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ABSTRACT

Reduction of coastél nohpoint source_(NPS)‘pollution
requires an innovative approach. Efforts must
éomprehensively atdreas the cumulative effects af‘
individual behaviors. Therefore, program objectives must

Japply. tb the ebtite contiibUting watershed, but emphasize
local implementation. Local governménts must be empowered
Lo dngtakl regulatofy and other mechanisms to reduce NPS
pollution. Local-citizen.organizétions,.suCh as watershed
assoclations, must efféctiVely educaté watershed citizens
about their role in NPS pollution. Watezished citizens muast
change their behaviots which cbntribute‘to the‘problemL

However, develbpihg a -vibrant constituency around NPS
pollution itself remains a serious challengé £& mitigation
effortd. RAs.a geographically defined, holistic approach
stressing the role of local governﬁent and watershed
citizens, the watershed protéctidn approach holds gréat
bromise as a tool to address NPS pollufion.

This paper examinés mitigation efforté as part of the
Buzzards Bay Nationél Estuary'Proéram with special

‘attention on the increasing role of local government and
citizen activism.. In concludes with_recomméndétiqns for
improved nohpoint s&que pollution outreach and education

efforts,

Xiv
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CHAPTER ONE

NONPOINT SOURCE POLLUTION

IDENTIFICATION OF THE PROBLEM

The 1972 Federél‘Water Pollutiéh.Control Act (Clean
Water Act - CWA) hés contributed to improved water quality
by effectively mitigating point soufqes of water pollution.
'However, nonpoint sourcé'poliution (NPS)* was not addressed
until the 1987 CWA amendments; This diffuse pollution is
now considered the principal cause of Qater quality
impairment in many rivers, .streams and coastal areas,
includidg the Buzzards Bay area of Cape Cod (see Figure
1) (USEPA 1994a).

Nonpoint source polldtion corigingtes -Tronl numerous
sources such as plowed fields, city streets, and suburban
backyards (see Appendix 1). " When rainwater and snowmelﬁ*
run over land, cOntaminaﬁts including soil partiCles,‘
nutrients, and_pesticides are Qashed into groundwater,
rivers, lakes,: wetlands and coastaliwaters (National

Geographic Society and Conservation Foundation 1995, 7).

! There are many excellent sources of detailed
information about nonpoint source pollution. Therefore,
this paper does not include a detailed discussion of this
subject. 'Several sources used in development of this paper
are included in the Works Cited.

1



ARy
BUZZARDS
BAY

Town boundaries provided by MassGIS and digitized
from 1:25000 scale  USGS quadrangle maps. Basin
boundary compiled by USGS-WRD and digitizéd by
MassGIS. Cape Cod side basin boundary based on
interpretation of water table elevation contours
published in Hydrologic Atlas No. HA-692.

‘ BUZZARDS BAY

, NARRAGANSETT BAY

LONG ISLAND SOUND

E———

Figure 1. (Buzzards Bay Eruiech-L9REh, 14)-



'The manner.in.whicﬁ NFS enters grauns and.surface
waters. is diffusé since it originates from various human.
activities-over a wide geographic area (Griffin'l99l).
Water quality impairments'are attributed to agricultural
sourcesiin 72%' 0f assessed rivers, 56% 6f assessed - lakes
and 43% of aésessed coastal waters; urbanrrﬁnoff'and storm
sewer are implicated in 11% of rivers, 24% of lakes and 43%
of‘estuafiesz'(Perciasepe 1995, 48). The dominant
céntributors_in estuarine waters such as Buzzards Bay are
urban runoff (including some construction activitiesAand
onsite disposal systems) and agriculture (see Table 1).
Secoﬁdary contributors include gilvirulévee, mearinas, and
' hydromodification (US Department of Commercé and US
Environmenfél Protectioq Agency.l§93, l).

Water quality data from the Buzzards Bay estuary
supports this findihg: ‘A Section 208 planning study found
organic, inorganic and biolbgical.contaminants in Buzzards
Bay.' These contaminants came pfimarily from urban
stormwater runoff. Runoff‘froﬁ roads contributes 33,000
pounds[yeéf‘of petroleum hydrocarboﬁs to Buzzards Bay‘
(Northern Virginia Soil and Water Conservation‘District

1994, 42).. Total annual loading of anthropogenickhitrogen.

’Estuaries are defined as distinctive areas found
wherever significant supplies of fresh water meet the sea.
Estuaries are marked by high productivity due to the influx
of suspended and dissolved nutrients carried by freshwater
(Harvey, Mann, Podolsky and Conkling 1968, 1227 ,

3



from tﬁe 432 square mile Buizards Bay watershed is 2246
metric tons (4,952;430 poﬁnds)(Buzzards Bay Project 1991b,
~ ¥ I

The economic, ecological and aesthetic vqlges of the
'béy are most negatively impactedvby béthogen contamination/
toxic cohﬁamination and nitrogen inputs (éuzzards Bay

Projeet HWGeih, 2e) L

Source . .Pollutants of Concern

Erosion Sediment and attached soil nutrients, organic-matter, and other adsorted
pollutants

Atmospheric-dgposition Hydrocarbons emitted from automobiles, dust, aromatic hydrocarbons, metais, and
other chemicals released from industrial and commercial activities

Construction materials ‘Metals from flashing and shingles, gutters and downspouts, galvanized pipes and
metal plating, paint, and.weced

Manufactured products Heavy metals, halogenated aliphatics, phthalate esters, PAHs, other volatiles, and

: pesticides and phenols trom automobile use, pesticide use, industrial use, and

other uses ‘ ;

Plants and animals Plant debris and animal excrement

Non-storm water Inadvertent or deliberate discharges of sanitary sewage and industrial wastewater

connections to storm drainage systems

Onsite disposal systems ' Nutrients and pathogens from failing or improperly sited systems-

Table 1. Sources of Ufban Runoff Pollutants (USEPA 1993,
4-8) . :



REGULATION OF NONPOINT: SOURCE POLLUTION

Growth management is an essential coﬁponent of dealing
with NPS'éollution (Alliance for the Chesapeake Bay 1991,

S b Tﬁe authority to‘imblement tools of growth management,
such as zoning, overlay districts, and setback lines, fests
with loéal government entities. Agencies including
Planning Boards, Boards of Health and Conservation
Commissions, rather thén state of‘federal agenéies, make
most of the decisions affecting growth and builqjout 1L}
specific cémmunities. .

It is suggested that due to this local authority,
nonpoint source pollution is better controlled by local
strategies rather‘than By a “top down” federal-regulatory
programs. Two basic principles involving land use~ 
practices are particularly appropriate NPS strategiss:
reduding‘the volume of runoff by increasing the land’s
ability to retain water® and minimiéing tﬁé kinds and
amount of pollutants in runoff' (Griffin 1991).

' Strategies based on watershed’ approaches offer better

‘opportunities -to tailor pollution controls to specific

3'Common”techni-ques include maximizing vegetative
cover and using natural channels instead of pavement to
transport storm water runoff.

‘ Examples include citizen waste oil recycling
programs and prudent application of pesticides,
fertilizers, and road salts. ‘

SAlthough a definition for the term watershed (see
Appendix 2) has not been universally accepted (Goldfarb

5



problems and-réduce.the inefficiencies of more broad-based
regulations (Perciasepe 1995, 50). Such strategies,
available through the provisions of the Coastal Zone
Management Act (CZMA) and fhe CWA;'piace the onus of
protective control on local governmeﬁts. Methods.fo
,control.NPS available to municipalities inqlﬁde open space
'  retention, goncentfating,future growth and demanding best
.management practices (BMPS)6 (Alliance fof_the«cﬁesapeake

~ Bay 1991, 5).

Coastal Zone Management Act -

] Section 6217
In the 1990 reauthorization of the Coastal Zone

Management Act (Coastal Zone Act Reauthorization Amendment s

1994), there are common features among .all definitions. A
watershed is typically defined as a geographic area in
which water, sediments, and dissolved materials drain to a
common outlet such as a stream, lake, aquifer, estuary or
the ogeam (USEPA 1991, 1). Waterabeds are defined as
natural boundaries shaped by geologic forces which are
defined by topography. Watershed boundarieés define the
basin or catchment area that “sheds” rainwater or snowmelt
from the~land arga inté creeks or sStresms gnd evembually
into rivers to the sea, and are also known as drainage

" basins. Within a watershed, complex processes convey,
store, distribute, filter and utilize water and sustain
aguatip and terrestrial Iife (Naggel,  Harvey, Fodbldiky and
Meyer 1995, 145). E : ‘ '

® Best management practices are defined as the method
or combination of methods that are determined to be the
most effective and practicable (including technological,
economic, and institutional considerations) means of
controlling point and nonpeirit pollutants at levels :
compatible environmental quality goals (USEPA 1993, 2-107) .



of 1990 (CZARA), 16 USC l455b) Congress determined that
coastal watefs warranted special prbtection from nonpoint
source.pollution. Section 6217, the.Coastal anpoint
Pollution Control;Program (CNPCP) , wés created to try to
pfovide that protection. The provisions involve the 29
étates and territories.with approved coastal zone
management (CZM)  programs, inéluding Massachusetts.

The goal of the CNPCP is to restore and proteét
coastal waters by enhahcing state and local efforts to
manage those land use activities which negatively'impact
coastal waters and habitats. The National Oceanic and
Atmospheric Administration (NOAA) and the Envirohmental'
Protection Agency (EPA) joined fofces to provide gﬁidance
to the states regarding program development and management
‘measures and to approve state pfograms (Gordon, Jansen and
éeier 1984, 127). Qncae approved; thé CHPOP will be
implemented through changes‘to étate NPS programs under
Section 319 of the CWA and Section 306 of tﬁe CZMA (US
Department of Commerce and USEPA 1993, v). The state CIM
_'agency under Section 306 (MA CZM) aﬁd the.NPS management
- agency under Section 319 (MA Department- of Environmental
Protection) have.a “dual and CO—equai" role and
responsibility for development and implementation of the
CNPCP (USDC and USEPA 1993, 1). Table 2 demonstrates what

.must be included in 'state coastal nonpoint'source programs.



STATE.COASTAL NONPOINT SOURCE CONTROL PROGRAM

e Coordinate with existing state programs under CWA
and CZARA to ensure an integrated approach;

e Include a sufficient geographic scope to ensure
implementation of protective management measures.
I1f necessary, modify boundaries based on coastal
watersheds to improve  management;

e Predvide for procedures for implemsntqtion ef
management measures. These measures must address
agricultural, urban,; and 'silviculturali runoff;
hydromodification, including shoreline erosion;
dams; marinas; wetlands; riparian areas; and,
vegetated filter strips;

e Provide for the implementation of additional
management measures. This process begins by
_identifying waters not meeting current quality

standards, land uses impairing water quality, and

critie€al cpdstal atess. Then, additional
management measures, including pollutant trading
techniques, are selected and implemented as
needed; :

e Provide technlcal a331stance to municipalities and
the public;

e Provide opportunities for public participation
‘throughout program development and implementation,
including public education and volunteer water
quality monltorlng,

e (Coordinate administration among relevant state,
regional and local agencies; and,

e Contain éenforceable policies and mechanisms for
implementation, such as regulatory (permitting,
zoning, overlay districts) and non- regulatory
(economic incentives, pollution trading,
performance bonds, education) approaches.

Tehle 2. (USDC and USEEA 1393 .



' Clean Water Act

The primary goal of- the ﬁational water quality program
igto” ensura the physical, chemicsal and biological
integfity of tﬁe nation’s watérs.' The past thnty yeérs
have focused on 1) controlling the effects of municipal and
industrial point sogrée‘pollution through the'NatiQnal
Pollutant Discharge Eliminétion System (NPDES); and: 2)
construction and impro&ements éf wastewater treatnment
plants (USEPA 1995a, 1-8). 'As. water quality regulations
achieved succeés in contrélliﬁg point sources of pollution,
stormwater and other nonpoint sources have taken on greater
relative impoftance. l

The 1987 amendments to the Clean Water Act offer two
‘importént policy innovations regarding ‘nonpoint source
pollupion: thé creationvof the National Estuary Program and
'nonpoint source pollution reductiOn programs (McCreary et
al. 1992). "There are five‘other‘featu;es of the Clean
Water Act (CWA) that are relevant to watershed planning and
NPS:Il) water Quality standards, 2) state revélving funds,
3) total maximum dailylloads (TMDLs), 4) the CleanuLakes
program; and 5) groundwater prdtection. Table 3 briefly
addressés these five programs. Subsequent sections éddress
the state NPS reduction program (Sectién 319) -and the NEP

(Section 320) in more detail.



WATERSHED PLANNING AND NPS IN THE .CLEAN WATER ACT

e Water quality standards (WQS). Meeting water .
quality standards is the impetus behind state
water quality programs. Besides setting specific
criteria, these programs.also identify beneficial
designated uses of a waterbody (e.g., fishing) and
develop antldegradatlon policies. Watershed plans
strive for these standards.

e State Revolving Funds (SRF). Part of the 1987 CWA
amendment: included an effort to shift financial .
responsibility for municipal treatment: systems to
the states and municipalities. To that end, the
CWA provided a state revolving loan program.

These funds are available for nonpoint source
activities consistent with Section 319 once sewage
treatment construction needs. are met. Certain
watershed projects may be eligible for this
funding.

e Total Maximum Daily Loads (TMDLs). Section 303.(d)
requires TMDLs’ be established where water quality
‘standards have not yet been met. Some watersheds
may be selected for watershed approach. projects
because TMDLs are needed.

e (Clean Lakes Program. Section 314 established a
program identifying publicly owned lakes with
impaired water quality, including NPS pollutlon
These programs have a watershed focus and
encourage interagency coordination.

e Groundwater Protection. The Clean Water Act
encourages NPS programs.to coordinate surface and
groundwater protection strategies u51ng tools such
as the watershed approach.

Table-3. {EHEPpa 190994

g Defined as the sum of the wasteload allocation for
point sources and load allocation for NPS that a waterbody
can assimilate and still meet water quality standards
(HEEPA 19938, L=LL)%

10



Section 319

The first.nationdl 'program to authorize Federal -
funding for nonpoint soﬁ?ce control begaﬁ when\Section 18
was added to the 1987 Clean Water Bet ..~ This sectioh
provided for a‘nétional program'to contitol neompoInt-Saurces
of water pollution. To be eligible for federal\funding,Aan
‘assessment of ﬁonpoint sources and a management program to
contrél. them had to be‘implemeﬁted. The USEPA may'issue
grants to assist in NPS pollution management
implementation. All states and_terfitories‘currently have
approved NPS assessmenfs and sohe level of management
programs (US Department of Commerce and USEPA 1993, .

,Appendix E—l).

Section 320

i recoénition of. the unidqne vulnerability of
estuarine systems to Qater paliukian, Congress estéblished
béis National.Estuary Program® in»l987.by passing Section
320 (Mei 1994, i). The mission of the NEP is to focus on
point and.nonpoiﬁt'soufce pollution in geographically
targeted,‘nationally significant-estuaries, including

Buzzards Bay. 'Design of the NEP recognized that narrow

® CWA Section 320 established the NEP as a national
demonstration program to protect and restore the water
quality.and living resources of 21 estuaries around the

nation.
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“command ana céntrol”'programs woﬁ;d not adequately address
the complexity of the eé£uarieé. The purpose'of‘the' |
.National Estuary Program is té.devélop.ménagément_blans
wti¥izing existing fedetal, Ftate; and‘local scientific
knowledge, regulétidns and ﬁanagement options (USEPA‘1992),
To achieve this goal, the NEP emphasizeé comprehensive

planning and management. Its regionalAprograms are expected

o

1. systematically develop priorities for attention

. among water quality problems;

2.-identify and analyze action alternatives;

3.coordinate'implementétion across political

L yurlsdistlond,  @nd, ‘

4. monitor the éfficacy of ‘actions taken (Leschine

198D, 296). :

The NEP serves as a model of the watershed protection

approach (WPA). The National Estuary ‘Program proteéts

-estuaries and living resources through cooperative.broblem—
solving by a broad geographically defined partnership of
federal, state, loéai and'publié stakeholders (Mlay 1992).
These programs_find their strength in two principles: the
.fécus on écological regions rather ﬁhan poiitical units
;(Véstai, Rieger, ¥ al.- 1885, €7), and the ‘inclusion of &1l

stakeholders throughout the planning process, including

determining priority actions (Mlay 1992).
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To begin the NEP process, the EPA Administrator
éonvenes a Management Conference (MC) (See Appendix 3), an
umbrella orgqnization funded by a five-year grant. The
Managémént~cdnferencé oversees activities through- a
committee sfructure (Figure 2.and_Appendix 3, page 2); Thé

main tasks of the MC are:

e to characterize the estuary;

e to provide:a forum for collaboration among -
disparate interests; and

e to convene these stakeholders to write the
Compréhensive Conservation and Management Plan
(CCMP)°® (Mei 1994).

The CCMP is the cornerstone of the NEP befsuse Jt:

1, defines goals and chjectives Ior each programy

2. recommends corrective actions to meet those
objectives; and, 1

3.provides'detaiied plans for implémehtation, funding

and monitoring strategies.

The CCMP provides the'conteX£ fér decision—ﬁaking
about cumulative impacté, such as.controiling NPS pollution
(Véstal, et al. 1995, 67). The focus of the CCMP of the
" Buzzards Bay Project and other'NEPs reflects this emphasis

(US Department of Commerce and USEPA 1993, App. E-1).

® The Buzzards Bay CCMP consists of three volumes:
Volume I: Management Recommendations and Action Plans,
‘Volume II: Financial Plan and Volume III: Monitoring Plan.
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GENERIC MANAGEMENT CONFERENCE COMMITTEE STRUCTURE

POLICY
COMMITTEE
L e T
MANAGEMENT - TECHNICAL CiTIZEN LOCAL
COMMITTEE. ADVISORY ADVISORY GOVERNANCE
COMMITTEE COMMITTEE 1 ADVISORY
\ COMMITTEE

Figure,2Z. (Mei 189%4; 7}.

Bioregionalism

The NEP is one of the first practical applications of
a_bidregional10 T T approach to manaéement, as'
illustrated below. The area of focus in the CCMP is the
estuary watershed. The comprehensive assessment of the
environmental problems and aevelopment of appropriate
solutions includéd in the CCMP are focuéed on those
communities within the watershed boundary. Water quality

control efforts focus on improving ecosystem' health, not

o Bioregionalism refers to those issues and events
that occur in transboundary settings, such as within river
basins and watersheds (Foster 1984, vii) (see Chapter 2).

ll'E’.cosyste“ms are made up of all the organisms in a
given area interacting with the physical environment so
that flows of energy and cycles of materials are

14



_just.managing for one particular reSour¢e. All levels of
~government and the-private sector throughout tﬁe estuary
.watershed take regulatory\and non-regulatory actions to
seek ecological improvements for both the-éhopt~ and the
long—terﬁ (Mei 1994); As examined in Chapter Two, the_
concepts' of bioregionaiism-and river basin planning are
important both historicaily and'cﬁrrently in water resource

Mmanagement.

established between the living and non-living part of the
system (Lowrance and Joyce 1985, 40).
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CHAPTER TWO

THE HISTORY OF RIVER BASIN PLANNING AND BIOREGIONALISM

WATER CONVEYANCE AS ECOSYSTEM CENTER

Rivers and other water conveyors are the center of
ecosystems contributing to coastal water quality (River
gNetwork,1994,-2).  These watéershed ecosystems are
responsible for the production and trénsport of chemiCéls
and sediments which may lafer be implicated as-pollugents.
To meet certain watershed goals, such as Lontrdlling the
_negative impaéts from these substanées, the basin
ecosystems must be aﬁalyzed and managed as a unit. _Sﬁch
watershed management acknowledges the river as‘the
convergence of interactions among living and ﬁon—living
'parts throughout the terrestrial and aquatic feafures of
‘the ecosystem. The health of river systems and riparian
areas has becomé increasihgly'identified as the co;nerstone.
of watershed protectioﬁ (Lowrance and Joyce 1985).

This realization has led to a focus on conservation of
rivers and watersheds. The 19905 have been called the
“Decade of River Conservation” ih recognition of the
equation between our collectivé ability to protéct’the
inteéfity'of our rivers with our ability tQ pfotect the

overall “environment” (Lavigne 1993)..
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Nationally,‘there ére 2,000 organizations dedicated to
river and watershed protection (River Network 1994, 2).
These orgénizations represent a pyramid of‘nationai, state
~and local interests. Grass-roots citizen activiém forms
the pyramid’s base. State and regional river councils and
citizen advocacy groups create the middle‘level. National
organizatiéns, working toward passage of proteétive federal‘
polisy ahi legislationL occupy the-tgp tier (River Network

71994y .

HISTORICAL APPROACHES TO WATERSHED, PROTECTION
Bioregionalism, watershed approaches and river basin

planning. are not new,'but'have changed férms over time.

The’evolutién of the concepf of rivef basin (watershed)

management and planning is divided into three periods:

1) Basin-wide Water Resource Development.

' Large, federally planned and funded undertakings’
to stimulate basinwide economic development
dominated this period. Such projects combined
flood control, municipal water supply, irrigation,
hydroelectric power,; recreation and water quality
improvement functions.

2) New Deal Era.
Socioeconomic development through publicly owned
hydropower, the establishment of the Tennessee
Valley Authority, and the beginning of federal
interest in water quality'® identify this period.

2 This new interest was marked by'passage af -the
Federal Water Pollution Centrol Acts of 1948 and 1955.
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9] Nemstructural Contrdl Hra. .
This period was marked by the Water Resources
Planning Act which established the interagency
Water Rascirces Gouncil (WRC) to implsmert
comprehensive, coordinated joint plans of river
basin commissions and the advancement of the
environmental movement (Goldfarb 1994).

1900-1933: Basin-wide Water Resource Development

A comp;eheﬁsive multipurpdsé approach to river basiﬁ
planning and associated interagéncy‘coordination havé been
desireé in our nation’s water program since President
Thecdore Roossvelt's itwe réports advocated this approach at
the turn of fhe century®? (Doll.l994, 107).v However,
thrpughout this: pe£tod, most projects were ‘single-purpdsé:
water resource development ‘initiatives, such as‘flood
control levees on .the Miésissippi River.

