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The Massachusetts Bays Program is a partnership of citizens, communities, and government that strives to protect and
enhance the coastal health and heritage of  Massachusetts and Cape Cod Bays.

The Massachusetts Bays Program (MBP) was launched in 1988 to address the mounting threats to the health of
Massachusetts and Cape Cod Bays. In 1990, the U.S. Environmental Protection Agency (EPA) accepted the MBP into the
National Estuary Program, which was established to identify nationally significant estuaries threatened by pollution,
development, or overuse, and to promote the preparation of comprehensive management plans to ensure their health.  The
MBP developed a Comprehensive Conservation and Management Plan (CCMP) for the Bays region with the help of  nearly
300 individuals representing a wide array of  private, government, and community interests.  This large network of  partners,
called the Management Conference, directs and implements the MBP.  The final CCMP, published in 1996 and revised in
2003, is a blueprint for coordinated management and protection of  the Bays’ resources.  It features 17 action plans
containing 87 specific actions for preventing pollution, preserving habitat, and restoring the Bays’ degraded resources.

To ensure that each of  the MBP’s 50 communities receives its share of  attention, the Program partners with watershed
associations and Regional Planning Agencies to provide regional coordinators in five subregions: Upper North Shore, Salem
Sound, Metro Boston, South Shore and Cape Cod.  This unique structure enables MBP staff to identify and solve
environmental problems that require a local focus.  Thanks to this effective and efficient partnership, the MBP leverages
significant funding to conduct a wide variety of local and regional projects benefiting the Bays, from coordinating volunteers
to help monitor the success of wetland restoration projects to helping local officials reduce land use impacts on their
community’s coastal resources.

About the Massachusetts Bays Program
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On May 6 and 7, 2004, the Massachusetts Bays National Estuary Program convened the first Massachusetts Bays Symposium
since 1994.  The symposium brought together experts from throughout the region to describe the current condition of the
Massachusetts and Cape Cod Bays, to review progress made in protecting and restoring the Bays over the past ten years,
and to strengthen scientific partnerships.  Scientists, resource managers, and policy experts from numerous universities and
government and nonprofit organizations participated in the two-day event along with over 100 attendees.
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I n t r o d u c t i o n

The workshop began with a welcome and introduction by Mr. Jan Smith, Executive Director of  the Massa-
chusetts Bays Program (MBP).  Mr. Smith provided a brief  statement about the National Estuary Program
(NEP) and Massachusetts Bays in the role of  the NEP.  The Massachusetts Bays joined the NEP in 1990
and developed a Comprehensive Conservation and Management Plan (CCMP) in 1996.  The CCMP serves
as a blueprint for the protection and restoration of  Massachusetts and Cape Cod Bays.  Nearly a decade has
passed since the last symposium was held and MBP is looking forward to the valuable outcome that will
further help protect the health and resources of  Massachusetts Bays.

Mr. Smith stated that the goals of  the current workshop included 1) Providing a summary of  the current
state of  the Massachusetts Bays; 2) Determining the next steps needed to support the future of  the Massa-
chusetts Bays; and 3) Beginning to develop a plan to coordinate and integrate efforts.  He also introduced the
new Massachusetts Bays Estuary Association; a non-profit organization that is supporting the Massachusetts
Bays Program.  Opening statements were given by Secretary Ellen Roy Herzfelder, Massachusetts Executive
Office of  Environmental Affairs (EOEA) and Ira Leighton, Deputy Administrator of  the EPA New En-
gland Region.

Secretary Herzfelder stated that Massachusetts is 45th in size in the nation and that 50 percent of the
population of Massachusetts lives within the coastal zone. With such a large population living within the
coastal zone, human activities are directly affecting the coast and ocean.  Secretary Herzfelder reported that
Massachusetts Governor, Mitt Romney is looking at the leadership role that Massachusetts could play in
environmental and economic growth and has a crucial role in the stewardship of  coastlines and bays.  There
are many programs that are working towards the goal of Massachusetts sustaining environmental and eco-
nomic growth.  One such program is the Boston Harbor Cleanup Project.  Due to a huge effort of this
project, the Charles River is now fishable and swimmable and she emphasized that it is important to build on
this success.  Several groups have been formed to help continue this success, such as the Ocean Manage-
ment Task Force, the Bays Initiative, and the Water Quality Initiative.  The Bays Initiative has put the spot
light on Bay issues and created new legislation for business that want to create new developments.  In
addition to the Bays Initiative, the Water Quality Initiative has also brought focus on Bay issues by concen-
trating on the quantity and quality of  water and stormwater related issues.

Jan Smith, Executive Director
Massachusetts Bays Program

Ellen Roy Herzfelder, Secretary,
Massachusetts Executive Office of Environmental Affairs

Ira Leighton, Deputy Administrator,
U.S. Environmental Protection Agency, Region I
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Mr. Leighton noted that the challenge and theme of  managing the Massachusetts and Cape Cod Bays is
dealing with the competing use of  resources.  For example, the development of  gas pipelines and the cre-
ation of  reefs.  The Massachusetts Bays are widely used for human activity while also supporting the local
economy; it brings in $1.5 billion in travel and tourism and supports 81,000 jobs.  Mr. Leighton acknowl-
edged that there are many efforts that are working towards managing the Massachusetts Bays’ resources.
One example of  this successful management is the Boston Harbor cleanup, which is a tremendous effort that
is incorporating several issues into the project, such as: stormwater and combined sewer overflows (CSO)
management issues, cleaner marine engines, a regional clean marina initiative, clean beach initiatives, ad-
vancing the pace of  the National Pollution Discharge Elimination System (NPDES) permits, and wastewater
plant upgrades.  He also discussed the National Coastal Condition and PEW Report which assessed the
national coastal condition and reported that 31 percent of the coast and 41 percent of aquatic life are
impaired by human use, and shellfish contamination and closings must be reduced.  There has been $4
million invested into the Massachusetts Bays so far, and a half million dollars is going to be invested this
year alone.  Another topic Mr. Leighton discussed was that there has been $1.1 million spent on monitoring
for the Beach Initiative in New England.  One benefit of the Beach Initiative is that results of the beach
monitoring are to be reported to the public in a timely manner.  This information will help to educate the
public with knowledge of  their local beaches.  However, there are still too many beach closures and it is
important to demonstrate the successful beaches.  One type of  effort would be to showcase flagship beaches
to help support the Beach Initiative.

After these opening statements, the Massachusetts Bays Program introduced the 2004 State of the Bays
report.  The report discusses 14 questions related to changes in the past ten years plus major efforts high-
lighted in focus studies.  The questions and focus studies that are discussed in the 2004 State of  the Bays
report are the main topics for sessions presented at the Symposium.  The presentation sessions on Day One
were Offshore and Land Use followed by a Management Panel and Discussion on linking the management
of  offshore water with land use.  On Day Two the presentation sessions were focused on Estuaries followed
by a Management Panel and Discussion on emerging issues.

I n t r o d u c t i o n
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Christian Krahforst
Massachusetts Bays Program

251 Causeway Street, Suite 800
Boston, MA 02114

(617) 626-1216
christian.krahforst@state.ma.us

Mr. Krahforst opened his presentation stating that a meaningful assessment of  the "condition" or "state" of  the
Massachusetts and Cape Cod Bays requires a good understanding of the processes that affect circulation and mixing in
the Bays. This understanding is also paramount for sound management and directing appropriate monitoring. Because
Massachusetts Bay is part of the larger Gulf of Maine, much of the conditions that prevail in the Gulf proper are
significant to setting the conditions for Massachusetts Bay. The Massachusetts Bays Program initiated the first system-
wide description of the mechanisms controlling circulation and mixing in the bays in the early 1990's (Geyer et. al.,
1992). Much of the physical oceanographic work that followed augments the key findings of this work, some of
which are:

• Strong seasonal stratification in the bays;
• Weak, persistent counter-clockwise flow within the Bays;
• Flushing or water residence time is largely the result of mean through flow of northern water from the Gulf

of Maine.

Efforts to better understand the functionality of the Bays were mostly the result of needs associated with the then-
proposed transfer of waste effluent from the confines of Boston Harbor to the new outfall site in western
Massachusetts Bay. More recent efforts that link to the broader regional perspective along with a broad overview of
the general physical oceanography of Massachusetts Bay were presented.

