
163

Friday, April 15
8:00 a.m.–9:30 a.m.

Session 9:  
Restoration and Remediation of 

Beaches



164

U.S. EPA’s 2016 Recreational Waters Conference

Developing and Implementing a 
“Healthy Beaches Action Plan”
Sarah U’Ren
The Watershed Center Grand Traverse Bay

Abstract

The Watershed Center Grand Traverse 
Bay (TWC) is a nonprofit organization based in 
Traverse City, Michigan, whose mission is to 
advocate for clean water in Grand Traverse Bay 
and protect and preserve the bay's watershed. 
In 2007, TWC drafted an Action Plan for Healthy 
Beaches in response to growing public concern 
over bacterial contamination at local beaches. 
TWC and local partners realized that the qual-
ity of life in the Grand Traverse region and the 
health of the local economy are inextricably 
linked to the health of our water resources. 
The action plan proposed a series of actions 
to reduce the levels of E. coli at area beaches in 
three phases. Phase 1 was taking immediate 
steps such as ordinance development, public 
education, and behavior change. Phase 2 out-
lined plans for a detailed sanitary survey and 
source tracking study. Phase 3 involved imple-
menting stormwater controls once the sources 
of contamination were more accurately defined. 
Since then, TWC has worked with a locally 
formed Beach Stakeholders Group to implement 
portions of the action plan. These efforts include 
bacteria monitoring, source tracking work at 
local beaches, education via advertising and 
social media, and large-scale best management 
practices at beaches to reduce bacterial contami-
nation. This presentation will discuss elements 
of the Action Plan for Healthy Beaches, describe 
the collaborative process in the Grand Traverse 
region for protecting public health at beaches, 
and outline major milestones since the inception 
of the Healthy Beaches Program.

Biosketch

Ms. Sarah U’Ren has served as the pro-
gram director for The Watershed Center Grand 
Traverse Bay (TWC) for the past 14 years. She is 
responsible for overseeing and coordinating all 
watershed projects and grant activities at TWC 
and has 16 years of experience in watershed 
project management, research, and fieldwork. 
Ms. U'Ren authored the Grand Traverse Bay 
Watershed Protection Plan, specializes in beach 
and stormwater management and stormwater-
related restoration activities, and has overseen 
more than 60 grant-funded projects in her ten-
ure at TWC.  She earned her bachelor’s degree 
in biology from Alma College and her master’s 
degree in environmental science from the 
University of Maryland.
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E. coli Decrease in Southern and 
Western Lake Michigan: Management, 
Meteorology, or Mussels?
Richard Whitman, PhD
formerly with U.S. Geological Survey

Abstract

The BEACH Act of 2000 encouraged wider 
and more frequent fecal indicator bacteria (FIB) 
testing of beaches throughout the United States. 
More frequent data have provided better health 
protection for swimmers. With the accumula-
tion of nearly 15 years of data and remote sens-
ing, the second major benefit of the program can 
now be realized in the identification of longer 
term water quality trends. Trends in water qual-
ity could be attributed to three major factors or 
their combination: (1) changes in management 
practices including remediation and restoration, 
(2) food web changes, and (3) climatic changes. 
We explore these trends in Lake Michigan 
(i.e., in Illinois; Racine, Wisconsin; and Door 
County, Wisconsin) and Lake Erie (in Cuyahoga 
County) and discuss some of the factors that 
might account for observed changes. In gen-
eral, mean FIB decreased from 2000 to 2015 in 
southern and western Lake Michigan (p< 0.05). 
Mean FIB populations were correlated with 
climatic trends, barometric pressure differential, 
increased temperature, and wind vector values, 
but seasonal trends contradict any sugges-
tion of climatic effects on long-term trends. No 
evidence suggests that local management or 
restoration contributed to long-term regional 
trends in FIB concentration. The strongest trend 
relationships were found between invasive 
dreissenid mussels (Bivalvia), in situ transpar-
ency ship monitoring, and remotely sensed 
water clarity and FIB in Lake Michigan, but not 
in Lake Erie. While it is known that dreissenid 
mussels can efficiently consume FIB directly, it 
appears that decreases in FIB are more directly 
related to increased water clarity and resulting 

photo-inactivation of FIB in Lake Michigan. 
Neither FIB nor water clarity decreased in Lake 
Erie.