After the_great Miseilgsippi flpod of 1927 depoistrated
the failure'of'segmentéd projects, the Rivers and Harbors
Bgt of 1927 was passed. This Act authorized the US.Army

Corps of Engineers (ACOE) to create “308 reports.” These

2 The Inland Waterways Commission report of 1908 and

the National Conservation Commissions report of 1909
recommended comprehensive water planning and creation of a
National Waterways Commission to coordinate federal water
resources activities. Two later actions focused on
integrated planning were not implemented (the 1912 report
by the National Waterways Commission recommending federal
agency coordination and the 1917 Newlands Act authorizing
development of multipurpose water planning).. For the first
T, nav1gatlon was discussed in the context of other
uses, and as part of an entire river basin (Foster 1984,

)1 -
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reports reflected an emphasis on whole river systems. As
bioregional planning tools, they addressed hydropower,
na#igation,:flood control, irrigation_and ressurce

development cost-benefits.

©1933-1964: New Deal Era

President‘Franklin,D.‘Roosévelt’s"New Deal ushered in
an era of social and economic changé throughout the
country.“Water activitiesawere‘notréxcepted. Ih 1933, 'the
Tennessee Valley Authority was created to manage‘water
.reéouroes for navrgation, flood control and hydropower and
to provide régional economic-development; mostly through.
dam buildihg. The New England Regionél Planning
Commission, which began to chart the region’s river basins,
was also established during this time. .

In 1938, Congress passed the Flood‘Control At This
law authorized‘construction of flood centrel projects by
the ACOE and US Department of Agriculture (USDA),
nationalizedvflood control and impeded states’ rights in
- New England regarding water resources (Foster 1984, 4).
Subsequent reauthOrizationsAof_the Act expanded the-
purposes for which federal water resource projects could.be
authoriged. Howéver, projects were not created or‘
evaluated in a comprehenSive'river basin planning and

management framework (Doll’l994, 108) .
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The Hoover Commission found in 1949 tnat national
water policies overlapped. These inefficiencies spurred
institutional experimentation in water resource management
(Foster 1984, 5). As a result,'the New England-New York
Interagency Committee (NENYIAC) was created in 1955 by
joining the two regions in a federal interagency' |
arrangement (foster 1984, x). As states moved to
perpetuate their coequal role through\federal—interstate
cempects, agencies such-&s the Delaware River-Baein

Commission were formed.

1965—1990: Nenstructural Contral Era

The federal government attempfed-to implement a truiy
_ bloregional  approach during the 1960s and 1970s. - Project
deéigns began to consider multiple purposes within a
Comprehensive river.basin framework (Doll 1994, 109).
Title II of the Water Resources Development Act of 1965
establishéd regional Rivep Basin Commissions. These
commissioné had authority to coordinate comprehensive
planning among federal, staﬁe, interstate, local and
nongovernmental'entities; However, they_did not own,
operate, reguléte or manage resulting projects."During the
19703, political support and activity G tne River Basin .

Commissions diminished. President Reagan eliminated the
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funding for tﬁe Water Resource Councils in 1981 (Doll 1994,
1Ed) . |
¢ In 1972, amendments to the Federal Water Pollution
Control Act (CWA) established the goal'of restoration .and
maintenance of the,ihtegrity of‘the nation’s waters; .Thése.
vamendmenté created the National Pollutant Discharge
Elimination System (NPDES), a permit system‘limiting'
Wastewater'effluents. Thé amendménts also created Section
303(e) which required basin.plans'fof nonpoint source
pollution and set the stage for.the Cqmprehensive’State
-.Ground Water Protection Programs (CSWGPPs) (USEPA 1995b, 1-
2y . . ' |

The Safe Drinking Water Act (SDWA), passed in 1974,
addressed multiple public health issues now considered
within avcomprehénsivé'watershed proféction framework.
Issues included cbntrolling hazardous waste and microbial
contamination of ground water and protection of sole éOurce
aquifers and wellheads (USEPA 1995b, 1-3)*.

Along with these legislative advances, several

fundamental attitude shifts took place during this period:

¥ pallution of ground water is addressed by the EPA’s
Ground Water Protection Programs, CWA Section 319, the Safe
Drinking Water Act (sole source agquifers), the Wellhead
Protection program (protection of ground waters that supply
wells and wellfields for public drinking water, and some
private wells on farmsteads), and State Pesticides
Management Programs under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) (US Department of
Commerce and USEPA 1993, Appendix E-2).
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e flood management techniques began to reflect a
decreased reliance on solely structural fixes;

° methods to promote. water conservatlon were
incorporated 1nto water plannlng,

e economic and environmental quality objectlves
received more equivalent status; and

e integration of water quality objectives with water
planning began (Doll 1994, 111).
Water in the 19805.and'1§905‘
| As discussed earlier, the re¢ent past has seen another
shift in water planning. 4An increasing number of federal
"and state envirénmental agencies are incorporating the
integrétéd and comprehensive approach to water planning
| sgeh previcusly. However?.fhese.efforts address issues of
‘water quality rather than development (Goldfarb 1994, 489).
The 1987 amendments to the CWA réquire'expanded water
quality protection, including nonpoint source: pollution.
Other federal examples of wateréhed restoration and
pollutibn control brograms are in Table 4.
Compréhensive approaches, including watershed
: protectiqn (basin planning), ecosystem managemenf and’
. integrated coastal management are once again in ‘the -
Forefxant of envifonmental management metﬁodology; These
approéches4are especially relevant to coastal areas. After
decades of intensiye develépment,.we are béginqing to

understand and appreciate the natural systems we inhabit
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SELECTED WATERSHED RESTORATION AND
POLLUTION CONTROL PROGRAMS

'US Department of Agriculture
Water Quality Incentives Program
A watershed treatment program to protect
- résources threatened by NBS pollultion.

Small Watershed Program (PL-566)
Addresses small agricultural watersheds with

multiple resources needing protection.

Rlver Basin Program
Assists state and local governments to

1dent1fy resources problems, evaluate .
alternative solutions and implement

protective programs.

National Fbrest System
Manages national forests for sustalnable and

multiple use.

Us Department of Defense

Army Corps' of Bmglissrss
Oversees large flood control and public

water supply projects; administers dredge
and fill permit programs with EPA and USFWS.

US Department of the Interior
' Coastal Ecosystems Program :
Conserves biodiversity by promotlng
ecosystem-based pollc1es arid seeking project

partnershlps

Bureaufof Reclamation
Administers water supply facilities in
western states; manages public and private
lands within basins.

US Geological Survey
Long-term -baseline monitoring of water
resources, hydrologlcal and geologlc

investigations.

Table, 4. (Terrene'Institute 1994, 59).
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‘and our impact on ecosystem health (Naegel, Harvey,
Podolsky and'Meyef 49595 162); The use of watershed-based
planning in the'i9905‘as a water quality protection tool
reflects this fuller understanding of the wide range bf
environmgntal stfesses in a wafershed.

As the complexities of whole watershed ecosystem
functions become clearer, new land use models ére being
adOpted.. Theselmédels seek to control growth in alignment
with environmental carrying capacity and reduce the impact
of human activities across local, state, regional and
national jurisdiction;. Watershed-based planning
eﬁcourages adoption of these models by increasing the
effective use of limitéd staffing and funding resources.
Watershed planning also improves opportunities for local
agencies to take an increasingly visible leadership role in
'whole ecosystem protection (USEPA 19954, 2—l)j. The
ﬁolistic, but localized, basis'of these modeis is
especially useful to address nonpoint source pollution in
estuaries, such as Buzzards Bay. |

This latest trend téward Qatershed manégement has been
‘attribuﬁed'tb three concerns: transtundary water |
manégement (bioregionalism), implications of féderalism and
the separation of poweis, and the policy inconsistencies

among water agencies (Goldfarb ‘1994, 483). The
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ramifications of these concerns on efforts to control -

nonpoint source'pollutidn are illustrated below:

e Transboundary water management (bioregionalism):
Water flows downhill, regardless of municipal,
county, state, or regional boundaries. It is

.desirable to stop neighboring jurisdictions from
blaming each other for water quality impairments
generated throughout the watershed (e.g., shared
resource losses due to nutrient loading).

e Federalism and separation of powers:

For the most part, municipalities that can reduce
NPS through land use lack jurisdiction over water
.pollution control. The proliferation of agency
tasks with unique political constituencies and
agendas hampers comprehensive NPS planning and
control! "It Aa® desirable to 'maximize afficiency.

e Water policy variety:
United States water policy is fragmented by
different political Jjuriedictions, hydrolegy, and
management issues. The lack of federally regulated
NPS programs and Section 319’s voluntary nature
create strong variability in state programs. It is
desirable to clarify authority (Goldfarb 1994).
Watershed management approaches of the 1990s focus on
answering the challenge of these importaht issues by
creating geographic not political boundaries, empowering
;ocal governments and states under federal direction, and
integrating water policies among relevant agencies.
The Commonwealth of Massachusetts has adopted a
comprehensive basin approach throughout state water

programs. However, the road to this acceptance has been

long and challenging.
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MASSACHUSETTS’ WATER HISTORY

The disastrbus Cohnecticut Valley floods of 1927
signaled thezbeginning of bioregionalismain New England.
Thisiregional cooperation occurred in pursuit of solutions
after the flood event'® (Foster 1984, 7).

The three agencies responsible for water resource
functidns in Massachusetts'® first actively cpo;dinated
under the auspices of the NENYIAC.  This Committée éet the
stage for later federalhintefstate agencies by producing
-resourCelinventories. Thast data sets are fegarded as
precursors to compreheénsive studies. ‘Their content
stimulated awareness of water-as a regional matter needing
effective wofking felatioﬁship'among state and féderal
wéter-agencies. Production.df the inventories demonstrated
that co—equaiity between federal'énd state representatives
was>possiblef However, the lack of political support and
effort té implement its findings doomed the NENYIAC to
essentially a bureaucratic exercise ‘Foster i984).

As NENYIAC came to an end,‘New England governors
wanted to continue interagency cooperation, espetially

_after ruinous floods in 1955 (Foster 1984, %x). The

'® Solutions under consideration included a series of
multipurpose flood control structures which would provide
hydroelectric power to defray costs of construction.

: ¥The three agencies were the Department of Public
Health, the Department of Public Works and the Metropolitan
District Commission. ; b
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Northeastern Resources Committee was establiéhed in 1956 as
the first serious national effort to obtain a federal-
interstate naturél resournes‘cpmpact.A Although a valuable
water allianCe was formed, the'four—year.fight for
.,ratification of the compact failed mostly due to a lack of ’

central stéff and financial support (Foster 1984).

The New England River .Basins Commission

.Aé describea, past weaknesses condemned inter-agency
efforts. Tn overcomé those obétacles, the region loned~to
a formalizedlfederal—interstate compact. The New England
River Basins‘Commission (NERBC), based in large measure bn
tne Delaware River'Basin Compact, was adopted in 1967. fhe
‘NERBC maximized participation by all:'levels of government,-
and combined coequality with permanence and coordination.
These efforts résulted in the creation of é‘number af
viable projects (foster 1984, 145) .

Benefiting frbm the national environmentalism of that
era, the NERBC grew quickly} Thiough its water planning
and energy siting activities, the NERBC creatéd a legacy of
professionally written materiais (Fqster 1984, x). During
its‘fourteen year history, the NEREC was anle fo reawaken
the region’s general environmental éonsciousness, provide a

setting for ample non-threatening information exchange
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among federal, state and public participants, andAencourage
.reasonable conflict resolution (Foster 1984, 146).

However, its erganizational atrudEure was'cumbersome.
and the entity.frequeﬁtly lacked a clear role andvfunction.
‘Complicatingithese problemslwas the lack of a definitive4.
constituency{ The states considered the NERBC‘a federal
initiative.. The federal gevernment questioned whether
NERBC’ s interests 45 states’ issues made it nétionally i
 relevant. NERBC’s’dwindlisg power hobbled its ability to
impiement its plans. Eventually, the NERBC was saddled
with a'“paper tiger” reputation both in Washington and the
New England region.

The NERBC was also hindered precedurally by 1ts
‘unwieldy sﬁperstructufe of task forces and other sub-
groups. The.resulting finaﬁcial inefficiencies, and
anarchic decision—making'made its role ind¢reasingly opaque.
.The NERBC was left out of sensitive issues and states began
to lose interest (Foster 1984, 148). Whéen the EPA was
founded and_given rpapengibility for alx aﬁd water, the
river basin commissions were not assigned any
responsibility. As the 1970s progressed, national
attention turned to energy. The NERBC joined in the chorus
about leasing lands on the Outer Continental Shelf and was

criticized as engaging in matters peripheral and irrelevant
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to its primary water missioo. Enmity toward it increased
(Fostsr 1984, 149).

Vague expectations, laok.of oversight.provisions and
minimal ability to help thase in ,power Intreased the
NERBC’s isolation and diSenfranchisement. These
developments eventually led to its nearly complete loss of

stature. In 1981, President Reagan dismantled the river

basin commissions {Foster 1984, 150).

Bioregionalism, the WPA_and'FutUre’Trends

To undersfand'Massachusetts’ new direction in
watershed protection, one must oonsidér ggveral factors
present in New England’s thirty-year river basin history.
It appears that the inflexibility of'the NERBC destined it
‘to fail because it could not adapt to change. Part of the.
solution may be.to balance the organization’s initiative by
includino institutional accountability and public
participation  (Foster 1984, 173). This is especially
:eievaﬁt in New England. 'The principles of -rppresentation
andvparticipation are deeply imbedded in the region’s
culture. Adoptioo of the Home Rule Amendment exemplifies
these principles (Foster 1984) . . .

The.Home Role Amendment gives to local governments all
regulatory authofity not explicitly assigned to statei

government. Regarding estuarine protection, home rule
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inclﬁdes'critical'land‘uSe, éite and'peimit review,
enforcement, ZQning and wetlands protection fMei 1994; ) I
‘The strong sense of home rule in New England dominates
decision-making, as witnessed by theitown meeting approach'
(Foster 1984, 174).

As bioregional institutions moveltowafd a watershed
approach,lthe rqie of the locéi government ié emphasized.
- To be successful, such bioregional entities must be
Fgd R b he ramifications of this Ptrorg ame .ryuls,
Therefore, it is essenfial that institutions respect
constituerts, embrace mddest.aspirations,-remainrflexible
ahd aware of change, and addféss that which is timely and
viable. Othex principleé-found in successful bioregional
efforts are important to efforts in New England-such~as'the

BBP:

¢ The program must foster a sense of “regional
belonging” among citizens of the region.

e¢ The political jurisdictions (municipalities) must
be treated as whole and equal partners. :

e The scale of the bioregional entity must be large
angugh fo. buffer jurisdictional differences and
be economically and politically viable, yet small
enough to generate focused, manageable and :
implementable actions.

e The bioregional institution must bé{appropriately
scaled to offer sufficient functional support -
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without sapping or threatening its constituent
parts®’, ' :

e Rather than command-and-control management, it is
preferable to identify compelling reasons for the
existence of the bioregional institution, then
build it from the bottom up through: mutual
interest, cooperation and regular examination®®
(Foster 1984, 175). :

e The oréanizationfs program must be well-defined,
specific and timely, but not rigid.

¢ The bioregional entity must offer 'its

constituents something not already available,-

such as expertise, funding, mediation, and/or

influence. ‘

Foster identifiéd the conéepts of biOregiqnalism as
increasingly impoitant as the federal bresence becomes
reduced (Foster 1984, 176). Clearly, the 1990s have
substantiated this assertion. "'As agencies face ever
tighter budgets, they must reinvent environmental.
management and protection to fit fhe new political climate.
Funding for large scaie technical “fixes,” -such as publicly
owned treatﬁent~works, haS been substantially reduced. As
the funding picture is changing, our understanding‘bf, and
capacity to accurately: assess, whole ecosystem‘fuﬁctionihg

has increased. Further, more issues, such as NPS

7 The NERBC was significartly flawed in its ability
to appropriately define the scale of the bioregion and its
apstitation: (Postar 1884, 198).

18 The NERBC’s goals were taken over by federal goals.
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pellutiion, call. for reéionai tactigs. These tactics place
more responsibility.on state andllocalfgovernments tor .
implementation ofienvifonmenfal programs.

All of these factors highlight the need for én
~ innovative look at water resource planning and management.
This new look must focus QQ lower levels of government.
- Further, management must consider readily available low
teqhnoiogy and behavidér change approaches which reject the
fragmeﬁted’management of the past and seek biofegidnal

holism (Geller 1994, S).
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CHAPTER THREE

INTEGRATED ENVIRONMENTAL.MANAGEMENT

INTRODUCTION

In response to the need for a new approach to
enviroﬁmental p;otection, agencies are looking toward
integrated envirOnmentél management. Integrated
enviroﬁmental ménagemeht (IEM) dismisses'a singlé—resoufce,
uni-lateral approach for a more multi—dimensibnal holistic
approach loosely based on the ten cHa;acteristics found in
Table 5.

.The comprehensive berspectiyé inhefent in integrated
environmental management is crucial. ‘This is especially
true for:progfams such as NPS control that transcend
spatial, political-and institutional boundaries. ' Pursuing
anything less will not result iﬁ imprQVement of the
eﬁvironment because individual institutions will seek
solutiens incompatible with sustainable use of fhe system
as a Qhole (Leé 1993, 112). Inteérated environmental
manégement allows us fqlthiﬁk and act in terms of
connectedness of natural systems and the impac£ of
’séciéty’s collective decisions both in the short- and long-

term.
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8)

9)

10)

TEN CHARACTERISTICS OF INTEGRATED ENVIRONMENTAL
MANAGEMENT

A clearly defined and realistic goal.
A solid scientific/technical ‘basis.

" A decision analysis framework that .ensures best
use of limited resources.

Rigorolis criteria fer achieving established goals.
Planning whith tries to fﬁlly evaluate and
integrate social, cultural, economic issues and

concerns and environmental goals.

More focus on informed planning and research than
crisis management.

Strong communication focused on educating the
public and members of the program.

Documentation of the program’s success through an
ecologlcal evaluation process.

Effective leadership.
Use of natural boundaries rather than political or

jurisdictional boundaries to implement management
and restoration programs.

Table 5.

(Troth and Aumen 1994) .

Increased human population, demands for development,

overuse and pollution threaten estuarine environments

USRPA 198D, 1. . ThE SubStantialLy higher density in

‘coastal areas has nearly overwhelmed the carrying capacity

of estuarine environments. For example, approximately
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236(000 peoble live in fbe.Buzzards-Bay watershed at a
density of 540 peopie per square mile. This is more than
eight times the national average of 64 people pér square
mile (Narrégansett Bay Project 1992, 4).

‘The compiexities of estuarine systéms related to
habitat protection, nonpoint source'pqliution and coastal
laﬁd use planning demand holistic biofegional approaches.
These approaches ihtegrate immediate and extended.actions
across all levels of govefnment, but focus.On tha: rele- of
municipal gbvernment kImperial,'Robadue and Hennessey
L2997 . |

The watershed protection approach (WPA), ecosystem
ﬁanagement and integratéd cdastald managemént‘are types of
integrated environmental management used in coastal
planning and management, including control of nonpoint
.'source-pollution. lThislpapef focuses on thé watershed
approach since it serves és the framework of the Buzzards

Bay - Project.

THE WATERSHED PROTECTiON APPROACH

Description of Technique

The watershed protection approach (WPA) is an
excellent example of integrated‘environmental management.
The technique shareés the ten features of IEM described

above. The US Environmental,Protection Agency (USEPA)
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began promoting the WPA as a “strategy for effectively
protecting'and restoring aguatic ecosystems .and protecting
humaﬁ health” in 1991 (USEPA i994b, 2.

As discussed in"Chaptér Two, watershed oriented
planning is not new. Several federal agenéies practice
watershed mahagement'for functional areas including water
quality protection (Goldfarb 1994); Nonpoint source
programs, such as those under Section 319 and the National
Estuary Program, are based on this approach (see Appendix
4)._ However, never befofe has wate;shed mahégement been so
widely adopted (USEPA 1995a, 1-4).

The USEPA developed the.watershed approach in response
ta the incfeased scientific underétanding of the pressures
placea on estuarine systems. The WPA attempts to manage
cumulative impacts to estuaries, such as nonpoint source
- pollution, by moving toward résourcé;baéed management in
bielogically defined regions»(Vestal, at 'gi. 198> 64)..

The WPA’s comprehensive perspective encouraées jo;nt
- consideration of economic needs and restoration of the
natural watershed system. Unlike fragmented approaches T
the paét, the WPA embraces ecosystem écience focusing on
-comﬁunity level decision-making. This approach brings
ecological and socio-economic benefits by qreating long-
term investment in ecological health, strengthened economic

viability and improved quality of life in the watershed
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{Pagifiic - Rivers Ceuncil 199357 + The watershed approech
entails four interconnected features (eee Figure 3} :. rigk-
based geographic targeting, stakeholder involvement,
integrated solutioﬁs, and evaluation using monitoring and

other date review. Within this framework:

® the watersheds where pollution poses the
greatest threat to human health, ecological
resources and desirable water uses recelve the
most immediate attention;

R analy51s of problems and development of
solutions involve all entities with a stake 1n
the local situation; -

® the resulting plan of action draws from the
full range of methods and tools available
resulting in an integrated, multi-
organizational assault;

¢ success 1is measured through monltorlng and other
data sources(USEPA 1995b, ix); and,

¢ the WPA can accommodate water management at three
levels: the state, the basin and the watersheds
within each basin (USEPA 1995a, xi).

Advantages of WPA

The advantages of the WPA are eeological, soeio—-
economic and institutional. These-edvantages iﬁclude:
improved envirOnmental quality,‘improvee organizational
eooperationeamong relevant agencies, more effective use of
limited reseurces, more equitable distribution of the water

resource protection burden, greater participation from
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FEATURES OF THE WATERSHED PROTECTION APPROACH

Staksholders inciude

State enviranmantal, pubbc health,
agncultural, and (esOuUrce agencies

Localregional boards, CoMMISSIONS,
and agences

£PA watar and other programs

Qther Faceral agencas

Indian inbes

Public regresematves

Prrvata wuglile and conservaton

" organizavons

Industry sactor reprasentatives

Water supphers

Academic community

Targeting Priority
Problems

All significant problems in a
watershed are wenbfied and
addressed, not just the
problems that are familiar or
eaaly soived. Monitonng
providas crcal data for this
atfort.

Problems that may pose hesith
of ecological risks in & watershed
inciude

Industnal wastewater discharges
Muncipal wastewater, stormwater,
2nd combined sawer pverfiows

Waste dumping and injection
Nonpoint sourca runoft or seepage

- Atmospherc depasition

Habrtat alteration, wetlands loss
Hygdrologie medificabon

Stakeholder
Involvement '

Working as a task ‘orca.

stakehokdars reach
agreement on goals and
approaches lor and!a.ssmg a
watershed's problems, the
spaecilic acton’s 10 bg taken,

integrated
Solutions
The d tools ara
apphed 10 e watershed's

problems. according 1o the
plans and roles estabhshed
through stakenocider
agraement.