O f f s h o r e

Physical Oceanography of Massachusetts Bay
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O f f s h o r e

Modelling the Massachusetts Bay System

Dr. Mingshun Jiang
Department of Environmental, Earth and Ocean Sciences,

University of Massachusetts Boston
100 Morrissey Blvd.
Boston, MA 02125

(617) 287-7416
mingshun.jiang@umb.edu

As a semi-enclosed coastal embayment, Massachusetts Bays system is strongly influenced by the atmospheric
forcing, anthropogenic inputs and open boundary forcing from the Gulf  of  Maine.  Dr. Jiang presented a
brief  overview of  the previous and on-going efforts in modeling the hydrodynamic processes, ecosystem and
water quality in the Massachusetts Bay system.  Findings from these works related to the environmental
issues are:
• The summer upwelling/downwelling have strong influences on the transport direction of biota

boundary fluxes and bottom water renewal in Massachusetts Bay;
• The ecosystem in Massachusetts Bay is strongly influenced by the GOM water intrusion;
• A high nutrient pool found in central Cape Cod Bay during late summer may be the result of

predominantly southward transport of organic matter coupled with relatively long residence times in
Cape Cod Bay.

As of 2004, the Massachusetts Bays water quality model is a three-dimensional model containing 26
prognostic variables that include 3 phytoplankton groups, nutrients (N, P, Si, and C), particulate and
dissolved organic matter, dissolved oxygen, and has a two-layer sediment sub-model.  Summaries from the
coupled ecosystem-water quality model are:
• The onset of the spring bloom is earlier in Cape Cod Bay than the rest of the Massachusetts Bays

system;
• Nitrogen appears limiting to phytoplankton growth in the late spring and summer;
• Meso-scale processes may have significant influences on biological-chemical processes such as

primary production;
• Numerical experiments indicate that the relocation of Boston's municipal wastewater discharge to

western Massachusetts Bay may not have significant impacts on phytoplankton productivity;
• The mechanisms responsible for strong fall blooms remain unclear

Dr. Jiang also discussed future research that is needed to continue to understand the complex system of
Massachusetts Bays.  Future research should include: more process-oriented studies for understanding better
the short-term processes of  coupled physical-biological-chemical events, improved characterization of  inter-
annual ecosystem variability, better representation of  zooplankton in the biological model for Massachusetts
Bay, data assimilation and development of  near real-time forecast system.  The Massachusetts Bay model
has monitoring needs as well:  enhanced temporal and spatial coverage, particularly, for the open boundary
area.
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O f f s h o r e

Twelve Years of  Water Quality Monitoring in Massachusetts and Cape Cod Bays

Dr. Michael Mickelson, Massachusetts Water Resource Authority,
Dr. Scott Libby and Dr. Carlton Hunt (Battelle)

Charlestown Navy Yard
100 First Ave

Boston, MA 02129
(617) 788-1170

http://www.mwra.state.ma.us

The Massachusetts Water Resource Authority (MWRA) has collected water quality data in Massachusetts
and Cape Cod Bays for the Harbor and Outfall Monitoring (HOM) Program since 1992.  Dr. Mickelson
presented results from monitoring efforts that were designed to support the HOM Program's mission to
assess the environmental effects of the relocation of effluent discharge from Boston Harbor to western
Massachusetts Bay. A monitoring plan was developed and included parameters that are ecologically
important, respond early to perturbation, indicate longer-term response, and provide explanatory
information.  The data from 1992 through September 5, 2000 were collected to establish baseline water
quality conditions and to provide the means to detect significant departures from the baseline after the Bay
outfall became operational.  This data was then compared to the data collected after the Bay outfall went
online on September 6, 2000.  In general, typical trends emerged when the baseline data were compared to
the 2001 to 2003 data.  There was an increase in nutrients in the nearfield region of the Bay outfall.
However, there was a measurable decrease in nutrients inshore.  Phytoplankton and zooplankton observed
in the nearfield outfall region showed no post discharge change in community structure or abundance.
Studies have shown that dissolved oxygen (DO) trends are driven by meso-scale processes and no DO
change is evident.  Changes from the outfall are primarily expressed as an increase in nearfield nutrient
concentrations with offshore changes being small and localized.

Over the course of the HOM program, a general sequence of water quality events has become evident even
though the timing and year-to-year manifestations of  these events are variable.  Dr. Mickelson noted that
there has been little change in the timing or magnitude of these events in comparison to baseline data since
the Bay outfall became operational.  Further, knowledge gained through monitoring, modeling, and research
has substantially increased the understanding of the variability of the Massachusetts Bays System, the
factors that drive variability, and relationships among stressors (causes) and responses (effects).  Future
MWRA efforts include: answering long-term questions about the outfall effects, improving efficiency of
monitoring efforts, consideration of technical options, and sharing the cost of ecosystem monitoring with
other organizations.
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O f f s h o r e

Offshore Benthic Habitat

Kenneth Keay
Massachusetts Water Resources Authority

Charlestown Navy Yard
100 First Ave

Boston, MA 02129
(617) 788-1170

Kenneth.Keay@mwra.state.ma.us

Benthic (seafloor) habitats in the Massachusetts Bays system vary from a complex patchwork of rock, gravel,
sand and mud bottoms in Boston Harbor and western Massachusetts Bay to broad expanses of sand and
mud in Cape Cod Bay and Stellwagen Basin.  Offshore soft-sediment infaunal studies by the Massachusetts
Water Resources Authority (MWRA) over the past 12 years document species-rich communities similar to
those observed in early studies in the late 1960s and early 1970s.  The benthic infauna of  the Massachusetts
Bays includes communities that are a mixture of  nearshore and offshore components.  Polychaetes are the
most abundant in terms of  numbers of  individuals and species in the Bays.  Around 450 species of  benthic
invertebrates have been identified from the Bays through 2003 and the fauna is typical of both mud and
sand substrates.  Mr. Keay also pointed out that there are dozens of  species not previously described.

Since monitoring began in 1992, fluctuations in the biodiversity of  the Bays infauna suggest that the com-
munities may be responding to decade-scale variability in the regional oceanography, though the causative
factors remain unknown and are currently under investigation.  Mr. Keay noted if  environmental conditions
deteriorate, benthic organisms have no choice but to adapt to the changing environment.  Since the outfall
has gone online there are have been several changes observed in benthos of  Massachusetts Bays.  Near the
discharge, there has been an increase in Clostridium perfringens, the total abundance in the infaunal commu-
nity has increased, and PAHs levels are elevated due to the presence of  coal-tar by products.  However, Mr.
Keay remarked that there have been no changes in the sediment in the nearfield or farfield regions (relative
to the outfall site) since the outfall came online.  The benthic biodiversity model questioned whether the
outfall has an effect and the data states that the change has not been large.
Many benthic monitoring findings have been established about the effects of the outfall on Massachusetts
Bays, the findings include:
• No increases in sediment contaminants in nearfield region of the Bay outfall;
• Small localized increases in the MWRA effluent tracer bacterium;
• No change in sediment metabolism or depth of oxygen penetration into sediments;
• Small increase in sediment drape in some rocky subtidal sites;
• No changes in benthic communities that can be related to outfall discharge;
• Substantial long-term fluctuations in density and species richness that may  be related to large-scale

oceanographic factors.

Mr. Keay also discussed important findings observed by the U. S. Geological Survey (USGS) in relation to
sediments in Massachusetts Bays.  Major repositories of  fine sediments are in depositional sites in Boston
Harbor, Stellwagen Basin, and Cape Cod Bay.  Trace metal concentrations in Harbor sediments have de-
creased since the late 1970s.  Major storms are the primary factor in the transport of  fine sediments and
associated contaminants within the system.  Lastly, analysis of  sediment traps in the vicinity of  the new
outfall allows detection of  a subtle MWRA effluent signature not detectable in the seafloor.
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O f f s h o r e

Endangered Right Whales

Dr. Charles Mayo
Center for Coastal Studies

P.O. Box 1036
Provincetown, MA 02657

(508) 487-3622
stormym33@pobox.com

In the 1700s, the North Atlantic right whale (Eubalaena glacialis) population was hunted to near extinction.  Today, there
are about 350 right whales in the world.  There are three factors to the success of right whales: status, threats, and food
and feeding habits.  Whales are in the Massachusetts Bays for socialization, nursing of  calves, and feeding.  Cape Cod
Bay is of  particular interest for the right whales, noted Dr. Mayo, because it is a significant feeding ground in winter.
Many threats to right whales have been identified.  For example, they can become entangled in discarded fishing nets or
injured or killed when struck by ships.  The rate of  reduction is decreasing but threats are increasing with human
population growth.

To help conserve whales, it is important to understand their behavior and their feeding habits.  While feeding in the
region, most right whales work in the area of  eastern Cape Cod Bay and can feed up to 24 hours a day.  The
importance of  zooplankton to the success of  right whales was proven in recent studies.  Feeding is triggered by up to
11 taxa of  zooplankton, and the food source is variable from year to year.  When searching for food, the whales use
area-restricted searching based on zooplankton abundance, therefore the feeding pattern is a path through the area of
searching.  To understand the system, zooplankton sampling should be done within a few meters of  that path, but for
background it is important to sample far from the path as well.  Cape Cod Bay has had problems because it was
found to have zooplankton biomass levels that may not be conducive to feeding.  2002 saw the fewest whales sighted,
shortest residency, least feeding, and earliest departure in nineteen years of  study.  Dr. Mayo stated that the collapse of
bay sightings of  right whales has caused significant concern that whales are leaving the bays.  There has been a close
association between food quality on the winter feeding ground of Cape Cod Bay and calving success of the
population two years later.  The low quality of  the food resource through the 1990’s associated with low rates of
calving may also be related to low survival rates.

