. In assigning weights of

fine roots to each species, a proportionality ratio was established based upon the rhizome weight

in the sample. While this might be a valid technique, its validity should have been tested. It is

quite possible that the proportion of fine roots to rhizomes differs between species and/or

substrates.

Uzarski and Burton (200?) used a variety of methods in the study and changed some of the

methods between 2004 and 2005. Mid-study changes make it difficult to interpret data in a

meaningful way. Randomization of sample locations (e.g., location of fyke nets, grid sectioning

of the invertebrate sorting pans, etc.) was not adequately addressed in the report.

Correspondence analysis techniques were used by Uzarski and Burton (200?) for analyzing

juvenile and adult fish and invertebrates collected along transects. It is unclear whether the

analyses included an actual statistical separation of results or was only used to array the data with

all conclusions being subjectively derived by the authors. Furthermore, the figures presented are

so congested that interpretation is very difficult.

Uzarski and Burton (200?) established transects into and across wetlands adjacent to open-water

areas where vegetation had been removed (Figure 2).

“Because interwetland variability was substantial” (p. 13), Uzarski and Burton (200?)

“standardized” the chemical physical data that they collected along transects by calculating the

difference of each observation from the mean for the wetland from which the observation was

obtained. The process they followed has inherent errors associated with it.

In the first place, the absolute value of a parameter [e.g., dissolved oxygen (DO)] often is far

more important than the level of change observed. As example, Table 2 presents a theoretical

scenario of DO along 160-m long transects in two different wetlands. When standardized using

the Uzarski and Burton (200?) approach, both standardized data sets are identical. However, the

interpretation of effect on the water column is very different. DO-A ranges from 14 to 6 mg/l –

adequate DO for even trout to thrive in. DO-B ranges from 8 to 0 mg/l. DO levels below 5 mg/l

would be very stressful on trout.

Table 3 is a theoretical example of how data collection and analyses can give misleading results.

Uzarski and Burton (200?) sampled chemical and physical factors, along with larval fish using

light traps along two transects in a series of wetlands (Figure 3). The reference transect

originated at the outer edge of the wetland and was directed straight towards the shore. The
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anthropic transect originate 50 m shoreward of the outer edge of the wetland and was oriented

parallel to the shoreline such that it intersected the reference transect.

Uzarski and Burton (200?) depicted their transects as an l-shaped configuration (Figure 2). In

actuality, the reference transect that was perpendicular to the shore, extend all the way to the

shore (Figure 3, red dots). Figure 4 is a typical comparison of slopes that they present to argue

that a substantive difference exists between reference and anthropic transects as a result of edge

effect. However, they only sampled along the anthropic transect to the intersection with the

reference transect. DO-Ref and DO-Anthrop in Table 3 are examples of the kind of data that they

might have collected. By not collecting data along the anthropic transect for the full 160 m

(Figure 3, white dots), they produced a regression slope difference that was possibly more

artifact of analysis than reflective of environmental conditions.

If DO-Ref (Table 3) truly reflects conditions in the undisturbed wetland, then all of the values

along the anthropic transect that are beyond the intersection should be the same as indicated in

the “DO ANTHROP PROBABLE” column (Table 3). Recomputation of the Standard along the

anthropic transect yields the standardized values in the right-most column (Table 3). A graphical

depiction of the effect on the regression line slope is given in Figure 5. Note that the red line

represents the regression analysis for data collected along transects of comparable length to the

reference transect. Its slope is much more gradual than that of the blue line which represents data

collected only along 80 m of the transect and, in fact, the slope is even more gradual than the line
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Figure 2. A fragmented Great Lakes fringing marsh showing the location of quatrefoil light

traps for sampling larval fish and micro and macroinvertebrates (Source: Figure 3, Uzarski and

Burton 200?).



for the reference transect (magenta). Thus, all of the slope comparisons along transects that

Uzarski and Burton (200?) rely upon in their discussion of the chemical and physical parameters

are suspect and should be reexamined.

Misinterpretation of data is not related simply to manipulation and presentation. For example, the

interpretation of data for larval yellow perch is simply not consistent with the data and statistical

analyses presented. Uzarski and Burton (200?) found that “Densities along the anthropogenic

transect showed no significant relationship with distance into the marsh.” Nevertheless, the
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Distance
(m)

DO-A
(mg/l)

DO-A
STANDARD

(mg/l)
DO-B
(mg/l)

DO-B
STANDARD

(mg/l)
0 14 4 8 4

20 13 3 7 3

40 12 2 6 2

60 11 1 5 1

80 10 0 4 0

100 9 -1 3 -1

120 8 -2 2 -2

140 7 -3 1 -3

160 6 -4 0 -4

Mean 10 4

Table 2. Example of how data manipulation can mislead interpretation.

Table 3. Example of how data analyses can mislead interpretation.

Distance
(m)

DO
REF

(mg/l)

DO REF
STANDARD

(mg/l)

DO
ANTHROP

(mg/l)

DO
ANTHROP

STANDARD
(mg/l)

DO
ANTHROP

PROBABLE
(mg/l)

DO
ANTHROP

PROBABLE
STANDARD

(mg/l)
0 14 4 14 2 14 2.888888889

20 13 3 13 1 13 1.888888889

40 12 2 12 0 12 0.888888889

60 11 1 11 -1 11 -0.111111111

80 10 0 10 -2 10 -1.111111111

100 9 -1 10 -1.111111111

120 8 -2 10 -1.111111111

140 7 -3 10 -1.111111111

160 6 -4 10 -1.111111111

Mean 10 12 11.11111111
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Figure 3. Transect configuration that Uzarski and Burton (200?) used for sampling larval 
fish, invertebrates and water chemistry. Red dots depict the actual continuation of the 
reference transect extended to the shore. White dots indicate where sampling should have 
been continued on the anthropic transect to provide a data set that did not misrepresent 
the conditions at each site. 
 
 
 

 
Figure 4. Typical graphic presentation by Uzarski and Burton (200?, Figure 13) 
purported to demonstrate substantive effect of edge for various chemical parameters 
based on differences in regression line slope for reference and anthropic transects.  
 



MDEQ (2006, p.24) concluded: “The numbers of larval yellow perch along the lateral transect

clearly reflect the impact of vegetation removal. The numbers of yellow perch were generally

lower along this transect.…” Figure 6 depicts Uzarski and Burton’s data for larval yellow perch.

It is obvious that the numbers are not lower along the anthropic transect. In fact, the statisitical

analyses indicates that the numbers are exactly what they should be at 50 meters shoreward of

the outer edge of the marsh.

Similarly, the interpretation of data for larval smallmouth bass from anthropic transects by

Uzarski and Burton (200?) is simply not consistent with the data as presented in their Figure 49

(reproduced below as Figure 7). They stated: “The anthropogenic transects reflected consistently

low numbers with little variability among the four marshes included in the analysis. This

consistency suggests a relatively large edge effect in these systems with respect to larval

smallmouth bass.” The data presented in Figure 7 show that there is no effect of the anthropic or

reference edge of the wetland with regards to smallmouth bass larvae – there were no statistical

differences. The number of larvae at 50 meters shoreward of the open water edge along the entire

anthropic transect is exactly consistent with the number of larvae at 50 meters shoreward of the

open water along the reference transect. Nevertheless, MDEQ (2006) stated: “… smallmouth

bass were not abundant at any point along the lateral transects, indicating that they were

significantly impacted by vegetation removal and lateral movement of water into the marsh in all

locations sampled. In other words, the lateral impact of open water had a large impact on larval

smallmouth bass” (p25).
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Figure 5. Misleading effect of data manipulation and analyses from Table 3. The magenta line

represents the reference transect data. The blue line represents data on the anthropic transect that

was only collected to 80 meters. The red line presents the probable results if data were collected

beyond the 80 meters to a full distance of 160 meters. By simply collecting data along the

anthropic transect to a distance comparable to the reference transect, the slope of the regression

line can be altered.



Figure 6. Larval yellow perch abundances from open water into marsh fragments along

anthropogenic and reference transects (Uzarski and Burton 200?, Figure 48). There is no

statistically singificant edge effect along the anthropic transect.

The fact that the numbers of larvae are low along both transects may reflect the fact that

smallmouth bass don’t typically spawn in or near wetlands. The data could also indicate that

depth of water (presumably the water depth 30 m from open water is deeper than 50 meters from

it) or some other factor is controlling the numbers of larvae and that the distance into the wetland

is irrelevant.

For larval killifish, Uzarski and Burton (200?) found no statistically significant difference in

number along the anthropic transect, but a statistically significant increase in numbers along the

reference transect. Nevertheless, they concluded: “Variability … was relatively high on the

anthropogenic edges suggesting, again, that the degree of hydrologic mixing controls the

magnitude of the edge effect caused by vegetational removal” (p. 20). Examination of their

Figure 51, however, reveals that there is much less variability along the anthropic edge than

along the reference edge (Figure 8). Furthermore, the lack of statistically significant difference

means that the killifish exhibited no edge effect on the Anthropic Transect and that the number

found 50 meters shoreward of the outer edge of the marsh was within the range of variability

expected 50 meters in along the reference transect.
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Figure 7. Larval small mouth bass abundances from open water into marsh fragments along

anthropogenic and reference transects (Uzarski and Burton 200?, Figure 49). The values along

the anthropic transect (red line) are consistent at the value that is found 50 meters from the outer

edge of the wetland along the reference transect indicating that no edge effect has occurred.

The bottom line is that of the six species of larval fish that Uzarski and Burton (200?) chose to

discuss in detail, only one, largemouth bass, showed an adverse anthropic edge effect when

compared with the reference transects. Nevertheless, they concluded that: “Overall, larval fish

communities appeared to be impacted by wetland fragmentation to spatial extents much greater

than the immediate areas of vegetational removal” (p.21). This conclusion is contradicted by

their own data.

Are All the Sites Wetlands?