Coordinated action may be taken
in such sreas as

Voluntary source reducbon

{8.g.. waste munimization, BMPs)
Permn ssuance and entorcamant
Swandard setting
Direct financing and incantves
Educaton and technical assistance

and how they will be
coordinated and gvaluated.

Measuring
Success

Early n 1he project. siake-:
hokters agree on ecological
and admimsrative indicators
that will demonstrate
progress. Thesa measures
are wacked throughout tha
project by water quaity
monionng and other types
of data gathenng.

Figure 3. (USEPA 1995b, ey .
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Crtical area protecton
Ecological restoration
Remediatan of contaminatéd soi
Emergency rasparnsa to leaks of spills
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citizens with local knéwledge, and, mote compléte
stakeholder'involvement in decision-making (USEPA 1995b, =~
o) h; vThe WPA has the flexibility and breadth to tackle
complex water quality problems}’coordinatg overlapping-
functioné ambng programs, allow.pew partnerships among
federal, state, local ageﬁcies,'citizens and the ptivate
sector, and foster a sense of ownership and stewardship of
local water‘fesourges (USEPA 1886, M-/l

This approach can achieve objectives of protecting-
healthy ecosystems, restoring impaired watersheds and
sustaining community development-by empowering local
communities within the Wateréhedv(Pacific Rivers Council '
1993a) . The‘WPA recognizes that water quality manageﬁent
must consider both human and ecosystem health or both may
be compromised.

The WEA can also integfaté gurface water ana‘ground
water.prbtection,-although the specific mechanisms to
ensure €agh Yeequrée’s brotection differ. Protectioﬁ of
ground water as part of a comprehensive Qater guality
improvement plan is a tritical element given thetcontinual
transfer of pollutants among the atmosphere, waterbodies
aﬁd the sﬁbsﬁrface (USEPA 1995b, xii}.

.'The WPA will not compete with or replacg existing
IWater quality programs. As shown in Figure 4, the WPA

_provides states with a framework for integrating ongoing
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permitting, planning and monitoring programs under the CWA

and SDWA (USEPA 1995b, 1-3).

EMERGING FRAMEWORK FOR ACHIEVING CLEAN WATER ACT GOALS

Human Heaith.
and Aquatic
Ecosystern Integnty:
Physical

" Chemicat
Biologicai

Water Quality Standards
Drinking Water Standards

Watershed Protection
Approach

Within.the State Water Quaity |  Within Other Agencies/
and Heafth Agencies Organizations
* Point sourca controis " * Sgction 404 Program

« NPS controls o CZMA Program

* Restoration * USDA initiatives

* TMOLs * USDOI Inftiatives

« Monitoring ' * Private sector projects
¢ Enforcement (e.9., by The Nature

* Grants o Conservancy) -

* Incentives

¢ Drnking water protection -
« Ground water protection
* Source water protection

Figure 4. (USEPA 1995b, 1-6).

Watershed Protection and State Nonpoint Source Efforts
The watershed management concept is well applied to

state nonpoint source programs. The comprehensive

watershed approach effectively addresses the diffuse nature

of NPS pollution ahd the significant contributory role of
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land use and managemenp Ee JNEP pollukien. “Flours 5
i1llustrates how watershed management planning may occur

statewide.

STATEWIDE WATERSHED MANAGEMENT UNDER THE WPA

‘Watershed Protection

Approach

v

C { ! Statewide Watershed
I Management Approach

State Framework
~ Document L. i A method for integrating

and coordinating watershed

protection throughout a state

T
E i

Management Plans

A reference document i
that describes how i
statewide manage-
ment will function for
a given state*

\.

* Could include a Comprehensive
State Ground Water Protection ]
Program. ‘Reference documents

that present assess-
ment results, specific
management strategies,
and correspaonding
stakeholder roles for
‘implementation

Figure 5. (USEPA 1995b, 1-9).

Such an approach allows targeting of BEiBrity
watersheds and more effestive use of BMPs. Massachusetts,
Georgia, New Jersey and North Carolina are attempting so

reorganize sefie o all- of their state water programs along
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watershed lines (Goldfarb 1994) (see Appéndix 5 and Chapter

Four).

Watershed Protection.Projecf Design

. Extensive discussion of specific watershed project
design is beyond the scope of this paper. However,'the
following section provides the genefal outline of watershed
‘projects in the Context of NEPs'éhd,the Buzzards Bay
Project (see Figure 6).

Successful watefshéd p;ojects vary in design but tend
to share the ten chafacteristics of IEM'shéwn'in Table 5 on
page 34 in this chapter. Moré specifically, these projects
tend to have erfective institutional arrangements and.local
ownership, clear iaentification of the watershed problems,»
detailed goal setting and plan organization, secure funding
- and controls and effedtive project measurement based on
adaptive management (USEPA 1985a, 3-1) (see‘Figﬁre 6).

The administratibe focus of a watershed project can
,véfy'from‘highly centralized, formal‘arfangements to

decentralized, informally connected networks (USEPA 18953,

4-2).
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ELEMENTS OF A SUCCE-SS_E‘UL WATERSHED PROJECT
SHOWING INDIVIDUAL ACTIVITIES .

* Develop an inventory of

the watershed »
* Monitor baseline water quality
* Decide to take action

Detining
the Problem

Building a
Project Team
and Public
Support.

Measuring -
Success

and Making
Adjustments.

« Document success in
administrative goals

« Conduct ambient monitoring
tor environmental results

« Make mid-course cotrections

¢ Ensure long-term
maintenance

Figure 6. (USEPA 199B8a, 3-3)
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» identify environmental indicators.
and programmatic measures
* Set project goals
» Agree on critical actions
* Protect critical areas
-+ Select point source controls
and nonpoint source
management practices
* Target and schedule controls
* Prepare a watershed action plan

Setting Goals
and .
identifying.
Solutions

» |dentify and involve stakeholders

» Build an effective institutional
framework |

» Educate stakeholders and the

general publ)ic]

implementlng
Controls

* Obtain funding

* Provide incentives

* Secure commitments

« Design and install site-specific
controls

* Inspect BMP and other
controls



Figure‘j illustrates an administrative structure'uéed‘
in the National Estﬁary Program. The WPA administraﬁive
framework is based on negotiation and consensus decision-
making, not an orderly “command and controlé stfucture'
(USEPA 1995a, 4-6). Watershed management and planning must
'be flexible, responsive, participatory and uqiqUely
tailored to‘each watershed’ s needs.

Project scale'must belof éufficient size to achieve
economies.of scale, but small enough to effectively utilize
local expertise, and be viable forAlong-term management
(USEPA 19955, z2=4Y . .Criterié for targeting watersheds for
attention-angd aétion vary, but  most entigies use sUme
formal process (see Appendix 6). Typical criteria include

the degree of impairment reported in state 305(b) reports,

" ecological value, public resource value, data availability,

ability to resolve watershed problems, institutional

capacity, and financial and staffing resources (USEPA

1995g, 3-8,

ORGANIZATION OF WATERSHED PROTECTION PROJECTS

Baseline Data

A watershed protection project is built upon a
watershed.assessment report that documents baseline

conditions (see Table 6). The importance of baseline water



EXAMPLE ADMINISTRATIVE STRUCTURE OF A WATERSHED PROJECT

Qvarsight

'Co_mmitt'eé

‘Potential Members:
-. = State officials

« City/county officials

* Planning organizations .

Duties:

* Administer funds

* Make decisions

* Approve wark
and contracts

* Soil and Water Conser-
vation District (SWCD)

» Citizens ,

* Industry representatives:

* Approve actio‘n plan

Pro]eét‘Mapé_lgar

Sk}'(ls:

= Coordination
» Organization
* Interpersonal
» Writing and speaking

Duties:

» Write reports

- » Coordinate project
* Monitor progress
* Manage contracts

4

A A

Technical Committes

Potential Membaers: Duties:
* Federal and State
staft (water quality,
agriculture, health, etc.)
* SWCD ‘
* Researchers, teachars

* Industry experts

stralegy

« |dentify problems
* Identify goals
*» Develop control

* Property

Potential Members:
* interest groups

* Racreational clubs
*» NPDES permitteas

Duties:
* |dentify problems
+ {dentify goals
¢ Educate public
» Raview/apprave
action plan

owners.

N

 Project Components |

Figure 7. (USEPA 1995a, 4-3).
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quality data cannqt be overemphasized. The management of
and planning for watersheds in the past has been sevefely.
troubled by a lack of data. This absence of data hampers
comparative judgments of improvements.resuiﬁing from
’cont;dls or restoration efforts (USEPA 1395a, 5-5).

Six years of technical studies form the basis of the
Buzzards Bay CCMP. The breadth and accuracy of these
studies have ‘helped determine the nature and extent of
environmental problems in the Bay, théir causes and

potential_sblutions (OSEPA 12854, - 10) .

Goa; Setting: The Role of Indicators

Once the watershed has been assessed and pollution
sources have been identified, the prbjecﬁ is ready-tovmove
toward the goal-setting andvimp;ementation Stage (USEPA
19896, 5=-0).' Saitirg specific goals”and objectives and
identifying solutions demands carefyl attentich. Watershed.

. s . . : 13
planners must determine which environmental indicators

~ ®Indicators can be either outputs (programmatic
accomplishments such as the number of BMPs put in place) or
outcomes (environmental improvements such as health of fish
populations). Most stakeholders are more attentive to the
outcomes, which, as shown in Table 7 will become more
available over the life of the project. These measures
reflect changes that.occur in ecological time, e.g.
population health, hydrological changes. Outcomes are much
more difficult to quantify than outputs, but offer-d mMope
direct indicator of ecological health and success QL

environmental programs (USEPA 1995¢c, 4).
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TOPICS FOR A WATERSHED .AS'SESSMEN‘T REPORT:

{. Watershed Description
A. Name, size, administrative boundaries
B. Geographic locators--Federal or State identification
numbers
C. Maps

H. Physical Characteristics

A. Geology, topography,
B. Soils

C. Land use/land cover
D. Ecoregionis)

E. Hydrology

.  Critical Areas

A. Surface water
- waters with endangered or threatened species
- critical fishery areas, outstanding resource waters
- critical riparian and instream habitat
- water supplies

B. Ground water
- water supplies

- - recharge areas

- springs, other vulnerable areas

IV, Water Quality
A. Designated uses and use suppart
B. Watershed’'s water quality problems
.- physucai/chemlcal
- biological ,
- habitat {including flow needs)
- other problems or sources of stress

IV. Point and Nonpoint Sources
A. Poaint source locations, loadings (if applicable)
B. Nonpaoint source locations, loadings ({if applicable}
C. Control measures in place--types, locations, effectiveness

V. Information Needs
A. Baseline monitoring program
B. Other data gaps
C. Information management systems

Table 6. (USEPR 1999%a, 5=3).
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will be used to characterize the watershed condition énd
monitor improvement_before_devéloping goals and solUtions;

VOlﬁme III of the Buzzards Bay CCMP ié the Monitoring
Plan. It identifies several areas for'@hich it is more
cost—éffe¢tive'to monitor regulatory outputs rather tﬁén
water quality outcomes. These areas include planning Far a
shifting éhoreline and evaluating ukilizafitn of'boat pump-
out facilities. Rathef than inéurrinq the'cést of
documenting site-specific improVements associated, for
“example, with construction and ﬁse 6f pump-out facilities,
it iy Sufficient.to document the amount.of pollution.
prevented from entering the environment by these
facilities. »This decision allows a more concerted focus on
monitoring of water quality, habitaf, and living resources
to evaluate environmental outcomes of specific'management
actions (Buzzards’Bay‘PrOjéct ¥eFld ).

.The BBP Monitoring Plan addresses both specific
coastal embayments@ suchias Westport River and Bﬁttermilk
Bay, as well.as the open bay?! ‘see Foicze 8. . The
objectives of moniﬁoriné include assessing the
effectiveness of management actions specified by the CCMP

and documenting envirohmental trends ahd the need for anmy

20 There are 28 embayments in the Buzzards Bay.

21 The open bay is defined as that part of the bay
located seaward of a line that connects the headlands at

the mouths of harbors.
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EXAMPLES OF ENVIRONMENTAL INDICATORS = -

Description of Indicator

Type or Category

‘Document the extent to
which programmatic -
and regulatory actions
have been taken

Examples of Indicators

Number of permits reissued with new limits

Number of point sources in substantial
noncompliance

Elapsed time from identification of serious discharge,
violations until correction

Number of targeted fécilities/properties that have
implemented BMPs

Amount of fertilizer sold or used

“Number of estuary acres monitored

Number of communities’ enacting zoning.or
stormwater management ordinances

Number of public water systems with‘sc')urce water
protection

Number of public outreach activities and citizens reached

Quantify the extent to
which actions have led
to reduction in threats
to surface or ground
water quality

Reduc_tion in nutrient loadings from each type of
point and nonpaint source

Reduction in pallutant loadings to ground water froam

underground injection wells

Stability and condition of riparian vegetation

Percent.imperviousness upstream

General erosion rate Upstream

Amount of toxicants discharged in excess of
permitted levels

Amount discharged by spills; number of businesses and
households that have altered behaviors or processes

. Measure the extent to
which ambient water
quality has changed

to reduce pollutants

Pallutant concentrations in water column,:

sediments, and ground water
Frequericy; extent and duration of restrictions on
‘water uses--bathing, drinking, fishing, shellfishing

Percent of stream miles or lake or estuary acres that

support each deSIgnated use

Percent with (mpalred or threatened uses

Percent of citizens who rate major waterbodies as
usable for various recreational activities.

Table 7.

Measure direct effects
on the health of
humans, fish, other
wildlife, habitat, riparian
vegetation, and the
"economy .of the region

Aguatic community metrics

"Reductions in waterbérne disease in humans
Size of wetlands or riparian habitat lost or protected

Size of commercial and recreational fish harvest
Increased jobs and income due’'to recrea;xon

(USEPA 1995a,

e e
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new actions. The baseline data necessary to meet thesé-
objectives will be obtained mostly from existing
information, emphasizing the importance of the data

collected since 1985.

Goal Sétfiqg;'Biéad Goals v. Specific OpjeEtives

The NEPImust set broad goals which achieve restoration
énd méintenance of the nation’s estuaries in balance with
the wiil of the people in the‘wateréhed. These goéls must
be consistent wifh the CWA mandates. ' From thése goals, the
NEP can set specific, shorter-term obﬁectives BEEL- are
achievable tﬁrough specific actidh_plans. These objectives
typically reflecf environmental criteria (indicators),
preferred uées‘and priority areas of impairment for the
specific watershed (USEPA 1995d). It is essential that
objectives are as specific¢ as posSibie to prevent action
pléns from being inapprop;iately ambitious kColt 1594).

The two goals of the nitrogen-sensitive embayment??

action plan of the Buzzards Bay Project offer an excellent

example:

22 Nitrogen loading is defined as the input of _
nitrogen to receiving waters from anthropogenic sources.
Nitrogen-sensitive embayments are those that have the
potential of being critically impacted by nitrogen loading.
from existing land use or future development (generally
shallow, poorly flushed embayments). Nitrogen impacted
embayments are those whose resources and ecosystem have
been adversely impacted by nitrogen loading (Buzzards Bay

Project 1991b, 42).
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MAP OF BUZZARDS BAY SHOWING SEGMENTATION. INTO STUDY UNITS
FOR MONITORING :

Figure 8. (Brhzzards Bay FPraject 19914d,8) .
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1) “Ensure that no beneficial water uses will be
lost, nor will ecosystems be adversely affected,
by exesssive contributions of nitgbgen to any
embayment within Buzzards Bay,” and,

2) “Restore ‘any beneficial water uses and ecosystems
lost’ or impacted by the excessive contribution of
nitrogen to any embayment within Buzzards Bay” ~
(Buzzards Bay P:oject 1991b, 50).

The specific objectives to reach those goals include:

1) To control the amount of nitrogen entering
‘Buzzards Bay as ‘a whole.

2) To limit new additions of nitrogen entering
.~ nitrogen-sensitive embayments

3) To reduce the amount of nltrogen enterlng
nltrogen impacted embayments.

4) To develop and support the use of alternative
teéchnologies that achieve denitrification of
wastewater. ' :

5) To develop a monitoring program that can assess the
effectiveness of management actions taken and
determine changes in water quality and health 1
coastal ecosystems (Buzzards Bay Project 1991b, 50).
These goals and objectives satisfy'the NEP's

requirements for restoration of estuaries through
achievable plans based on environmental criteris and high
priorities. This action plan’s goals and objectives also

sétiSfy the monitoring aspect of the WPA both in terms of

outputs and outcomes.
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Identifying Solutions °

The next step_in the watershed dpproach process is the
‘identification.df-potential solutions to each problem.
There are three questioné which must be answered in
_developing solutions: |
T .what e the.solving adtion?,
2. who will take it and how?, and
3. in what time-frame?
It is essential that solutidns to nonpoint source pollution
are both structural and non-structural. These soLutions
can include techhical controls, education, habitat
restoration, economic incentifes; and land-use COntrdls
such as local by-laws (USEPA 1995a, 6-2). ‘
Continuing with the nitrogen example used above,
partiCular stakeholders wili_be given expiicit commitments
td reach'each.of the objecti&es under the nitrogen loading
: reductionlgoals. State, federal and local gove:nments, and
nonprofitldrganizations share theée responsibilities.
Specifié commitments under the nitrogen loading action plan
include:
1) Revisions to state Water Quality Standards
regarding nitrogen inputs to coastal embayments
adopted by -DREy
2) Establishing experimental denitrifying onsite
disposal systems in Buzzards Bay communities by
BEA
3)'Development of an inter-municipal nitrogen overlay

district;
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4)Adoption'of municipal by—laws-regarding nitrogen
loading and subdivision regulations; and

5) Implementation of a cranberry farming water
quality initiative by Cape Cod Cranberry Growers’

Association and the Plymouth County Conservation
District (Buzzards Bay Project 1991h, 531).

When setting overall goals, the WPA encourages the
inclusion of environmental indicators tolqommunicate_the
- degree to which pollution must be mitigatéd in a specific
fime—ftame} Project developers may also want to éstablish
a series of interim goals whose succéssful éttainment is
quantifiable in a shorter time-frame.

In the discussion of the CCMévcommitments, target
dites and inteérim actions to fagilitate méetiﬁg those .
berger datés gre Clesxrly pkated. For gmampie, the target
date for commitment #1 above was December 1993. An interim
action to meet that target was to adopt and field test a
regulatbry policy on nitragen loading.to coéstai waters by
December 1992. The government of the town of Marion, the
Buzzards Bay Project, the Waquoit Bay National Estuary -
Researéh Reserve, and the DEP Antidegradation Task Force
sﬁpported this- goal. The\aata generatéd helped develbp the
preLiminary‘list of BuzzardsaBay nitrogen¥sensitive
embayments seen in Tables 8 and 9 (Buzzards Bay Project

1991b, 51).
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This assessment of nitrogen loading includes
existing and recommended load limit,. and water
classification goals. These data 1) détermine whether
the individual embayments:need growth management,
remediation or no action; and, 2) provide outcome and
output. indicators for evaluation and monitéring.

Thé Buzzards Bay Project’s development of solutions
i» g qlasr adaptation of thé watershed protectioﬁ
approach. This is 'seen in seveéral ways. The BBP uses

baseline data to assess and identify problems} and

RECOMMENDED NITROGEN LOADING LIMITS FOR
COASTAL EMBAYMENTS

EMBAYMENT WATERS WATERS SA WATERS

| { CLASSIFIED SB CLASSIFIED SA DESIGNATED
i ; OUTSTANDING

(BN  WATEeS

i

ishallow ‘ '

j ~flushing: ' 350 mg/m’/Vr 200 mg/m’/Vr 100 mg/m’/Vr
i 4.5 days or ‘ ,

i less ; - { - -

g -flushing: ‘o1 S0oM /Yy 15-g/n3/y ' 5 g/m’/y

| more than 4.5 ' :

| days
| Deep (choose 500 mg/m’/Vr 260 mg/m’/Vr 130 .mg/m’/Vr
grata resulting orz ‘ ‘Oi ! oi

{ in lesser annual 45 g/m’/y 20 g/m’/y 10 g/m*/y

5load1ng)
i

i

Note: Vr=Vollenweider flushing term, defined by the equation Vr = r /
(1 + sqrt(r)), where r is residence time in years. When used above,
should be read .as loading durlng the “Vollenweider-term adjusted
flushing period.” Shallow is defined as 40% or more of area less. than
1 m or having a mean depth of 2m or less.

Table 8. (Buzzards Bay Projec¢t 1991b, 45).
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ERELIMINARY ASSESSMENT OF NITROGEN LOADING TO SOME BUZZARDS.
BAY EMBAYMENTS '

Existing Fyture Recommended

BUZIARDS BAY EMBAYMENT \ | M Load N Load Classif. Load limit Preliminary
. | (ke/y) (kg/y)  Goal (kg/y) Recommended action

Acushnet River New Bedford inner | 333,000 360,,000 s8 256,006 Manage
Apponagansett Bay, inmer | 52,000 * 63,0000 .SA 35,700 Manage Growth & Remediation
Buttermilk 8ay | 41,300 57,600 SA 55,200 Manage fyture grou.th
Hen Cove | 9,100 10,500 SA 5,600 Manage Growth & Remediation
Marks Cove § " a0 7,500  ORA 21,800 ro action
Matzapoisett upperslower | 45,000 106,000  sA 86,000. Manage future growth
. loner Mesketucket Bay f 1-/-,_300 51,100 ORA 107,000 7 no action
Onset 8ay | 29,400 40,000 CRA 37,000 Manage future growth
Phinneys Harbor ] 17,700 25,900 ORA 127,000 LY no action
Pocasset River | 12,700 32,700 ORA T 21,500 Manage future growth
Quisset Harbor | 1,500 1,900 ORA 40,000 no action
Red Brook Harbor | 3,000 5,000  ORA 18, 600 : ro action
Siipe|tam Rarher Goeet Rasfor | 12,600 15,600 - SA 25,500 N i
Slocums River g | 97,000 178,000 A 29,600 Manage Growth & Remediation
Squetéague Harbor l 8,500 16,200 Ay 31,000 no action
wareham River | 94,200 222,000 SA 37,400 . Manage Growth & Remediation’
Vest Falmouth Harbor | 24,000 31,000  sA 37,200 ' o action
‘Westport River, £ast Branch | 123,000 219,000 SA 120,300 .  Manage Growth & Remediation
westoort River, West Branch | 27,500, 56,000  ORA 26,600  Manage Growth & Remediation
Weweantic River | 144,000 291,000 SA 47,600 Manage Growth & Remediation
Widous Cove [ 200 800  ORA 28,000 : o action
Wild Harbor ] 8,000. 9,400 -ORA 30,400 ' . no action
wings Cove | 2,001 3,700 CORA 28,000 no action

'This table is a preliminary assessment of nitrogen loading based on the limits recommended in
Table 5.1 and embayment hydrologic features and éstimated loadings calculated from landuse
reported in Costa et al., 1991 and based on MassGIS landuse statistics and other sources. Because
these are preliminary estimates, it is recommended that environiental managers consider more
detailed assessments before implementing any specific actions Or determining that no action. is
required, particularly where predicted loads are near recommended limits, Water quality
classifications are recommended goals, not actual existing classifications. SA = high water quality
areas that have excellent habitat and ecological and aesthetic values, SB =areas that have good
habitat and ecological and aesthetic values, shellfish areas are restricted and require depuration,
ORA = Outstanding resource areas with exceptional habitat, aesthetic, and ecological values.