Conclusions:
• Cape Cod Bay appears to be supplying a portion of  the energy needs of  as many as 100 right whales that visit

the embayment each year.
• There is a relationship between measures of  food availability in Cape Cod Bay and calving of  the right whales.
• The distribution of right whales within the bays of Massachusetts reflects the distribution of the planktonic

foods.
• Though we can demonstrate how the addition of sewage effluent (from the MWRA outfall) to the bays

system might affect right whales, there are no indications that sewage discharge has had detrimental impacts.
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Massachusetts Marine Fisheries’ Inshore Bottom Trawl Survey

Steven Correia
Massachusetts Division of Marine Fisheries

251 Causeway Street, Suite 400
Boston, MA  02114

(617) 626-1520
steven.correia@state.ma.us

Massachusetts has conducted inshore bottom trawl surveys during May and September from 1978 to the present. Mr.
Correia presented the survey design and methodology along with biomass indices for five of  the most prominent
species in Cape Cod and Massachusetts Bays.

Two surveys are conducted annually.  The spring survey occurs in May when many species are spawning in
Massachusetts waters.  This survey tracks the adult biomass indices of  many species.  The fall survey occurs in
September when many species utilize state waters as a nursery ground, thus the fall survey catch is dominated by
younger fish (ages 0 and 1).  The fall survey is more useful for providing indices of  year class strength for many species
than the spring survey.  The primary objectives of  the surveys are relative abundance, size/age/maturity composition,
geographic distribution of  finfish species, and taking hydrographic observations. Secondary objectives for the surveys
include taking pathology observations and contaminant and water quality monitoring. The survey design is stratified
random with sampling strata defined by depth and geographic region.  On average, 93 stations are sampled per survey.
Spring surveys average 69 species with a total catch of  15, 000 kg and 69,000 individuals per survey. Fall surveys
average 88 species with a total catch of  28,000 kg and 23,000 individuals per survey.

Mr. Correia discussed trends of  numerous species in the survey (see following slides), and other applications for survey
data, such as providing data for defining essential fish habitat. Data from the surveys are used to develop trends in
biomass and abundance (stock assessments), evaluate potential area closures, help management decide on mesh size/
minimum size restrictions, and provide geographic distributions used to define essential fish habitat.
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Survey stratified by depth and region

Station locations

RV Gloria Michelle
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Net being set out

Emptying cod-end on deck

Unsorted catch in the checker

Sorting the catch by species
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Weighing the catch by species

Measuring the length by species

Taking the otolith from a cod for ageing
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Winter flounder otolith showing annuli (annual rings) used
to determine age

Winter flounder scale (annuli)

Winter flounder external pathology (ambi-coloration)

Dwarf cod
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Bubble plot—size of bubble proportional to number at age

Wolffish abundance—note decline in abundance over time
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Truncated distribution of  wolfish when abundance was low

Distribution of wolfish catches when abundance was
relatively high

Geographic distribution of cod helps to define essential
fish habitat
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Peter J. Hanlon
Massachusetts Bays Program

251 Causeway Street, Suite 800
Boston, MA 02114

(617) 626-1230
peter.j.hanlon@state.ma.us

M a s s a c h u s e t t s  B a y s  P r o g r a m

What is the Massachusetts Bays Region?

The Massachusetts Bays are located at the southern end of  the Gulf  of  Maine Watershed.  Mr. Hanlon explained that
based on the region's large size, the Massachusetts Bays Program focuses on the fifty Massachusetts communities
adjacent to the Bays, an area with a population of  1.7 million residents.  For management purposes, the region is
broken down into five subgroups: the Upper North Shore, Salem Sound, Boston Metro, South Shore, and Cape Cod.
All five regions have seen population and development increases over the time period from 1990 to 2000, with Cape
Cod having the greatest population increase of 28.5 percent.  Within the Massachusetts Bays region over 50,000 acres
have been developed for residential use, and 58,000 acres of forestland has been lost, mostly to residential
development.  Nearly 25 percent of  the region's land has been permanently protected from future development.

Studies have shown that watersheds with greater than ten percent of  their land area covered by impervious surface may
suffer from degraded water quality, and greater than 20 percent imperviousness may cause significant deterioration.  An
estimated 20 percent of  the Massachusetts Bays region is covered by impervious surfaces.  Furthermore, it was noted
that within the region, every community exceeded ten percent impervious surface coverage.   The 2002 Pew Oceans
Commission Coastal Sprawl report highlighted suburban development patterns, growth in auto use, and land
consumption as the main drivers of coastal pollution and habitat degradation.  Connections between land use and
ecosystem performance need to be examined further.
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Losing Ground: At What Cost?

Jack Clarke
Massachusetts Audubon Society

208 South Great Road
Lincoln, MA 01773

(781) 259-9500
jclarke@massaudubon.org

The relationship of land development with the coast is illustrated by recent growth within coastal Massachusetts
communities.  According to a new Mass Audubon report, Losing Ground: At What Cost? (the latest edition in its Losing
Ground series),  low density, large lot residential development continues to consume forest and agricultural land in
ecologically sensitive areas.  The report is based on research into changes in land use and their impact on habitat,
biodiversity, and ecosystem services in Massachusetts.

Mr. Clarke stated that while the state has seen little or no growth in single-family housing starts, residential development
represents a growing proportion of  land consumption.  Forty acres of  habitat are lost per day in Massachusetts, 88
percent of  which is for housing.  The average living area for new homes increased 44 percent between 1970 and 2002,
while average lot sizes increased 47 percent in the same period.  Average lot sizes more than doubled in Plymouth,
Bristol, Essex, Franklin, and Hampshire counties.  Particularly inefficient land consumption involving a large number of
acres per new housing unit or new permanent resident could be seen in a “sprawl frontier” running through Worcester
County and north of the Cape Cod Canal.  This new type of development is unsustainable.

There are five million acres of land in Massachusetts; one million acres are protected and one million acres are
developed.  This leaves three million acres open for development and Mass Audubon is calling to protect at least half
of  the three million acres.  The growth due to the expansion of  the commuter railway system is creating a mounting
need to create a plan for housing development growth.  Mr. Clarke emphasized that this is a warning to the
government that help with growth issues is desperately needed.  The last administration in the White House budgeted
$70 million dollars to deal with the growth issue, that budget has been reduced to just $18 million under the current
administration.  Mr. Clarke emphasized that it is important to focus on sustainable development, smart growth, zoning
reform, and creating an infrastructure for planning for development.
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Integrating Land Use and Water Quality Data to Assess Status and Trends in
Nonpoint Source Pollution in the Parker Watershed

Jay Baker
Massachusetts Office of Coastal Zone Management

251 Causeway Street, Suite 800
Boston, MA  02114

(617) 626-1200
jason.baker@state.ma.us

Mr. Baker discussed how land use affects water quality and how tracking long-term changes in water quality can help in
the management of  nonpoint source (NPS) pollution.  As part of  the Massachusetts Coastal Nonpoint Pollution
Control Program (1995), CZM and partner agencies have identified a suite of management measures to control
nonpoint source pollution.  Control measures range from the proper maintenance of septic systems, to the protection
of  riparian buffers, and include both enforceable and voluntary pollution mitigation practices.  A major component of
this program is the NPS Monitoring Strategy, which seeks to track the implementation of  these management measures
and resulting changes in water quality.  The difficulty in making the links between best management practices, land use
patterns, and water quality trends has led CZM to undertake a pilot monitoring project in the Parker Watershed, which is
being used to develop a methodology to conduct comprehensive NPS assessments at the watershed scale.  Mr. Baker's
presentation provided a preliminary overview of  project results, including land use trends in the Parker Watershed,
progress in implementing key management measures, and an overview of  water quality conditions in the Parker.  Project
results have revealed a need for standardized, digital reporting of monitoring data, as well as a shared approach to
monitoring water quality changes in coastal watersheds.  Two important land use characteristics were incorporated into
the analysis, impervious cover and riparian buffers.  Impervious cover limits the amount of  stormwater and runoff  that
can percolate through the soil resulting in decreased adsorption of nutrients, microbes, and other pollutants, increased
water temperatures of  local water bodies, decreased groundwater recharge, and higher intensity flooding.  Riparian
buffers are critical for wildlife habitat, flood prevention, nutrient cycling, and filtration of  pollutants.  Additional NPS
indicators were also identified, including the type, age and location of  septic systems, stormwater outfalls, and agricul-
tural operations.