Albert (2005) does not provide a listing of plant species found in each sample. Occasionally, he

inserts the names of plants that have started growing in areas that have been raked or pulled in

the past and not infrequently they are plants with a low probability of occurring in wetlands. If

the water drops more than a foot relative to the land surface, and surficial, ground-water levels

are controlled by lake levels, then the areas actually might not have been wetlands at the time of

grooming – despite the fact that they were wetlands at higher water levels. This is not to

suggestthat regulation should bounce with predictable water cycles, however, the claim that
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Figure 8. Larval banded killifish abundances from open water into marsh fragments along

anthropogenic and reference transects (Uzarski and Burton 200?, Figure 51). The variance at the

start of the anthropic transect is smaller than at the start of the reference transect.

wetlands are being lost due to the grooming practice must consider this fact.

Invasive species, such as Phragmites, often grow best were wetland hydrology doesn’t exist or is

at best marginal or temporary. Once established, they can easily spread far upslope from where

wetland hydrology actually exists

Is Stagnation Good for the Lakes?

Uzarski and Burton (200?) at several places in the report seem to extol the concept that

stagnation, anaerobiosis and perhaps even reducing conditions are a healthy and desirable

condition for the water column in parts of the aquatic environment of Lake Huron and

presumably the other Great Lakes. This concept is foreign to me. All of my experience, study

and research always leads me to believe that healthy aquatic systems should remain aerated.

Their fascination with stagnant zones within the coastal marshes appears to be related to an

overriding (and in my opinion misguided) concern that these coastal marshes serve as a

mechanism for denitrification. They state: “Denitrification is the only mechanism for returning

14



fixed nitrogen back to the atmosphere, completing the global nitrogen cycle,” suggesting dire

effects of a global nature if pelagic, oxygenated water intrudes into the near-shore marsh.

While denitrification was a hot topic with wetland scientists about six to eight years ago, I almost

never hear it discussed these days. When it was hot, I spent some time researching the topic in

the literature and found out that while denitrification may be somewhat enhanced in some

wetlands when compared with the rest of the landscape, the enhancement appears in general to

be less than one order of magnitude in size. Probably the reason that it is not set forth with the

same acclaim as it was. Furthermore, the types of wetlands where this small enhancement occurs

appears to be those that are not wetted continuously, but only occasionally. This does not really

characterize the near-shore, low-water, emergent marsh zone discussed by Uzarski and Burton

(200?).

While much is made of the accumulation of greenhouse gasses in the atmosphere and the loss of

the ozone layer, I am aware of no outcry that the level of nitrogen in the atmosphere is

decreasing. The U.S. Fish and Wildlife Service has been telling us for decades that we have lost

over half the wetlands in the lower 48 since Colonial times - more than a 100 million acres.

Wetlands have been drained around the world for millennia, yet the percentage of nitrogen in our

atmosphere continues to remain relatively constant. There is apparently enough buffering

capacity in the world that nitrogen levels are safe. Personally, I’d opt for keeping the water

column with as much oxygen as is possible and support a healthy faunal community.

Permitting Alternatives

I have spent my entire professional career working with aquatic regulatory programs – first in

setting and interpreting permitting policies for the COE and later in teaching process and

attempting to get permits for clients. I have also been involved in many situations of alleged

violations of permitting requirements. I have observed that regulatory programs tend to become

more complex and cumbersome as they mature – often without any additional benefit to the

resource and usually with more cost and pain to the regulated public. For example, the COE

Nationwide Permit Program, which authorizes activities with no more than minimal individual

and cumulative adverse effects and is intended to reduce paperwork, has 27 general conditions

(one of which has 18 subparts) while individual permits only have six general conditions.

MDEQ (March 2006) recommends that the letter of approval process be allowed to sunset and

all subsequent actions require an individual permit. Personally, I think that this is a disservice to

the public. Reduction of paperwork and simplification of process must be the goal of good

government. Complexity and needless paperwork consume finite economic resources (both tax

dollars and private funds), which are then unavailable for other purposes. As long as the final

decision-maker retains the discretionary authority to require an individual permit or deny an

activity when deemed necessary, then the general permit concept (letter of approval) is a

cost-effective mechanism that serves the public’s right to use resources while ensuring that the

use is done wisely.

Retaining a general authorization process does not mean that the effects on the resource should

be subsequently ignored. Periodic analyses of the effect of permitted activities should be a
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requirement for any program. These studies must, however, place the permitted activities within

perspective to the resource being regulated.

My Approach

The Great Lakes have been studied for over a century, yet we still don’t know what incremental

effect most land management policies have on them. We do, however, have a great deal of

existing data to draw on. The only way to access the long-term ramifications of removal of some

areas of vegetation upon the health of the lake is to establish the natural level of variation that

occurs with changing lake level. Because the changes are cyclic and do not necessarily establish

long-term stable water levels, the lake is undoubtedly adjusted to these fluctuations. If as

suggested, removal of vegetation is only necessary during short periods of low lake levels, then

the net effect on the health of the ecosystem may be very minor. Thus, my first effort to answer

the Fundamental Question would be to conduct detailed desktop analyses in several arenas.

These certainly are not as much fun as traveling around the lakes spending summer days on the

beaches or water, but the Fundamental Question must be put into perspective.

Necessary first steps to put the issue into perspective include:

1.Determine what length of the shoreline would support vegetation absent anthropic

management. This task is divided into subparts: vegetated coast during high water, vegetated

coast during low water and vegetated coast during median water levels.

2. Determine what the width of wetlands is under each of the three water level conditions –

length multiplied by width equaling area.

3. Determine what length of coastline is actively mowed under each water level condition

and over what time period.

4. Determine what length of coastline is actively groomed (raked, pulled, filled) under each

water level and over what time period.

5. Determine annual/monthly water levels in the lake.

6. Determine active, primary spawning grounds for various species of fish that rely upon

vegetated areas for spawning. Some species such as banded killifish, carp, yellow perch and

largemouth bass often use vegetated shallows for spawning grounds. Others such as Johnny

darters, rainbow smelt and smallmouth bass, ascend tributaries or use unvegetated shallows

and shoals for spawning.

7. Determine annual production levels of fish species

8. Toss in any other large database (e.g., waterfowl) that exists that relates to production from

the Lakes.

The first four steps can be ascertained from intensive review of aerial photographs. I suspect that

for most of the Lakes, there are aerial photographs available at least once in every 5 to 10 years

dating back at least to the 1930’s. Some areas may be more intensively documented than others.
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Albert (2005) presents some photographic comparisons. Figure 9 depicts aerial photographs for

Caseville, Michigan. Figure 9(a) is from 1964 and shows extensive wetlands (green arrows)

during this low-water period. Figure 9(b) is from 1982 and shows that many of the same areas

vegetated in 1964 are drowned and unvegetated (green arrows) during this high-wter period.

Albert (2005) presents a second pair of aerials for Sleeper State Park (Figure 10). Figure 10(a) is

from 1964 and shows a wetland swale (green arrows) during this low-water period. Figure 10(b)

is from 1982 and shows that the wetland swale present in 1964 is drowned and unvegetated (red

arrows) during this high-wter period.

Steps one and two requires examination of the entire shoreline – not a trivial task – or

establishment of a statistically sound, random sampling effort. For Lake Huron, the effort could

be reduced by examining only the Michigan coastline and by assuming that the Canadian

coastline is similarly configured. Further reduction could be done, by just examining one or two

areas such as Saginaw and Traverse Bays. If aerials from a low water year were examined

initially, then large areas of the coast could be eliminated from subsequent water level reviews

because of the drowning effects of high water levels. The advantage of examining the entire

shoreline in steps one and two is that much of the coast could be eliminated from consideration

for future steps.
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Figure 9. Aerial photographs of the coast in Caseville. Photo (a) is from 1964, a low water year

and depicts extensive wetlands (green arrows). Photo (b) is from 1982, a high water year and

depicts much reduced wetlands(green arrows).

(a) (b)



Once a good estimate of the extent and location of vegetated coastline under differing water

levels has been established, then aerial photographs of randomly designed subsamples of

vegetated shoreline can be examined for steps three and four. The information derived from

aerial photographs can be supplemented by data from the permitting agencies. It is essential that

the actual magnitude of the various beach management activities be estimated to make a

reasoned decision on the impact that such activities will have on the Great Lakes.

Step five data are readily available on the World Wide Web. I think that the analyses of the aerial

photographs must be done in concert with the water level data (Figures 11 and 12) so that a

simple, predictive model can be developed of how much coastal wetland can be expected under

various water level conditions. Once this relationship is established, examination of the historical

record of water levels will place the frequency and duration for the need to actively manage the

beaches into perspective.

Finally, the wealth of fisheries and wildlife data that has been collected can be examined in

comparison to water levels and, thus, extrapolate to the role that coastal wetlands play on the

resources of the Lakes.

Of course, many of these steps may have already been accomplished by some of the many

researchers and resource managers that have worked on the Great Lake systems for decades. If

they have been - great. The fact is though that these types of analyses have not been presented to

the Michigan Legislature in these reports so that they can make reasoned decision based upon

facts placed in perspective.
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Figure 10. Aerial photographs of the coast at Sleeper State Park. Photo (a) is from 1964, a low

water year and depicts a wetland swale (green arrows). Photo (b) is from 1982, a high water

year. No wetland swale is present (red arrows).

(a) (b)
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Figure 11. Water level in Lakes Michigan and Huron from 1918 to 2004 [Source:

http://www.in.gov/dnr/water/lake_michigan/coastal/pdf/07WaterLevelGraph1918-2002Historic

LakeMichigan.pdf].

Figure 12. Lake levels during 2006 through May 3 compared to the arithmetic mean lake level

and the record high and low values [Source: http://www.glerl.noaa.gov/data/now/wlevels/

mic_lvl.gif].



Conclusions

It appears that a lot of information that is available was not used to develop the MDEQ report

and recommendation. The studies that have been presented, however, do not provide a

convincing argument that the beach management activities under consideration cause any more

than very localized impacts on the lake ecosystems – especially in the low numbers of activities

that apparently occur. Having said that, it may be that after an adequate analysis of available data

is prepared, a different conclusion would present itself.