Table 9. (Buzzards Bay Project 19891b, 48).
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monitor actions. Specific objectives support general
goals. Actions are distinctly defined and responsibilities
clearly assigned. Table 10 illustrates these adaptations

in the other ten goals of the BBP.

Synthesizing Solutions into Action Plans

' The watershed approach offers‘great potenﬁial to
develop management options for NPS.pollution. .Howeyer,
thesé options are often technically comnlex and eXpensive.
To help guide agenoies dealing with NPS pollution, the EPA
has developed the Guidelines Specifying Management Measures
for Sources of Nonpoint Pollution in Coastal Waters. This
‘document desoribes appropriate'manégement measures®® for

.each major category’® of nonpoint source pollution.

3 Management measures are “economically achievable
medsures for the, ¢ontreol of the addition of pollutahts frdm
existing and new categories and classes of nonpoint sources
of pollution, which reflect the greatest degree of
pollutant reduction achievable through the application of
the best available nonpoint pollution control practices,
technologies; processes, siting criteria, operating:
methods, or other alternatives (USEPA 1993, 1-5).

o The major categories of nonpoint source pollution
addresses by NOAA and EPA are agricultural runoff, urban
runoff (including developed and developing areas), .
silvicultural (forestry), marinas and recreational boating,
and channelization and channel modification, dams, and
streambank and shoreline erosion. EPA has also included
management measures for wetlands, riparian areas, and
vegetated treatment systems that apply to various
_categories of sources of NPS pollution (USEPA 1993, 1-7).
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OVERALL GOALS OF THE BUZZARDS BAY NATIONAL ESTUARY PROGRAM

ACTION PLAN

Protecting
Shellfish
Resources

Controlling
Stormwater
Runoff

‘Managing Sewage
from Boats

Managing On-
Site Systems

Preventing Oil
Pollution

Protecting
Wetlands and
| Coastal Habitat .

Planning for a
Shifting
Shoreline

Managing Sewage
Treatment
Facilities

Reducing Toxic

- GOALS

Increase availability of shellfish resources for
recreational and commercial uses.

Prevent new or increased untreated stormwater
flows to Buzzards Bay that would impact water
guality, shellfishing, -swimming, and wetlands.

Correct existing stormwater runoff problems that
are causing or contributing to water quality
degradation or shellfish-bed closures.

Eliminate the discharge of wastewater from all
boats in Buzzards Bay embayments.

Prevent pubiic health threats and environmental
degradation from on-site disposal systems.

Reduce the amount of petroleum hydrocarbons
entering Buzzards Bay.

Minimize
Buzzards

the occurrence of oil spills id
Bay, both large and small.
Minimize éenvironmental effects from oil inbuts.

Long—ferm increase of high qUaiity wetlands and
coastal habitat in Buzzards Bay.

Protect public health and'saféty from problems
of higher waters and shifting shorelines.

Reduce the public financial burden caused by the

losses of or damage to coastal property.

Plan for the loss of buffering wetlands and
hlftlng sand formatlons

Achieve water quallty standards and protect
natural resources at all POTW discharge points.

Protect the public health and the Bay ecosystem
from the effects of toxic contaminants.

Pollution
' Managing Establish a comprehensive framework to manage
'Dredging dredging and the disposal of dredged material.
Activities p

Table 10. (Buzzards Bay Project 1991b).
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A watershed-action plan should reflect the particular
watershed’s resourgs inventory dafé, water quality problems
and éources,'environmental indicators, goals,'actiéhs,
funding, and stakeholder commitments. Such a plan provides
clarification and cohesion, and publiély demonstrates the
project’é broad-basedrcommitment o progress (USE?A 19954,
=2 '

Once solutions are agreed upon, the juxtaposition @
the magnituderof problems thétAneed.attentiOn ansl . the
limited funds and,staffing‘méy tempofarily fatigue the
Dirofjest . - AL this‘stage, it is crucial that participants
resist the temptation to return'té eolving one preohlem at a
tige.  Reverting €0 'a sectoral approach will simply
transfer the problem, not only failing to clean the water
but also leaving the Qublic disillusioned and the project
unsupported.

Many projects build incentives into implementation of
action plans to improve compliance (Appendix 7). An |
ambitioﬁs educational program, together with well-enforced
regulatory and broadfbaséd voluntary programs offer the

most effective incentive approach (USEPA 1995a, 7-6).

To ensure that stakeholders uphold action commitments,
-watershed projects must include formal agreements such as
Memoranda of Understanding (MOU), and public accountability

through annual reporting, public meetings and other venues.
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Actual implementation of BMPs requires significant input
fromAagenciés with appropriate technical expertise and an
appropriate time-period to ensure prdper installation
(USEPA 1995a, 7-7). Once installed, structural controls
mﬁst be subject to a permanent inspection‘and‘ﬁaintehance
program. Otherwise, systems could fall and lead t& public-:
disilluéionment (USEPA 1995a, 7—8),

A key'element of a successful. watershed progfam is its
ability to -address all major souréeé of pollution
simultaheously. This diffuses the.blaﬁe'for ptroblems and
. focuses efforts.on action. Té develop effective action
plans, the project tgam must.accentuate high-risk human and
ecological health problems in the context of-cdst effective
managemént measures. Projected scenarios of how different
measures may effect each other are also studied. Such an
approach may.help‘determiné all political; socigl énd
technical chalienges before cbmﬁitting any funds for
poteritially unacceptable or unsucceésful sdlutibnsA(USEEA
. 1995a, 6-8).

The Buzzards Bay Project CCMP céntains eleyen action

plans.?® These plans reflect the substantial breadth that

»* The eleven action plans address: managing nitrogen-
sensitive embayments, protection and enhancing shellfish
resources, controlling stormwater runoff, managing sanitary
‘wastes from boats, managing on-site systems, preventing 011
pollution, protectlng wetlands and coastal habitat,
planning for a shifting shoreline, managing sewage
treatment facilities, reducing toxic pollution and managing
dredging and dredged material disposal.
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the comprehensive watershed ap?roach promotes. Eédh plan
is divided into the following seven sections: 1)proéoblem,
‘.2)backgiound; 35major issues, 4)goals, 5)objectives, 6)CCMP
commitments and 7)other recommended CCMP actions (Buzza;dS*
Bay Project~l99lb, I |

The Action Plan is the culmination of all of the
élements‘of the wafershed protection approach. Each Action
Plan includes baseline data, identification of the problem
and.its causes, overriding goals and specific objectives,

and specific methods to meet those objectives.

Implementation of the Action Plan

Implementing the CCMP is the most important "and most
challenging step in the NEP process. Although existing or
fedirected programs are generally QSed'for implementation,
new legislation, institufional arrangements and programs
will: alss e a2 pagt ¢f NEP implémentation. The groundwork
of the Management Conference becomes Cruciél at this poine.
Its ability to bdild solid institutional and public support
for the NEP will help gain the endorsement of the
scientific community, the.public, elegted offices and

implementing agenciés (Mei 1994).
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The keys to implementation are public involvement and
support, political commitment, and funding (USEPA 1989,
55). The action plans embodied in the CCMP detail which
steps -arg taken whén, and by whom. The Buzzards Béy CCMP
relieé heaviiy on locél gévernment commitments. As noted
previously, the legislated tradifion of home rule plaéés
local governments in the most advantageous position to
address'NPS poilution. The Buzzards Bay Advisory Committee
and the Coalition for Buzzards Bay coordinate,
implementation efforts (see Figure 95.- One major stumbling.

block to implementation isAfunding limitations.

RELATIONSHIP QOF THE THREE BUZZARDS BAY PARTNERS

BUZZARDS BAY
ACTION COMMITTEE
Municipal Officials
from 12 Towns, one City e

BUZZARDS BAY
PROJECT
Federal & State
Partnership o

COALITION FOR
BUZZARDS BAY
- Bay-wide umbrella
for citizens. organi-

zations. businesses o ' Prescription for Bay-e Formed Compact, 1991 «
WORKING TOGETHER TOWARD IMPLEMENTATION OF BUZZARDS BAY CCMP
Education & Advocacy e Funds & Technical ‘Assistance ‘Fosters Regional

Cooperation e Works
Directly with Towns
& City e Proposes
Legislation
1987

& Scientific Review o
Local Grants for
Remediation Efforts
1985

Inspires responsibility
for Bay's clean-up e
Promotes accountability
of public officials
1987

Figure 9. (Coalition for Buzzards Bay 1992).‘
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POTENTIAL‘WATERSHED PROTECTION FUNDING SOURCES

EPA SOURCES )
e Grants: CWA Sections 106, 604(b), 314, 319
® Wastewater Permits Program (NPDES)
¢ Wetlands Protection Grants
¢ State Revolving Funds
e NEP and Near Coastal Waters Program

STATE AND LOCAL SOURCES

e State General Assembly appropriations

e State income tax credit ‘
General revenue and special purpose bonds
Statée income, sales and luxury taxes
Grants angd easements
Lotteries and loans
Hunt ing/€ishing 1icenses
HPDES. permil Iehe ((USEER I800m," -3}

Taple L. (USEBRAS 19980 L -

1981 P EPA (18%)
] STATE (6%)
Jas=zs: - Total spending =
siriece) $35 Billion
LOCAL (76%) ety
EPA (13%)
1987 = L STATE (5%)
‘ gl oA Total spending =
T : $40 Billion
LOCAL (82%) ==
EPA (8%)
Ruat STATE (5%)
2000 e & ;‘ Totalspendihg':
: e $55 Billion

LOCAL (87%)

Figure 10. ENVIRONMENTAL OUTLAYS BY LEVEL OF GOVERNMENT
(Buzzards Bay Profest 1931C, 4y .
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Fundimg

| As mentioned above, watershedmprojeéts‘mUSt consider
issues of project maintenance and fundiné_as an enabling -
element of implementatién (see Tgble 11 and Appendix 8).
Long-term institutional and financial arrémgements as mell
as confinued management meaSureé must be addressed in ‘that
context.

As illustrated in Figure 10, the burden of funding has‘
increasingly fallen to local-govefnments. By the year
2000, local governments will shouidér 87% of the total
costs of emvironmental protection (Buzzards Bay Project
1991c,‘4).

This issue is especially trodbling for the Buzza;ds
Bay Project as it has no éﬁthority to generaﬁe
implementation funds. Its primary smurCe of funding has
: been,Section 320 ofwthe CWA which muét MEEe § ol
féderél/noh—federal-match‘ratio. During completion of. its
CCMP, the Buzzards Bay Project received federal funds
ranging from $200,000 to $607,000 for research and
development of management actions. Since 1991, the Project
has received approkimately $200,000 per year under Section
320 toward monitoring implementation of the CCMP. This
post-CCMP suppbrt funds oversight, tracking and
' facilitation of implementation commitments, preparation of

progfess reports, evaluation of monitoring data,
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communicafion-of results ta thé publre, and modifications
to the programl ‘

Ih= Project also receives funding from other sections
of the CWA and some state transportation bond funds (USEPA
1995d) . However) sighificant finéncial limitations
constrict local and state financing of implementation
activities (Imperial, Hennessey and Robadue 1983). éursﬁit
of realistic funding sources must be considered in the

context of thirty years of Massachusetts’ fiscal hisgtery.

Historical Perspectivel

The 1970s wé;e a period of slow growth. During this
period, probosition 2 1/2 was passed to encourage growth by
severely limiting local property taxes and annual rate
increases. These changes resulted in sevefe restrictions
on local budgets. In response, communities séught aid at
fhe state level..  This aia‘was available in .the early 19805
due to explosive growth in staté,revénues, and now
represents 1/3 of all state expenditures.

However, thé late 1980s and early 1990s have seen
 slower growfh and escalating costs. COncurreﬁt opposition
to tax increases has led to.operéting deficifs and
- legislative gridlock_regarding balancing the budéet. The
implicationé of this bleak economic outlook is felt in

every effort to implement the recommended remedial actions
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in the CCMP. Potential'sources of fpnding scrutinize éach
‘action for an apparént nexﬁs betwéén fundipg and ‘the
éupported action7 Thus, to improve fund-raising prospects,
it is essential that funding sources fully appreciate the
necessity of each action (Buzzards Béy Prpjeck 1931g) .

The Buzzards Bay CCMP Action Plans;éontain‘a diverse
‘set,bf recommended activities that raly on various funding
sources. Regulatory actions, such as the adoption of the
nitrogen loading overlay district by Bourne, Plymouth and
‘Wareham (see #3 on page 53), impose much of the ‘cost on the
private sactor. - In this examplé; developers must comply
with zoning by-laws to minimize nitrogen loading.(BUZzards
Bay Project 1991b, 51).

Other activities require quest_sporadic expenditures.
These aétivities_include acquisitibné of property; any
easements, and small scale local capital projects such as
stormwater detentién ponds . Treathént plants and sewer
connections require more Significant-capital expenditures.

Some of the recommended actions, mostly monitoring
activities, require continuous allocations of funding
(Buzzards Bay Project 1991c). Fértunately, Buzzards Bay
enjoys strong support from citizens’ moniforing-programs
which complement federal and state agenéies.

Chapter Five discusses the relationship of funding to

CCMP implementation further (also see Appendix 8).
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Monitoring

Monitoring water quality is an important evaluative
element of the watershed project because it:
e detects trends in ambient water quality;

o neasures centrols’ -abllity to remove®
pollutants;

¢ demonstrates efficacy of restoration measures;

¢ monitors long-term controls maintenance (USEPA
18858),

To ensure a full descripfiéﬁ,of the estuary’s
. écological integ;ity,'mOnitoring efforts should include
measurements of physical, chemicai, biological and habitat
pa;ameteré (Yoder 19955.. As mentiomed above, citizen
‘ménitoring programs may help fill this gap while incréasing
individual involvement of the watersﬁed project (USEPA
1995a, 8-4). |

The two objectives of monitoring in the Buzzards BRay
CCMP are consistent with the watershed protection approach:

® to assess the effectiveness of management actions
specified by the CCMP.

e to document environmental trends and the need for
new actions (Buzzards Bay Project 1991d, 7).

As discussed earlier in this chapter, baseline data is
.necessary to reach both objectives and to detect change in

the Buzzards Bay Systém. This is espgcially important
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given the difficulty of linking specific management actions
with specific effécts it the.marine'enéironment;

The monitoring plan includes baseline’monitoring,
mitigation monitoring,.trend monitoring and research.
Monitoring“efforts seek to identify the anthio?ogenic
impacts to the Bay, determine their effects,. and conclude
how managemént actions might remedy theSe‘impacté.

The detection of the anthropogenic impacts will be
compared to baseline data on a case-by-case basis in four
areas: pathogen contamination, nutrient enrichment, toxic
cbntamihation, and loss of habitat and living resources.
Table 12 illustrates the nutrient enrichment monitoring
piah for Buzzards Bay.

Citizen moniforing groups assist in several impqrtant
ways. As shown in Figure 11, these groups help achieve the
" ambitious épd expensive26 task of seeking trend data in the
28-embayﬁents.around‘Buzzards Bay. éuéh effbrtsialso
contribute substantiélly to strohg civiec pride and grass-
roots involvement. The citizen monitoring effort not only

contributes vital scientific information, but also

%®The total estimated annualized cost for trend and
mitigation monitoring is $650,000; research tasks are
nearly $300,000.
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NUTRIENT ENRICHMENT MONITORING
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ENVIRONMENTAL VARIABLES MEASURED BY CITIZEN MONITORING'

GROUPS
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increases personal citizen “ownefship" of the Buzzards Bay
restoration.effort (Bﬁzzards Bay Project 1991&, a5
Chapter Six further diséusses stimulating individuél
awafeness and involvement.

The DMF, DEP, EPA, NOAA, FDA, local boards, .
universities, private research organizations;-contractors
and‘citizens will.coordinate monitoring.efforts {Buzxzatds
Bay Project 1991d, 55).- Periedic evaluation'of:the entire
~monitoring program will imprové its efficiency and
responsi?eneSs. The review will inclﬁde issues such as
setting mahagement priorities; dgveloping “actlon”
thresholds,'hypotheses and logic flows; identifying
remediation methods and'resoiution of communicafionu
‘problems, as well as new technologies. The results of
these wmestings will be opeh for public comﬁent té maintain
support for monitoring efforts and piovide positive
feedback to citizén participanté (Buzzards Bay Projéct
1991d, 61). EValuationjof monitoring effprts highlights
the importaﬁce of adaptive management to watershed

protection.

Role of Adaptive Management

All watershed projects must'be‘able to make necesséry

mid-course corrections. An undocumented problem may be
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discovered, or action plan objectives may not be sufficient
to reach watérAquality goéls.A'Conversely, the project. may
be focusing on a problem that was not recognized during the
planning and objeétive—éetting sessions. In order to
reduce these possibilities,'the‘project must nndertake
regular consensus evaluétion, This evaluation includes

answers to the following:

® were correct controls installed initially?
e are controls effective?

¢ what does water quality and biological data
~demonstrate? ; 1

® are stakenOlders meeting commitments? (USEPA
19538, S5-10).

" To construct the most protective and acgeptable
pOlicies} policy makers should étrive'for idealism about
science and pragmgtism about pnlitics,(Lee Mool |
Accomplishment of this .goal requires two aétioné. Programs
Shduld'attempt to incorporaté sciéntific information in its
pureétlform. .Simultaneously, program managers shnuld
temper this idealism with the‘political realities of
consensns'building,'funding issues and the difficulty of

changing the status-qno.
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The prinqiples of ‘adaptive management?’ allow for
ample consideration of ideal scientific opfions. -Politieal
coaflict 1% indispensable for accenting scientific errors
and reinforcing the learning of_adaptime management‘dufing
consideration of scientific options.. Symmetry between
these two forces.will guide policy toward more ecologically
and socially sustainable alternatives (Lee 1993).

‘ The Buziards Bay'Project’S evaluation and ranking of
embayment subwatersheds provides an excellent example of
adaptive management at work in watershed protection. AS
.diseuSSed earlier in this chapte: (see Table 8 on page 55),
the CCMP recommends nitrogen loading rate limits to protect
Buzzards Bay from,exceesive inpnts of nitrogen which ‘cause
water quality.and living resource iosses,

However, preliminary pesearch’demonstrated‘that to
implement this management strategy, a change in scope was
necessary. To manage nltrogen, reseafch must ShOW‘exac;ly
how much nltrogen is currently belng loaded from what‘

sources, and how much nitrogen future bul_ld--out28 will add

?7 pdaptive management entails the application of
science to policy that can change in response to
experience, new information or identification of errors.
Policies based on adaptive management are iterative and
“learn” . .from Snmevitsble srrone (Lee 1993, 10). “ActCive
adaptive management involves learning by doing” (Healey and-
Hennessey 1994, 188) . .

28 see Appendix 11 for specific information regardlng
build-quat. in Falmouth MA.
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(Buzzards Bay Project 1994). However, the inadequate
funding discussed abéve necessitated seﬁting priorities for
thevresearch and'limit;ng estébli;hment.of nitrogen
controls. Further, there has been some resistance to the
conCeét of Limitimg grow£h. fhese socio-economic realities
have amended the need and desire for pure science. The new
scenario creétéd an interest in 1) reducing the size of the
study‘aréa énd 2) creating priority areas to implement
nitrogey: gontréls.  Ihds, the Buzzixrds Bay Poojest
established the embgyment subwatershed approach now in
effect in Buzzards'Bay.

This approach evaluates nitrogen loading to 30
Buzzards Bay embayments from'exisﬁing and possible future
developmént and prOQideé recbmmendéd nitrogen carrying
capacity data for each -embayment. Baéed oh ©his
information, two.evaluatipns are made: ranking of
management effectiveness and the ﬁélue of any threatened
resources. This evaluation helps set management action
’priorities in the'BO.embayments. The embayment method
reflects howtmanggement was adapted to limitedvresources,
ana was focused oﬁ.areas with the greatest potehtial Hox:

‘restoration and public benefit.
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OBSTACLES OF THE WATERSHED PROTECTION APPROACH
The Watershéd protection épproacﬁ has been déscribed
‘as the “ultimate in consensus—based, bottom up insidé
dutt?, 'problem—éhed"based, individualizéd, and targeted
water resources planning and management” schehes (Goldfarb
. 1994, 501). However, like many environmentél management
methodologies,‘it§ successful implementation entails

overcoming some obstacles.

Boundaries

Conflic;s regarding boundaries present one obstacle:to
smoéth WPA implementation. Watershed and aquifer
boundaries dolnot coincide with state, county or'town
jurisdictions. Further( watersheds occur on a wide range
of scales. These scaleé are not standardized and lead to
subjective definition of watershed size. For the purposes
of this paper, watershed scéles include sub-national
(Connecticut River/Long island Sound) ,, regionél (Buzzards’
Bay)ﬁ and ioCal (Snell Creek, a tributary of Westpﬁrt River
that flows into Bﬁzzards Bay) (see Figure LE).

The subjectivity of watershed scale allows flexible

watershed management. As illustrated above; larger basins

*® Management from “inside out” rather than “outside
in’ refers to the preferred management scheme which
utilizes existing institutions to the fullest extent
possible. _

75



WATERSHEDS OF THE UNITED STATES
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can provide an excellent framework for éoordinating
multiple watershed projects whiie water quality and
_ecosystem protection activities are best managed at the
smaller watershed\lével. Generally, several levels of
watershed programs aré conducted simultaneously (Figure 13)
(USEPA 1995b, 1—10), When determining scéle, TS
imperative'to balance inclusiveness with political
'feasibility and provide for inStitutional cu;ture‘(Goldfarb

1994). 1Involving too many players may dilute the process.