Based on the analysis, the study was able to show general relationships between poor water quality (elevated levels of
fecal coliform and lowered dissolved oxygen), increasing impervious surface and development, and loss of  riparian
buffers:  The study was also able to identify water quality "hot spots" and their relationship to changes in land use over
time.

The results of  the project relate to the Massachusetts Bays in many instances.  The study suggests that even the most
pristine watersheds, such as the Parker, are seeing water quality impairments as a result of  development practices.  Also,
over the past 20 years, there has been a disproportionate level of  development within riparian buffers.  Further, it is very
difficult to gain a complete understanding of pollution mitigation efforts and overall water quality as a result of the
disparate methods used for collecting and storing water quality and management measure information, suggesting that
an effort should be made to develop more standardized methods and digital tools for conducting watershed and
subwatershed scale assessments.

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

57

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

58

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

59

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

60

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

61

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

62

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

63

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

64

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

65

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

66

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

67

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

68

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  S y m p o s i u m  2 0 0 4

69

L   a   n   d    U   s   e



M a s s a c h u s e t t s  B a y s  P r o g r a m

70

Beyond Buildout: One Coastal Community's Call to Action

Alan Macintosh and  Jerrard Whitten
 Merrimack Valley Planning Commission

160 Main Street
Haverhill, MA  01830

(978) 374-0519
amacintosh@mvpc.org and jjwhitten@mvpc.org

The Massachusetts Executive Office of  Environmental Affairs (EOEA) and the Merrimack Valley Planning
Commission (MVPC) recently estimated the future land use and environmental impacts of current zoning and other
local control measures of  the town of  Rowley, MA, through a buildout analysis process.  In response to the buildout
forecast, Rowley officials and residents have taken a number of positive actions, including but not limited to:
preparation of a town-wide master plan; adoption of a Green Neighborhoods-style open space residential development
bylaw (with built-in developer incentives); adoption of  the Community Preservation Act; adoption of  a local wetlands
protection bylaw; acquisition and preservation of  several key watershed parcels; development and implementation of  a
septic data management system (in progress); and identification and mapping of  stormwater pollution “hotspots.”

The Rowley Master Plan examined key community issues/challenges and developed action strategies aimed at better
managing land use and urban sprawl, diversifying the local economy, preserving community character, and protecting
the environment. The plan embraced principles of smart growth and sustainable development, and integrated these
principles into the action recommendations. The Open Space Residential Development Bylaw established a creative
land development option as an alternative to conventional subdivision design. Key bylaw provisions include an
interactive process between town boards and prospective developers, preserving at least 50 percent of  a site as open
space, protecting unique or fragile habitats, lowering site development costs, decreasing infrastructure maintenance
costs, enhancing community character and sense of “neighborhood”, and providing opportunities for trails and other
public amenities.  One tangible measure of  success from these initiatives has been the preservation of  400 acres of
prime open space, including mixed forest, meadows, pasture, and wetlands.

The Local Wetlands Bylaw and accompanying regulations afford greater protection to Rowley’s expansive coastal and
inland wetlands. Key bylaw provisions include stricter performance standards within buffer zones, heightened
protection for vernal pools, and a higher fee structure to support Conservation Commission enforcement activities.  A
user-friendly, Access-based Septic Data Management System, developed by MVPC and CZM for the Rowley Board of
Health, will enhance the town’s capacity to record, retrieve, query, analyze, and update key Title 5 septic system
information.

In the face of  mounting development pressure along the coast (and the adverse impacts that typically ensue), Mr.
Macintosh explained that communities are not powerless.  Through timely, focused action, communities can anticipate
and avert unwanted impacts and help to shape a future that is in keeping with the residents’ shared community vision.
Rowley, a small but rapidly growing coastal community with limited personnel and financial resources, is an example of
what can be accomplished when a few dedicated people decide to make a difference. Their experience can serve to
inspire and galvanize other communities into positive action.
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Linking Management of  Our Offshore Waters with Land Use

Dr. Carlton Hunt, Battelle (moderator)
Dr. Joe Costa, The Buzzards Bays Project

Dr. Dennis Ducsik, Massachusetts Office of  Coastal Zone Management
Vivien Li, The Boston Harbor Association

Jack Wiggin, Urban Harbors Institute

Following the first day of  sessions, the first panel discussion of  the workshop was held.  This panel was
aimed at responding to the questions "Can we link the discussion of managing offshore waters and land use?
Have we tried to make the link, and how successful have we been?"  The format of  the panel involved brief
responses to the question by the members and then group discussions.

Mr. Jack Wiggin.
Mr. Wiggin stated that the linkage has been made between managing offshore waters and land use.  Over the
last decade, the linkage has manifested and there is a strong basis for stating that what takes place on the
land does affect the water.  These linkages have helped to create the Water Shore Initiative.  One issue that
was identified was that municipalities have been limited in focus to land use changes.

Dr. Joe Costa.
Dr. Costa stated that many other groups are also doing similar work and are trying to make the same linkage.
He stated that the Buzzards Bay Project has an ecosystem where it is easier to make the case than the
Massachusetts Bays Program.  That is, Buzzards Bay has warmer water and shallower depths, and land-based
nitrogen inputs have been clearly linked to coastal water degradation, such as loss of  eelgrass.  Stormwater
closures are also the principal cause of  shellfish bed closures.  The science is getting better and is helping to
identify management strategies.  The management of  stormwater has led to less shellfish closures due to high
fecal coliform counts.  More effort is needed, especially to manage impervious surfaces, and to implement
state and local control to manage nitrogen.  In the next 10 years, there will be lots of challenges, and the
EPA is becoming tougher on requiring action.  To receive grants, it is increasingly important to have a
Watershed Management Plan in place.  In the past, the NEP Comprehensive Conservation and Management
Plans would qualify but this will no longer be the case.  Each town will now need to develop new bay
specific Watershed Management Plans to justify funding.  Certainly there are linkages between offshore
waters and land use, but the real challenge is developing and implementing management plans to achieve
environmental benefits.

Dr. Dennis Ducsik.
Dr. Ducsik indicted that considerable reduction of  stormwater flows to waterways could be achieved
through "retrofit" measures at the household level, and drew a parallel with advances made in reducing home
energy consumption.  He emphasized that the focus of  stormwater mitigation is usually on new develop-
ment projects with little attention to   existing individual structures.  In this regard, fairly simple measures
could be implemented to attain 20 to 30 percent reduction in most cases, and as much as a 50 to 70 percent
reduction in many others.  Dr. Ducsik acknowledged that generally people know that they should conserve
water but progress needs to be made in raising a parallel awareness of  the need for stormwater conservation.
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There is already strong evidence and data to support stormwater conservation but a grassroots education
campaign is still lacking.  A key question is: how can we create incentives for this type of  conservation, since
at present stormwater "disposal" is essentially free to the individual property owner.

Ms. Vivien Li.
Ms. Li began with a discussion on the recent Boston Conservation Commission Meeting about the proposed
new runway at Logan Airport.  She stated that there are no environmental laws or practices that are in place
for the airport.  However, each individual airline has the responsibility to have practices in place.  The larger
development of  a new runway needs to be reviewed and should mirror other development growth in towns.

Management Panel I - Discussion.
Following the responses to the above question the Management Panel addressed questions and comments
from the group.

How do you manage the system as a holistic approach?
The panel responded with many answers including that in 1992 Mass Port applied for NPDES permits and
the permits have still not been updated.  The process of  applying and receiving permits takes too long.
Whether the development is large or small, permits should be in place to manage water quality.  There are
new rules by the EPA for NPDES permits, Phase One and Phase Two.  Anyone who develops five acres of
land must have a stormwater plan.  This year, however, even if  one acre of  land is going to be developed a
stormwater plan must be in place.  The compliance rate for these construction permits is probably only one
percent and compliance for "industrial" sites, including marinas may only be 15 to 20 percent.  There are
requirements to manage stormwater on the books for the marinas and other sites, but there is little effort to
enforce compliance with the program. Some developers submit the required paperwork but there is little
review of  the stormwater management plans.  Individual towns are doing better on their municipal
stormwater plans, and the state works more closely with municipalities.  At this time, EPA manages
stormwater from the top down, with increasing burden placed on the local governments.  Stormwater man-
agement costs towns money to enforce but they lack the necessary staff or funding to effectively implement
these programs.