If in fact, a fact which can be tested, the acreage of wetlands is greatly diminished during years

with higher lake water levels as suggested in the Albert (2005) report, then the minor impacts

associated with occasional, low lake water level, beach management is in all likelihood an

imperceptible blip on the health chart of the lake ecosystems. Certainly, in all the years that

biologists in Michigan have been studying the fisheries and waterfowl resources of the Great

Lakes, someone must have thought to see how the variation in water levels affects the resource

populations.

In the most-simple analysis, one needs only plot a measure of fish (or duck) abundance (e.g.,

commercial fish catches or angler success for species that may rely upon marshes for spawning)

on the same graph with the long-term fluctuations in lake water levels. If an inverse, similar

pattern exists (that is fish populations go down when water levels rise), then it is reasonable to

conclude (although the conclusion could be wrong and the fish are responding to some other

factor associated with high water levels) that the extent of marshes is an important factor and

more refined analyses need to be done. Refinement would be to try and determine the critical

water level and, therefore, extent of marsh, that is associated with healthy fish/duck populations.

If no consistent pattern emerges (or the unlikely situation that the pattern is directly related to

water levels, that is fish production is high when lake levels are high and wetlands are drowned

out), then obviously the amount of coastal wetland is not a critical factor. Of course, there may

be a lag time in the response of the faunal populations to water levels that must be considered.

Based on the Albert (2005) and Uzarski and Burton (200?) reports, it is appears that mowing

strips of vegetation during low water levels consistent with the existing legislation has an

essentially imperceptible effect on the coastal system. While the authors of the reports went

beyond the results of the statistical analyses to postulate that repeated, long-term mowing may

have deleterious effects, these assertions were not strongly founded and the fact that water levels

will in all likelihood rise again and put an end to mowing seems to minimize the ramifications of

those suppositions.

Grooming obviously has more direct and consequential impacts upon the immediate landscape

that is groomed. Of course, a lot of the Great Lakes shoreline is not vegetated anyway – so the

lack of vegetation in and of itself is not a drastic departure from norm. Aside from the minor

chemical differences that were observed between the interior of near-shore marshes and the open

water, water quality was not substantively adversely affected. I do no believe that reducing the

zone of stagnation has any substantive adverse effects on the health of the Lakes as Uzarski and

Burton (200?) apparently do. I disagree with the interpretation of Uzarski and Burton (200?) of

their larval fish data. These data do not indicate that grooming causes substantial impacts to the
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intact marshes contiguous with the cleared swaths. At best, their data show an effect on

largemouth bass larvae, and I do not see that the effect will have any substantive effect on

largemouth bass production in the Lakes with the level of beach maintenance activity apparently

being as low as it is. Their data show that for the larvae of five out of six species that they

discussed in detail, there was no statistically demonstrable edge effect associated with the cleared

swaths through the wetlands.

I am unable to really grasp the content of the Uzarski and Burton (200?) report concerning

juvenile and adult fish. The analyses that they performed do not strike me as showing much

effect, but I need to have a statistician examine them before I can assess their import.

There were statistically significant lower numbers of macroinvertebrates in the water-column at

groomed sites than at natural open water sites. Whether this condition would continue if the sites

continue to be devegetated is unknown. It could be a temporary phenomenon associated with a

lack of appropriate invertebrate species in the vicinity of the grooming or may represent a

long-term condition. It would be interesting to reexamine the sites during high water conditions

when the marshes have been drowned. However, based upon the limited extent of the grooming

activities, I do not believe that even the long-term reduction in invertebrates in these limited

areas would have an unacceptable adverse impact on the health of the Lakes. There were no data

reported for benthic macroinvertebrates.

Neither of the reports addressed the direct loss of plant primary production associated with

grooming as being a consequence that is important. Based upon the relatively minor amount of

shoreline that is vegetated along the Great Lakes, especially during high water years, I think it is

safe to say that coastal marshes are not the critical source of primary production for the Lakes. I

am not advocating the loss of marsh, simply placing their role into perspective.

I was surprised that there was no mention in the reports of critical spawning grounds, although

marshes do provide the primary location for spawning of a number of Great Lakes’ fish species.

If these marshes are important to the long-term viability of those species, I would have thought

that spawning activity would have been one of the aspects of the study. If the wetlands actually

exist only during years of very low water levels, then spawning fish may not be homing to them

and they may not be used to any great extent. Of course with gamete production as large as it is

in fish, the impact of these very small-extent grooming activities, probably will not have any

detectable effect on the health of the ecosystem.

On the whole, my conclusion, based upon my review of these reports, is that the data presented

do not provide an adequate justification for intensifying regulation of the public at the level of

activity that apparently exists. As I have said repeatedly, however, the analyses performed are in

my opinion, inadequate to make a truly informed decision. The lack of any clear, substantive

negative impacts beyond the actual localized and minor extent of the grooming activity, leads me

to conclude that continuation of the general permitting mechanisms will not have an

unacceptable adverse impact on the aquatic environment.
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A Review of “The Impacts of Various Types of Vegetation Removal on Great 
Lakes Coastal Wetlands of Saginaw Bay and Grand Traverse Bay.” 
 
 
By 
 
Gary Pierce, Ph.D. 
Froghome Environmental, LLC 
May 4, 2006 
 
 I have been asked by the board of directors of SOS (Save Our Shoreline) 
to review the document cited in the title of this report.  My task has been to 
review the document and to comment on it as a scientific report.  Before working 
on this report I have never worked for SOS nor had I formed a professional 
opinion regarding the management of the great lakes shoreline.  I had formed an 
informal impression that during the past three to four years there has been 
considerable increase in wetland along the shore of Saginaw Bay in Bay County, 
Michigan, and that those wetlands appeared to be somewhat of a nuisance for 
land owners on the shore while being of some interest for the functions and 
values provided by the wetlands.  I had never seen nor been aware of this report 
until asked to review it by SOS.   
  
 My comments here are not complete as my review of the report is ongoing 
and I will be preparing a more detailed commentary covering additional issues 
and expanding my comments on some of the issues cited below.   
 
 The site selection for this study, “The Impacts of Various Types of 
Vegetation Removal on Great Lakes Coastal Wetlands of Saginaw Bay and 
Grand Traverse Bay” (the report), resulted in 33 sites which were sampled in 
2004 and 2005 (page 5, paragraph 4).  There is, however, a significant 
discrepancy in the reporting on data from the sites.  The sample sites are located 
in Figures 1, 2, and 3.  Table one (below) shows the number of sites located in 
figures 1,2, and 3 alongside the number of sites from which data were analyzed, 
Figures 8, 9, 11, 12, 14, 15, 16, 17, and 18.  Clearly, there is a discrepancy in the 
data, and before the statistical results can be understood this discrepancy must 
be explained.  A table showing all 52 locations from which the data originate and 
how these data relate to the 33 cited study locations must be presented in order 
to understand the methods and conclusions of the report.  To be clear by 
example, Table 1 shows that the report lists and maps 10 natural (these are the 
unmanaged controls for the paper’s study) sites, but the figures showing the 
results of the data analysis show data reported from 20 unmanaged locations.  
This is an incomprehensible and incongruous discrepancy as reported and 
requires detailed explanation for this core analysis of the paper to be credible.  
The same problem is inherent in all of the remaining data summarized in Table 1. 
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Table 1.  Number of study sites in location figures(1,2,3) vs. statistical analysis 
figures (8,9,11,12,14,15,16,17,18). 
 
Described   Figs.   Figs. 
Management  1,2,3  8,9,11,12,14,15,16,17,18  
Natural  10 
Unmanaged    20 
Groomed    9 
Mowed  11  13 
Raked     12 
Handpulled      4 
Filled     3    3     
 
TOTAL  33  52  
 
In addition to the discrepancies cited above, the sample sizes for filled and 
handpulled sites (table 1) are quite small and these samples call into question 
conclusions that are based on this small amount of data for these two treatments 
 
 As shown in the location figures (1,2, & 3), there are significant distances, 
as much as several miles, between some of the natural and treated sites.  In the 
text on page, paragraph 2, line 14, the principal is stated that “sampling points 
representing different treatments were located as near as possible to each other, 
with additional physical sampling of the geomorphic context to determine if the 
treatments were geomorphically equivalent.”  On page 5, paragraph 2, line 5 the 
additional principle is stated, “The sampling was changed to allow nearby 
ownerships under different management regimes within an ecologically similar 
area of shoreline to be sampled to compare response of vegetation and 
sediments.”[My emphasis].  The commitment is made to demonstrate shoreline 
morphology equivalence and ecological similarity between and among compared 
sites.  Although the report discusses general morphological differences among 
large stretches of shoreline, no effort is made to report, as promised, on either 
ecological or morphological equivalence of any of the sites.  Rather, long 
stretches of shoreline are stated to be similar, but no indication is given of even 
the simplest comparisons among sites such as listed here: 
• water depth in the sample transect 
• dimensions of the marshes 
• vegetation of the specific marshes,  
• presumed or actual (from aerial photographs) vegetation of the sites 

during high water vs. low water times in the lake 
• ,plant density in and among the sites 
• , use of the adjacent upland at the sample points 
• disturbance of the sites from activities other than grooming such as boat 

launching, fire building, and recreational activities 
• direction that the beach at the sample point faces in regard to prevailing 

winds 
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• offshore water depths 
• the specific substrate at the sample points. 

 
No photographs of the sites are provided and no specific locations enable the 
reader to understand either the most simple details of site ecology or 
geomorphology.  There is simply no indication that statistically compared sites 
have a similarity making them comparable.  For what we know from the divergent 
distances among sites, the factors that control the measured features of the sites 
do not have similar causes.  We can not determine if the beach management is 
being tested or statistical test are of the divergent morphology and ecology of the 
sites.   
 
 On May 6, 2006, I visited all of the beach segments where the 33 sample 
sites are located in an effort to determine the probability of the sites having 
similar geomorphology and/or ecology.  It is abundantly clear that the samples 
represent radically different areas of both beach morphology and ecology.  
Differences include the following factors:   
• In only a few locations does vegetation extend into the flooded portion of 

the bay.  In almost all locations the wetland extends no farther lakeward than 
the current water line or the upper edge of the wave run up zone.   