Group Dynamics

The difficulties inherent in group exercises also
challenge Qatershed projects. These challenges include:
-establishing a dommon direction,gmanaqing institutional
transitiéns from secﬁoral to bioregional orientations,
documenting the deveiopment proces§ and resolving policy
conflicts. Often, the breadth of the committee approach
may restrict the‘specificity and operational meaning of the .
developed plans (Goldfarb. 1994) . Géining consensus can'be
"disorderly and coﬁtentious, especially if concepts are .
Vague. To overcome these difficulties, it is-esseﬁtial
thét the involved agencies show strong leadership, purpose
.and long-term commiﬁment, Other obligationg include
frequent communication of goals, metﬁods =0 ach;éve them,

and a timeline to merge initiatives (USEPA 1995b, 4-1).
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HIERARCHY OF NESTED WATERSHEDS

Lake Waterbody

&

.Stream Waterbody

14-Digit NRCS Watershed

8-Digit USGS Cataloging Unit

River Basin

Figure 13. (USEPA 1995b, 1-8)
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The Buzzardé Bayiérojéct was not particularly burdened
by internal conflicts during developmentrof the_CCMP.
‘Participants were generally enthusiastic and éooperative;
All stakeholde;s Strongly supported ﬁhe overall goals of
restéring estuarine;Watef quality and reopening
shellfishing (Costa 1995). The scope and design'qf the
Buzzards Bay Project likely bolstered this cooperatiop.

‘As discussed earlier in this chapter, effective
watershed érojects Are larxge enongh to-be economically
viable, yet small enough to capitalize on local expértiSe_
and interest. Buzzards Bay‘is a moderately sized estuary
(228 square milés) with a Arainage basin of 432 square
miles which includes all or sections of 7
municipaiities”; Its catis of land to waksr (1:9:1) is
relatively low compared to Chesapeake Bay (14.5:1) and
Delaware Bay (17.3:1). 'Thé rivers draining Buzzards Bay
are considerably shorter and have smaller drainage areas
than other Massachusetts rivers (Buzzards Bay Project.
1991b, 13). These factors add ﬁp to relatively simple
hydrology and a manageable number éf politicvel entities

within the region. This setting facilitated clearer and

% Most of the communities in the Buzzards Bay
watershed are wholly in Massachusetts. ' Portions of three
towns in Rhode Island and two towns in Massachusetts are
also part of the basin. -
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‘more purposéful goal setting, which may have minimized
conflicts among stakeholders;

The nitrogen loading exaﬁple discussed earlier in this
chapter provides an excellent example of the difference
between planning and implemeptation'in the group setting. -
The CCMP identified the need. to establish an inter-
municipal®® overlay district around the Buttermilk Bay sub-
watershed to manage future nitrogen inputg (Buzzards Bay
Projec£ 1991b, 51).. The stakeholder group readily accepted
this objective during CCMP development. However, conflicfs
érose'at the town meeting level (Costa 1995). The power of
home rule discussed in ChapterlTwo tempbrarily stalled
implementation.' Planning boards quesfioned density levels
recommended by the BB?, aﬁd insisted on,reviewing every
parcel within the subwatershed to determine thé accuracy of
BBP’s data. 'SimultaneOUSly, an outspoken developer
strongly resisted thé creation of any kind of nitrogen
loading district. Howéver, peréistent negotiétions ensued
aﬁd the proponents of the 0verlay_district prevailed. The
difficulties of working in the various group settings were
overboheJ This example illustrates how despite
0ccasionally‘éilowing individual priorities td eclipse

project priorities, disparate local interests in the

' The towns of Bourne, Plymouth and Wareham agreed to
- participate in this managément objective.
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Buzzards Bay watershed have worked successfully toward
their éommonlgoal (USEPA 1995d).

Another factor contributing to the .successful CCMP
group exercise was theAsuppdrtigenergted during the public
participatién segﬁent of tﬁe CCMP approval process. Two
crucial chafacteristics of IEM discussed in Chapter Three
are 1) plaﬁning that tries.to fully'evéluate and integrate
social, cﬁltural, economic issues and'2)'environmental
goals and communication focused on educating the public and
members of the p?ogram. .Thefthéroughness of the public
participatibn process undertaken by the BBP enhanced
commuhication of goals and demoﬁstrated thenloﬁg—term
commitment to attainment of these goalsL

Thé structure of the National Estuary Pfogram itself
also assispéd this process. The NEPvmanagement.prqcess
consists of four phases shown in Table 13. TheﬂNﬁP provides
five years of fundihg.to estuary.pfojecté'for deveiopment
of the CCMP.' As shown in Figure 14;»this'defined funding
"period, combined with élear goals, precipitates careful
: construction;of timelines incorporating all méjor »
components of the CCMP.

The actual implementation of the CCMP has‘elici;ed a

more contentious response'among the stakeholder group.
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NATIONAL ESTUARY PROGRAM MANAGEMENT.PROCESS

e Phase 1 - Planning Initiative: Building a
Management Framework °

e Phase 2 . Characterization and Problem
Dafiniticd -

e Phase 3 Creation of a Comprehensive
Conservation and Management Plan
(EEME)

e Phase 4 Implementation of the CCMP

Table 13. (USEPA 1989, 9).

'As seen earlier in this chapter, some of the strong support
'_ discussed above, may evaporate when implementation demands
specific resource commitments from the stakeholder group

(Imperial, Hennessey, and Robadue).

Evaluating and Monitoring Success

DoCumenting outputs and outcomes presénts additional
difficulties.. Watersheds are dynamic sysfems which often
take years to present chaﬁges whicﬁ can be measqred. This
is attributable to the technical difficulty and resource
- infensity‘of environmental monitoring, as well as funding

limitations (USEPA 1995a, 2-9).
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RELATIONSHIP AMONG THE,CCMP COMPONENTS AND THE MANAGEMENT
CONFERENCE PROCESS

- ‘Management Conferance

Program Public .
Integration: - Information and
Provide for Phase'{ — Pianning Initiative: Involvement:
coordinating Establish Framework Establish

other existing . for Decision Making ongoing

public and . i program

private . 1Tk

activities Phase 2 — Characterization and

Problem Definition

Research: Phase 3 ~ COMPREHENSIVE CONSERVATION Monitoring:

Identify needs . AND MANAGEMENT PLAN (CCMP} Initiate
and initiate COMPONENTS short-tarm
studies ‘ : : and provids
Summary of Characterization Findings for long-term
. T activities

Priority Problems

. Environmental Quality
Goals and Objectives

Action Pians

Phase 4 — lmplémentation of
the CCMP .

Figure 14. (USEPA 1989, 41).

To overcome thess obstacles,' the watershed project
must report progress clearly and regularly to sponsoring
organizations and the public. Since the overall goal of

improving or protecting water gquality may not be detectable
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within a reaéonable time period, interim-adminisffafivé
goals™ may be an appropriate response (USEPA .1995a, 8-2).

The Coalition for Buzzards Bay adopted an innovative
mechanism toltrack progress towara improved water quality
in the Bay. 4ol i989,Athe Coalition has issued an
Environmental Repért Card~§hich eSsentially “grades” the
wate:Shed’communitieS §h their implementation of action
plans in the CCMP (USEPA 1995d) .(see Appendix 9}.

Three féctors are éonsidered in évaluafing progress:

] remediationldf existiﬁg sources of pollution

® maintenance of current protection for natural
resources ~ .

e strategic planning for future development and
growth impacts. ol :

Evaluation categories mirror the-eleven CCMP Action Piané.
The Coalition transiates the CCMP’é recommended actions for
each town into community ‘specific survey and inéerview"
questions. The information generated ithrough these 'sources
is then synthesized into the annual progress report
presented at an annual media event. The Baywide

Implémentation graph (Figure 15) was developed by averaging

2 such ‘goals may include program goals,
(documentation of shifts in resources and timing), activity
- goals, (educational presentations, septic tank
inspections), BMP goals, (reporting of specific controls
installed) and, interim water quality goals, (physical,
chemical and/or biological documentation).
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each of the town’s accomplishments within each CCMP
category (Coalitiomn for Buzzards Bay 1995). :

Figure 15 illustrares that achievement of the CCMP’s
recommended actions remains elusive. However, there are
some very specific cooperative successes. 'Efforrs
regarding on-site disposal systems”‘have.been Craiefal-.
All but two toWnsvadoptea one hundred foot setback linea
from septic leaching faciiities to wetlands and surface‘
waters. Septic_systemvinsnection, maintenance and siting
requirements have improved overall.‘ The establishment of
twenty-eight boat pumpout facilities andv“novdischarge” |
zones in the towns of Westport and Wareham have almost
achieved the action plan goals for boat wastes (Coalition
fer Buzzards Bay 1985, '5) . HOwever, the Bay S most -
critical problems received the lowest total score: nitrogen
management, contrblling growth and controlling stormwater
runoff (Coalitionvfor anzards Bay 1995).

‘-The annual report isvan_indisnensable tool for

evaluating the success of particular Buzzards Bay

3 Title 5, Massachusetts Sanitary Code, was amended
in 1994 to make setback lines and other provisions
protecting sensitive areas more stringent. The Coalition
for Buzzards Bay and the Buzzards Bay PrOJect were active
in pursuing more stringent Code language.
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BAYWIDE IMPLEMENTATION OF THE CCMP
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improvement actions. Its detailed>and straight-forward,
but tailored approach encourages the'practice qf adaptive
‘ management‘and information éhafing. Visual depiction of
successes and failures also helpé stimulate continued
‘involvement and renewed effort -among communities.

Howeve;, the‘repOrt card format hés béen criticized as
discouraging because poor grades were issued to incémplete
projec?s. In response, the Coalition now issues narrative
analysis that recognizes projects in progress (Coalition
for Buzzards Bay 1995). Overall response to this method of
assessment has been positive. It provides accurate
evaluation. Further, the towns’ desire Bor . a posivive -
review encoUrages compliance.with action plan- |
recommendations. Finallyﬁ.the general public has become
more aware of the Bay, the CCMP and ifs‘impiementatibn

through availability of this publication (USEPA 1995d, 12).

Conflicts between Science and Poliqy

An obstacle created by the représentative, consensus-
building process inherent in fhe WERA 1s that the best
scientific option is' not always the preférred choice of:
action (Mlay 1992, 409).

Resource managers.énd scientists freéuénfly conflict
when trying to.solve coas£al prpbiems because of differing

perceptions and needs. Resourcé managers need current data
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to meet statutory and regulatory deadlines. Folicy
decisions demand simple and quick answers from the
scientificvcommunityf The scientific community may be
hesitant to provide management with answers without having
tested and verified initial findings (Mlay 13892, 410).

The BBP anticipated this issoe and responded'by
developing separate science and pelicy stakeholder groups
during certain'segments of the CCMP development process.
These stakeholdersawere'enCOuraged to discuss all issues
and options within their sub~group, but were discouraged
from bringing up complex or eSpecially controversia; issues
within the-ffamework of the large droup. Each sub-group
worked to pare down options to those most realistically
achievable. This streamlining facilitated consensus and
minimized conflicts by_refioing the Lig¥.eof options then
addressed-by the'larger stakeholder oroupr(Costa 195) .
Other'meohanisms to fuse science and policy, such as
setting priorities within an action'plan and. reducing

project scale, wére discussed previously.

Lack of Participation

One foundation of the WPA is the early, consistent and
broad-based participatioh of all affected parties.
However, the WPA’s reliance on voluntary negotiation and

consensus may not.enCOurage appropriate stakeholder
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participation. ‘Individuals or agencies may not participate

in negotiation if'they believe that they can s T
agenda through other means, such as the courts, the media,
or theoumh the polifical process. . Some Stakeholders may
decide not to negotiate if they are firmly entrenched in
their positions or'believe they do not‘havé édequaté
information or resources to achieve their agenda. These
issues must be addressed in brde; to ensure widespread
adoption of the WPA.

Because of its consensual natﬁre,_dévelopment‘and
;implementation of the CCMP is susceptible to individual
prerogative. One person’s objection may block adoptién of
particular language or implementation of a CCMP task,
fegardleSs of the soundness of the partnership. However,
this same strength may be expressed in a positive way when
a flawed‘institutional structure éan be pVercome by the
- ghear will of Lirs participants (Wakeman 1994).

.', Possibie methods to ovércome-the participation
challenge aré federally funded education focused on the
“win-win” aspects of watershed'managément, professional
mediation and tecﬁnical assistance, and grant funding to
correct stakeﬁoldér resource imbalaﬁces-and encourage

participation (Géldfarb'l994)“;

* Another solution has been proposed in Section 302,
“Comprehensive Watershed Management,” of the Senate Clean
Water Act reauthorization bill, S. 1114 which revises
Section 208. State governors would be given the ability to
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The' Buzzards Bay: Project did not’experience'a lack of
participatién during the creatibn of the CCMP. queQer,
communitie$ which did not impiemént the recémmended actions
have not participatéd as fully as needed to achieve the
CCMR' & goals, | |

To keep communities interested and:communicating, the
Buzzards Bay Action Committée (BBAC) was established iﬁ
1990%. All thirteen members of_theABBAC signed an Action
Compa;t_committing them toxreview and updaté town by~-laws
and regulations to'voluntarily facilitate implementation of
the action plans.  The férmation of the BBAC and the
signing of the compact afe“sigﬁificant gestures of
participation and cooperation given the strong home rule of
the reéion (USEPA 1995&{. Chapter Five pfesents aaditional

~details regarding the BBAC.

designate waters, including groundwater and land areas as
watershed management units (intra- and inter-state). This
proposal also calls for eligibility for grants to create

. comprehénsive watershed management plans. 'This would be
limited to specific time periods. and subject to the federal
consistency provision. Although this bill recognizes
regional variations and utilizes existing institutions, its
rather “top-down” approach may create political rivalries,
lack enforceability, and be plagued by funding-deficiencies
(Goldfarb 1994). ' :

3 The Buzzards Bay Action Committee is an evolution
of the Buzzards Bay Advisory Committee which consisted. of
representatives of 12 of Buzzards Bay watershed communities
and served to coordinate their activities in protecting the
resource (USEPA 1995d, 12).



BIOREGIONALISM APPLIED
The National Estuafy Program’s effort to recogni;e the
interdependence between lénd-and‘wéfgr (Lavighe $8e 43 is
an appliéation of the bioregional watershed protection
iapproach. Three fundamental features of the Buzzards Bay
Project. illustrate bipragionalism. The BBP:
e reorders political, economic and social

institutions around a place - Buzzards Bay
~tributaries and estuary:

¢ Tintrodudes a- neow stewardship ethic for water
quality and natural resources; and,

e emphasizes regional culture and identity in
decision-making (Cannon 1994, 281).

Bioregionalism, in the context of the BBP, confirms
the geographic,.degentralized and~participatory aspects of
the watershed approach and adas an ethic of awareness»of
thg complex interrelatedness of natural systems (Cannon
18934

This interplay.stimulates a common interest among
watershed citizens, and often leads té formation of
watershed brganizations, such as the Westport River
Watershed Alliance (WRWA). Informed.decision—making on the

local level helps diffuse typical antagonisms by broadening

the focus toward comprehensivedess {(Carton. 1893).
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CONCLUSIONS

The wafershed protection approach évolved from the
lessons of past river basin planning efforts. This
approach offers a Véry promising énvi;onmental management
ool to- gontrol NPS pollution in estﬁafies.

The WPA is Suitable for addressing NPS pollution’s
diffuse origins. The geoéraphic elements of the approach
‘encourage establishment(of4bioregional programs through
watersheds contributing contaminéted'water to estuaries.
The WPA aiso inyolvés social arrangements to address NPS
poellution. These arfangements encourage pérsonal and
institutional investment in seeking solutiops, ensure
stakeholder accountability, and prométe maintenance of
structural and nonstructural confrols.

. Although this.methodology represents the most logical
approéch to NPS pollution.control, its shortcomingé are
considerable. Overcoming these obstacles requireé( in
part, tailoring each project to the unique éarameters of
its watershed. ‘Thislrefinement iS'facilitated by the use
of adaptive management in watershéd projects.

The benefits of‘thisAholistic approach are
proportional to ifs adoption. If ere town is n§t
partigipating in a watershed progtam, the partnership.
aspect of thé program is éubstantially weakened. The same

is true on the state level. States that adopt the WPA more
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universally will experience more of its benefits than those
‘that adopt piecemeal WPA projects. Fortunately, for
'Buzzards.Bay and other critical coastal areas in
Massachusett§, the state Has emﬁraced the watershed

protection approach.
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CHAPTER FOUR

MASSACHUSETTS AND THE WATERSHED PROTECTION APPROACH

As discuséed in Chapter Two, aarlty attempis te
institute watershed based managément did not pfevail in
Massachusetts. This is true mostly because the concept was
too broad, the politiéal will was absent and the problems
afflicting watersheds did not appear to need comprehensi&e'
approaches. . .

Howaver, the lessons Jlearned '‘from basin‘pianning
helped lay the foundation for comprehensive, geégraphically
defined efforts'in the Great Lakes and Chesapeake Bay. 1In
turn, these experiences facilitatedACongresé’ decision in
1985>to ladnch an EPA led prOgraﬁzin Buzzards Bay“. By
1987, . Section 320 (thé Natioﬁai Estuary Program) of the
amendments to the Clean Watér Act, formalized these
progréms.

The BBP continued ité watershed focused prOgrah to
improve water quality of the Buzzards Bay éStuéry.
Development of the Buzzards Bay CCMP embodied'the concepts
- o - Mg La B, integiation, and pérticipation. By Rugust 1991,

the plan was:adopted into state policy. This policy helped

= Estuary programs were also launched in Narragansett
Bay, Long Island Sound and Puget Sound.
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shape other'agenciés' efforts‘on water issues as they
sought a new framework for'their activities.

In 1992 énd 1993, the watershed approach was formally
adopted. Watershed éssociations/-state and federal
regulatory agencies, corporations, municipalities and
citizens throughout Massaohusettsjhave'haileo the WPA as an
_answer to pollutéd runoff and other watershed problems
(Zimhérman 1995). The efforts of these organiéations have
resulted in two substantiol watershed management efforts:.

the Clean Water Strategy and.the Watershed Initiative.

CLEAN WATER STRATEGY
Overview
" In 1992, the MasséChusetts_Department.of Environmental

lProtection'created the Office of Watershed Management as
! oart of its Clean‘Water Strategy (Hill 1995, 1 This
strategy is based an the watershed-protection methodology
reviewed in Chapter Three. It integrates watér fesources
plahning and protection through assessment.and permitting
of surface water discharges and water withdrawals on a
five-year cycle (see,Appendix'lO).

The Cleanlwaterﬂsirategy establishes 27 riﬁor.basin
teams throughout the state as fundamental planning uoits
for management of integrated aCtivities such as resource

assessment, surface water permitting and NPS control
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programs. The following five functions are synchronized in

a phased program undezr thea Office of Watershed Management:
e water quality monitoring and assessment;
e water Qithdrawal permitting;
° nonpoiﬁt'source pollution control;
® awarding of water quality related grants; and,

® wastewater permitting under the Nétional Pollutant

Discharge Elimination System (NPDES) (Scholze,

Shaver, Harding and Gottlieb 1995).

The Clean Water Strategy is based on three elementég
1) rifegr DEgin planniﬁg unitss 2J-Fis-bassd watersﬁed'data
system; and, 3) better cobrainated water'p:ograms
(Q’Donnell 1993). Individual watershed protection
projects, likeuthe'éuzzards Bay Project, will be examined
on a S5-year Cycle; This cycle coincides with the renewal
schedule of majo: withdrawal and discharge permits to allow
 simultanebus evaluation of water quélity and gquantity (see
Table 14 and Figure 16) (USEPA 1995a, xi).

The Clean Water Strategy helps.the'DEP to focus more
attention.on cumulative impacts, such as N?S pollution, and
more effectiyely involve the public. The DEP has also’
embarked on a -series of éross coordination efforts to
consolidate closely related programs énd eliminate

duplication (O’Donnell l993)<
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According to the DEP, a high priOrity far all
watershea efforts is the’“protection,of‘wetlaﬁds and
riparian zones to enhance fisheries, shellfishing,
;swimming, flood control, . public water supplies and.wildlife
habitat with special attention given to endangered
speqies." Consideration is also given'to “appropriate
restofation projécts for wetlands and riparian zones” (MA
DEP 1D -3 . ‘

Individual watershed restoration projects are
‘cdnduéted 6ver three years.  In the first year, the
watershed is mapped, existing information compiled and
initial community'outfeach conducted. The sécond year
focuses on assessment and devélopment of specific
recomméndationé. The project is implemented in the third
year (MA DEP 1993, Appendix B

The Buzzards Bay Project‘actually predates thé Clean
Water Strategy, thus its resedrch has been incorporated
5oy 2o the.firSt'yeaf of tﬁe three~year EOEA Basin Schedule.
Efforts are being focused on water quality assessment
issues. The expansive work of.the Buzzards Bay-Project‘has
enabled the DEP to address second year'plahning issues.
The Action Plans'developed in the CCMP will be used
extensively by the state in developmeht;of third yedr

implementation goals (McRoy 1995).
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'Geégraphic information systems (GIS) will help
identify the most ;isk—sensitive watersheds and set program
prierities. The theme of “less process, more protection”
will guide efforts to streamline, consolidate and

coordinate state programs.

Program Integration

-Several aspects of water'resQurces programs under the
DEP will be integrated.. The DEP uses watershed—based
planning to coordiﬁate water quality assessmenf and water
quantity analysis as well as withdrawal and surface water
discharge pérmits (NPDES) . The DEP also develops
comprehensive water_quality and compliance assessment data
bases and computerize discharge monitoring reports

(O’ Donnell 1993).

