
Early writings about estuaries like the
Inland Bays almost always use the word
‘teeming,’ as in teeming with fish in
underwater meadows of eelgrass.” While
no one would describe our Inland Bays
that way today, assessments of its
condition vary.

How Healthy is the
Inland Bays Fishery?
By Rachel Swick

The Inland Bays account for 25 percent of all
Delaware’s saltwater recreational fishing. Residents
and tourists alike enjoy the fishing, either in boats
or along the miles of shoreline. But scientists are
hard at work conducting a wide range of scientific
studies seeking to assess the condition of the Bays
and discern long term trends that affect the fishery.

Roy Miller, Fishery Program Manager for the
Delaware Department of Natural Resources and
Environmental Control (DNREC) sums up his view
of the problem. “The Inland Bays suffer because of
overdevelopment, agriculture runoff and point
source discharges from sewage treatment plants,
resulting in excess nutrients and overabundant
marine algae.” Miller said any of these variables
could lead to changes in the number of fish landings.

Some progress has been made. Delaware has a
model program for nutrient management, and
farmers in the watershed have stepped up to the
plate to adopt best management practices to
decrease nutrient discharge into the Inland Bays.
Also on the positive side of the nutrient story, in
1990, thirteen municipal and industrial wastewater
treatment plants were discharging to the waters of
the Indian River Bay, Rehoboth Bay, and their
tributaries. Since then, all but three have been
effectively eliminated.
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Savages Ditch, one of many
canoe and kayak launch
locations on the Inland Bay.
See page 7.

Inland Bays clean up
crews rescue terps from
crab pots. See page 8.

Polluting outdoor showers?
See page 6.
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the Delaware Center for the
Inland Bays. The CIB is a
nonprofit organization and a
National Estuary Program.
The purpose of the Inland
Bays Journal is to educate
and inform citizens and
visitors to the Inland Bays
watershed about this “estuary
of national significance.”

For more information or
inquiries, contact our offices
at 302-226-8105, or visit
www.inlandbays.org. 
Email letters to the editor to 
outreach@inlandbays.orgDelaware Center for the Inland Bays, 39375 Inlet Road, Rehoboth Beach, Delaware 19971, 302-226-8105, www.inlandbays.org

(continued on page 4)

Fishermen Follow the
Fish to the Inland Bays     
By Rachel Swick

The Inland Bays have long been a destination for
recreational and commercial fishermen and this
popularity makes the Inland Bays fishery an
important resource and one that fishermen,
scientists and environmentalists are working to
preserve.

“Among the benefits provided by fishing are quality
recreational opportunities, direct and indirect input
to the local economy, food for recreational anglers
and for the commercial marketplace,” reports
DNREC’s Division of Fish & Wildlife.

Clark Evans has worked at his father’s bait and
tackle shop—Old Inlet Bait & Tackle—since he was
12 years old. Today, Evans and his father have seen
good times and times of concern on the Inland Bays.

“The big draw for us is summer flounder, it’s the
second most popular fish here,” said Evans. “The
first being striped bass.”

Evans said the fishermen follow the fish, which
migrate between the Inland Bays in the spring and
fall and the ocean in summer. Most of the people
going after the flounder are boat owners, but
others enjoy surf-fishing for bluefish in the Inlet.

(continued on page 7)

 



Historically, we have overlooked the critical role that the Inland Bays
play in contributing to Delaware’s economy. Yet, our fragile bays are
economic engines that drive and support large sectors of our local
economy. And for those sectors of the economy that depend on an
ecologically healthy estuary, the numbers must be astonishing. What
are the potential economic losses that we might suffer because of
lack of support and underinvestment for estuarine restoration and
protection? 

Earlier this summer, significant public debate surfaced concerning
the proposed Pollution Control Strategies for our Inland Bays. Major
opposition to these strategies was voiced by some local business
sectors—primarily the real estate and development interests.
However, much of the coastal resort business community remained
virtually silent on this issue. Why?

A local business leader recently responded to that question and said,
“Local business owners have to be interested in maintaining the quality of life that ultimately feeds their
businesses. They are just too busy to get actively involved.”