Discussion continued further on the issue of  permitting.  Municipal Conservation Commissions have the
authority to issue state wetland permits.  They can also adopt more stringent local wetlands bylaw, and even
include provisions for a fee to have engineers review permit applications.  However, in many cases municipal
officials need to more carefully read and implement their local regulationsif they wish to  make projects more
environmentally sound.  Local officials and the public must recognize that regulations are not created as
obstacles to kill projects but rather to make them more environmentally acceptable and to incorporate
environmentally sustainable measures into practice.
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Where does a local person go to find out about regulations?
The response from the panel was that at the municipal planning staff may not have the time or capacity to
conduct a detailed review or update of  their regulations.  Regional planning agencies can help municipal
boards with such efforts, but are underutilized.

What is the land interface to regional monitoring?
The panels' response was that there are various groups undertaking regional monitoring, not just the munici-
palities.  These programs may be collecting large amounts of  data to answer more regional questions.  These
efforts should be expanded to address broader ocean impacts to evaluate stressors from the land.  The Ocean
Commission Report highlighted the need for NEPs to promote watershed management beyond municipal
boundaries.

The real challenge for monitoring programs is managing the information and translating it into implementa-
tion actions to address the many issues involved. The emerging smart growth agenda should be embraced as
the focus for the future.  For example, municipal Department of  Public Works (DPWs) can be a part of  the
problem and the solution.  In Worcester, the DPW runs the water utilities and is a proactive agency.  This
can be effective because DPWs are closer to the homeowner and can help focus the public on stormwater
runoff  issues and water conservation issues, as well as disseminate this information to the public.

Automobile traffic volume has increased four percent with the rate of population growth, is the increase of traffic increasing
water quality affects?
The panel response stated that waterfront development should include green space as part of its required
open space area.  However, even where such regulations are adopted, loopholes may exist where for ex-
ample, paved surfaces might be considered open space.  It is desirable for new development to keep 50
percent (or more) of the land as open space but parking lots  certainly need to be  differentiated from green
spaces.  It was also added that sprawl development is tied to traffic increase and that better transportation
alternatives need to be incorporated into society.  One suggestion offered was a gasoline tax to make trans-
port expensive, but others do not see this as an effective solution.  Currently most stormwater runoff  often
enters marine water directly without treatment.  Part of  the solution is to store more stormwater runoff  so
that it can be cleaned by stormwater treatment system.  In Rockport, MA, areas of  salt marsh were being
smothered by sediments from stormwater discharge, but controls were put in place treating the runoff
reducing sediment discharges to the marshes.

If it is important to link the grassroots level to the system, how do you deal with watershed, stormwater, and sewer systems?
The answer from the panel was that smart growth has to be from the bottom up, not from the state down.  A
solution might be to change regulations so that hurdles to environmentally-responsible development are not
there and at the same time encourage smart growth principles such as smaller streets and no curbs which
could both save developers money and be good for the environment.  If the state changes its thinking on its
stormwater regulations and policies, the local governments will follow.  At the local level, thinking needs to
be more creative.  To be successful we must understand local regulations and recognize that the hardest part
of  implementation is often the political process.  Cities and towns will need to be more proactive, rather than
reactive to achieve environmental improvements in the long-term.
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I n t r o d u c t i o n

Ms. Snow-Cotter discussed the driving forces behind the Ocean Management Task Force’s creation and its mandate to
take a comprehensive look at the management of  ocean resources.  Recently, major projects such as Cape Wind and the
Boston Harbor Pipeline have brought this need to the forefront.  The Task Force was announced in June of  2003 as
the first phase of a broader Ocean Management Initiative.  Membership is made up of 23 public and private sector
individuals.  Representatives from relevant federal agencies and state and federal elected officials from Massachusetts
and neighboring states were also asked to participate as ex-officio members.

Ms. Snow-Cotter affirmed that up until recently ocean management policy had been handled on an issue by issue and
sector by sector basis.  Municipalities play a large role in the management of  shorelines and shoreline uses,
encompassing good regulations but no comprehensive planning.  With coastlines full of  densely populated areas, and
busy ocean waters that are shallow and accessible, Massachusetts needed to use this occasion to take an environmental
leadership role in management of  these complex waters.

The Task Force and its working group met between June 2003 and March 2004.  Six working groups were established
to explore issues in greater depth.  The Task Force developed recommendations for guidance of  ocean management
principles.  Sixteen recommendations were made within the areas of  governance, management tools, and improvement
of scientific understanding, data management, and outreach.

Specific recommendations cited in the Task Force’s conclusions were to:
• Create a Comprehensive Ocean Resources Management Act (CORMA).
• Coordinate Ocean Management to promote interagency cooperation.
• Address climate change and impacts of sea level rise.
• Clarify the Marine Sanctuaries Act, especially the aesthetic criteria.
• Reconsider fee structure for ocean-based projects.
• Convene a working group to look into Marine Protected Areas (MPAs).
• Coordinate mitigation.
• Address enforcement.
• Standardize visual, cultural, aesthetic impacts.
• Characterize uses of  marine waters.
• Appoint a Marine and Ocean Resource Trends Advisory Group to advise Secretary Herzfelder on trends in

marine and fisheries issues.
• Develop a plan for ocean monitoring and research.
• Acquire maps of  the sea floor.
• Standardize data collection and reporting protocols and make publicly available.
• Promote ocean literacy and stewardship.
• Disseminate ocean resource data to the public.

Susan Snow-Cotter, Acting Director
Massachusetts Office of Coastal Zone Management

251 Causeway Street, Suite 800
Boston, MA  02114

(617) 626-1200
susan.snow-cotter@state.ma.us

The Massachusetts Ocean Management Task Force
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Boston Harbor: What a Change a Decade Makes

Dr. Andrea Rex and Mr. David Taylor
Massachusetts Water Resources Authority

Charlestown Navy Yard
100 First Ave

Boston, MA 02129
(617) 788-1170

andrea.rex@mwra.state.ma.us and david.taylor@mwra.state.ma.us

1992 marked the first year that discharges to Boston Harbor significantly decreased; MWRA's Boston Harbor
Project ended discharges of  solid waste sludge from greater Boston's sewage to Boston Harbor. Instead, the
sludge was processed into fertilizer.  By 1998, when the failing Nut Island Treatment Plant in Quincy was
closed down, MWRA was treating most of  the wastewater to secondary standards.  In September 2000,
treatment plant discharges to the harbor ended with the start-up of the ocean outfall diffuser in western
Massachusetts Bay.  Simultaneously with the construction of  new sewage treatment facilities, MWRA has
been planning and constructing projects to control combined sewer overflows (CSOs). Of  25 CSO projects,
costing $645 million, fourteen have been completed, and six more are under construction.  By the comple-
tion of these projects in 2011, 95 percent of the CSO discharge will be treated.

 MWRA bacteria monitoring (161 stations and more than 40,000 samples collected since 1987) shows how
the waters of  the harbor have responded to these changes.  Average (geometric mean) Enterococus counts
decreased markedly from 1987 to 2003.  One highly visible change in Boston Harbor is that most areas, even
those formerly chronically polluted, are now considered safe for swimming.  Dr. Taylor noted that a statisti-
cally significant (about 30 percent) reduction in the amount of  nitrogen has been observed in the harbor.
Summer chlorophyll decreased by approximately 35 percent and summer bottom dissolved oxygen increased
nearly 10 percent after September 2000, when harbor discharges ended.
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Coastal Wetland Assessment and Restoration in Massachusetts:

Bruce Carlisle
Massachusetts Office of Coastal Zone Management

251 Causeway Street, Suite 800
Boston, MA  02114

(617) 626-1200
bruce.carlisle@state.ma.us

Wetlands have been particularly susceptible to destruction and degradation from direct and indirect human activities,
especially estuarine marshes.  Since the colonial era and through the 1950s, Massachusetts has suffered significant losses
of estuarine wetlands, mostly due to urbanization.  Rates of loss have slowed over the past 20 years, but human distur-
bance continues to adversely affect habitat quality, causing shifts in marsh community structure and function.  Through its
Wetlands Assessment and Wetlands Restoration Programs, the Massachusetts Office of  Coastal Zone Management is
working with a host of partners to address historic losses and ongoing degradation.  The history of National wetland
policy typically focused on quantity rather than quality.  Over a 200-year window, 30 percent of  wetlands have been lost
in Massachusetts.  Wetlands are important because they are the interface between land and water.   Despite strong
Federal and state wetlands programs and billions of  dollars of  public investment in wetland protection, there has been
little systematic effort to measure and describe the condition of  wetlands.  Consequently, little is known about the
condition or health of  wetlands.  For example, in a recent National Water Inventory Report, condition was reported for
only four percent of the Nations' wetlands; only a small fraction of this assessment was derived from actual data, most
was professional judgment.

The Wetland Assessment Program's goal is to develop techniques to assess the quality of  coastal wetlands in order to
identify wetland condition, inventory sites, evaluate restoration potential and monitor restoration response.  The Wet-
lands Restoration Program works proactively within a network of public agencies and private partners for funding and
coordination assistance.  Mr. Carlisle described how the Wetlands Restoration Program helps to coordinate potential
projects for restoration.  He noted that many wetlands are in need of restoration but that many sites are not suitable for
projects at this time based on their size or quality.