Nonpoint Source Pollution Programs

State "antidegradation éolicies”".address nonpoint
soﬁrce pollution activities and stormwatér discharges. The
focus of this effort is on municipdlities. Surveys of

local government efforts determine local control programs,

authorities for implementing state policy, and the degree

-3 All Commonwealth water quality standards include an
Antidegradation Policy that requires that an alternatives
analysis be conducted before allowing any new or increased
discharge or activity having a significant affect on water
quality (MA DEP 1993, 4).
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of impleméntation. This information is used'to modify
programs -and authorities-to iﬁproﬁe implementation‘of the
state.pélicy.
. An essential Component of watershed protection is wet
weather assessments. Pollutant lOaaé froﬁ théat évents aré
EuErently the-ﬁost sigﬁificant cause of nonattainment of
water qﬁality (MA DEP,l§93,'5)} The statewide watershed
effo;t will focus on land uses ahd associated pollutants.-
For example, in the BUzzards.Bay watershed, land uses |
include urban, aéricuitural and marina, Urban usés are
associated with solids, metals, béétéria,_nﬁtrients, and
pesticidés; agricultural useé are associated with solids,.
nutrients, bacteria and.pesticides; and mafinas are
associated with metals, Dbacteria, petroieum and
hydrocarbons. .The DEP will use this information to
determine pfiority subwatersheds within the larger basin,
identify pollution.sources, and dévelép appropriate control.
meééures including regulatory and nonregulatory approaches.
- Control mechanisms for the wet weather pollutant
sources described abo&e may include NPDESvstormwatér
permits, CZARA management measures, pollution prevention.
education and lécal by-laws and regulations (MA DEP 1993).
AllsmuﬁiCipalities within the priority subwatersheds
with medium to.high_urban deﬂsity will be targeted fér‘

pollution prevention -arkl BMPs. Community programs will
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include drain management, erosion and sediment control,
fertilizer and pesticides control, Streét sweeping, .
stormwater‘treatmenf, salt and snow storage, as weli as an
education/outreach program targeting residents. The
outreaéh program will,inclﬁde~pollutiqn preventi&n
education regarding toxins; water conservation, waste
disposal and-other pertinent issues. (MA DEP 1993).

’

Conclusions

The Clean Water Strategy provides an outstanding
framework for water prégréms in Massachusetts and brings
needed attentién tolthe watershed épprdach. This stratégy
facilitates the goals of the BBP because it
institutionalizes many of the CCMPfs.recomméndations to the
Department of Environmental Froteglion.. Turther, it is the,
intention to Streamliﬁe and intégrate water programs.  The
saviﬁgs'that may result may provide édditional state money
for important water'quaiity protection progréms, inC;uding'
the Buzzaras Béy Bioject (Costa 1995), ‘

The Clean Watesr Stedlegy also highlights the river as -
thé center of the watershed.ecoéystem. Publicity'around
the river bésin focus will likely increase public awareness
and iﬁterest in rivers in their communities and'enhahce

citizen efforts to stem NPS_pollution;

102



THE MASSACHUSETTS WATERSHED INITIATIVE
OvervieW' |

The Magsachusetts Watershed Inditiative Was.laﬁnched !
Deceﬁber FYES8 te Sesh 4 el watershed approach in ane or
>more Massachusetts WAtersheds (Maséachﬁsetts'Watershed
Initiative Steering Committee 1995). Although the
watershed approéch is alieady instiﬁuted in the Buzzards
Bay Project and othefs”,»the Neponset River watershed® was
:éhosen to demonstrate special watershed based coOrdination
of‘all agencies within the Executive Office of
Envirénmental Affairs: Involved agencies include the DEP,
DEM, Departmeﬁt of Fisheries, Wildlife and Environmental
Law Eanrcement, Food and Agriculture, the Méetropolitan
District CommisSion and the Office of CIM.

The Neponhset River Watsrshed Project seeks to -protect
and enhance water resoutces, in oldse “association with
residents, so'tha£ the ri&er and its subwatersheds can
support multiple uses (Kenntedy, O’Shea, Dupn, Jr. and
LeVangie 1995).

The Watershed Initiétive focuses on the structure and

process by which each Massachusetts watershed can implement

| o Other programs based on watersheds include the
Massachusetts Bays' Program, Merrimack River Watershed
Initiative, and the Charles River Watershed Monitoring,
Modeling and Management Project. '

39TheNepo’hset River basin is in eastern
Massachusetts, just south and west of Boston.
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a watershed-based approach to assessment, planhing and
decision making. Participants in the December 1993 forum
which launched the initiative established a Watershed

Initiative Steering Committee (WISC).

The Watershed Initiative Steering Committee and Its Actions

- The WISC is made up of representatives of the'
Maséachusetts Watereﬁed Coelition, the Executive Office of
EpvironmentalAAffairs, private eonsulting.groups, watershed
associations, the Department_of‘Fisheries, Wildlife and
Environmental Lew Enfeorcement,; the EPA, DEM, DEF, the
Massachusetts Bays Program, the Watgral Resgurces
Conservatioﬁ Service, the Massachusetts Audubon Soeiety, MA
CZM, and others. As iliusrrated in Table 15, this |
committee wes charged with twelﬁe actions, including
developing'the Neponset model. The nine highlighted
actions are complete, the two in italies ere in progress,
aﬁd the one,uhderlined is awaiting legislative action. -

The Massachusetts Watershed Initiative embraces the -
watershed approach; It incorporates bottom-up, locally
focused management, encoﬁrages broad-based partnerships and

empowers watershed citizens. The EOEA envisions that this
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TWELVE ACTIONS OF THE WATERSHED INITIATIVE STEERING
COMMITTEE TO FURTHER WATERSHED PROTECTION IN
MASSACHUSETTS

1. Establish a piiot prbject to implement the
watershed approach in one or two river basins.

2. Audit state agencies to assess watershed
functions and improve .interagency coordination
within watersheds.

3. Focus the mission of the Water Resources
Commission on watershed management.

4. Implement a watershed data collection and
processing program.

5. Complete the identifiéation of critical
resources statewide.

6. Pass the Massachusetts River Probection Act.

7. Implement a watershed based wetlands
restoration and banking program.

8. Focus EOEA land acéuisition plans on a
watershed basis.

9. Establish broad-based education on watersheds
and the watershed approach.

10. Urge the Governor’s Task Force on the Clean
Water Act to examine opportunities for amending-
the Act to reflect watershed objectives.

11. Begin to develop a domprehensive-nonpoint
pollution control program.

12. Hold a second watershed management conference.

TRHLe 15, (Massachusetts Watershed Initiative Steering
Commlttee 1983) . :
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initiative will provide more effective solutions for
nonpoint source pollution and other elusive environmental

problems.

. Watershed Community Councils and Stream Teams:

To pursue such solutions, the Steering Committee calls
for the establishmeht of Watershed Community'Councils and
Stream Teams. These groups, consisting'of.divérse
stakeholders, including municipal governments and-
businesses, will oversee watershed management and actively
pursue watershed improvement goals. These councils may
‘establish committees to address teqhnical, out;each‘and
edqcaﬁion issues.. The Community Comnoils énd Stream Teams
will usé the watershed-wide water quality énd habitat
aséessments performed by the EOEA Basin Teams®® in |
watershed planning. The Watershed Initiative-includes a
state-wide goal for Watershed Communify-Councils to lead

nonpoint source pollutioh control, with .state éupport

In an effort to reorient agencies toward the
watershed approach and improve interagency cooperation, the
DEP and DEM jointly developed an EOEA Basin Schedule for
assessment, planning and implementation of watershed
activities. This schedule is upheld by 21 Basin Teams
consisting of representatives of all state and federal
agencies with active watershed projects. 1In 1996, five of
these teams will start the assessment phase of watershed
management, six will start the planning phase, six will
start the implementation phase, and four will be completing
implementation activities begun this year (see Figure 15
and Table 15).

40
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(MassachasettS'Watershed_Initiative.Steering Commitfee
1995).

‘The Massachusetts Watershed Initiative‘ia‘important Lo
the Buzzards'Bay'Eroject and other coastal environmental
efforts because of its eﬁphasis on the role of local
governments. As discussed in Chapter Three, the watershed
apprdach gains much of its strength_froﬁ empowerment at Ehe
local level and bravides more effective implementation of
énvironmental solutions, espééialiy for nonpoint source
pollutian. The eleven Buzzards Bay Action Plans well
illustrate this lacal emphasis. The Initiative confirms
the aignificant contributions and benefits from municipal
participation, This endeavbp works specifically to ensure
extensive municipal inyolvement by offering the incantives.-
listed in Table 16.

Each municipality in the watershed can designate a
representative to serve on the Watérshed Community Council
and on one or more Stream Teams within the municipal
jurisdiction. These representatives will work with
municipal government officials to represent their interests
in the activities of'the Stream'Teamnand Cammunity Courcil.
Figure 17 illustrates the framework for watershed
management promoted by the Watershed Initiative.

‘Three organiiations, other than the Buzzards Bay

Project, provide a regional institutional framework similar
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MUNICIPAL INCENTIVES

1. The watershed approach enhances local capacity
to address needs and priorities through access
to funding, technical assistance and other
resources. POos '

2. The watershed approach can help communities
achieve effective, consistent 1mplementat10n of
bylaws and regulations, by enhancing
communication among - local boards within a
community as well as between municipalities.

3. Using the watershed approach, cities and towns
participate regionally to deal with common
issues, such as water supply protection, _
nonpoint source pollution, etc., within the
watershed. This cooperation facilitates sharing
af personnel, grants, eguipment, acgess Lo water
quality laboratory facilities and other 3
resources for hhwtudl benefit.

4. The watershed approach ensures local
participation and authority in key environmental
‘dec151ons affecting communlty concerns.

Table 16. (Massachusetts Watershed Initiative Steering
Coemmittes 1995, 11). ' ~

to Stream Teams and'Community Councilg, 'The Coalition for
Bﬁzzerds Bay Qas established in 1987 as the outreach arm of
the BBP. 'The Westport River Watershed Alliance addresses
issues in the subwatersheds of both branches of the
Westport River; a tributary €0 the Buzzards Bay. The
'Buzzards Bay Action Committee, made up of a‘repfesenﬁative
of each of the seventeen muﬁicipalities in the Buzzards Bay
‘watershed; promotes the politicallpesition of the |

municipalities (Buzzards Bay Project 199lb}.~'Ihe

108



interaction  af these gréups'with any future Watershed
Community Councils or Stream Teams developed under the

Watershed, Initiative rémains tb;be oHef.

-FRAMEWORK FOR WATE’RSHE}D MANAGEMENT

State and Federal Agencies Subwatershed "Stream Teams"
- public resources - small working groups of
- regulatory mandate interested and affected parties i b
- data collection/analysis /—— - leverage private & public resources -
- environmental standards - data collection
+ - training programs - priority setting
- education

/

‘Watershed Community Council
- interested and affected parties

- stream team coordination

- coordinate writing and
implementation of action plan
set watershed priorities

- conrtinuing forum

Municipal Governments Businesses
- community interests - business interests

- land use decisions e econormic planning
- - data collection

- data collection

Figure 17. (Massachusetts Watershed Initiative Steering
Committee 1995, 9.
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FUNDING ISSUES
Both thg Clean.Water Strategy énd-the Watershed
‘Initiative provide state water:resource égencieSYWitH
better tools for protection of envirpnmental'integrity,
inter-agency coordination, and a more local focus. Anbther
cfucial aspéct to these enterprises is their potential £o
improve the funding pactnes 'for wates activities in the
state. THis aspect is especiall? important to.the'Buzzards.
Bay ProjectAas discussed in Chapter'Three;

The Clean Water Strategy’s plan to streamline agency
programs is designed to improve thé cogt-effectiVenesS of
water programs (tholzeﬁ Shaver, Harding, and Gottlieb
1995). The Watershed Initiative will seek funding from the
Massaéhusetts Open Space Bond Bil1# énd matching funds to
provide either comprehensive basin assistance or capacity
'building'assisténce. ALY but five watersheds will reéeive
their Standard'EOEA Basin Team assistance in accordance

with the Basin Schedule.

CONCLUSIONS
Both of these state initiatives are important
departures frqm Massachusetts’ past basin planning

experiences. Although containing similar elements of

e TG pETt Teuler fhnding,source was chosen because
‘open space protection is key to watershed protection.
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previous efforts, thesé later endeavors are much more
ambitious and enjoy broader support.

The Clean Water Strategy focuses QnAcross—program
coordination, watershed—based programming, elimination of
redundanciés and_enhanced infofmation shéring. Threugt -
this determined effort, the DEP cam ‘set pricofities’ fdr
critical'resources-areés and target those activities posing
the greatest threat (Scholée, at Al 1998).

The Watershed Initiative focuses on increasing
involvément'énd.coordination'of state agencies, local
conservation commissions, planning boards,'boardé of
health, public Qorks depérfments, and private entities in
the control of nonpoint source pollution. Such leadership
is centered in Watershed Community Councils, with the state
playing a supporting>role (MA WISC 1995).

Statewide implemehtation of both of these watershed
oriented management sChemes.will expand the collective
ability of'state ahd. Iocal ééencies to protect aﬁd improve
environmentai quality. Theée endeavors seek strong
partnerships and reinvention of the management of the
environment--the bold approach taken by the Buzzardé Bay

Project.‘
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CHAPTER FIVE

IMPLEMENTING THE BUZZARDS BAY PROJECT: THE ROLE OF LOCAL
GOVERNMENTS AND PUBLIC OUTREACH

‘i The preceding chapters emphasized the importance of .
local governments anti’ publie outteach, ‘This chapbtar
addresses:thesevaépects of environmental management in
greafer'detail through examination'of the:Westport River

case study.

LOCAL GOVERNMENT IMPLEMENTATION

Local Authority

As illustrated in the previous'cﬁepter, Congfess has
recently inCreasea state and local governmentfs
implemeﬁtation of federal water pollution policies. In an
effort to alleviate the unwieldy centralized approach to
envirenmental.protection, fedefal funds have been steadily
reduced and local responsibility inereesed (Apogee
ResearCh,VIﬁc. 1993/ 12). States have taken a wide variety
of approaches to deal with this iﬁcreasing responsibilityf
Thirty—sik states have launched regional or river basin
efforts (Apogee Research, Inc. 1993, 26).

Municipalities with water respensibilitiee ﬁsually
~have some ﬁanagement-responsibility for water sﬁppiy,
sewering, wellheed protection, septic system regulation,

recreation, riparian buffer protection, local censtruction

112



(roads and'buildings), wetlands protection and flood
cogtrol (Goldfarb 1994, 497). Many municipalities .endorse
watershed management as a solution to NPS pollution: This
is true because it provides local civic and business
leaders with the ability toASuitably tailor
responsibilities (see Table 17).(Silverstein 1994, 28).

Nedrly all watershed projects focus on increasing the
‘role of local government. Such empowerment is eééential
because it enhances the;abilit& to cooperate, understand
and resolve watershed issues (Yqhe and Luitweller 1994,
298) . Another éssential co@ponent of watershed pfojéct
implementaﬁion is the‘support and participation of
individual residents Qf the watershed.

Success of local approaches méy be limited by the need
to address a small geographic area, inadequéte funding,
lack of a constituency, and a perceétion among watershed
residents and local officials that local tasks are only

"“patchwork” fixes (Pacific Rivers Couyncil 11993k, 253).

Local Government Players

Nonpoint sources of pollution due to growth and
development are the primary reason for habitat loss and
water quality decline in Buzzards Bay. The. major

regulatory boards (Planning Boards, Conservation
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ACTION PLAN RELEV

ANCE FOR PROTECTING BUZZARDS BAY WATER
QUALITY AND RESOURCES
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high

moderate
little or none.

taken action..

! These municipalities have little or no coastline on Buzzards Bay, therefore marine water-based
action plans to protect Buzzards Bay water quality and coastal resources Jo not apply. Because
Plymouth and Fall River have significant coastlines not on Buzzards Bay, many water-based
action plans will be of interest to these communities. Some water quality action pians apply 10
inland communities traversed by major Streams of rivers.

! These municipalities have agreed to pursue CCMP recommended actions or have alreacy

Table 17. (Buzzar‘ds Bay Project 1991b,. 181).
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Commissions, Boards of Health,‘ane Boards of Appeals), and
town leadership (Selectmen,>Mayor, Town Council) hedd yoint
resbonsibility and authority to implement the CCMP
recommendations.to‘stem these impaets (Coalition_fer.‘
Buzzards Bay, 1). .

Initially, local government may be hesitant\to'embrace
their new roles in CCMP implementation. Often, local
'governments ‘do not have the expertise necessary te
adequately address issues. As shown in Table i8, about
half of Buzzards Bay communities in Massachusetts do not
have professional planners,'conservafion agents or civil
engineers on their staff. However, these municipaiities
have authority regarding zoning, wetlands and septic
systems. Implementation of fhe_recommended aetions af xhe
CCMP: tends -to be more ambitiously'embraced among those
municipalities with these professionals an steff.
Therefore, advocates of the BBP are urging local boards to
create these positions where they are lacking (Rasmussen
1995) . '

Joint leadership with‘staﬁe‘or federal agency staff
may ameliorate this deficiency, as can ciearly stated goals
and objectives (Battie, Summers and Hall 1994, 265).
Understanding tangible prqgram'goals and objectives and
having immediate access to technical aséistance will foster

a sense of trust and confidence among participants -and
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encourage more fluid implementation of action_plansh(Fostér

1990, 23)-.

PROFESSIONAL STAFF ON BUZZARDS BAY LOCAL BOARDS

CONSERVATION PROFESSIONAL CIVIL
AGENT ¥ PLANNER ENGINEER
(agents/towns) (planners/towns) {engineers/towns)
FULL 6/16 (37.5%) 6716 (37.3%) 8/16 (50%)
1 TIME : .
PART - 4718 ra5W)%" ' D/LE - 0/16
TIME
NONE .6/16 (37.5%) 10/16 (62.5%) 8716 (50%)
*Includes plans to. . |
create position.

’-Table 18. (Rasmussen 1995),

Municipalities make daily decisions ‘that address

' nonpoint source pollutioh, minimize or-pfevent risks and
.secure funding fér the comprehensive plaﬁning necessary to
implement watefshed programs (Weiss 1995). These decisions
may occur_pn ééveral ievéls, and may:

® be site-specific (e.g.,'septic system placement) ;

e address a wide range of issues in a subdivision
plan (e.g., reguiring “gteen” latdscaping
practices); ox - -
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®* involve development of a comprehensive plan that
addresses all issues, including growth.

Local governments must support and implement the full
range of necessary watershéd projects to reduce NPS (Smith
‘and Coffman 1995). Some towns have organized a fegional or
sub—watershed~apprbach to water quality problems, such as
the inter;municipal zoning scheme adopted by Waréham,
Bourne, and Plym§uth té-protecf_the nitrogen-sensitive
Buttermilk Bay drainage Easiﬁ. On-_the western end of the
Bay, the Westport River Watershed Alliance has organized
.aroﬁnd that river,ahd its tributaries. The WRWA's focuses
on efforts to re-open shellfishing cUrrentiy cloéed from -
fecal coLiform‘contamination and high nutrient loading.

As shown in Table 17 on page 114, municipalities play
a sﬁbstantial role in all eleven action plans. However,
fhe caée,study discussed below focuses on the action plan

to protect Shellfish’reéourCes.

CASE STUDY: SHELLFISHING RESOURCE PROTECTION

Introduction

Since the 1970s, an'increasing number of shellfish—
harvesting areas in“Buzzérds Pay have. been Closed dua to
pathogen contamination (see Figure 18),. In 1970, slightly
more than 4,000 acres of sHellfish beds were ciosed; by»

1991, -approximately 13,200.acres were closed. Buzzards Bay

117



contributes apprégimately,25% Qf Massachusétts’vtotal
.commercial shellfish landings..-Loss of these‘resources
represents significant economic harm and has warranted
priority attention by the Buzzards Bay Pfoject (Buzzards

Bay Project 1991b, 55).

ACRES OF SHELLFISH RESOURCE AREAS CLOSED IN BUZZARDS BAY
DUE TO COLIFORM CONTAMINATION

13,488 13,158

11,179 11,102

Thousands
af - &cnes
closed

1980 1982 1984 1986 1987 1988 1989 1990 1991

Data for 1990 were for March, and did not include 47,900 dcres in-

administrative closures around the Elizabeth Islands

Figure 18. (Buzzards Bay Project 1991b, 55).

Under the Protecting Shellfish Resources Action,Plan,>
the BBP has identified the following objectives:

1) to keep open all shellfish areas and open pEtoEiy
areas that are closed.
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2) to enhance management of shellfish resources at
the state and local levels.

3) to increase the capacity and commitment of towns
to control identified pollution sources and help
conduct the sanitary survey program. '

4) to increase the ability of DMF to carry out the
©  sanitary survey program and provide technlcal and -
flnanc1al assistance to towns.

5) to fully open the conditionally approved42
shellfish areas (Buzzards Bay Project 1991b, 61).

- The Westport River

In September 1990, volunteer fecal coliform bacteria
sampling and testing began in both branches of the Westport
River. The.WRWA sponsorea thé Adoét—a—Watershed outreach
_ program, in coopération with the'DMF,Athe.Westport Board of
Health, the Westport Fishermenfs‘Association,'and.the BBP
(see Figure 19). Over the yeafs, this testing has expanded
into tributafy streams' and other special‘sites funded by
grants from the Massachusetts Envirénmental Trust (Westport
River Watershed Alliance 1994a). This resgarch has
gonfirméd the rélationship between periodic rain events and

bacterial contamination in the river (WRWA 1994a, 6}. In

2 .7he state sanitary survey classification includes
approved, conditionally approved, restricted, conditionally

restricted, and prohibited categories. Conditionally
approved areas are those open under certain defined
conditions. - Restricted areas contain moderately

contaminated shellfish which can be harvested for
purification. Conditionally restricted areas can be
harvested when contamination is predictably low. Shellfish
in prohibited areas can not be harvested.
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Westport River System
Fecal Coliform Test Sites
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Figure 19. (Westport River Watershed Alliance -1994).
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l9§4,,almost‘400 acres of shéllfishlbeds were opened
éopditionally based on this wet weathér finding (Coalition
for Buzzards Bay - 1995).

| In Westport, ﬁhe greatest contributérs to fecal
coliform pollution are runoff-frOm cow feedlots, failed
septic systemS»anq general runoff from ali Tand aréas.
Known as the “coastal égriéultural resource community of
New England,” Westporf has dairy farms adjacent to the-
river and wetlands. During substantial rain eventé, water
washes over cow feed-lots before it drainé inté the Liver.
The problem has intensified recéntly-as Westport dairy
farmers have increased herd sizes and/or begun raising beef
cattle to compensate for decreased milk prices,(WRWA 1994b,

3] -

Snell Creek

One particular trquble spot is associatéd'with‘the
Pimental daify farm located north of Hix Bridge Road on
Snell Creek, a tributary to the Eést:Branch of the Westport
River (see Figﬁre 19). This farmer has not installed BMPs..
Livestock are not-contained in feed-lots, process water
from the milking barn ié not treated, and mahure is not
stored or‘tréated in any way.

‘The most important factor is that the férmland is

‘seriously stressed by too many cows for its size. The
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Westport Farmers and Westport Fishermen’s Associations have
assisted in establishment of a vegetative buffer S£rip
between the farm'and'the-creek, but this buffervis not
providing appropriate protection. This is‘true because the
vegetation is buried in a continually growiﬁg layer -of
manure currently thrée to five feet deep (Gillespie 1995).
Clearly, this éirCumstance severely curtails e Builer's
ability to slow runoff or filter wastes.