Busy. I can respect that. Summer is undoubtedly a hectic time for business owners from Lewes to Fenwick
Island. However, the dialogue concerning pollution controls for the Inland Bays has been ongoing for
nearly a decade, yet many local business leaders have steered clear of the conversation.

I would like to challenge local commerce to make an affirmation in support of “the quality of life that
ultimately feeds” your business. Learn about the problems affecting our waterways. Become engaged in
the deliberations concerning how we can best protect these invaluable resources. Invest in projects that
seek to restore and enhance critical habitats. 

Our Inland Bays serve as the backbone of a major coastal tourism industry along a 25-mile stretch from
Lewes to Fenwick Island. Your voice and actions are important to our efforts to implement strategies that
will ensure the environmental and economic vitality of this region. Without “fishable and swimmable”
Inland Bays, we will all suffer!
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From the Executive Director:

“Boat dealers, hotels, marinas, restaurants, tackle shops,
marine supply stores—any business with an interest in
keeping our Inland Bays on the road to recovery—how much
are clean waterways worth to you?” 

“America’s coasts are a national
treasure in more ways than one.
Namely, they are a significant
and growing economic resource
for our nation. If we focus on
smart investment in the
restoration and preservation of
our coastline, we can ensure that
this treasure pays dividends for
years to come.”
—Admiral James D. Watkins, (U.S. Navy, Ret.) 

co-chair of the Joint Ocean Commission Initiative



The most recent delay to bring the ten year effort
by citizens’ Tributary Action Teams, the Center for
the Inland Bays and the Department of Natural
Resources and Environmental Control to
implement a Pollution Control Strategy is, in part,
the result of the aggressive dissemination of
misinformation to citizens in the watershed about
who will be affected, how much it will cost, and a
larger ethical question pertaining to community
rights vs. individual rights. 

But fear and distortion of truth will not protect the
Inland Bays for all citizens for all time; only good
public policy informed by good science, and
citizens committed to both can protect the Bays.
Concerned citizens are urged to get the facts and
act on them. 

Time is of the essence.

THE SEPTIC ISSUE

The Inland Bays Watershed has 19,890 septic
systems. In addition, there are 13,030 septic
systems that were replaced by public sewer since
1993. These eliminated systems continue to emit
effluent, including nutrients, into the Inland Bays
because groundwater nutrient loading from the
eliminated septic systems is reduced very slowly. It
could take as long as 19 years before it is no
longer in our groundwater moving toward the
Inland Bays. Thus, 32,920 septic systems continue
to drain into the ground and eventually, into the
tributaries and bays. 

To attain the goals required by the EPA to make
our Inland Bays “fishable and swimmable” will
require replacement of failed septic systems,
maintenance of working systems, and installation
of more efficient systems where new systems are
installed. Removing sewage effluent from our
groundwater has a cost. DNREC has been working
on a plan to assist homeowners with these costs. 

To read the Community Financing for Septic System
Management in the Inland Bays Watershed report go
to: www.inlandbays.org, and click on “Publications
and Reports” in the Research drop down menu.
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THE BUFFER ISSUE

The buffer requirements in the Pollution Control
Strategy will not apply to existing homeowners
and landowners unless and until such time as a
piece of property in the watershed is developed. 
If and when it is developed, the developer will be
required to comply with buffer requirements. To
put this in perspective; the buffer requirements in
the PCS call for less protection of waterways than
the buffer requirements in the surrounding states,
but more protection than is presently afforded our
waterways under current County planning and
zoning ordinances. 

The Center for the Inland Bays has released its
recommendations for a watershed-level water
quality buffer system. The science-based
recommendations were developed in coordination
with the Scientific and Technical Advisory
Committee and draw on a large body of studies
focused in the Atlantic Coastal Plain.

To read the CIB Recommendations for an Inland
Bays Watershed Water Quality Buffer System go
to www.inlandbays.org and click on “Publications
and Reports” in the Research drop down menu.