• In a few locations there is no vegetation at all at the apparent known or 
presumed study site, and in talking to owners or others familiar with the study 
zones there has been no vegetation on three of the study sites for tens of 
years.  And all three of these sites are sand beaches rising sharply form the 
high water zone and not providing a site where wetlands could occupy 
anything but a zone only a few (less than 10 feet) wide.  Several sites north 
and south of Caseville are steep sandy beaches with no wetland vegetation 
but the dry beaches upslope from the water line are occupied only by the 
invasive Common Reed and native dune plants. 

• Contrary to the claim of the report, page 4, paragraph 1, that the wetlands 
on the beaches have a gradient of water chemistry caused by lateral 
movement of groundwater from the shore through the marsh toward the lake, 
only 3 of the 33 reaches of shoreline that I examined showed any evidence of 
groundwater discharge, but this provided a unique geomorphologic context 
for about 10% of the sample sites.   

• Some sites are occupied by wide zones of wetland plants on flat areas 
that are only slightly above the water line while others show wetland plants on 
a relatively short steeper gradient. 

• Contrary to the claim of the report that three-square bulrush dominated all 
but 3 of 24 vegetated transects a number of the sites (seven) are dominated 
by common reed, and three others are vegetated and dominated by species 
other than common reed or three-square bulrush.   

• Offshore water depth, the direction the shore faces, and the average fetch, 
are additional factors effecting the geomorphology and ecology of the sites. 
There is considerable difference among the sites in these factors. 
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• There is considerable difference among the natural soils of the sites 
ranging from wind blown and drifting sand to stable sandy silts providing for 
considerable differences in nutrition and soil stability both of which influence 
plant growth.  

 
 In the statistical section of the report in each analysis where there is 
significant difference there is no difference between the natural sites and the 
mowed sites but there is a statistical difference between the mowed and natural 
versus the raked, filled, and handpulled sites.  The strong conclusion of this 
report, but not explicitly stated, is that mowing has no significant effect on any of 
the measured vegetation parameters.  All conclusions of the report are, however, 
compromised by the failure of the report to provide information about sample 
sizes (Table 1) and the morphology and ecology of the individual sampling 
locations. 
 
 An important qualitative conclusion of the report is that many shoreline 
areas are not vegetated when the lake levels are high but become vegetated 
when the lake levels fall.  One implication of this observation is that, in such 
areas, the removal of vegetation has no permanent effect on the ecology of the 
shoreline ecosystem.  The conclusion has no relevance to shoreline areas that 
are permanently vegetated.  This feature, of sites changing naturally over the 
periods of the lakes, elevation cycles, should have been investigated by specific 
comparisons including such naturally variable sites. 
 
In conclusion: 

1. The report is based on a large amount of data. 
2. The report uses simple, readily comprehensible analyses. 
3. The report makes some interesting and potentially valuable qualitative 

observations about the lakes’ beach environments. 
4. The reported sites are not confirmed to meet the criteria imposed on their 

selection by author himself, this calls into serious question all of the 
conclusions of the report especially the quantitative comparisons.  My field 
observations show the sites to be highly variable in both geomorphology 
and ecology.  

5. There are significant discrepancies in reporting the data which call into 
serious question the report’s data analysis. 

6. The reported number of locales from which data were reported do not 
agree with the reported number of sites. 

7. The report shows no differences between natural and mowed sites. 
8. The report shows now differences among hand pulled, raked, and filled 

sites. 
9. In every factor reported there is no significant difference between hand 

pulled, raked, and filled, on the one hand, and natural and mowed sites, 
on the other hand. 

10. There should be studies analyzing the management of the beaches in 
locations where the natural marsh is present when the lake is low and 
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absent when the lake is high.  Without such specific studies it is not 
possible to interpret the validity of the reported conclusions. 
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Statement Presented - Joint Hearing on May 9, 2006 
 

Before: 
 

Senate, Natural Resources & Environmental Affairs Committee 
House, Natural Resources, Great Lakes, Land Use, and Environment Committee 

 
By 

Thomas Waytes, MD, PhD  
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I have been asked by representatives of Save Our Shoreline (SOS) to advise them on 
potential health issues associated with residing near, or coming into contact with, the 
small pools of stagnant water that have resulted from the receding Great Lakes water 
levels.  I have also been asked to conduct a review of the MDEQ report, “Report on the 
Impacts of Beach Maintenance and removal of Vegetation under Public Act 14 of 2003”.   
 
My background is that of a physician and a scientist.  I received both PhD and MD 
degrees at Wayne State University School of Medicine in Detroit.  I also consider myself 
to be an environmentalist, and have supported and been active in a number of groups 
dedicated to the preservation of wildlife habitat. 
 
I will divide my statement into two sections: A) An Assessment of Potential Adverse 
Health Impacts Associated with Small Stagnant Pools of Water, and B) Assessment of 
DEQ Studies Regarding Beach Maintenance. 
 
 
A) Adverse Health Impacts Associated with Small Stagnant Pools of Water  
 
One result of the receding water levels of the Great Lakes is the formation of small, 
shallow, stagnant pools of water above the shoreline.  Because these pools typically lie 
shoreward of the small beach ridges created by wave action, they only intermittently 
communicate with the fresh water of the lakes – typically during storms and other periods 
associated with high waves.  As such, these shallow pools fill with decaying vegetative 
matter, the stench of which is often noted in nearby residential areas.  These pools of 
stagnant water may also potentially serve as incubators for organisms, or vectors of 
organisms, that may cause human disease. These include a multitude of potentially fatal 
viral diseases, spread by mosquitoes, as well as other diseases caused by direct exposure 
to bacteria and parasites.  In addition, they attract domestic and wild animals that defecate 
and urinate in and around them.  Dead animals have been described decomposing in 
them.  Because of their relatively warm temperature, their shallowness, and their 
closeness to houses along the beach, these pools unfortunately are often used by young 
children to play in, thus potentially exposing themselves to a myriad of pathogenic 
organisms. 
 
Of particular concern are the mosquito-borne viruses that can cause inflammation of the 
brain (encephalitis) and/or the membrane surrounding the brain (meningitis).  The 
encephalitis virus receiving the most attention recently is the West Nile Virus (WNV), 
which appeared in New York City in 1999, and has spread westward.  WNV appeared in 
Michigan in 2001, and the first human case in Michigan was in 2002.  Since that time, 
there have been over 700 documented cases of WNV in Michigan, 57 of which were 
fatal. In 2005, there were 62 human cases of WNV in Michigan, most occurring in 
counties bordering Great Lakes waterways. It is likely that there have been many more 
unrecognized cases. 
 
The WNV infection may cause mild illness, or no illness at all.  Some individuals, 
however, develop high fever and severe neurological symptoms, such as stupor, 



disorientation, coma, tremors, convulsions, muscle weakness, vision loss, numbness and 
paralysis.  These may at times become permanent or lead to death.  There is no specific 
treatment available for WNV, and there is currently no licensed human vaccine.   
 
WNV almost always is transmitted through the bite of an infected mosquito.  Mosquitoes 
usually get infected when they feed on infected birds, and can then spread WNV to 
humans and other animals when they bite.  In a very small number of cases, WNV has 
also been spread through blood transfusions, organ transplants, breastfeeding and during 
pregnancy from mother to baby.   
 
Other mosquito-borne encephalitis viruses include La Crosse (LAC) encephalitis, eastern 
equine encephalitis (EEE), western equine encephalitis (WEE) and St. Louis Encephalitis 
(SLE).  Although rare, all have been known to cause human disease in Michigan.  While 
some are more likely to cause severe neurological disease in children, others cause more 
severe disease in older adults. 
 
The key to preventing these diseases is to avoid being bitten by infected mosquitoes.  
Mosquito control can sometimes be achieved through the use of pesticides.  A more 
environmentally responsible alternative is the elimination of small pools of stagnant 
water, which are known to be ideal mosquito breeding grounds.   The Centers for Disease 
Control and Prevention (CDC) and the Michigan Department of Public Health both list 
the removal of mosquito breeding sites as a key measure in preventing West Nile Virus 
infection. 
 
Described above are potentially serious diseases spread by insects that breed in stagnant 
pools of water, then subsequently bite humans residing in the surrounding areas.  Another 
potential health threat concerns illnesses acquired from swallowing, breathing, or coming 
into direct contact with contaminated water through recreational activities such as 
swimming or wading.  These are often referred to as “recreational water illness”, or RWI.  
Organisms that cause RWI include bacteria, viruses and parasites.  For the reasons cited 
above, the warm, shallow, stagnant pools of water that have formed along some areas of 
the Great Lakes shoreline may potentially serve as incubators for organisms that may 
cause human disease, several of which are described below. 
 
Among the key bacterial diseases of concern is leptospirosis, which is usually caused by 
exposure to water contaminated with the urine of infected animals, including dogs, 
rodents and wild animals.  Recreational activities such as swimming or wading in 
contaminated water have been associated with infection with this organism.  Some 
infected people have no symptoms at all.  Others may develop high fever and chills, 
severe headache, muscle aches, abdominal pain, jaundice, and rash.  If not adequately 
treated, the patient could develop kidney and/or liver failure, meningitis, and/or 
respiratory distress.  Rarely, death may occur. 
 
Other bacterial diseases associated with contaminated water (often associated with human 
contamination) include gastrointestinal disease caused by organisms such as Shigella and 



E. coli.   Although these diarrheal diseases are usually self-limited, infection with one 
strain of E. coli, O157:H7, can rarely lead to kidney failure in children. 
 