Mr. Carlisle identified several needs for the future of  wetland restoration.  For one, there is a need to improve connec-
tions with transportation agencies in order to get at opportunities associated with infrastructure work being planned.
Second, although tidal restoration projects have been the backbone of much of wetlands restoration, these types of
projects are getting fewer, harder, and more expensive.  Furthermore, there is strong need to work to expand the scope
of  wetlands restoration to holistic and integrated projects, such as cross-habitats and addressing multiple impacts.
Additionally, adaptive management should be more regularly practiced; as a concept and principle it is widely discussed,
but in reality it is underused.  This type of iterative management involves acquiring solid monitoring data and project
implementation information and taking a hard look at the project efforts to date to see if  additional changes are needed.
Finally, the time has come to engage in more thought and dialogue regarding the concept of  restoration banking (as
opposed to mitigation banking) Restoration banking involves the pooling of resources, such as those generated by
wetland enforcement, natural resources damages and other funds, to draw on and use to support the state, Federal and
private funds on a project by project basis.
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Invasive Species

Dr. Judith Pederson
 MIT Sea Grant

E38-300, 292 Main Street
Cambridge, MA  02139

(617) 253-7041
jpederso@mit.edu

Bioinvaders are taken from any region and brought to another.  Dr. Pederson pointed out that evidence has
shown that this is an economic issue as well as an ecological one.  One example cited was the invasion of
green crabs which originated in Europe, and have cost $44 million per year in shellfish and plant loss.  MIT
Sea Grant performed rapid assessment surveys in 2000 and 2003 to get a sense of  the distribution of  species
throughout the Massachusetts coast.  Generally ten percent of  the populations in their surveys were intro-
duced or "cryptogenic" species.

MIT Sea Grant compared areas within Massachusetts using similar rapid assessment surveys.  In different
areas results showed what appeared to be various underlying causes for the invasive species within the
population on a specific site.  Results also suggested that healthy communities have less biomass of
invasives than disrupted areas.  Ballast water is a growing issue for invasive species and, to be successful,
coordination must take place between Canada and the United States, specifically for the Gulf of Maine and
Massachusetts Bay to deal with this issue.  Dr. Pederson also suggested that the legislature needs to be made
aware of the problem and that early detection and monitoring is the key to prevention.
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Anadromous Fish Runs

Dr. Michael Armstrong
Massachusetts Division of Marine Fisheries

30 Emerson Ave.
Gloucester, MA 01930

(978) 282-0308
michael.armstrong@state.ma.us

The destruction of  spawning habitat through dam construction, water pollution and diversion, and overfish-
ing depleted most anadromous fish species in the early 1900s.  Anadromous fish come into fresh water to
spawn, so it is critical to their survival that they can make it to fresh water and that juveniles can get out.
Dr. Michael Armstrong noted that humans have done significant damage to fish runs, but restoration efforts
have increased the population levels of  many species.  A recent survey of  Massachusetts coastal streams
documented 175 fish ladders of  various types; the most of  any state in the country.  Fish ladders provide
passage around dams and other obstructions and help restore spawning habitat for anadromous fish (there
are 17 species in Massachusetts).  About half of the ladders documented are in need of repair either because
of deteriorating condition or because they do not provide efficient passage of fish.  Further increases in
population size will require repair of  old and inefficient ladders and construction of  new ladders where
warranted.  Many species of  anadromous fish continue to have stressed populations.  Alewife and blueback
populations around the Massachusetts coast fluctuate widely within individual runs with many showing
recent declines but others holding steady.  American shad have shown a dramatic increase in abundance in
the Merrimack River in recent years owing to an improvement in water quality and fish passage.  However,
only about ten percent of  the fish pass through each of  the ladders on the Merrimack River.  Dr. Armstrong
pointed out that much money has been spent on the survival of  some of  the anadromous species, especially
salmon.  Yet, throughout the state millions are put into the river each year but only about 150 make it back
to spawn.  The American eel populations appear to be in decline in Massachusetts.  Variability of  fish popu-
lation numbers is tremendous among spawning runs and years.  It is difficult to know how many fish are
leaving, dying at sea, or not making it back for other reasons.

The Massachusetts Division of Marine Fisheries (DMF) has the authority to require anyone with a dam on
his or her property to provide a pathway for fish, however this does not often happen on smaller waterways.
In the past 30 years the DMF has worked on over 100 projects and continues to look for more.
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Embayment Water Quality

Andrew Gottlieb
Massachusetts Department of Environmental Protection

One Winter Street
Boston, MA 02108

617-292-5500
agottlieb@state.ma.us

Mr. Andrew Gottlieb presented the Massachusetts' Estuaries Project as a collaborative effort between the
MA Department of Environmental Protection (DEP) and the University of Massachusetts (UMASS)/
Dartmouth School of  Marine Science and Technology (SMAST) for the restoration of  coastal embayments
along the southeast Massachusetts coast.  The project involves developing critical nitrogen loads for 89
embayments and estuaries (from Duxbury south around Cape Cod, to Buzzards Bay and the Islands).  Mr.
Gottlieb stated that traditionally DEP presents communities with oversight on environmental problems and
provides the direction for solving these perceived problems.  The approach of  the Estuaries Project is
different, generally enrolling communities that have asked for the DEP's help.  The communities identified
issues with their water quality and want to know how to address it.  The DEP created a plan that focused on
the development of defining protective thresholds for each system and outlining meaningful alternatives in a
manner that favors a more comprehensive approach to water resource planning.  In these cases, municipali-
ties are engaged in the processes at the beginning and most are willing to give of  their resources.

Thus far, specific projects within the Estuaries Project have been initiated through a process that prioritizes,
not by which estuaries have the worst water quality but by which estuaries that have the most water quality
data, major projects such as wastewater facilities planning, the level of municipal and community engage-
ment, and matching support.  A ranking of  the first 20 estuaries is provided in the accompanying slides.
Much time was lost trying to figure out what watersheds were good for this effort.

Some possible wastewater solutions offered by Mr. Gottlieb involved consideration of  water resource plan-
ning.  Firstly, siting of  wastewater facilities, alternatives to traditional discharge, and using many small
facilities rather than one large one with infiltration beds should considered.  Finally, Mr. Gottlieb presented a
case study on West Falmouth Harbor where 75% of  the nitrogen load to the harbor originated from local
subterranean wastewater discharge.
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Contaminants in Boston Harbor

Christian Krahforst
Massachusetts Bays Program

251 Causeway Street, Suite 800
(617) 626-1216

christian.krahforst@state.ma.us

Boston Harbor has been touted as one of the filthiest urban harbors in the nation. The sources of contaminants were
largely attributed to the legacy of growing urbanization, which by 1990 contributed nearly 300 million gallons of
effluent and 450 thousand gallons of  sludge to the narrow confines of  Boston Harbor. Sludge loading to the harbor has
been altogether removed and since 2000 and the effluent discharge has been moved out into western Massachusetts Bay.
Mr. Krahforst
said it is important to keep in mind that the contemporary source loads are significantly changing and, in many cases,
being reduced - even though the amount of freshwater entering the Harbor remains relatively unchanged. Important to
contaminant fate and transport in Boston Harbor is the
consideration of harbor flushing and the amount of harbor water returned with each incoming tide. As tides exchange
harbor water with Massachusetts Bay, some of  the "old" harbor water is returned and the harbor is not fully refreshed
with new clean Bay water.

The extent to which Boston Harbor is or was polluted is open for debate. Monitoring scientists distinguish between
contamination and pollution by the degree to which the health of biota is adversely affected. Contamination is the
presence of noxious material at readily detectable amounts, either in sediments, the air, the water, or accumulated in the
biota. Clear signs of the biological degradation have been shown. Recent assessments of the benthic community have
shown markedly improved communities. Has the Harbor moved from polluted to "merely contaminated" status? This
question remains unanswered. Recent (and past) data in all the compartments of the ecosystem (i.e., sediments, water,
organisms) is lacking for meaningful assessment on the condition of  the Harbor. What important contaminant sources
remain or are emerging? New, more recent data from Boston Harbor is becoming available. However, this data must
be interpreted in light of  changing source loads and re-equilibrium with contaminated Harbor sediments. By logical
progression, the state of the Harbor is therefore rapidly changing as well.