Public Debate Over Pollution Control Strategy
Continues

The Inland Bays are listed as “impaired” by the Environmental Protection Agency

By Sally Boswell, Education & Outreach Coordinator 

To Eat or
Not to Eat
“Despite the general
benefits of fishing and
fish consumption, there
has been a growing
concern about the
presence of chemical
toxins in the flesh of
finfish and shellfish
taken from Delaware
waters and the
associated health risk
to anglers and their
families who consume
their catch.”
—DNREC website

For fish advisories for
Delaware waters go to
www.dnrec.delaware.gov
and look for “Fish
Smart, Eat Smart” on the
homepage where you
will find the 2008 DE
Fish Consumption
Advisories Charts.

L. Valerie Cloutier, Chair, CIB Outreach Subcommittee, R. Ron Wuslich, Chair, CIB Citizens’ Advisory
Committee The Lewes Garden Tour on June 21was the first CIB community event planned and carried out
by the newly formed CAC Outreach subcommittee.  The group hopes to carry the CIB message throughout
the watershed, informing citizens and enlisting their interest and support.



The big work still to be done is in eliminating “non point
sources” of pollution from surface and groundwater runoff into
the Bays. Septic tanks represent a big share of this nutrient load
entering the Bays through groundwater. 

When nutrients flow into the bays, they work just like fertilizer
works on your garden…they cause plants to grow…in this
case…algae. Some large algae, macroalgae, such as sea lettuce,
are visible; others are microscopic, single-celled plants called
phytoplankton. When there are large algal blooms, they can
color the water, producing what are called red or brown tides. 

Too much algae in the water column blocks sunlight from
penetrating the water column. Without sunlight to
photosynthesize, plants die. When they die, instead of producing
oxygen as living plants do, they consume oxygen as they
decompose and decrease the amount of dissolved oxygen
available to fish, which leads to fish kills—a continuing problem
for the Inland Bays fishery. 

FISH KILLS

So far in 2008, there have been three fish kills in the Inland Bays
and its tributaries. 

Tim Targett, Professor of Marine Biosciences at the University of
Delaware, said DNREC has been monitoring fish kills for more
than 25 years. From the data, he noted that during 1981-1994

(Health of the Inland Bays Fishery continued from page 1)

there were about two fish kills per year. From 1995-2006, the
number of fish kills increased to about four per year. 

The first fish kill of 2008 on June 17 killed 30,000 juvenile
menhaden in Dirickson Creek, a tributary of Little Assawoman
Bay. Of the 59 documented fish kills between 1981 and 2007,
only four occurred in May and June, said Robin Tyler, Aquatic
Ecologist with DNREC’s Division of Water Resources, who
regularly monitors water quality.

“What these three early kills mean for the rest of the season is
hard to say,” said Tyler, “however, with the unpredictable
weather and early heat wave, the number of citizens complaints
we’ve already had about algae, and what
appears to be a very large class of juvenile
menhaden for 2008, I feel we could see
more than usual this summer.” 

Craig Shirey, Fisheries Manager at
DNREC’s Division of Fish and Wildlife, said
the number of fish lost to fish kills varies
greatly and that is usually dependent on
the abundance of the juvenile menhaden
in that year,” said Shirey. 
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Mike Rhode, a graduate student at the University of Delaware College of Marine and
Earth Studies, is conducting research on juvenile fish species in and around the Inland
Bays under the direction of Professor Tim Targett. Here he checks a net used to sample
juvenile fish.
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The Atlantic menhaden, a member of the herring family
Clupiedae, are an ecologically critical fish species. They are a
trophic (food) link between plankton and top predators. They
spawn in the ocean, but then move into the less saline waters of
estuaries during their first year where they are also a favorite food
for herons, egrets, ospreys, and eagles. 

They feed on phytoplankton, so they will often travel up into
small creeks with phytoplankton blooms, also avoiding the large
predators in the bays. Once in the smaller creeks, the big influx
of heavily respiring menhaden can deplete the dissolved oxygen
to a level such that they suffocate, resulting in large fish kills.

In the Inland Bays, it is these huge schools of Atlantic menhaden
that are frequently the fish lost in these large fish kills, but blue
crabs, bass and weakfish have also been known to perish in low
dissolved oxygen areas.