‘Generally, town management énd boards would assist in
resolution of situations of this type. Assistance may also
come from state or federal agencies, ffoh pﬁblic pressure
applied by nonprofit environmental organizations or civic

associations, or some combination of these channels.

The Role of Local quernment

The Cohservation CommissionAhas responsibility for
upholding the Wetlahds‘Protection Act (which addresses
riparian areas).  The Board of Health addresses sanitary
issues, including.shéllfish health and septic gystem
operation. ° The DEP assists local boafds in ‘upholding the
Wetlands Protection Act and is an active playér in the
Buzzards Bay Project.. The EPA generally doeé ﬁot become
involved with small-scale issues, but provides guidance
regarding‘best management practices for égriculture and

urbah' areas.
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Successful'implementation~of many of the Buzzafds Bay’
Prbjectfs recommended action plans hingeélon voluntary
compliancé with BMP regulations. ‘Compliance with
recommended BMPs, -such as detention basins, reducing tﬁé
dairy.cow population and restoring the bgffer, would solve
the Snell Creek problém. However, the Town of Wgstport’s
poLitical climate is unfavorable to aich. aimple resolution.

A number of‘faétOrs may contribufe to these types of
problems. Locai organizations such as Conservation
Commissions and Boards of Health may consist of individuals
not particularly aware of; interested in or'cqncerned about
environmental protection. There may aléo be strong
resistaﬁée to environméntal contréls from pfivate property
interests, developers, or businésé interests. Local boards
may “play favorites,” and adﬁinister compliance sfandards
inconsistently. Finally, local advocacy OrganiiétiOns'may
not have strong influence on local boards or may be limited
in their activities by inadequaté andiné and staffing.

In the Snell Creek case, the farmer cannot reduce the .
density of cows without suffering economic hardship;
Representatives from state and 1ocal-government\responsible
for eliminating tﬁis problem have been reluctant to enforce
existing rules and regulations as these may‘jeopardize the

farmer’s ability to stay in business.
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Clearly, these factors dampen the effectiveness of
local boards-which debilitates the effdrfs of local
environmental organizations and civic associations to rally
watershed citizené around a remedy. Another factor
cénfounding resolution may be thé uhavailability bf funding
. for stafe or federal agencies.

. Thé status of ﬁhis particular farm also complicates
the situation. In’the.late 19705; the development rights
were sold to the Massachusetts Départment of Agriculture
i through the Agriculture Preservation Restriction (APR)
program. This transaction ensures thaf the property will
‘remain a fagm in perpétuity’ (Billaspie 19393). It abpears
that the farm’s designation as“an‘APRnproperty has
dissuadéd DEP from aggressively apprbéchingrthis farmer. A
further compliCating factor is the exemption of farms from
portions of the state We£1ands Protection Act.

Three developments may help sol§e this problem and
begin the lengthy précess of shellfish restoration. -.In
1996, the EPA will conduct a thorough inspection of the
farm property and issie recommendationsvto the farmer for
improvement of his facilities (Gillespie 1995). Also,
individuals less eXposed to polifical pressure are
beginning to urge local boards and.the DEP to more
' appropriateiy address this problem. Perhaps public

pressure through the media, such as a persuasive letter to
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the,editpr, will stimulate a resolution. Finally, the
Westport area’s incréasing'ndtoriety for viticulture may
provide the farmer with a less environmentally troubling

agricultural option (Rasmussen'1995).

Public OQutreach

Without active local involvement, efforts to maintaih
and resto;e watersheds will not move from the planning
stage into implemen;ation (Pécific Rivers Council 1993b,
84). This is especially iﬁportant to NEP projects since
this program has éuffered.because of the absence of a nexus

"between planning and implementation.

Importance of Education .

Informing and involving‘the public about nonpoint
source pqllution may be the most difficUlt aspect of the
NEP. Y¥Yhis is particﬁlarly true in cases such as Snell
Creek where.local and state government. response hinders
efforts to solve problems. Educational programs are
fundamental to watershed project success because they’
iﬁcrease awafeness and stewardship of the natural wateréhed
system. Such programs aiso provide incentives for behavior
change'among certain groupslsuch as developers, farmers,

municipal permittees, and local officials (USEPA 1995a, 4-

Fa
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_Geographic initiatives, such as tﬁé BBP, attempt to
.cultivate.régiﬁnal résponSes tp-envirohmental.crises and
stimulate behavior alteration in that region (Reilly 1991).
Educating the public ébout.nonpoint.pollution_is essential
because of the inherent individual contributién to, but
lack ©f aWareness about, the problem. The challenge.is to
promote change'in human‘behavior in daily activities at

home, at work, on farms and during construction.

BUILDING A CONSTITUENCY

_ Some marine environmental issues, such as control of
‘point source pollution, have an:ihherent public appeal and
benefit from animate citizen actién efforts. Pellution
pouring out of a pipe has an immediate visual impact that
incites indignation among'the public sectors. This
reaction builds a constituency with clear ‘objectives and
strong mdtivatibns.'

Nonpoint' source pollution does not benefit from_thesé
attributes. The scientific-issues surrounding nonboint'
source pollution are more cohplex, its origih is diffuée,
its impacts are initially invisible, and its solutions seem
vague and overly broad. These factors make eutréach
programs regarding_NPS poliutién difficult to construct and
g2kl to The pgblic. -As g resylt, the public rémeifs

virtually unaware of nonpoint source .pollution and their
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particular role in its control. Stimulating a sense of
place and‘encouragihg personal bartiéipatioh-and
involvement are crucial to'succeésful-outreach and
eddcation programs. Each is diséussed bélow fifst
generally, then iﬁ the context of the Westport River/Snell

Creek case.

The ROle‘of Place

Local ¢government and citi2ens must feel ownership of
watershed'pfojects in order to support.them (USEPA 1995a,
2-3). Humans appeéf ko function more efféctiQely within
defined barameters, and Qalue “belongingé somewhere (Foster
1990, 13). . People define”fheir neighborhoéd, town and
région as where they belong. Individuals stroﬁgly value
this sense of home territory. 'Members'of the same
.territory, irrespective of scale, tend to perceive each
other as sihilar aﬁd have a greater propénsity‘to engagé in
similar‘acfivities (Kling and Posner 1990). 1

| - For example, as a region, New Eﬁgland is exceptioﬁally
self-aware, homogéneous, and interdependent sociélly,.
physiographically and economically (Egates 4930, L1).
People recognize‘the.strong hgme rule of the regioﬁ.and
share pride in_itS-hiStory; The Buzzards Bay,region and
other coastal areas enjoy a strohg.maritime traditioh which

further stimulates the conscience of the public to
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participate. Public outreach activities and institutional
interactions must respect these cultural values to

facilitate desired outcomes (DuPraw 1993).

Public Participation -

Efforts to improve the estuary will affect all

. watershed citizené. They wiil be asked to change.their
habits (by conserving water or upgrading septic~sysfems),
share an increased tax.burden, or have their property uses
limited (USEPA 1989, Bl). Outreach programs must generate
an awareness of th§~ecdlogiCal, social and economic
bénefits of restaratien. Such awareness‘is more likely €0
increase acceptahce of restoration projects (Pacific Rivers
Council .1993b, 44). It is-crucial that local citizens are
involved in decisions regarding planning, developing and
implementing watershed projects. An open, visiblé and
unhampered process will encourage such participatioﬁ

(Pacific Rivers Council 1993b, 43).

Westport River/Snell Creek Outreach

The problems plaguing this sub—Qatershed have not -
benefiﬁed frdm strong public outreagh efforfs,f This is
partially due’' to a iack.of a sense of blace regarding Snell
Creek. _Althouéh Westport River is appreciated_as a source

of shellfishing and the home of the successful Westport
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Rivers winery, Snell Creek does nof eﬁjoy'similar
recognition or the associated stewardéhip. e croel-As
"dry for substantial periods of the year and in many areas
offers very restricted fecreationai and commercial
opportunities. Sections of it are nearly invisible due to
thick overhanging Vegétation (Gilléspievl995). Feelings of
Sénse of place connected Qith the c¢reek and by assqciation
the river and the bay are limited to those”individuals
already involved in sampling and other éutreacﬁ.programs.

Environmentalism is not fully embraced in Westport.
The town is moderately divided into two factions: those
concerned about protecting ecological integrity and those
advocating development and agficﬁlture. In~bétween these
two polar positions there are many people. who chpose not to
be involved. Thus, citizen ihterest regarding Snell Creek
is limited to those’alreédy involved.

Efforts‘to educa;e citizens have not met the
exﬁectations of the primary watershed protection group, the
Westport River'Watershed Ailiance.' This group believes ‘
that many people are still not aware of the éomplexities df
the issues, and that others have chosen not to become
inVOlyed; despite efforts of the WRWA to reach out to‘all
sectors of the sub—wate;shed (Gillespie 1885). This is not'

unusual in environmental remediation efforts undertaken in
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the US and reflects the diminutive role that environmental

ethics plays in individual lifestyle'choiceé.

ENVIRONMENTAL ETHICS

Green Ethics Defined

‘The 1990s has seen some increased concern for’
environmental or “gfeen” issues among the general public.
Environmental'concerné are triggéred by interests in
preservation of biodiversity, aeSthetié interests or
interests in protecting public health (Reigh'1990a, r g
Most people are motivaﬁed to‘act in acﬁordance With ideas
about what is good for society (Reich 1990b). However,
définitions of what is “good,” are subject to individual
intefpretation. Further, each individual defines his
conteibution £8 “green living” differéntly. ’ “

The debates émong entities about what is “green,” and
what is not have genérated renewed. - focus on environmental
ethicsr Enviionmental (“greén”) ethics is: loosely defined
as the reConceptualization:of what is appropriate human
behavior toward the’environment, and includes practical
‘expressions of the relationship between humans and the
environment. Praétical expressions include a ¢0mmitmentr

ok

e a reduced human population,

e creating less impact by one’s lifestyle, and
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e ‘improve the natural world among individuals and
within families, firms and communities.

.Environmental ethics recognizes that most people are
locked into a consumptive lifestyle (Sylvan and Bennett
1994). A prime exémple'of this catch ié our feliance on
automotive transportation. Although we may want td use our
cars lesé, societal infrastructure-makes public
transportation either unavailable or so inconﬁehient as to
be unfeasible.

In the Westport River/Snell Creek case, the
“consﬁmptive Tifastyvls” oF concérn is individual
contributions to nonpoint source pollgtion. Residents may
nof want tp,contribute.to degradation of shellfishing
through nonpoint source pollution, but may not be aware of,
or know how to end, their conf;ibution. Further,'residents
may feel that It ls tEs rdsky to changevthe status duo and
seek altefnatives. Finally, fhey may not understand the
connection bétween the long-term impacts-of'nonpoint squce‘
:pollution and lifestyle changes. These factors lead to

inaction.

Environmental Inaction and Individual Responsibility
One of the fundamental challenges to establishing an
environmental ethic is breaking the inaction cycle. This

revolves around several premises:
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®* individuals can only pursue significant lifestyle
changes given changes in social arrangements;

‘® social plahners, politicians and others are able
to achieve social change;

e however, these entities are often committed to the
status quo;

e thus, those able to achieve social change observe
individual revealed preferences and incorrectly .
conclude that changes are not really desired®
{Sylvan and Bennett 1994, 207).

To overcome this cycle, individuals must pursue more
substantial actions. than joining an organization and/or
"engaging in passive environmental activities, like
birdwatching. Individual and household-lifestyles must
reflect their commitment to ecological soundness through
actions such as:

e reducing or eliminating consumption of items which
cause, or whose supply and disposal cause,

environmental damage;

e making environmentally sound purchases and
investments;

e boycotting irresponsibly created goods;

%3 preferences are “revealed” in the actions or
“inactions” we take, but are strongly influenced by what
options are available. For example, if a consumer desires
“green” household cleaning materials which are not :
available in the usual grocery store, the consumer cannot
exercise his/her real preference by purchasing it. When
this consumer purchases chemical cleaners typically
available, it reinforces the manufacturer’s and marketer’s
assumption that the preference was for all the attributes
of the products, not just its convenience. They conclude
that the “green” product is not really preferred-and
continue to market other cleaning.prodUcts.
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~® voting for “environmental” candidates.

° encouraging and assisting enVironmental awareness
in others;

° part1c1pating in pro-environmental. actiV1ties,
and

e engaging in lifestyle alternatives auch as organic
gardening, composting and repairing rather than
disposing of durable goods' (Sylvan and Bennett
1994). ;

.Most. people currently engage in only “mainstream”
green activities, such as curbside recycling and reusing'
grocery bags. They may belong to a national environmental
organization, but most likely do not actively lobby their
representatives or use their buying power as & todk, to
fadvance an environmental agenda.. This important, but
somewhat superficial, “greening" of America rafiéai® onr
reaponse to information overload and limitations orn olf
time and finances.

Frequent receipt of materials fron various sources
demanding time, funds and attention can overwhelm innate
concerns about environmental issues. Instead of making
conscious choices about which isSue and which cause to
support when, the consumer may simply choose not to act on

any of the new demands.. Instead, the individual upholds

their status quo and continues to recycle, reuse garbage
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bags and perhaps suppqrtlﬁheir“féV6ri£e environmental
organization. |

" Another élement contributing_to inaction is human
perception and attitude ﬁoward the ocean envifonment and
our own role in protecting Water quality.‘ Most people now
recognize that the ocean:cannot be used as an eternal‘waste
dump,’but still associate odéan pellution with fndusttry or
waste treatment plants. We have yet to fully realize how
our individual éontributions to nonpoint source pollﬁtion
affect the éstuarine and riverine ecosystems.

Most people do not asséciate Qater quality loss with
routine activities such as:.over—fertilizing lawhs,
ignoring maintenance of the sebtic system or neglecting to
use or maintain best management practices on the farm or in
the subdivision.: In the cése of the Westport River, these -
activitie§“have caused the closu;e of shellfishing.
Howe&er,~many citizens continué‘to implicate other.sources,
eithér.not knowing, or refusing, to start solving the
problem by changing their own behavior.

Groups interested-in aadressing the individual’s role
in nonpoint source pollution conérol musé recognize'that
the target’érbup for their:message‘may be part of this
“mainstream.” Thus, they must strive to incorporate their
message into mainstream environmentalism. The most

formidable challenge to such efforts is conquering the
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inaction cycle. Activities such as water conservation,
judicious pesticiae and feftilizer use, use of non—toéic
household cleaning agents and othere are usually not
integrated in daily lifestyles. The most logical method to
'begin to inculcate such daily activities is ﬁhrough '

environmental education.

ENVIRONMENTAL EDUCATION
An extensive discuSsion of environmental education is
beyond the scope of thie paperQ'Hewever, it is importapt to
understand the baeic eleﬁents that-contribete‘to effective
education programs. Chapter Six contains recommendations
fpr environmental education and.public outreach regarding

NPS in Buzzards Bay.

- Target Audiences and Outreach Techniques

Effective education programs target ﬁhe.appropriate
audience and utilize the most appropriate outreach
techniques for that audience. Most projects attempt'to
cultivate a long-term environmental ethic in target
audiences such as scheolchildren, teaehers and among
members of4ei§ic organiZatioﬁs (USEPA 1995a, 4-8).
Teaching students focuses on fufure decision-makers, may:

recruit watershed program,participahts and perpetuate

adoption of environmental ethics (Burk 1993). Many fewer
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programs target adult decision-makers. However, focusing
on affecting routine decisioné - = home_and car owners ma§
result in a substantial decrease in nonpoint-soufce
pollution. ‘

Envirbnmental oufreach programs frequently rely on
'éanvassing in person and by telephone. Most such efforts
seek public'support@for‘legislative o4 regulatory‘changes”
(Fullmer 1993). Outreach~techni§ues may also include |
involving individuals in water quality monitoring and storm
st stenciling“ activities, conductipg:public sﬁrveys-
and conducting multi—media and mass meaia campaigns. l

Citizens in the Westport River watefshed.are involved
in the following projects:

e River Day, an annual educationa; festival;

e the River News, a newsletter discussing local,-
regional and national environmental issues;

e the Watershed Educational Program, a curficulum
program for schools; and .

e a WRWA sponsoréd annual beach élean up (Westport
River Watershed Alliance, undated).

“ storm drain stenciling programs combine art,

environmental education and hands-on learning. The premise
is that most people are not making the connection between
point and non-point sources of pollution and the impacts on
coastal areas such as Buzzards Bay. ' Educators use stencils
(cut-outs) with messages like “drains to the bay,” to make
that connection. Typically, participants- study maps of the
town highlighting storm drains, then paint the message onto
the visible part of the drain. The goal is to increase
awareness of the participants and all people passing that
particular drain. '
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Water quality monitoring programs engagé volunteers in
surveying, monitoring and restoration activities. |
Concurrently, the watershed project obtains valuable data
aﬁd publicity for the program (Firehdck 19935 . Mewt
activitieé Are in the field, bit somé involve desk-top
publishing, déta entry, OF other skills as needed.

Although iﬁitially laﬁor intensive for the watershed
organization, the experiential learning‘afforded by these
programs is particularly effective. This is especially
true if-participaﬁts are rewarded with Véiiety, increasing
responsibility, and sincere appreciation {Ficghogk 1893) .
However, these'programs‘tend te attract “the -qonverted”~-
‘individuals already aware of, and committed to, ‘waterShed’
issues and water quality protection. Non-volunteers may be
those wiio: are cofntributing greater volumes of NPS through
routine activities.

Many communities both in and out of the Buzzards Bay
region have embraced activities which focus on making the .
connectibn between stormwater runoff, NPS and individual
responsibility. One such program is storm drain stenciling
previously'discussed (Macleod and.Halperin H1EE)C) S e

Another useri NPS outreach tool is.the public survey.
Such surveys cah: measure COmmunity'environmental
awareness, determine the extent of residénts’ daily

activities affecting NPS, evaluate community perception of

RS



the project, and identify'the target audience and any
special communication needs (see Figure 20). This
technique is not currently used anywhere in the Buzzards

Bay watershed.

KETTERING PUBLIC SURVEY. RESULTS

. > TQTAL RESPONSE RATE MseAM 36
DO NOT KNOW: SW RUNOFT CAUSES POLLUTION Mioseessg
DO NOT KNOW HOW TQ REPQRT POLLUTION PROBLEMS Memesmonsy7)
> DO NOT PARTICIPATE IN COUNTY RECYCLING ‘B813
DO NOT USE HOUSEHOLD HAZARDQUS WASTE PRG Dxwwaocetestt 2
DO NOT COMPOST YARD WASTE eawsswasisesow 7 7
DO NOT RECYGLE USED O 2810
CHANGE OWN ANTIFREEZE 25
USE CAR WASH 29
NEVER WASH CAR 3810
WASH CAR WEEKLY Iw&e24
WASH CAR MONTHLY ResemeI3s
WASH CAR 2X/YLAR ie®23
WASH CAR YEARLY B4 °
‘USE LAWN SERVICE S 32
.FERTILIZE OWN LAWN IN SPRING 43
FERTILIZE OWN LAWN N SUMMER 10
FERTILIZE OWN LAWN IN WINTER M7,
FERTILIZE OWN LAWN IN FALL ROOSN 4
USE HERBICODLS =wmi 30

USE INSECTICIDES D4 2
USE FUNGICOES Y.
) © 0 20 40 60 80100
i 10 30 50 70 90
PERCENT OF RESIDENTS

ACTIVITY

| CHANGES IN POLLUTANT LOADS
AFTER PUBLIC EDUCATION PROGRAM® .

V772 77, Y

DETERGENT MOTOR OIL ANTFREEZE NITR
POLLUTANT

POTENTIAL POLLUTANT LOAD (LB/YR)
(Thousonds)

OGEN PHOSPHOROUS
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Figure.Zd. (Smith, Collins,.CaVacas and Lahlou 1993, 460).
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An innovative.prograh for ansWéripg the challenge of
NPS-paliukion isa ﬁulti—media campaign designed to educate
community members about simple and specific wéys,to help
restore and protect water resbu?ces. TheuLaké Michigan~
'Federation conducts one such campaign, “Tére a1l
Connected.” This model program includgs home surveys,
audio-video preSentations, éublic service announcements,
printed materials as well as curriculum material, storm-
sewer stenciling and local Voignteer actiwirics. - 1TE is
available to other communities for adaptation'to their
watershed (Bero 1993).

A similar, but more extensive outreach technique is
the prqfessional mass media campaign. These campaigns
include pﬁblicyinformation and education through a slogan,
logo, mascot; radio taé, radio and television pﬁblic‘
service announcements (PSAS),‘as_well as.video and
billboard messages regafding NPS pollution prevention. The
Bﬁzzards Bay region is currently not conducting either type
of cambaign mostly due to expense.

‘However, in Dane Céunty, Wisconsin, one such campaign
was made possible mostly due to donations. This campaign
had the following goals: '

e develop a public constituency around water quality
protection; .

e educate the public about how water guality is
affected; ‘ i
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e connect resident actions aﬁd~county water quality;

e provide guidance for individual behavioral
modifications to improve water quality; and

e reduce sediment and nutrient loadings in the
county sefvices (Van Vlack 1993). |

Some of the specific elements ef the program are innovative
and may provide a model for the Buzzards'Bay Project;

The campeign’s success revolves around its cleﬁef
theme and design; It_appealed‘to values‘ceﬁtral to most
beople: pride, self-worth, fesponsibility,’and self—.
interest. Although the program addressed a broad audience,
it:stimulated specific actions related direetly to improved
water quality by appealing to the power of individuale.

The specific products.of the campaign afe also
illustrativei The name, WaterWatch, was chosen )
stimulate a focus on daily behaviof regaraing water
consumption and,disposal. ~The logo (é timepiece inside a
water drop) emphasizes that change cantiot be-delayed; the
slegan, “Make YourTDrop Count,” appeals to.individua¥
responsibility and respect for water resources without
assigning blame.

To also focus.attention to water quality, the campaign .
éddpted “You’rezthe solution to water pellution.” The
mascots, Papa Drop and'Droplet——depicting a male and female

character from two generations--are used in school
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programs, parades, festivals and fairs.- The‘television
PSAs address'individual actions influencing water quality,
such as keeping leavés-Out of storm sewars; the radioc spots
complement the videos. Donated pillboardvspace sends the
message, “You’re the solution to water pollution.”
Community access stations run a longer video that takés a
humorous approach to NPS. Finally, widely distributed
brochures inform readérs aboﬁt the campaign,“the‘issues,

and what they can do (VeEh “vVikgk 19%93) .