Biosketch

Dr. Richard Whitman is the retired sta-
tion chief and a research ecologist at the 
Lake Michigan Ecological Research Station 
at the Great Lakes Science Center of the 
U.S. Geological Survey. He received his doctor-
ate in wildlife and fisheries science from Texas 
A&M University. He was an associate professor 
at Indiana University Northwest for 10 years 
and served as chief scientist for Indiana Dunes 
National Lakeshore for 6 years before becom-
ing the chief of the Lake Michigan Ecological 
Research Station, where he has been for the 
past 19 years. Previously, he worked for the 
National Aeronautics and Space Administration 
on spacecraft sanitation and environmental 
hygiene. Dr. Whitman is a recognized expert 
on the occurrence and distribution of indicator 
bacteria in temperate beaches. His scientific con-
tributions include descriptions of new species, 
identification of new invasive indicator bacteria 
and descriptions of novel non-enteric sources 
of indicator bacteria (e.g., temperate beach sand, 
soil, and algae), and development of modeling 
paradigms for recreational water quality.
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Turbulence and Triumph: Tackling the 
Complex Challenges Related to Healthy 
Beaches
Kathleen Bell, PhD
University of Maine School of Economics

Abstract

Maine’s coastal tourism industry contrib-
utes billions of dollars annually to the regional 
economy, yet the coastal environment it depends 
on is vulnerable to a variety of factors, including 
pollution and climate change. Unsafe bacteria 
levels degrade ecosystems and threaten human 
health and coastal economies. Maine Healthy 
Beaches (MHB) provides a unified, quality-
assured structure to monitor water quality and 
inform the public of coastal beach water quality 
conditions. However, timely and accurate assess-
ments of pathogens and associated public health 
risk are difficult. Further, pollution sources are 
often varied and difficult to address. In response 
to complex challenges, MHB seeks the expertise 
of external partners to improve program effec-
tiveness. A diverse advisory committee sup-
ports program improvements and compliance 
with evolving U.S. Environmental Protection 
Agency requirements. Applied research partner-
ships have been formed to help improve beach 
management decisions and program initiatives. 
Since 2013, MHB has partnered with the New 
England Sustainability Consortium (NEST) 
project, a collaborative effort among universi-
ties and colleges in Maine and New Hampshire 
focused on strengthening the scientific basis for 
decision-making and improving the manage-
ment of beaches and shellfish beds. NEST blends 
sustainability science with a range of disciplines 
to tackle problems related to impaired coastal 
water quality. This work includes examining 
the role social feedback processes play in beach 
recreation and management decisions, as well 
as reducing the frequency and magnitude of 
closures. Data from recent surveys of coastal 

residents and beach managers in the two states 
will be shared, underscoring the value of a clean 
beach experience.

Biosketch

Dr. Kathleen Bell is a professor in the 
School of Economics at the University of Maine. 
She received her bachelor of arts degree in 
economics and environmental studies from 
Bowdoin College in Maine and her master of 
arts and doctoral degrees in economics from 
the University of Maryland. She gained an 
appreciation for the complexities of water qual-
ity management working as an economist at 
the U.S. Environmental Protection Agency in 
Washington, DC. In 2001, Dr. Bell joined the 
faculty at the University of Maine, where her 
research and teaching emphasize the use of 
markets, information, and technology to sup-
port decision-making. She has studied water 
and land management issues in the Mid-
Atlantic, Pacific Northwest, and New England 
regions of the United States. Dr. Bell’s main 
research interests include coupled human and 
environmental systems, private and public 
decision-making, nonmarket valuation, and 
land-use change. As a co-principal investigator 
of the National Science Foundation-funded New 
England Sustainability Consortium (NEST), 
she is researching challenges and opportuni-
ties for beach management in Maine and New 
Hampshire.
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The Multidimensional Benefits to Beach 
Remediation and Restoration
Greg Kleinheinz, PhD
University of Wisconsin—Oshkosh

Abstract

Being able to provide healthy water to 
beachgoers is considered a universal desire 
of communities throughout the United States. 
How we get to that point, however, is often not 
well understood. With increased monitoring 
of recreational waters, due in large part to the 
BEACH Act and allied research, local commu-
nities are identifying demonstrable sources of 
contamination that can be remediated at local 
beaches. These sources range from small storm-
water inputs and overland flow to beach areas, 
to combined sewers and cross-connections dis-
charging directly to the beach. The results from 
the source identification work around the Great 
Lakes area suggest that the majority of contami-
nation in the 40 locations to be discussed is of 
local origin, presenting the local community 
with an opportunity to invest in the beach as a 
resource for the entire community. This invest-
ment is not only important as a social equity 
issue for communities, but also as an economic 
driver for coastal communities. This presenta-
tion will discuss a multiyear, stepwise group of 
projects that took more than 50 locations from 
microbial source identification, to mitigation 
plan development, to beach reengineering and 
pollution mitigation. Examples will be provided 
with an emphasis on the approach, process, 
challenges, and overall success of the projects. 
Costs associated with each redesign plan and 
unanticipated challenges will be discussed in 
several case studies. Finally, both the intended 
and unintended benefits to the communities 
will be explored.