Research has shown that Dissolved Oxygen (DO) concentrations
of 5.0 mg/L or greater will support life
for the Bay's aquatic animals but DO
requirements vary from species to
species, some requiring higher DO
levels than others. Worms and small
clams living in the muddy bottom, where
oxygen levels are naturally low, can
survive on DO concentrations as low as 1
mg/L. Bottom dwelling fish, crabs and
oysters require oxygen concentrations of
3 mg/L and greater. While spawning
migratory fish and their eggs and larvae
need up to 6 mg/L during these sensitive
life stages. 

Areas with less than 0.2 mg/L of DO are
called anoxic and are unable to support
most forms of life. DO levels can be very
localized and can change quickly
depending on weather, time of day, tides
and other factors.

FISHERY CHALLENGES

But fish kills are not the greatest threat to
the fishery in the Inland Bays. 

The Indian River Generating Station located outside Millsboro
currently uses once-through condenser cooling that withdraws
water from Indian River and discharges heated water to Island
Creek. The process of taking cooling water kills millions of adult
fish and blue crabs each year. 

There are two ways fish are affected by the water intakes at the
power plant. First is impingement, which means larger fish are
stuck against the intake screens and can be killed either directly
or indirectly from wounds they sustain. The second is
entrainment, which means aquatic organisms are drawn through
the plant’s intake screen, pass through the condensers and exit.

Fish are killed during the process or may die later as a result of
injuries sustained.

CIB Science Coordinator Chris Bason said that he has studied the
numbers provided by the 2003 Entrix report prepared for NRG
Energy, owners of the Indian River power plant. Bason said the
numbers provided do not reflect the number of fish he calculates
are killed by the power plant each year.

“The numbers that I and others have used from the report are
estimated averages from 2 years of sampling and are for 1 year
old adults of these species: blue crab 300,000; menhaden
61,553; croaker 271,866; 1.6 million bay anchovy,” said Bason.
“For weakfish, the calculations were not done, but the losses were
high and of concern because this species’ numbers are down
right now. These kills happen every year.”

A resolution proposed by the state legislature could require
operators such as NRG to implement closed-system cooling

towers, which would greatly reduce the
number of fish sucked into the plant
and killed. The resolution passed the
House, but was unable to pass the
Senate before the end of the legislative
session.

In a March 2008 letter regarding
permit renewal for the Indian River
power plant, Roy Miller of the
Department of Natural Resources and
Environmental Control (DNREC)
wrote, “It is our view that cooling
towers have the most likelihood of
success and the longest track record
around the country in significantly
reducing both entrainment and
impingement impacts.”

The resolution—sponsored by Rep.
Greg Hastings, R-Millsboro, Rep.
William Oberle, R-Beechers Lot and
Sen. George Bunting, D-Bethany Beach
—states that the best technology
available is closed-system cooling
intake because it minimizes adverse
environmental impacts.

Sen. George Bunting, said he had been hopeful it would pass
because it would help the fishery continue to recover. He said he
plans to reintroduce the bill again during the next session.
“Fishermen contribute greatly to our local economy,” said Bunting,
“so anything we can do to protect the bays, helps with the number
of fish and helps keep the fishermen coming.”

Bunting said the Indian River power plant is in a location that
supports a large number of juvenile fish and that adding a
cooling tower to Unit 3, would help protect the fishery. Unit 4 at
the power plant currently uses a cooling tower and the two older
units are set to be shut down in 2011 and 2012.

“Each year the cooling water intake

of the Indian River Power Plant kills

millions upon millions of fish and

hundreds of thousands of crabs.  For

our small Bays, these numbers are

astounding,” said Bason. “Requiring

a cooling tower to minimize these

impacts is long overdue and will

further multiple goals of the State-

adopted Inland Bays Comprehensive

Conservation and Management

Plan. Doing this will result in an

immediate and substantial

improvement to the fish population,

and to the Inland Bays fishery,

which is so closely connected with the

culture and economy of the area.”