A number of parasites can cause RWI.  Among these is Cryptosporidium, or “Crypto”.  
Crypto can be caused by swallowing water contaminated by stool from infected humans 
or animals, and typically causes diarrhea, which can last for weeks. Another parasite of 
concern is Giardia.  Like Crypto, illness from Giardia can be caused by swallowing 
water contaminated by stool from infected humans or animals, and typically causes 
diarrhea, which can last for several weeks.  Relatively small exposures of either Crypto or 
Giardia can cause disease, which may be more serious in children, the elderly, or 
pregnant women. People with weakened immune systems, such as some cancer and 
transplant patients and persons with HIV/AIDS are at a higher risk for more serious or 
even life-threatening disease. 
 
Organisms encountered in contaminated water may also cause skin disease.  A parasite is 
responsible for causing cercarial dermatitis, or “swimmers itch”.   Eggs of the organism 
enter water through the feces of infected waterfowl (ducks, geese, gulls) or some aquatic 
mammals.  When the eggs hatch into larvae, they infect aquatic snails.  The snails, in 
turn, release a more mature form of larvae, which can infect birds/mammals that they 
come into contact with.  If these larvae come into contact with humans, they can burrow 
under the skin and die.  This causes a reaction that results in the development of small 
pimples and blisters, and may itch intensely.   Bacteria present in contaminated water 
may also enter through breaks in the skin and cause local infections. 
 
In summary, small stagnant pools of potentially contaminated water, particularly near 
inhabited areas with extensive outdoor recreational activity, pose an unnecessary and 
preventable health risk to people living nearby.  Such small pools often develop in coastal 
areas, just above the shoreline.  Because of their location, their warmth, and their shallow 
nature, these pools tend to attract birds, mammals and insects – and the diseases that they 
may carry.  These same features make the pools attractive for wading and splashing – 
particularly by small children, thus maximizing the opportunity for contact with the 
infectious organisms.   Although the likelihood of developing a serious disease from 
activities in and around these pools is remote, there is no reason whatsoever to take this 
chance when it can be avoided.  Common sense dictates that Michigan residents should 
not be forced to live and play near these areas.  
 
Particularly on the eastern shores of the Great Lakes, where strong wave action 
continuously shifts the sand, there is no long-lasting environmental value to these 
stagnant pools that would preclude draining or filling them in when warranted.  These are 
not the long-term, fresh water wetland areas that are important to the Great Lake 
ecosystem.  
 
 
 
 
 



B. Assessment of DEQ Studies Regarding Beach Maintenance 
 
Overall: 
Not being a limnologist, I will grant the assumption that, during the execution of these 
studies, all measurements were performed accurately, and flora and fauna identified 
correctly.  Having said this, I do find serious problems, however, with the scientific 
design, the non-elimination of potential observational bias, and the fact that the 
conclusions are often not supported by the scientific data generated.  The study 
sometimes reads as if the conclusions were developed first, followed by attempts to 
obtain data that support them. 
 
“Report on the Impacts of Beach Maintenance and Removal of Vegetation under 
Act 14 of 2003”, Michigan DEQ, March, 2006. 
 
The authors set out to demonstrate that “Beach Maintenance Activities”, as allowed 
under PA 14, can have a detrimental effect on the Great Lakes environment.  A 
scientifically appropriate manner in which to study the ecological impact of vegetation 
removal and beach maintenance activities would be to perform surveys and sampling in 
affected areas prior to, and then after, activities allowed under PA 14 took place.  The 
authors did not follow this scientifically sound approach.  Instead, they chose to select for 
comparison, in a non-random manner, sampling areas representing non-altered 
(“reference”) sites as well as sites allegedly representing the impact of vegetation 
removal or beach management.  This non-random selection certainly created an 
opportunity for significant bias.  In other words, persons experienced in aquatic ecology 
could easily “cherry-pick” areas that would likely demonstrate the differences that would 
support pre-determined conclusions or opinions. 
 
The report also tends to confuse the environmental impact of activities allowed under PA 
14 with those that were not allowed under this act.  For example, PA 14 allows for 
vegetation removal in areas above the water’s edge.  The bulk of the environmental 
changes discussed in this report, however, result from the removal of vegetation into 
marshes extending well beyond the shoreline, at times 150 feet or more.  Such activities 
(e.g., cutting a boat channel through a marsh) have nothing to do with activities allowed 
under PA 14, and attempting to make such a leap has no scientific basis whatsoever. 
 
According to the report, “The Impacts of Various Types of Vegetation Removal on Great 
Lakes Coastal Wetlands of Saginaw Bay and Grand Traverse Bay”, by D. Albert (below), 
much of the area along the eastern shore of Saginaw Bay is an open shoreline area, where 
there is erosive wave action to the extent that, even in low-water periods, the temporary 
wetlands have little or no vegetation extending into the open water.  When vegetation 
does extend into the open water, it is often in the form of Phragmites, a particularly 
aggressive non-native species that has been successfully competing with native species.  
Figure 11 demonstrates an example of “paired reference and groomed sites”, but does not 
mention the fact that the “reference” site is composed primarily of Phragmites.  In 
addition, I could find no mention of the comparative sampling results of these two areas.  
An area resident informed me that at the time the sampling was being conducted, he was 



told by the researchers that they detected no appreciable differences between these two 
areas. 
 
Conclusions are drawn that are not supported by data from the studies contained in 
Attachments A and B.  For example the data obtained did not support the contention that 
wetland alteration resulted in more rapid erosion of coastal sediments, as was claimed on 
page 18. 
 
 
Comments specific to Attachment A, “The Effects of Coastal Wetland Fragmentation on 
Fish and Invertebrate Communities”, by D. Uzarski, et.al., 2005. 
 
There was no good explanation as to how the reference sites and managed sites were 
always chosen.  It seems, at times, that marsh areas were chosen as reference and non-
marsh (with evidence of “on-shore” beach maintenance) chosen as comparative areas, 
however there was no explanation given as to whether he beach grooming activities had 
anything to do with the presence or absence of a marsh extending into the lake.  Other 
factors such as wave action could have been major contributors to this difference – and to 
the results of the study.  It is difficult to imagine how mowing and raking activities up on 
the shore could impact on the development of marshes 150 feet off shore. There was also 
no attempt to distinguish marshes of native species v. those of invasive species, such as 
phragmites.  Because specific attempts are being made to remove this invasive and 
destructive species, marsh areas consisting primarily of phragmites should have been 
removed from the study analysis. 
 
In determining the effects of wetland fragmentation, the authors included 19 wetlands 
fragmented by creating boat channels – an activity that is not allowed in PA 14.  This 
serves only to confuse attempts to draw sound conclusions regarding the impact of 
mowing and raking on the surrounding aquatic environment.  All data obtained from 
areas impacted by activities not defined in PA 14 should have been removed from the 
study analysis. 
 
The sampling locations should be mapped out and compared to those identified in the 
study described in Attachment B.  An explanation should be given as to why sampling 
areas appeared to be different.  The term “open water raking” needs to be better defined.  
If this was truly an activity performed within the open water, it was not allowed in PA 14, 
and these areas should have been removed from the study analysis. 
 
The presentation of data is not consistent.  For example, Figure 21 clearly shows that 
mowing does not effect the invertebrate taxa richness and Shannon diversity, as 
compared to reference areas.  Data representing the raked areas should not have been 
omitted.  Other figures are difficult to interpret and should either be simplified or better 
explained so that the target audience (the general public and legislative body) can 
interpret them, and draw its own conclusions.  Likewise, the aquatic environmental  
terminology (e.g., Scirpus, Juncus, Typha) should either be defined or simplified.   The 



data presented in Tables 5 – 10, do not contain adequate data to support study 
conclusions.  
  
Of interest, despite the above procedural concerns, the Chemical and Physical 
Measurement data obtained support the fact that water quality at raked or mowed sites 
was similar to that of reference sites. 
 
In summary, the study presented in Attachment A was written in such a way as to 
confuse and overwhelm the lay-reader instead of educate.  Instead of stating the results in 
a clear and understandable way, and offering an interpretation later in the text – as is 
done in most scientific studies, the authors chose to repeatedly mix hypotheses and 
conjecture with the study data. 
 
 
Comments specific to  Attachment B, “The Impacts of Various Types of Vegetation 
Removal on Great Lakes Coastal Wetlands of Saginaw Bay and Grand Traverse Bay”, D. 
Albert, September, 2005. 
 
This was an extensive two-year study, during which the author and his team compared 
vegetation in undisturbed areas around Saginaw and Grand Traverse Bays with those 
areas that have been “managed” by grooming activities such as mowing, raking and 
filling.  Not surprisingly, the author and his team correctly established the fact that these 
activities can substantially change the type and density of vegetation in the immediate 
area in which the activity took place.  A similar conclusion could be drawn every time a 
person cuts his or her lawn or plants a backyard garden, i.e., disturbing the ground in any 
way, shape or fashion can be expected to impact the species and numbers of plants that 
grow there.  It is worth noting that these activities took place up on the shore, and not in 
areas within the Great Lakes themselves. 
 
The observed decrease in the variety and amount of plant life in the immediate areas in 
which the activities took place, were consistent across vegetation types.  Not only were 
there more desired species (e.g., bulrush) in the non-managed areas, there were also more 
of the “exotic species” (undesirable plants indicative of wetland degradation).  
Furthermore, the study text indicates that non-managed areas had larger amounts of 
Phragmites, a particularly aggressive non-native species that has been successfully 
competing with native species, than did areas that were raked, hand-pulled or filled.  
Comparative data for this specific species, however, was not shown. 
 
Importantly, the author was not able to demonstrate that any environmental changes took 
place beyond those specific areas that were “managed” (mowed, raked, filled, etc.).   The 
author could not verify that these activities resulted in more rapid erosion of costal 
sediments, as some have claimed.  It is worth noting that the majority of the study 
sampling locations were along the eastern shore of Saginaw Bay.  The author concedes 
that much of this area is an open shoreline area, where there is erosive wave action to the 
extent that, even in low-water periods, the temporary wetlands have little or no vegetation 
extending into the open water.  During high-water periods, wave action rapidly erodes 



away any small shoreline beach ridges and nearby swales.  These conclusions were 
consistent with historical data obtained from long-time residents in the area, as well as 
long-term staff at Sleeper State Park.   
 