Biosketch

Dr. Greg Kleinheinz received his bach-
elor of science degree from Northern Michigan 
University and his doctorate from Michigan 
Tech University. Dr. Kleinheinz serves as the 
Viessmann Chair for Sustainable Technology, 
director of the Environmental Research and 
Innovation Center, and professor of envi-
ronmental engineering technology at the 
University of Wisconsin Oshkosh. He is a 
registered sanitarian and has over 18 years of 
experience in working on water and wastewa-
ter issues. Dr. Kleinheinz and his beach group 
currently are conducting beach monitoring and/
or research in 10 Wisconsin counties and three 
Michigan counties, with a summer research 
group of more than 20 students working at 
more than 100 beaches. Their research interests 
include application of qPCR monitoring meth-
ods to remote locations, investigating novel 
sampling techniques, the impact of Cladophora 
on nearshore water quality, sanitary survey tool 
development, rainfall impacts on E.coli, patho-
gens and viruses in recreational water, and 
a variety of molecular source-tracking meth-
ods to aid in fecal input mitigation and beach 
management practices. Using these research 
and investigative tools, Dr. Kleinheinz and his 
group have conducted over $8 million of beach 
research projects, including reengineering more 
than 50 locations for the treatment of nearshore 
water pollution sources.
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Question & Answer Session

Question 1
(Unknown): My question is for Sarah U’Ren. Were FIB [fecal indicator bacteria] levels compared 
before and after these treatments?

Answer 1
Sarah U’Ren: Yes, we’ve done about three different remediation projects and we’re in the 
middle of testing East Bay Park to see if there is a difference in FIB levels. It’s hard to test in 
low impact developments, but for beaches where we have done installations we have seen 
some difference: a decrease in advisories at East Bay Park. We have great water quality in our 
area though, so our exceedances might have gone from 3 to 1. After high rain we see high 
levels, but for normal levels it’s not much of a problem.

Question 2
Adam Mednick: My question is for Richard [Whitman]. Another control variable that is relevant in 
the Great Lakes is water level. Gull populations, too. Did you use that in that 15-year data set, and, if 
so, what did you see?

Answer 2
Richard Whitman: For water level, that is easy to document because the Army Corps of 
Engineers measures it regularly. Water level has been relatively stable over 12 years, which is 
significant at a beach. We don’t have bird data. It would be very interesting if we did, and I 
would love to see it from others.

Question 3
Adam Mednick: For Greg [Kleinheinz]. Out of the beaches you showed, I know it’s anecdotal, but 
which is the most successful for reductions in advisories?

Answer 3
Greg Kleinheinz: For most beaches we work on closure rates that are already only 2 or 3 per-
cent. There are some that are closed 40 percent of the time. Right Arrow in Manitowoc prob-
ably offers the most bang for your buck

Question 4
Phil Scanlan: Did the improved water clarity come from the mussels?

Answer 4
Richard Whitman: The mussels have caused problems in the Great Lakes, and I am not say-
ing for now we should keep mussels for better water quality, but it is an ecological event. 
Regardless of whether it’s mussels or birds, the phenomena has occurred.

Question 5
Phil Scanlan: For Greg [Kleinheinz]. Can we take that $50 loss per beachgoer and look at loss beach 
days per year, and use that to justify more funding? That would help.

Answer 5
Greg Kleinheinz: There are 30 beaches by us that are within 30 minutes of each other. So, it’s 
not that people don’t go near us if one is closed; instead, they just pick a different beach.

Answer 5 (follow-up)
John Wathen: The economic driver is there but it’s hard to feel sometimes. It’s hard to get a 
dollar amount aggregate. It’s complicated.
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Question 6
Richard Zepp: For Greg [Kleinheinz]. Every 20 years or so in the Great Lakes the water levels go up. 
What are the changes around that? My question is about Red Arrow Beach and their water input—
Manitowoc is very proud of building that. Is there an impact to water quality coming from that?

Answer 6
Greg Kleinheinz: We can try to treat everything coming out of the pipe but it is hard to do 
that. We have seen some inputs to ponds being flushed back out to the beach after a rain 
event, so a lot of work can be done upstream in the city. They want to do that, and I wish 
they could go quicker, but they’re working on it.
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