(cont. on page 7)



Outdoor showers are a beloved part of our
summer and they have changed with our tastes.
Think what would be present in a typical outdoor
shower of the 1960s. Most were set up for a quick
rinse, so you might only find a half-gone bar of
Ivory—maybe some Prell if you were lucky. 

Nowadays, it’s not uncommon for all types of
soaps, shampoos, and conditioners to decorate
one little outdoor sanctuary. With this, more bath
products and sunscreens are coming out of the
drain and accompanying them are human bacteria.
For the many showers that still discharge to
residential canals, these substances can contribute
to water quality problems.

A recent analysis from the Journal of Urban Water
took a look at what potential pollutants were in
shower and bath water. High levels of human
bacteria, nitrogen and phosphorus, and detergents
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were found. Fecal coliform levels were nearly 
2000 per 100 ml of water, well above the USEPA
microbial standards of 200 for recreational 
water use. 

Residential canals are poorly flushed so any
contribution of human bacteria and nutrients
poses problems. Bacteria concentrations in
residential canals are relatively high, especially
after rains, and often regularly exceed recreational
contact standards. High bacteria levels increase the
risk of gastro-intestinal illness after swimming,
especially for the very young and old. These
concentrations would be diluted once entering
waterbodies, but they are part of cumulative
discharges from other bacteria sources such as
runoff and animal wastes. 

The Urban Water study also found high levels of
nitrogen and phosphorus in shower water. These
plant nutrients are the major pollutants of the bays
and their excess is responsible for algal blooms,
murky waters and poor habitat for aquatic life,
including finfish and shellfish. 

Phosphorus levels were particularly high, perhaps
due to its inclusion in some soaps and shampoos.
Also of concern to the authors were the wide
variety of chemical byproducts of soaps, detergents,
and lotions whose effects on aquatic ecosystems
are little understood.  

So what can be done to uphold the
reputation of the prized outdoor shower?
Simply put, if the shower drains to a canal,
creek, or bay, see what can be done to get 
it out. The first person to contact is your
local plumber.

Costs to connect an existing shower to a sewer
have been estimated at $300 -- $1,500 depending
on difficulty. If you’re handy, consider the
operation yourself. Diverting shower drains from
surface waters to sewers ensures cleansing of the
water in treatment plants. 

Residential canals are a sensitive part of the estuary
and every simple step to clean them up is
necessary. The hope is that with progress to reduce
pollution from every source, you might feel
confident rinsing off in your outdoor shower after
a dip in your canal.

Fishable, Swimmable Canals? 
Making Your Outdoor Shower Squeaky Clean
By Chris Bason, Science & Technical Coordinator

Late sun filtering through the cool spray of
an outdoor shower is the perfect chaser for a
day on the beach or the Bay. When the valves
close, salt and sunscreen are gone and a nap,
the catch of the day, or that margarita are
open for consideration.
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Public Boat Ramps Along Inland Bays

REHOBOTH BAY

• Mulberry Knoll Marina – at the end of Mulberry Knoll Road, off Route 24

• Massey’s Landing – off Long Neck Rd., east of Long Neck, Indian River Bay

• Rosedale Beach – off Rosedale Road, south of Gull Point Road, off Route 24

• Banks Harbor Marina – north of Assawoman Canal, northeast of Millville
on White Creek

LITTLE ASSAWOMAN BAY

• Strawberry Landing – on Miller Creek’s east end

• Sassafras Landing – on Miller Creek, central

• Mulberry Landing – on Dirickson creek, east end

Note: The ramps listed are all free. There are other available ramps with a fee.

INFORMATION ON FISHING LICENSES

• Effective January 1, 2008 a new general fishing license is required for
fishing, crabbing, or clamming in all waters of the State of Delaware
including both tidal and non-tidal waters. The fee for a resident license did
not change, but license requirements will apply to tidal waters in Delaware
for the first time.

• A license may be obtained from the Dover office, on-line, or from over 100
license agents (most sporting goods and hardware stores), throughout the
State.

• A fishing license is valid through December 31 for the calendar year in
which it is issued. These funds support projects having as their purpose the
restoration, conservation, management and enhancement of sportfish and
the provision for public use and benefits from these resources.