In summary, the study in Attachment B supported what has been obvious to beach 
property owners for years.  When lake levels recede, a variety of plants (native, “exotic”, 
and invasive) can grow on the newly exposed area – typically separated from the 
shoreline by a small ridge.  Raking, hand-pulling, filling or mowing can obviously 
eliminate these plants or change their composition.  The long-term effect of this is moot, 
since the wave action of the water as it returns to its high-water levels shifts the sand and 
the plants are eliminated.  Thus, this study supports the contention that during periods of 
low water levels, most owners of shoreline property can maintain the esthetic nature of 
their property and/or reduce the risk of potential health hazards through grooming 
activities, and that these activities have no appreciable long-term impact on the 
environment. 
 
Conclusion: 
 
In my preliminary analysis of the “Report on the Impacts of Beach Maintenance and 
Removal of Vegetation under Act 14 of 2003”, I have come to the conclusion that it falls 
far short of the requirement in PA 14, which directs the MDEQ to prepare and submit a 
report that evaluates the activities allowed under the Act, and to describe the impacts to 
the affected areas.  I could find no objective data in these studies that would lead me to 
conclude that beach grooming activities, as allowed by PA 14, resulted in a detrimental 
effect on the adjacent aquatic environment.  The biased site-selection process, the 
inclusion of activities not specifically allowed under PA 14, and the missing and 
confusing presentation of data all combine to make it impossible to draw any conclusions 
regarding the environmental impact of these activities.  I agree that further studies, 
performed under strict scientific rigor and presented in an objective and understandable 
manner are warranted.  
 
Tom Waytes, MD, PhD 
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Born: April 28, 1948. Citizen of the United States. Married, two children. 

Recognition:  

Special Act Award, CECW-OR, Washington, D.C., 1989  
Special Act Award, CECW-OR, Washington, D.C., 1987  
Outstanding Performance Rating, DAEN-CWO-N, Washington, D.C.,1985-1986  
Sustained Superior Performance, DAEN-CWO-N, Washington, D.C., 1983-1984  
Outstanding Performance Rating, NADPL-R, New York, 1980  
Chairman, Corps 404(b) (1) Testing Committee, 1978-1980  
Outstanding Performance Rating, NADCO-OP, New York, 1977-1978  
Sigma Xi Research Grant 1973  
Sigma Xi, 1973  

Education:  
Legislative Operations Round Table For Executives, Washington, D.C., 1985  
A/E Contracting for Military Construction, New York, 1982  
Regulatory Functions Basic Course, Alexandria, Virginia, 1977  

Ph.D., Miami University, 1977  
Dissertation Title: Life History and Ecological Energetics of the Gizzard Shan 
(Dorosoma cepedianum), in Acton Lake, Ohio  
Dissertation Advisor: Thomas E. Wissing  
Doctoral Dissertation Fellow, 1974-1975  
Doctoral Fellow 1973-1974  

M.A., Miami University, 1972  
Thesis Title: Energy Cost of Food Utilization in the Bluegill Sunfish (Lepomis 
macrochirus)  
Thesis Advisor: Thomas E. Wissing  
Graduate Summer Research Fellow 1971-1974  

B.S., University of Dayton, 1970  
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Certifications:  

Professional Wetland Scientist, 1995 Society of Wetland Scientists  
Certified Wetland Delineator (Provisional), 1993 U.S. Army Corps of Engineers, 
Baltimore District  
Maryland Forest Conservation Act, 1992 Maryland Department of Natural Resources  

Professional Experience:  

President, Wetland Science Applications, Inc., 1989 - Present  

President, Wetland Training Institute, Inc., 1989 - Present  

Biologist, Office of the Chief of Engineers, Regulatory Branch, 1983-1989  

Biologist, Corps of Engineers, Cold Regions Research & Engineering Laboratory, 
Summer 1981  

Biologist, Corps of Engineers, Planning Division, North Atlantic Division, 1978-1983  

Biologist, Corps of Engineers, Operations Branch, North Atlantic Division, 1975-1978 

Doctoral Teaching Fellow, Miami University, 1971-1973  

Research Assistant, Miami University, 1971-1972  

Teaching Assistant, Miami University, 1970-1971  

Biological Aide/Technician, Bureau of Commercial Fisheries, Auke Bay, Alaska, 
Summers of 1968 and 1969  

Research Assistant, University of Dayton Research Institute, Ohio, Part-time, 1968-
1970 

Online Publications:  

Technical Principles Related to Establishing the Limits of Jurisdiction for Section 404 
of the Clean Water Act.    

Publications:  

Wetland Training Institute, Inc. 1997. Nationwide Permits Complete: Volume 1.   R.J. 
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Pierce, David E. Dearing, Sam Colinson, ed. WTI 02-3. 226 pp.  

Wetland Training Institute, Inc. 1997. Federal wetland regulation reference manual: 
1995/1996 Update. R.J. Pierce, ed. WTI 97-2. 269 pp.  

Wetland Training Institute, Inc. 1995. Federal wetland regulation reference manual: 
1994 Update. R.J. Pierce, ed. WTI 95-1. 38 pp.  

Wisconsin Coastal Management Program. 1995. Basic guide to Wisconsin wetlands and 
their boundaries. Contributing Author. Wisconsin Department of Administration. 
PUBL-WZ-029-94. Madison. 87 pp.  

(With C. J. Newling, T. E. Heineke and G. J. Pierce). 1994. The impact of highway 
construction projects on the wetland resources of Montana. Prepared for the Montana 
Department of Transportation, Environmental and Hazardous Waste Bureau, Helena. 
20 pp. + appendices.  

(With C. J. Newling and G. J. Pierce). 1994. Mitigating the impacts of highway 
construction on the wetland resources of Montana. Prepared for the Montana 
Department of Transportation, Environmental and Hazardous Waste Bureau, Helena. 
17 pp. + appendices.  

(With C. J. Newling). 1994. Wetland Action Plan. Prepared for the Montana 
Department of Transportation, Environmental and Hazardous Waste Bureau, Helena. 
9 pp.  

Wetland Training Institute, Inc. 1994. Federal wetland regulation reference manual: 
1993 Update. R. J. Pierce, ed. WTI 94-1. 79 pp.  

1994. Gaps from the perspective of the development community. In: Jon Kusler and 
Lucretia Krantz (eds.), Improving Wetland Public Outreach, Training and Education, 
and Interpretation. The Association of State Wetland Managers. 178 pp.  

Wetland Training Institute, Inc. 1993. Federal wetland regulation reference manual: 
1992 Update. R. J. Pierce, ed. WTI 93-1. 42 pp.  

Newling, C. J. and R. J. Pierce. 1992. Guidance for wetland delineation on forested 
lands in Washington. Prepared for the Washington State Forest Practices Board and the 
State of Washington Department of Natural Resources (Contract No. PSC92-096). 
Olympia, Washington. 33 pp.  

(With Rhodes Robinson). 1992. Evaluation of selected federal interagency field testing 
reports of the 1991 Proposed Revisions to the 1989 Federal Manual for Identifying and 
Delineating Jurisdictional Wetlands. Prepared for Georgia-Pacific Corporation. 35 pp. 
+ appendices.  
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Wetland Training Institute, Inc. 1992. Federal wetland regulation reference manual: 
1991 Update. R. J. Pierce, ed. WTI 92-1. 68 pp.  

1991. Redefining our regulatory goals. National Wetlands Newsletter 13, No. 6. 12-13.  

Wetland Training Institute, Inc. 1991. Federal wetland regulation reference manual: 
1990 Update. R. J. Pierce, editor. WTI 91-1. 35 pp.  

1990. U.S. wetlands policy: a modified approach. Water Environment & Technology 2, 
No. 8. 121-122.  

Wetland Training Institute, Inc. 1990. Federal wetland regulation reference manual. 
B.N. Goode and R.J. Pierce, (eds.). WTI 90-1. 281 pp.  

(With T.D. Wright and J.M. O'Conner). 1981. Biomagnification: relationship to 
dredged material disposal in the coastal marine environment. Estuaries 4: 258-259.  

Robert M. Engler, R.K. Peddicord, T. Wright and R.J. Pierce. 1981. Ocean disposal of 
contaminated dredged material: A case study. In Proceedings of the Sixth U.S.-Japan 
Experts Meeting, Tokyo, Japan. U.S. Army Engineers Waterways Experiment Station, 
Vicksburg, Mississippi.  

(With T.E. Wissing and B.A. Megrey) 1981. Aspects of the feeding ecology of the 
gizzard shad in Acton Lake, Ohio. Trans. Amer. Fish. Soc. 110: 391-395.  

(With T.E. Wissing and B.A. Megrey) 1981. Respiratory metabolism of the gizzard shad 
(Dorosoma cepedianum). Trans. Amer. Fish. Soc. 110: 51-55.  

(With T.E. Wissing, J.G. Jaworski, R.N. Givens and B.A. Megrey). 1980. Energy 
storage and utilization patterns of the gizzard shad in Acton Lake, Ohio. Trans. Amer. 
Fish. Soc. 109: 611-616.  

1980. Section 404(b) testing. In Proceedings of a seminar on water quality evaluation. 
R.G. Wiley, Editor. Corps of Engineers Committee on Water Quality, Tampa, Florida, 
USA.  

1979. A supplement to wetland plants of the eastern United States. N. Atl. Div., Army 
Corps of Engineers, NADP 200-1-1, Suppl 1.  

1977. Wetland plants of the eastern United States. N. Atl. Div., Army Corps of 
Engineers, NADP 200-1-1.  

(With Thomas E. Wissing). 1974. Energy cost of food utilization in the bluegill 
(Lepomis macrochirus). Trans. Amer. Fish. Soc. 103: 38-45.  
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(With Ronald L. Wiley and Thomas E. Wissing). 1973. Interconversion of units in 
studies of the respiration of aquatic organisms. The Progressive Fish-Culturist. 35: 207-
208.  

Congressional Testimony:  

The Science of Wetland Definition and Delineation. Testimony before the House 
Subcommittee on Environment, Committee on Science, Space and Technology. 
November, 1991.  