Silver levels in both the water column and sediments may be relatable to understanding the state of the Harbor since its
source is essentially from municipal wastewater discharges. What is the Harbor's influence on Massachusetts Bay? There
is a need to understand how contaminants move from the watershed to Boston inner harbor and out into the Bay.
Before the wastewater effluent was removed from the Harbor, selected contaminant levels in water, sediment, and biota
were elevated. Following recent management initiatives, changes in the benthic communities have been shown, trace
metal levels in Harbor water may have decreased (though not dramatically), and contaminant loading may be undergo-
ing readjustment between the water column and underlying sediment. Recent assessments, such as the National Coastal
Conditions report and from regional blue mussel data, indicate that Boston Harbor still remains one of the most
polluted estuaries in New England.

Mr. Krahforst stated that he feels the difference between pollution and contamination is very relevant. Toxicity testing is
important to viewing transport throughout the harbor. Today, Boston Harbor receives a good amount of  fresh water
and relatively no effluent discharges and it is believed that contaminant loading from fresh water sources are becoming
more important than previous assessments. He suggested that the research community needs to be pulled in closer to
management and that better assessment tools need to be devised to address the issues.
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Christian Krahforst, Massachusetts Bays Program (moderator)
Dr. Robert Buchsbaum, Massachusetts Audubon Society

Dr. Judith Pederson, MIT Sea Grant
Ms. Susan Snow-Cotter, Massachusetts Office of  Coastal Zone Management

Dr. Gordon Wallace, UMASS-Boston

M a n a g e m e n t  P a n e l  I I

Following the presentations, the second panel discussion of  the workshop was held.  The focus of  the panel
discussion was The Next Decade: Emerging Issues for the Massachusetts Bays.  Mr. Christian Krahforst,
Massachusetts Bays Program served as the moderator.  Panel members included Dr. Gordon Wallace,
UMASS-Boston, Ms. Susan Snow-Cotter, Massachusetts Office of  Coastal Zone Management, Dr. Judith
Pederson, MIT Sea Grant and Dr. Robert Buchsbaum, Massachusetts Audubon Society.  The format of  the
panel involved brief  responses to the question by the members and then group discussions.

The panel group reached a consensus on priorities of emerging issues within the Massachusetts Bays to focus
the discussion.  The priorities are:

• Shellfish issues
• Protect and restore coastal habitat
• Manage wastewater
• Manage stormwater
• Land use planning issues
• Invasive species
• Marine monitoring

Dr. Gordon Wallace.
Dr. Wallace identified source identification as a major concern.  Good quality data can assist managers
towards gauging acceptable contaminant loading levels.  In order to do so toxicity testing needs to be im-
proved and then integrated into monitoring programs. Sediment geochronology and contaminant profiles can
be used to relate long-term change with changes in land use and population growth.  Dr. Wallace stated that
there is often an inability to think in the long-term (>50 yrs, about population growth, climate change, and
other major causes of ecosystem change) when assessing and anticipating anthropogenic perturbations of
coastal ecosystems.  Monitoring needs to have a close relationship with research.  The state needs to con-
sider modeling as a tool to examine the potential impacts of anthropogenic activities on coastal watersheds
and nearshore waters as a whole.  Models can be used to develop scenarios and explore sensitivities of the
system to perturbations, natural and man-made.  The state of the coastline can be examined by efforts such
as the EPA's National Coastal Assessment (NCA) Program.  These programs may be able to commit to long-
term monitoring and could establish trends but also need to demonstrate flexibility in their design and
implementation.  Data sharing has also been an emerging issue.  To fully utilize data, there must be an
infrastructure developed so that data can be easily shared between managers and scientists.  Intimate in-
volvement from non-governmental organizations (NGOs), researchers, and academics in all phases of
ecosystem management is important.  All groups need federal support, but such support has been substan-
tially reduced in recent years and may reduce or even reverse progress in these efforts.

The Next Decade: Emerging Issues for the Massachusetts Bays
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Ms. Susan Snow-Cotter.
Ms. Snow-Cotter stated that she felt subtidal habitat management is an emerging issue. The scientific and
political support has grown regarding this little seen habitat.  Habitat below the waterline traditionally has
not received much attention but it is significantly affected by coastal development, fossil fuel exploration,
and pipelines.  Ms. Snow-Cotter also suggested that developers need to take sub-tidal habitats into consider-
ation when they build on the coast and should look at projects from a regional approach with restoration,
research, and data management in mind.

Dr. Judith Pederson.
Dr. Pederson emphasized that Marine Protected Areas (MPAs) are an emerging issue of  concern.  Currently
there does not appear to be standard criteria for setting them up or for how to deal with issues affecting
them.  Dr. Pederson also discussed invasive species and the need for cause/effect monitoring with a strong
science focus.  Included in this is the identification of  global warming's effects on biota and educating the
public on invasive species issues.  Information that has been obtained should be presented in a way that will
change minds to look at local extinction and other factors affecting the environment.  Another issue that was
identified is the great need for public education but the focus has often been on preparing another fact sheet
which are not always the best solution for educating the public.  Newspapers, media, signs, and word of
mouth is where the focus needs to be taken, rather than the standard fact sheet.  Dr. Pederson ended her
statement with an emphasis on a regional management approach.  Massachusetts Bay is part of a much larger
region but local issues can be addressed while taking a larger view.

Dr. Robert Buchsbaum.
Dr. Buchsbaum opened his discussion with the notion that we should not necessarily focus on emerging
issues but work on old issues because many have not been solved yet.  Following this statement, Dr.
Buchsbaum noted a number of issues of concern, beginning with the idea of ecosystem management that
links terrestrial researchers/managers with marine researchers/managers.  He reiterated the need to address
MPAs and touched on a number of  other issues that were previously mentioned during the workshop includ-
ing: habitat diversity, fishing gear impacts, land-use patterns and their links to ecosystem processes, smart
growth, buffers around wetlands, wind farms, aquaculture, monitoring and restoration.  All of  these issues
would benefit from having guiding principles.  Thinking bay-wide is important, beyond town and state
borders, which although challenging, is of  ongoing importance.  Dr. Buchsbaum closed with the suggestion
that public education and outreach is extremely important.  The general public should understand the science
and know what is being done.

M a n a g e m e n t  P a n e l  I I
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Management Panel II - Discussion.
Following the responses to the prioritization exercise, the Management Panel addressed questions and
comments from the moderator and audience.

What incentives can you suggest to get people/industry to do the right thing?
The discussion was opened with examples of monetary incentive programs that have proven successful -
such as the EnergyStar program which offers rebates for buying energy efficient products and a fish tag
return program in the Bahamas where fishermen get money for returning the tags.  It was further suggested
that a key to preserving habitat is allowing access to it.  If  it is not readily available people are less likely to
make an effort to protect the marine environment.  The Panel also recommended fee or fine programs as an
incentive option.  In the case of ballast water, boats are supposed to be assessed for compliance and be able
to supply a form to prove it.  If  you cannot supply the form you can be fined.  This has proven to be a
successful program.

Incentives for developers were advised in order to get them to use green-landscaping/green-neighborhood techniques and
smart growth ideas.  In return they could find it easier to get permits or be allowed to build more.  Cultural
changes also need to be made.  The panel recommended making university students aware that meshing
academic, research, and management into their academic training can result in many unique and interesting
opportunities as these fields are connected in practice.  Another option would be that teachers could spend a
year in a training program with graduate students to learn how to inspire children to be interested in science.

M a n a g e m e n t  P a n e l  I I
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C o n c l u s i o n s

The workshop closed with a final discussion of  the management panel on action items for the next meeting.
The group made a number of  suggestions including:

• Create an advisory committee or working group that can focus on biodiversity and eco-management.
• Create and distribute outreach materials that let the public and other organizations know what has

been accomplished and to know how the efforts of the Massachusetts Bays Program work fits in to
the broader picture.

• Revive the Marine Science Advisory Board
• Bring academics into manager and policy-making decisions to find out what state of the art ap-

proaches or priorities should be.  Most academics would not refuse a request to be involved in the
process.

Finally, the group discussed a schedule and focus for future Massachusetts Bays Symposiums.  All panel
members agreed that it is now important to shift the focus from the bay-wide onto the local level.  Topics to
explore were best management practices, Smartgrowth, program evaluations, public involvement/outreach
and education.