2008 LICENSE FEES

General Fishing License – $8.50, resident; $20.00, non-resident

7-day Tourist – NA, resident; $12.50, non-resident

For more information, visit www.dnrec.delaware.gov.

“We are very fortunate here because we are blessed
with good fishing,” said Evans. “We have a big
resident population of fishermen and they also
come from all over Pennsylvania and the major
metro areas.”

With a population of 15 million people within
three hours of Delaware, there are many tourists
willing to come here, rather than take longer trips,
said Evans. Even with gas prices higher than in recent
past summers, Evans said the number of people
coming here to fish hasn’t changed too much.

“It’s an escape for them,” said Evans. “People come
here to get away from their every day worries and
to get out of the metro areas.”

The Old Inlet shop has been in operation since
1962 and Evans’ father has seen times of gas
rationing and still people flock to the Inland Bays
region for the excellent fishing. They come in the
spring and summer for the flounder and in the late
summer, early fall for croaker.

With the minimum size being 19 inches for
flounder, Evans said many of them are catching
and releasing, but they also find large fish in and
around the bays, which they keep to eat.

“People come back every year to see us and fish
here,” said Evans.

(Fishermen Follow the Fish continued from page 1)

“Closed-cycle cooling systems do not harm the
surrounding fish and aquatic life … as (they) only
require a very small amount of water from the
surrounding environment to replenish water lost to
evaporation,” reads the resolution. “…the use of
closed-cycle cooling systems would spur economic
growth in the affected areas by increasing the
positive impact of commercial and recreational
fishing, crabbing, tourism and other related
industries, and will likely lead to increased revenue
for the state.”

Bason said the resolution shows that residents
support the restoration of Delaware’s fisheries,
particularly the Inland Bays.

With steps such as these, the Inland Bays fishery
may start to improve, allowing residents and
tourists alike to continue fishing for years to come.

(Health of the Inland Bays Fishery continued from page 4)

Put-In Locations for kayaks
and canoes abound on the
Inland Bays, in State Parks
and at the Public Landings
on local ponds in the
watershed. This is the 
put-in at Savages Ditch, 
1 mile north of the Indian
River Inlet Bridge, bayside.
A lovely spot that belies 
its name.



Inland Bays Clean Up Crews also
Rescue Terrapins

About 65 volunteers came out on
Saturday, June 21 to lend a hand with
the 4th Annual Inland Bays Clean Up
event, sponsored by the Delaware
Division of Fish and Wildlife
Enforcement Section in Sussex
County, along with the Division of
Parks and Recreation and the Center
for the Inland Bays.

Starting from two locations, one at
Massey’s Landing at the end of Long Neck Road and one at the Mulberry
Landing Boat Ramp in the Assawoman Wildlife Area near Fenwick Island,
volunteers set off to pick up debris from beaches, marshes and water.

But the crew turned out to be rescue crews as well. A number of our native
diamondback terrapins were rescued by Clean Up volunteers from abandoned
crab pots. Like blue crabs, terrapins are carnivorous and are attracted to the
bait used in crab pots. Once inside the traps, the terrapins cannot escape, and
because they are air breathers, they drown.

Delaware law requires that crab pots be fitted with “excluder devices,” which
prevent terrapins from
entering and getting trapped
inside. These simple fittings,
located in the funnel of the
crab pot, greatly reduce
terrapin by-catch while not
reducing crab catch; the flatter,
thinner blue crab still has
unobstructed access into the
crab pot, but the terrapin’s
more rounded shell won’t fit
through it.

Delaware Center for the Inland Bays
39375 Inlet Road
Rehoboth Beach, DE 19971

302-226-8105

www.inlandbays.org
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Please consider including the Center for the
Inland Bays in your estate planning. Contact 
Jenn Jones at development@inlandbays.org

Please make checks payable to: 
Center for the Inland Bays
39375 Inlet Road, Rehoboth, DE 19971 
302-226-8105 

You can now donate online, www.inlandbays.org

Please lend 
a hand!
The Bays need
friends. Become a
Friend of the Bays
today!