No Net Loss of Wetlands. Testimony before the House Water Resources 
Subcommittee, Committee on Public Works and Transportation. March, 1990.  

Coastal wetlands. Testimony before the Subcommittee on Fisheries and Wildlife, 
Conservation and the Environment. August, 1988.  

Human health impacts from ocean disposal of contaminated dredge spoil. Testimony 
before the Committee on Merchant Marine and Fisheries, House of Representatives, 
Ninety-Sixth Congress. May, 1980.  

Wetland Field Work Experience:  

Alaska Montana

Arkansas New Jersey

Arizona New Mexico

California New York

Colorado North Carolina

Delaware Ohio

Florida Oklahoma

Georgia Pennsylvania

Guam South Carolina

Hawaii Tennessesse

Illinois Texas

Louisiana Vermont

Maryland Virginia
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Massachusetts Washington

Michigan West Virginia

Minnesota Wisconsin

Mississippi Wyoming
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Wetland Training Institute, Inc.    P.O. Box 31    Glenwood, NM 88039 

Toll Free Phone and FAX: 877-792-6482 

getinfo@wetlandtraining.com  
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Pierce – Curriculum Vitae 1

CURRICULUM VITAE 
  GARY J. PIERCE, Ph.D. 

Principal Scientist, Froghome Environmental, LLC 
 
Education 
 
• B.S. 1968 - University of Wisconsin, Madison - Botany 
• M.A. 1974 - Western Michigan University - Biology 
• Ph.D. 1979 - University of Wyoming – Botany 
 
Employment Experience 
 
• Principal Scientist & Owner, Froghome Environmental, LLC, 2004 - present 
• Director, Pierce Cedar Creek Institute, November 1998 - 2004 
• President and Principal Scientist, Southern Tier Consulting, Inc., 1985 - 1998 
• Consultant and owner of Southern Tier Consulting, 1984 - 1985 
• Regional Manager, Environment Consultants, Inc., 1981 - 1983 
• Associate Professor, Niagara University, 1980 
• Assistant Professor, Niagara University, 1976 - 1980, 
 
Areas of Specialization 
 
• Wetland mitigation planning, permitting, and implementation 
• Wetland mitigation education 
• Biotechnical erosion control 
• Wetland delineation, functional analysis, botany 
• Wetland permitting, Local, State, and Federal 
• Wetland hydrology 
• Plant systematics 
 
Selected Experience 
 
• Project Manager and Instructor; Rutgers University. Wetland construction 
courses. (1992-2004) 
• Project Manager and Instructor; Wetland Training Institute. Various courses on 
wetland restoration and construction. (1990 - 2004) 
• Project Manager and Instructor; U.S. Corps of Engineers. Wetland 
Development and Restoration Courses and Biotechnical Erosion Control 
workshops sponsored by the U.S. Army Corps of Engineers Waterways 
Experiment Station. (1984 - 2004) 
• Project Manager, and technician in charge; U.S. Generating Corporation, 
Rotterdam, NY. Preparation of comprehensive mitigation plan to replace 
impacted wetlands. Included mitigation for State special interest grass species 
(1991) 
• Project Manager and technician in charge, in cooperation with Baker 
Engineering of Richmond, VA. Preparation of comprehensive mitigation plan for 
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US Army Corps of Engineers, Baltimore District, wetland mitigation for flood 
control project in Lock Haven, PA. Includes waterfowl habitat as emergent and 
shrub marsh and woodcock habitat. (1993 - 1994) 
• Project Manager; Old Dominion Electric Cooperative, Clover, VA. Wetland 
mitigation planning, planting, and monitoring of 35 acre forested, shrub, and 
emergent wetland system. (1991 -1995) 
• Project Manager; Jersey Central Power & Light Co., Tom’s River, NJ. Wetland 
mitigation consulting, planting, and monitoring for a transmission line. The project 
involved revegetation of disturbed wetland areas along the right of way. (1988) 
• Project Manager; IT Corporation, Princeton South, NJ. Design assistance and 
planting of a 10 acre mitigation wetland which included emergent and woody 
plantings. (1988) 
• Project Manager/Principal Investigator; United States Department of Energy, 
Savannah River Plant, SC. Supply plants and plant wetland on over three linear 
miles of shoreline for a nuclear plant cooling reservoir in cooperation with the 
Savannah River Ecology Laboratory. (1986-1987) 
• Project Manager/Principal Investigator; United States Army Corps of Engineers. 
Shoreline stabilization project on three reservoirs in Virginia, Nebraska, and 
Illinois (1989 - 1992) 
• Project Manager; Linpro Corporation, Manahawkin, NJ. Wetland mitigation 
planning and planting for a 32 acre forested wetland. (1988) 
• Project Manager; United States Army Corps of Engineers, Waterways 
Experiment Station, St. Louis District: Assistance with erosion control 
revegetation of Carlyle Lake Reservoir. (1988). 
• Project Manager; New York State Department of Transportation. Wetland 
mitigation for construction of Highway 17 in Cattaraugus County, NY (1981 - 
1984). Received nomination from Engineering News Record for Engineer of the 
Year for 1984 as the result of this project. 
• Team Leader; Bielinski Homes. Wetland enhancement and restoration project 
for former peat mining site in Wakesha Co., Wisconsisn. (2004) 
• Project Advisor; Timberline Resources, Billings, Montana.  Wetland Mitigation 
Bank Design for Montana Department of Transportation. (2004-2006) 
• U.S. District Court appointed mitigation supervisor for Rapanos Mitigation. 
(2003 - 2006)  
 
Selected Publications 
 
• Allen, H.H., G.J. Pierce, and R. Van Wormer. 1989. Considerations and 
techniques for vegetation establishment in constructed wetlands. pp.405-415. In 
D.A. Hammer (ed.) Constructed Wetlands for Wastewater Treatment. Lewis 
Publishers, Chelsea, Michigan. 
• Pierce, G.J. 1978. Griffithsochloa, a new genus segregated from Cathestecum 
(Gramineae). Bulletin of the Torrey Botanical Club. 105:134-13 8. 
• _____. 1981. The influence on flood frequency on wetlands of the Allegheny 
River floodplain in Cattaraugus Co., New York. Wetlands 1:87-104. 
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A. Thomas Waytes, M.D., Ph.D. 
 
 
3851 W. Howe Rd.     (517) 669-8945 
DeWitt, MI 48820   tdwaytes5@msn.com 
    
  
Personal Information: 
 

• Born 25 March 1953, Dearborn, MI 
• United States Citizen 
• Married with three children 

 
Education: 
 
 Aug. 1974 BS (Experimental Biology) University of Michigan-Dearborn 
 
 May 1982 Ph.D. (Immunology - Noel R. Rose, MD, Ph.D., dissertation advisor) 
   Wayne State University School of Medicine, Detroit, MI 
 
 June 1984 M.D. Wayne State University School of Medicine, Detroit, MI 
 
 1989 - 1991 Foundation for Advanced Education in the Sciences, NIH, Bethesda, 
MD, 
 Graduate School courses: 

• Allergy and Clinical Immunology 
• Recombinant DNA Methodology 
• Cellular and Molecular Approaches to Clinical Laboratory Diagnosis 

 
     April    1997 J.L. Kellogg Graduate School of Management, Northwestern Univ.,  
      Evanston, IL - Finance for Executives. 
 
Current Position: 
 

• Vice President, Medical and Scientific Affairs, biopharmaceutical company 
 
Certifications: 
 
  Diplomate, National Board of Medical Examiners, 1 July 1985 
 
  Diplomate, American Board of Internal Medicine, 16 Sept. 1987 
 
  Diplomate, American Board of Allergy and Immunology, 3 Oct. 1989 
   Recertification, 1997, 2005 
 
  Certification in Diagnostic Laboratory Immunology, American Board of Allergy 
  and Immunology, 1 Oct. 1990 
 
  Licensed by the Michigan Board of Medicine 
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Training/Experience: 
 
 1984 - 1987 Resident, Internal Medicine, William Beaumont Hospital, 
  Royal Oak, MI 
 
 1987 - 1991 Medical Staff Fellow, Allergy and Immunology, National 
  Institute of Allergy and Infectious Disease, NIH, Bethesda, MD 
  Research directed by Michael M. Frank, MD 
 
 1989 - 1991 Contributing Editor, Allergy, Asthma and Immunology 
  Guide - Core Series 
 
 1990 - 1991 Senior Medical Staff, National Institute of Allergy and Infectious 
  Disease, NIH Clinical Center, Bethesda, MD 
 
 1992 – 2000 Clinical Assistant Professor, Wayne State University School of Medicine 
 
 1995 - 1997 Vice President, Medical Affairs, IMMUNO-U.S., Inc. 
 
 1998 – 2000 Vice President, Medical Affairs and Quality Operations, and Responsible 

Head, Community Bio-Resources, Inc., Hyland Immuno Division of 
Baxter Healthcare 

 
 2000 – Cur. Vice President, Medical and Scientific Affairs, BioPort Corporation 
 
 
Professional Society Memberships: 
 
  American Academy of Allergy, Asthma, and Immunology (Fellow) 
 
  American Medical Association 
 
  Michigan State Medical Society 
 
  Ingham County Medical Society 
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Bibliography 
 
Waytes, T., Bacon, L., and Rose, N. 1980.  Use of indium-lll in antibody-dependent 
complement-mediated cytotoxicity assay for detection of B locus antigens on chicken 
lymphocytes. Transplantation 29:201-205. 
 
Waytes, T., Bacon, L., and Rose, N. 1980.  A thymus alloantigen in Obese strain 
chickens. Fed Proc (abstract) 39:471. 
 
Waytes, A.T. 1982.  AT-l.l: A thymocyte differentiation antigen found in Obese strain 
chickens. Ph.D. dissertation. Wayne State University School of Medicine, Detroit, MI. 
 
Waytes, A.T., Bacon, L.D., and Rose, N.R. 1985.  Expression of AT-l.l: A thymus- 
specific alloantigen of chickens. Immunogenetics 20:359-371. 
 