Conclusions and Next Steps
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Symposium Attendee List
May 6 and 7, 2004

Name Affiliation
Armstrong, Michael Massachusetts Division of Marine Fisheries
Baker, Jay Massachusetts Office of Coastal Zone Management
Barker, Claire Massachusetts Department of Environmental Protection
Barry, Kara Milton Conservation Commission
Bistany, Andrea Massachusetts Office of Coastal Zone Management
Boelke, Chris National Marine Fisheries Service
Borrelli, Peter Center for Coastal Studies
Buchsbaum, Robert Massachusetts Audubon
Burtner, Jason Massachusetts Office of Coastal Zone Management
Callaghan, Todd Massachusetts Office of Coastal Zone Management
Caniaris, Cathy Massachusetts Department of Environmental Protection
Carlisle, Bruce Massachusetts Office of Coastal Zone Management
Clarke, Jack Massachusetts Audubon
Correia, Steven Massachusetts Division of Marine Fisheries
Costa, Joe Buzzards Bay Project
Darling, John Boston University
Dominuez, Jessica Earth Tech Inc.
Donovan, Anne Massachusetts Office of Coastal Zone Management
Ducsik, Dennis Massachusetts Office of Coastal Zone Management
Duff, Elizabeth Massachusetts Audubon
Franenthaler, Victor Earth Tech Inc.
Frawley, Austine US Environmental Protection Agency Region 2
Garpow, Wendy Massachusetts Bays Program
Gatewood, Rob Town of  Barnstable Conservation
Gersh, Stephen Eight Towns and the Bay
Glaub, Gretchen Americorps Cape Cod
Goldman, Maynard Massachusetts Environmental Trust
Gottlieb, Andrew Massachusetts Department of Environmental Protection
Gough, Rob Salem Sound Coastwatch
Griffin, Mary Massachusetts Office of Coastal Zone Management
Hanlon, Peter Massachusetts Bays Program
Herzfelder, Ellen Roy Massachusetts Executive Office of Environmental Affairs
Hill, Mike US Environmental Protection Agency Region 1
Hunt, Amy Massachusetts Environmental Trust
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Name Affiliation
Hunt, Carlton Battelle
Jewell, Paula Massachusetts Bays Estuary Association
Jiang, Mingshun University of Massachusetts, Boston
Johnson, Michael National Marine Fisheries Service
Joor, Sarah Massachusetts Office of Coastal Zone Management
Kalman, Marcia US Environmental Protection Agency Region 1
Keane, Julie Massachusetts Office of Coastal Zone Management
Keay, Kenneth Massachusetts Water Resource Authority
Killerlain, Kate Massachusetts Office of Coastal Zone Management
Krahforst, Christian Massachusetts Bays Program
Lacey, Robin Massachusetts Office of Coastal Zone Management
Laursan, Nancy US Environmental Protection Agency Headquarters
Lenci, Alicia New England Aquarium Dive Club
Levin, Reva Town of  Milton
Li, Vivien The Boston Harbor Association
Liebman, Mathew US Environmental Protection Agency Region 1
Lipman, John Cape Cod Commission
Loeb, George US Environmental Protection Agency
Lund, Katie Massachusetts Office of Coastal Zone Management
Macintosh, Alan Merrimack Valley Planning Commission
Magnuson, Britta Massachusetts Audubon
Manley, Melissa Battelle
Mayo, Stormy Center for Coastal Studies
Mickelson, Michael Massachusetts Water Resources Authority
Peach, Robin Massachusetts Environmental Trust
Pederson, Judith MIT Sea Grant
Pillsbury, Martin Metropolitan Area Planning Council
Portman, Michelle University of Massachusetts, Boston
Purinton, Tim Massachusetts Audubon
Redlich, Susan Corporate Wetlands Restoration Partnership
Reitzel, Adam Boston University
Rex, Andrea Massachusetts Water Resources Authority
Ricci, Heidi Massachusetts Audubon
Riner, Ed US Environmental Protection Agency
Rogers, Jeff Geosyntec
Sampson, Daniel Massachusetts Office of Coastal Zone Management
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Name Affiliation
Schenk, Max Massachusetts Bays Estuary Association
Schwartz, Jack Massachusetts Division of Marine Fisheries
Scott, Marcy National Marine Fisheries Service
Short, Lynda Battelle
Shumway, Linda BSC Group
Skinner, Tom Massachusetts Office of Coastal Zone Management
Smith, Jan Massachusetts Bays Program
Snow-Cotter, Susan Massachusetts Office of Coastal Zone Management
Soreson, Liz DCR/ACEC Program
Stewart, Ellie Massachusetts Environmental Trust
Stickney, Christine Planning Director, Town of  Duxbury
Stone, Thomas Woods Hole Research Center
Tarr, Ted Eight Towns & the Bay
Tarricone, Kristan Town of  Danvers Planning Department
Taylor, David Massachusetts Water Resources Authority
Tucker Steve Massachusetts Bays Program
Tyrrelle, Megan Massachusetts Office of Coastal Zone Management
Wallace, Gordon University of Massachusetts, Boston
Warren, Barbara Salem Sound Coastwatch
Watanabe, Allison US Environmental Protection Agency, Region 1
Whitten, Jerrard Merrimack Valley Planning Commission
Wiggin, Jack Urban Harbors Institute
Williams, Tony The Coalition for Buzzards Bay
Williams, Vesper Massachusetts Office of Coastal Zone Management
Wohlers, Elza Bentley College
Wynn, Brion City of Quincy
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A p p e n d i x  B
Symposium Agenda
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Thursday, May 6

8:00-9:00......Coffee and Sign-In

9:00-9:45
Welcome, Introduction, and Setting the Stage

-  Welcome
   Jan Smith, Massachusetts Bays Program Executive Director

- Opening Message:
   Robert W. Varney, U.S. EPA New England Regional Administrator

   Ellen Roy Herzfelder, Massachusetts EOEA Secretary

- Introduction to the State of the Bays 2004 report

9:45-11:00
Offshore I
- Physical Oceanography of Massachusetts Bay
   (Christian Krahforst, Massachusetts Bays Program)

- Modelling the Massachusetts Bay system: An Overview
    (Dr. Mingshun Jiang, ECOS, University of Massachusetts Boston)

- Twelve Years of Water Quality Monitoring in Massachusetts and Cape Cod Bays
   (Scott Libby and Carlton Hunt, Battelle; Dr. Michael Mickelson, MWRA)

11:00-11:15......Break

11:15-12:30
Offshore II
- Offshore Benthic Habitat
  (Kenneth Keay, Massachusetts Water Resources Authority)

- Endangered Right Whales
  (Dr. Stormy Mayo, Center for Coastal Studies)

- Massachusetts Marine Fisheries’ Inshore Bottom Trawl Survey
  (Steven Correia, Massachusetts Division of Marine Fisheries)

12:30-1:30......Lunch
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Thursday, May 6 cont’d

1:30-3:30
Land Use
- Regional Overview: What is the Massachusetts Bays Region?
   (Peter Hanlon, Massachusetts Bays Program)

- Losing Ground: At What Cost?
  (Jack Clarke, Massachusetts Audubon Society)

- Integrating Land Use and Water Quality Data to Assess Status and Trends in Nonpoint Source Pollution in   the Parker
Watershed
  (Jay Baker, Massachusetts Office of Coastal Zone Management)

- Beyond Buildout: One Community’s Call to Action
  (Alan Macintosh and Jerrard Whitten, Merrimack Valley Planning Commission)

3:30-3:45......Break

3:45-4:45
Management Panel I

Can we link the discussion of managing offshore waters and land-use? Have we tried to make that link, and how
successful have we been?
Moderated by Dr. Carlton Hunt, Battelle

Participants:
- Dr. Joe Costa, The Buzzards Bays Project
- Vivien Li, The Boston Harbor Association
- Jack Wiggin, Urban Harbors Institute
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Friday, May 7

8:00-9:00......Coffee and Sign-In

9:00-9:45
Welcome, Introduction and Setting the Stage
- Welcome and Review of Previous Day by Jan Smith, Massachusetts Bays Program Executive Director

- The Ocean Management Task Force
  (Susan Snow-Cotter, Massachusetts Office of Coastal Zone Management)

9:45-11:00
Estuary I
- Boston Harbor: What a Change a Decade Makes
  (Dr. Andrea Rex and Dr. David Taylor, MWRA)

- Coastal Wetland Assessment and Restoration in Massachusetts
  (Bruce Carlisle, Massachusetts Office of Coastal Zone Management)

- Invasive Species
  (Dr. Judith Pederson, MIT Sea Grant)

11:00-12:15
Estuary II
- Anadromous Fish Runs
  (Michael Armstrong, Massachusetts Division of Marine Fisheries)

- Embayment Water Quality
  (Andrew Gottlieb, Massachusetts Department of Environmental Protection)

- Contaminants in Boston Harbor
  (Christian Krahforst, Massachusetts Bays Program)

12:15-1:15......Lunch

1:15-3:15
.Management Panel II
The Next Decade: Emerging Issues for the Massachusetts Bays
Moderated by Christian Krahforst, Massachusetts Bays Program

Participants:
- Dr. Robert Buchsbaum, Massachusetts Audubon Society
- Dr. Judith Pederson, MIT Sea Grant
- Susan Snow-Cotter, Massachusetts Office of Coastal Zone Management
- Dr. Gordon Wallace, University of Massachusetts - Boston

3:15-3:30......Conclusions and Next Steps
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Massachusetts Bays Program
251 Causeway Street, Suite 800

Boston, MA  02114

(617) 626-1230

www.massbays.org