Waytes, A.T., Bacon, L.D., and Rose, N.R. 1985.  Expression of AT-l.l and 
spontaneous autoimmune thyroiditis in chickens. Fed Proc (abstract) 44:605. 
 
Langlois, P., Waytes, T., Basta, M., Fries, L., Hammer, C., and Frank, M. 1989. 
Identification of a new plasma protein whose cleavage fragments cause marked capillary 
leakage. Clinical Research (abstract) 37:605A. 
 
Waytes, A.T., Malbran, A., Bobak, D., and Fries, L.F. 1990.  Enhancement of IgG- 
dependent phagocytosis by CR1ligation. J Allergy Clin Immunol (abstract) 85:266. 
(Recipient of AAAI/Schering "Young Investigator Award") 
 
Waytes, A.T., Malbran, A., Bobak, D., and Fries, L.F. 1991.  Pre-ligation of CRl enhances 
IgG-dependent phagocytosis by cultured human monocytes. J Immunol 146:2694-2700. 
 
Kenny, R.T., Kwon-Chung, K.J., Waytes, A.T., DeCarlo, E.S., Pass, H.I., Merino, 
M.J., and Gallin, J.I. 1992.  Successful treatment of systemic Exophilia dermatitides 
infection in a patient with chronic granulomatous disease. Clin Infect Dis 14:235-42. 
 
Waytes, A.T., Huber, M., Litton, G., Alling, D., and Frank, M.M. 1992.  Use of a vapor-heated 
Cl-inhibitor preparation in hereditary angioedema. J Allergy Clin Immunol (abstract) 89:247. 
 
Fritsch, S., Waytes, A.T., and Kunschak, M. 1993.  Recovery and half-life of Cl inhibitor 
in prevention and treatment of attacks of hereditary angioedema. Thromb Haemostas 
(abstract) 69:873. 
 
Carpenter, G.B. and Waytes, A.T. 1996.  Reversal of acquired C1 esterase inhibitor (C1-INH) 
deficiency with splenic irradiation. J Allergy Clin Immunol (abstract)  97:367. 
 
Waytes, A.T. and Rosen, F.S.  1996.   “Treatment of angioedema resulting from C1 Inhibitor 
deficiency” in Therapeutic Immunology, eds Austin, et al, Blackwell Science, Boston, MA, 324-
334. 
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Schoppmann, A., Waytes, A.T.  1996.  Factor VIII Inhibitor and Severity of Hemophilia 
Thromb Haemostas 76:280-81. 
 
Waytes, A.T., Igel, H., Worofka, R. and Zerlauth, G.  1996  The Immuno plasma safety program 
and viral loads  Hämostaseologie  16:277-8. 
 
Waytes, A.T., Igel, H., Zerlauth, G., Wappler, N., Lee, M., and Schwarz, O., 1999.  “A safer 
plasma supply from remunerated donors”, in Advances in Transfusion Safety. Dev Biol Stand., 
eds Brown F, Vyas G, Karger, Basel, 1999, vol 102, 37-51. 
 
Waytes, A.T., Peake, B., Engl., W, Wappler, N., and Rosen, F.S., 2000.  Pharmacokinetic 
evaluation of a vapor-heated C1-Inhibitor concentrate. J Allergy Clin Immunol (abstract)  
105:S226. 
 
Waytes, A.T. and Rosen, F.S.  2000.  “Treatment of angioedema resulting from C1 Inhibitor 
deficiency” in Therapeutic Immunology, 2nd edition, eds Austin, et al, Blackwell Science, 
Boston, MA, 324-334. 



BROOKS  B.  WILLIAMSON 
Principal, Brooks Williamson and Associates, Inc. 

EDUCATION 

Eastern Michigan University, M.S., Individualized Studies (combination 

of Aquatic Biology and Coastal Geology), 1979 

University of Connecticut, B.A., Biology/Geology, 1975 

University of Alabama, postgraduate work 

National Wetland Scientist Certification  

EXECUTIVE  SUMMARY 

Mr. Williamson's professional experience is characterized by a dual 
commitment to both the public and private interest in environmental 
management.  In his decade of association with federal and state 
agencies, Mr. Williamson acquired a detailed knowledge of the 
complexities involved in interpreting environmental policy.  This 
experience includes administration of several environmental acts, 
including the Federal Clean Water Act, the Natural Resources and 
Environmental Protection Act 451 of 1994, Part 303 Wetland Protection 
and Part 301 the Michigan Inland Lakes and Streams Act.  Since 1989, 
Mr. Williamson's work has been in the private sector, where his 
knowledge of government policy and his exposure to a full range of 
problems and resolutions has been invaluable in addressing the complex 
concerns of environmental problem solving. 

PROFESSIONAL  EXPERIENCE 

Brooks Williamson and Associates, Inc., January 1989-present: 

Principal.  Company provides environmental consulting services 
specializing in wetlands, wetland regulation, lake and stream 
regulation, environmental impact assessment, site analysis, and 
assistance in site planning, as well as permit application services 
(Federal State and Local), alternative analyses, and mitigation plans. 

Michigan Department of Natural Resources, May 1989: 

Instructor of the Wetland Determination Pilot Program.  Involved 
teaching a one week class of fifteen contract individuals.  
Information on wetland vegetation, soils and hydrology was presented 
and interpretation of the State Act (203) was discussed. 

Michigan Department of Natural Resources, February 1985-January 1989: 

Quality Specialist for the Pontiac Office of the Land and Water 
Management Division.  Position requires the administration of the 
Goemaere-Anderson Wetland Protection Act, the Michigan Inland Lakes 
and Streams Act, the Floodplain Regulatory authorities, and the 
Michigan Great Lakes submerged Lands Act.  Responsible for 
environmental review of projects ranging from $500 to $100 million 
pursuant to the above state laws. 
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U.S. Army Corps of Engineers, Regulatory Functions Branch, February 1981-
February 1985: 

Ecologist for the Detroit District.  Responsibilities included 
administration of the enforcement portions of Section 404 of the 
Federal Clean Water Act (1972) and Section 10 of the Rivers and 
Harbors Act (1899). 

U.S. Army Corps of Engineers, Great Lakes Hydraulics and Hydrology 
Branch, February 1980-February 1981: 

Oceanographer for the Detroit District.  Duties included impact 
analysis of coastal structures and dredging, design and implementation 
of shoreline monitoring projects and coordination of local portion of 
nationwide projects, basic design of new shoreline structures and 
repair of old. 

Southeast Michigan Council of Governments, November 1979-February 1980: 

Energy Analyst for the City of Detroit. 

Eastern Michigan University, August 1978-November 1979: 

Aquatic Biologist contracted to Detroit District Corps of Engineers, 
Environmental Resources Branch. Responsibilities included impact 
assessment of federal projects, contributing to or writing 
environmental impact statements or environmental assessments, impact 
analysis of dredge and fill projects (Section 404), placement of 
structures (Section 10), and design of research projects.  Served as a 
U.S. member of review committee, and design of research projects.  
Served as a U.S. member of review committee (environmental 
considerations) for three International Joint committee studies on the 
Great Lakes. 

TEACHING  EXPERIENCE 
Henry Ford Community College, Dearborn, Michigan, various dates: 
Lecturer of a four credit Physical Geography class for three 
semesters. 
Eastern Michigan University, August 1976-August 1978:  
Teaching/Research Assistant in the Geography/Geology Department. 

ADDITIONAL  TRAINING 

•  Coastal Engineering Class, 40 hours 

•  Architect-Engineering Procedures and Negotiations Course, 40 hours, 

•  Environmental Protection Agency Storet Training Class, 40 hours 

•  Introduction to Supervision, 40 hours 

•  Wetlands Science II; Wetlands Specialist, 120 hours 

•  Wetlands Soils and Hydrology, 40 hours 

•  Environmental Laws and Regulations, 40 hours 

•  Michigan Department of Natural Resources, 40 hours 

•  Wetland Delineation, New Federal Method, 8 hours 
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PROFESSIONAL  ORGANIZATIONS 

•  National Wetland Scientist Certification  

•  Society of Wetland Scientist  

•  Association of State Wetland Managers, Inc. 

PUBLICATIONS 

WILLIAMSON, BROOKS B.,   "The Potential Effect of Great Lakes Water 
Diversion on Wetlands and Animal Communities, "Proceedings of the 
Conference of Great Lakes Water Diversions, Western Michigan University, 
Kalamazoo, Michigan, 25 March, 1983, 6pp. 

Williamson, Brooks B.,  "The Wetlands of Dickinson Island, St. Clair 
County, Michigan, and Their Response to Water Level Fluctuations," 
unpublished M.S. Thesis, Eastern Michigan University, Ypsilanti, 
Michigan, 1979. 

Herdendorf, C.E. (ed.),  "Fish and Wildlife Resources of the Great Lakes 
Coastal Wetlands Within the United States,"  published by the U.S. Fish 
and Wildlife Service, Washington, D.C., October, 1981 (13 vols.). 
[Contributor.] 

Jaworski, E., C.N. Raphael, P.J. Mansfield, and B.B. Williamson,   
"Impact of Lake Level Change on Coastal Marshlands," Michigan State 
University, East Lansing, Michigan, Office of Water Research, Annual 
Report, 1979.  "Coastal Wetlands Value Study in Michigan," Coastal 
Wetlands Value Study in Michigan," Michigan Department of Natural 
Resources, 1978, 209 pp. 

PAPERS 

Williamson, Brooks  B.,  "Semi-Cyclic Great Lakes Wetland Changes,"  
Michigan Academy of Sciences, Ypsilanti, Michigan, 25 March 1983. 

Williamson, Brooks B.,  "The Potential Effects of Great Lakes Water 
Diversion on Wetlands and Animal Communities," Conference on Great Lakes 
Water Diversion:  Critical Resource, 25 March 1983. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TAB 7 
 
 

SAVE OUR SHORELINE’S MINI-DVD – SEPARATE ATTACHMENT 
 

Contact sosboard@avci.net to request a copy. 