CONCLUéIONS

EducationAéndjoutreach are semihal elements of
stimulating awareness about NPS polluﬁion éontrol. TRis
" awareness is instrumental to bringing together all of the
'aspects of_watérshed protection discussed in this chapter.

Voluntary compliancé with recommended action plans in
the CCMP, especially at the local level, is indispensable
to achieving the_CCMP’s goals. A ﬁariety 6f socio-economic
and political quandaries often hinder local governments’
a@bllity to coﬁply. .Similar:obstacles may,iimit the role of
state and federal governments. Watersﬁed ﬁanagers must '
seek resolu£ion of these matters through the influence of
individual Wateféhed citizens;.

T imbrove constituency building around NPS pollutién,

managers must .promote the watershed as a specific place,
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' encourage personal involvement toward change, and be
sensitive to regional flavor and custom. Individuals must
be encouraged to adopt greener attitudes toward the world

around them and to go beyond their mainstream actions to

benefit the environment.
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CHAPTER SIX

RECOMMENDATIONS AND CONCLUSIONS

INTRODUCTION
Implementation'in the Buzza:ds Bay, as illustrated by
 the Westport River/Snell Creek case, is charactérized by
both triumphs and'defeats in3estua£ine protectioni
 Education and outreach form the basis of increasing’
awareness about the watershed protection approach and
efforts £6 confrol nonpoint source pollution through the
Buzzards ‘Bay Projgqt. This chapter offers thlve
recommendations and several applications of methods to
increase the effectiveness of such programs on the local
level. Most of these recommendations focus on non-
governmentai §rganizations working to educate and reach the
public.ﬁ A summéry 6f all the preceding chapters follows

the Recommendations and Applications.

RECOMMENDATIONS

1) :Focus children’s educatiohal materials on the
" relationship of NPS pollution and ecosystems. Most

educational materials targeting youth do not teach
about ecosystems or NPS specifically. In an
assessment of water related educational materials,
only 50% addressed general ecosystem topics and 25% -
discussed NPS (Andrews 1993). The increasing
importance of nonpoint source pollution requires
broad-based environmental curricula that teach the
interrelationships of air, land, and water and how
activities impair natural systems (Livingston 1993).
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5)

Use cost-effective multi-media/mass media approaches
to NPS pollution campaigns by utilizing donated
services to the fullest extent possible. Awareness
of NPS is not currently substantial enough to change
daily household'decision—making. However, such
changes will result in improved NPS management.
Education programs, such as the multi-media program
discussed in Chapter Five, that engage several
techniques and focus on practical habit changes are
the most effective at increasing public awareness
and sffecting water guality (Badics 1B95). As. shown
previously, donations can finance part or all of

. such programs.

" Education and outreach efforts must promote a

fundamental change of attitude toward holism and
consideration of all aspects of ecosystem
functioning. Beliefs that the ocean can handle as
much waste as we produce must be replaced with a
fuller understanding of the relationships along the
land/sea interface. Individuals must understand -
that each choice concerning water use, maintenance
of septic systems and BMPsS, use of toxins,
automobile purchases and use, and disposal of
wastes, affects the watershed.

Consumers myst demand bettar chqices o6f green
products. Green products must be more available and
more economical to become more consumable.
Individuals should ask both retailers and
manufacturers for progucts that #Are: legs togic, use
more recycled materials, and require less packaging..
If individuals do not speak up, the inactiom . -coyclke
continues.

Improve individuals’ understanding of their role in
NPS control by simplifying written materials.
Simplifying the information about NPS pollution into
smaller segments may help resolve the problem of
information overload and apathy (see Application
it~ ‘

Improve individuals’ response to their role in NPS
control by reducing the number of changes asked of
them and providing hands-on guidance. Lists of more
than a few actions tend -to overwhelm people
resulting in no action. Thus, organizations may-do
better by promoting one or two activities for some
specified perlod of time (see Application #2).
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)

8)

Use a tiered approach in written literature. Rather
than asking individuals to make changes that may
seem drastic to them, ask them to try one change at
a time. This approach alleviates thé feeling that
individuals are being asked to do too much at once,
and gives them an opportunity to test out actions
that they may have once dismissed. People are more
likely to embrace and repeat actions that seem :
simple, reflect no substantial inconvenience or
cost, and feel good to complete. Once one simple
step 15 taken, more complex actions may follow (see
Application #3).

- Run campaigns that incorporate sponsors. Funding is

frequently the limiting- factor im nonprofit:
organizations’ ability to run campaigns. Thus, it
is essential to capitalize on any opportunity which
apbears fo henefit nanulacturers: or markaters.  Dear

. in mind that sponsorship is good for both the NGO

9)

10)

13)

and the sponsor, and is not limited to retailers:.
Sponsors can include other NGOs, universities and
private businesses such as banks, accounting and
insurarice companies, and travel-related businesses

. (see Application #4).

Run campaigns that combine visible NPS controls with
educational messages and sponsorships. Nonpoint
source pollution is a “hard sell,” because people do
not necessarily understand what it is and how to
control it. Further, most people resist changing

‘their habits, especially if such changes result in

inconveniences or additional expense. Thus, it is
beneficial to run campaigns that illustrate how
nonpoint source pollution is controlled through
structural fixes and how individuals can play a part’
in its contanl &t home. Thig is particularly :
beneficial 'if a sponsor assists w1th costs (see
Appllcatlon #5).

Make. peqple understand that nonpoint source

pollution is everyone’s problem and encourage

personal involvement toward its mitigation. 'In all
literature and public appearances, reiterate the-
role that each of us plays in -the watershed {(see
Appllcatlon #6) .

Be publicly thankful to all of your volunteers.

Keep volunteers engaged through written thank you’s,
vollnteer apprec1atlon events and gifts. Be sure
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12)

that these venues reinforce the “green” message

' (see Application #7).

Capitélize on opportunities presented by electronic

. media. Establish an E~mail address, electronic home

)

page and/or bulletin board (see Application #8).

APPLICATIONS

SIMPLIFY MATERIALS: In addition to, or rather than,
including all aspects of nonpoint source pollution
in one written document, split the issue up into

idre “Hite~size” pegbiops. This may be Eesk
-achieved in a. series of simple primer fact sheets.

Each fact sheet could address one aspect of NPS with .

specific information on how to improve its control.
For example, create one fact sheet that

includes the specific “green” remedy for clogged

drains. Perhaps increase its appeal and duration by

designing it like a recipe or rolodex card.

TARGET BEHAVIOR CHANGES: An example of such a
targeted campaign is the “Baking Soda ‘Break.” This
campaign would entail using volunteers such as scout
troops, interns, 4-H clubs and others, perhaps as
part of earning a “badge” or other program. An
arrangement would be made for the volunteer and a
guardian to enter homes of the watershed resident to
“Clean Your Sink Without Dirtying Your Sea” during a
special month’s promotion. The volunteer would
clean the sink using only;baking soda, a soft brush
and elbow grease. “Payment” in exchange for a clean-
sink could include: leaving literature and the
baking soda, receipt of a small donation, and/or
signing a pledge to take the “Baking Soda Break” for
the rest of the month.

A TIERED APPROACH: 1In November run a “Sand for
Salt” campaign, asking people to use sand instead of
salt for one snowstorm. To encourage participation,
it may. be appropriate to include a sand sample.
Another example would be to ask people to refrain
from laundering clothes during one Spring wet

‘weather event. Once it is evident that this change

is not particularly invasive, other changés may be

more ¢asily instituted.
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4)

=)

INCORPORATE SPONSORS. For example, for the “Baking
Soda Break,” arrangements could be made with Arm &
Hammer to give away boxes of their baking soda at no
cost to the organization. Perhaps the local
hardware store could be a part of the “Sand for

Salt” campaign.

COMBINE SPONSORSHIP, PUBLIC OUTREACH AND FUNDRAISING:
One possible application is a “green” car wish. This
“Env1roWash” could be sponsored by Seventh Generation
or another “green” retailer. “The retailetr supplies the

‘sponges, Soap, and towels in exchange for publicity

while volunteers wash the cars. A detention basin and
grassed swales or other appropriate control can be
displayed as a best management practice. Participants
in the car wash will learn more about the hydrology of
watersheds, the benefits of open space retention, and
the impertante of vegetdted buffers. A mgnprofit
watershed organization could erect a display and
literature booth for perusal while participants wait
for their cars. The hosting organization can keep
profits made from the activity. To gain publicity and
additional customers, perhaps a volunteer could wear a
fish costume or other related “attention grabber.”

ENCOURAGE_PERSONAL INVOLVEMENT: Refer -to citizens’
“watershed addresses.” Ease interested watershed
citizens into responsibilities to avoid burn-out. At

~events, publicly request volunteers for simple,

straightforward actions, such as one phone-call, one
lgtter, or ohe hour of envelope stuffing.- . Plant a
willing “volunteer” to encourage others to follow suit.

7)APPRECIATE VOLUNTEERS: If budgets allow, provide.

8).

certificates, T-~shirts or other tokens, such as gift
vouchers for “green” retailers or baskets of “green” .
products, tree seedlings or other tokens of
appreciation.

GET ON-LINE: Utilize the Internet for research and to
connect with other organizations working on similar
issues. Subscribe to appropriate mailing lists. Link
up with other organizations if maintaining operations

‘alone is unfeasible. Seek donated computing services

and equipment from universities, electronlcs
manufacturers and software companles
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CONCLUSIONS
g protect our Qater; we must control the
pellution that drains off our land” (Browner
' 1994( Ths . ’

The‘anzards Bay NEP.demonstrates that Comprehensive
watershed-based planning and.program implementation is
deeirable to protect coastal water quality from nonpoint -
source pollrtien. Ehaprer One illustrates that nonpoint
source pollution is the most serious threat to coastal
water bodies. . The chapter concludee-that local |
geographically oriented strategies, such as the‘watershed
protection approach, are particularly effective in nonpoint
source pollution control. The Buzzards Bay NEP Project is
the Ti¥st estuarine application of this integrated
.environmental management technique on the east.coast.

The! watarshed |protection approach ré&flects the most
recent interpretation of inteorated river basin planning in
*Ehis country. .Chapter.Two demonstrates that tHe fertile
histary of riVer basin planning substantially contributed
to this interpretation.

The USEPA-has focused on creating the watershed
protection approach as an adaptable management framework.
As discussed in Chapter Three, this approach is based on
four interconnected featnres: 1) risk—basedbgeooraphic

targeting, 2) stakeholder involVement, B integrated
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‘solutions, anﬁ 4) evaiuation"uéing monitoring and other
da£a review. 1In addition,5tﬁe.WPA transfers_substantial
responsibility for managing water quality to local
.govegnmeﬁts.

Thesé features work together to improve drganizational.
cooperation, provide more effective uée_of resources and
ensufe more complete stakeholder ipvoivement in decision-
making--all adding up to overall institutional cooperation
andjecosystém health. As a model of the WPA, the Buzzards
‘Bay Project rests on two principies: a bioregional focqs,
and.an adoption of comprehensive planning and'persistént
public involvement. ‘

The Commonwealth of Massachusetts adopted.these
principles in the comprehensive basin approach of its Clean
Water Strategy and Watershed Initiaﬁiveh Chapter Four
discusses thé_increasing importance of these programs ‘in
light of decreased.féderal‘funding, the-pressing'need.to
address NPS, and the increasing importahce of adaptive
management. Statewide implementation of‘both of these
watershed 'oriented managemeﬁt sdhemés will expand the
colleCtive'ability of étate and locai agencies to protect
and improve environmental quality. Predated by the
Buzzards Bay Project,‘thése endeavors institutionalize
strong partnershipsAaha streamline mariagement of the

environment.
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Formidable challenges, especially regafding funding
limitations, arise when planning progresses into action.
Implementation of Buzzards Bay action plan recommendations
tests all aspects of estuarine management. Thg Westport
River Case-study evaluated in Cﬁapter Five demonstrates-
‘that implementation often unsettles cooperative
relationships among institutions and emphasizes any
'weaknesses in action plans. The Buzzards Bay Project’s
heavy reliance on iocal implementation and voluntary
compliance received strong support on paper. However, when
implemented, some local boards were ;eluctant to cooperate,
some private interests became recalcitrant and.many actions
_ were limited by funding and ihter—govefnmenﬁal friction.

LB ié suggested that eduéation aﬁd oukyeath ‘are the
solutions to the difficulties of implemepting NFS pollutiocn
abatement. Such efforts must create a sense of place,
stimulate individual participation,,reflect'an
environmental ethic, and ca;efully consider the regional‘
setting. |

The integration and collaborative.partnerships_of the
watershed approach offer a new perspective and promise for
solving estuarine nonpoint source pollution problems
(Coastal America 1994). These partnérships can overcome

the diversity of communities, improve understanding of
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watershed‘hydrology, and bring wateréhed'consciousness into
therpublic mind.

We are all ultimately citizens of a watershed--an
ecosystem of éir, land -and water--and our COllegtive action
detérminés the quality of these'ecpsystems. To preserve
our common fate, enQironmenﬁal ménagers mqst meet the
challenges inherent in changing attitudes, and engage all
citizens in maintaining healthyfand productive aquatic‘and

marine ecosystems.
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APPENDIX 1: SOURCES AND CAUSES OF WATER QUALITY IMPAIRMENT
' (USEPA L 3e,” 9=6) .

'POLLUTANT 'OR STRESSOR' .|

. POSSIBLE, SOURCES

SEDIMENT

Cropland

Forestry activities
Pasture

Streambanks -
Construction activities
Roads

Mining operations
Gullies

"Livestock operations
Other land-disturbances

 NUTRIENTS

Erosion, runoff from
fertilized areas -

Urban runoff \

Wastewater treatment plants

Industrial discharges '

Septic .systems _

Animal production operations

Cropland or pastures where,
manure is spread

BACTERIA

Animal operations _

Cropland or pastures where
manure is spread

Wastewater treatment plants

Septic systems

Urban runoff

‘Wildlife

PESTICIDES

All land where pesticides are
used (forest, pastures, urban
areas, golf courses, waste
disposal sites)

Sites of historical usage

Urban runoff

JIrrigation return flows

ALTERED FLOW REGIME .

OR HABITAT MODIFICATION -

Impoundments °
“Urban runoff

Artificial drainage’

Bank destruction

Riparian corridor destructiorn
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APPENDIX 2

THE WATERSHED ECOSYSTEM

(Pacific Rivers Council 1993a)
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APPENDIX 3

SCOPE OF MANAGEMENT CONFERENCE RESPONSIBILITIES UNDER
SECTION 320 OF THE CLEAN WATER ACT

1. Assessing trends in the estuary’s water quality,
natural resources and uses;

2. Identify causes of envirconmental problems by
cgllecting and Analyzing data;

3. BAssess pollutant loadings in the estuary and
relate them to observed changes in water quality,
natural resources, and uses; -

4. Recommend and schedule priority actions to restore
and maintain the estuary, and identify the means
to carry out these actions.

5. Develop plans for the coordinated implementation
of priority actions among federal, state, and
local agencies involved in the Conference;

6. Monitor the effectiveness of actions taken under
the CONE; and,

7. Review Federal assistance and development programs

to determine whether they are consistent with the
goals of the CCMP.
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APPENDIX 3

v :
Policy Committee

EPA Region I Administrator, MA EOEA Secretary

Munagement Committee

Federal and state agencies, citizens groups, town officials,
and-chairs of Advisory Committees

Technical Advisory
Committee (TAC)

Scientists and technical
experts from goverhmcm,
universities, and research

laboratories

' Mana'gemenk Plan Advisory
Committee (MPAC)

Policy specialists from
government, academa, and
local government

[

BBP Stalf

Buzzards Bay Action
Committee (BBAC)

" Town officials

1

Buzzards Bay Projeci'Management
Conference Structurein 1990

(Page. 2)



APPENDIX 4

EXAMPLES OF TYPES OF WATERSHED PROJECTS
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APPENDIX 4
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120

APPENDIX 5: Watershed Protection Processes.
EPA Region IV (USEPA 1991, 6-7)

Designate a Coordinator for the project. The Coordinator is the
project’s “champion” and day-to-day facilitator. .

Write a brief description of the watershed, including its
environmental problems, based on available information.

Delineate the project’s preliminary scope and goals clearly.

Form an EPA watershed team containing a representative from each
program with an active role in watershed management. Thls team
will coordinate EPA programs during the project. :

Assemble and evaluate available information on the extent and
causes of water body use impairment and the .risks to human
health and the environment.

Form an interagency watershed coordinating committee containing
appropriate technical and management representatives from key
government agencies (State, regional, and local), industries,
and citizens groups. This committee will facilitate
communication among groups involved in watershed management and
will help develop and implement the watershed protection plan.

Hold regular meetlngs of the EPA watershed team and the
interagency coordinating committee to identify issues, discuss
solutions, build consensus, and obtain commitments for action.

Identify all EPA and non-=EPA activities and key participants
that are involved with environmental problems in the watershed.
Identify major milestones in each of these existing activities.

Develop a Watershed Management Plan that: -

U Identifies the highest-priority: problems, as determlned by
consensus of the participants

] " Specifies total maximum daily loads and other water
quality-based control approaches

e Describes specific actions to. address problems and

identifies who will take these actions

. Specifies problems or issues that require additional data
gathering and analysis '

or] Identifies opportunities for cooperative efforts

o " Delineates ways to leverage resources 4

° Sets priorities for the EPA programs with regard to the
watershed.

Support further characterization of the watershed’s problems or
the potential solutions, as resources allow.:

Implement the corrective actions identified in the strategy.

Develop environmental indicators_that, through monitoring, will
be used to measure the success of the corrective actions.
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10.

11.

1.

18

14.

15.

APPENDIX 5.
NORTH CAROLINA’S WHOLE-BASIN PROTECTION PROCESS
(Bowman and Creager 1995)

(Page 2)

Compile all existing relevant information on'basin
characteristics and water quality.

Define the water quality goals and objectives for water bodies _
within the basin. (Revise as necessary as more data are .gathered
and analyzed.)

Identify the critical issues (e.g., water supply protection ).
and current water quality problems within the basin and the
major actors (point and nonpoint sources) that contribute to
these problems or concerns.

Prioritize the basin’s‘water quality concerns and critical
issues, in consultation with other government agencies and -
appropriate nongovernment organizations.

Define the subbasin management units, considering basin
hydrology, physiographic boundaries, problem areas, and critical
issues.

Identify needs for additional data.

Collect additional data as approprlate

Analyze, 1ntegrate, and interpret the data collected Revisit
Step 2 through 5 in light of the new information. .

Determine and evaluate the management optlons for each
management unit in the ba51n

Select final management approaches for the basin and targeted
subbasins.

Complete the draft Whole-Basin Management Plan. Perform

additional modeling analyses if necessary to flnalize the
wasteload allocations.

bistribute the draft plan for reviéw and comment from the
Environmental Management Commission and arrange for a public
hearing.

Revise the plan as appropriate in response to comments. and
obtaln final EMC approval.

Implement the management approaches, including point and NPS
control strategies.

Monitor the program’s success and update the plan every five
years.
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BPEENBEX 5 o 0 b1 LB
COMMON ELEMENTS OF STATEWIDE WATERSHED MANAGEMENT
(USEPA 1995A, 2-2)

(Page 3)

Management
Cycle

o

/

Assessment

Strategic
Monitoring

/

Stakeholder

lmp(ementaﬁon

{ Management
- Units

Assigning
Management Priorities and
Plans Involvement Targeting

Resources

Developing
Management
Strategies
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APPENDIX 6.

WATERSHED MA\JAGEMENT‘ A STEP-BY-STEP GUIDE

1993,

(USDC and USEPA

4-43)

. Delineate and map watershed boundary and
sub-basins within the watershed.

2. Inventory and map natural storm water

conveyance and storage systems.

. Inventory and map man-made storm water

conveyance and storage system. :
This includes all ditches, swales, storm sewers,
detention ponds, and retention areas and
includes information such as size, storage
capacity, and age. ‘

. Inventory and map land use by sub-basin.
s lnventory and map detailed soils by sub-basin.

4 Estabhah a clear understanding ot water

resources in the watershed.
Analyze water -quality, sediment, and blologjcal
data. Analyze subjective information on problems
(such as citizen complaints). Evaluate waterbody
use impairment—frequency, timing, seasonality of
problem. Conduct water quantity assessment—low
flows, seasonality.

. Inventory pollution sources in the watershed.
Point sources—Ilocation, poliutants, loadings, flow,
capacity, etc. Nonpoint sources—type, location,
pollutants, loading, etc.

- fand use/loadlng rate analysis for storm water;

- sanitary survey for septic tanks; )
- dry flow monitoring to locate illicit discharges.

. ldentify and map future land use by sub-basin.
‘Conduct fand use loading rate analyses to assess
potential effects of various land use scenarios.

. ldentity planned infrastructure improvements—
S-year, 20-year.

Stormwater management deficiencies should be
coordinated and scheduled with other i
infrastructure or development projects.

10.

1.

12.

13.

14,

Analysis.
Determine infrastructure and natural resources
management needs within each watershed.

Set resource management goals and

objectives.
Before corrective actions can be taken, a
resource management target must be set. The
target can be defined in terms of water quality
standards; attainment and preservation of
beneficial uses; or other local resource
management objectives.

Determine poliutant reduction (for existing and
future land uses) needed to achieve water
quality goals.

Select appropriate management practices
{point source, nonpoint source) that ¢an be
used to achieve the goal.
Evaluate pollutant removal effectiveness, land
cwner acceptance, financial incentives and
costs, availability of land operation and
maintenance needs, feasibility, and availability of
technical assistance. '

Develop watershed management Plan.

Since the problems in each watershed will be

unique, each watershed management plan wilt

be specific. However, all watershed plans will

inciude elements such as:

- existing and future land use plan;

- master storm’ water management plan that
addresses existing and future needs;

- wastewatér management plan including septic
tank maintenance programs;

- infrastructure and capital improvements plan
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APPENDIX 7

TYPES OF INCENTIVES FOR INSTALLATION OF .CONTROLS IN

WATERSHED PROJECTS

(USEPA 1885a, “7=4)

Type of incentive or
Motivational Factor

Description of Key' Factors

Education

Programs that target key audiences and tailor the message to the audience
are most effective in eliciting a behavior change. Can include technical
education about operation and benefits of controls.

Techpical assistance .

One-on-one interaction between the professional water quality staff and the
affected citizen, with recommendations about BMPs appropriate for the
specific site in question. Includes on-site engineering or agronomic work
during the installation of BMPs.

Tax advantages

Can be provided through state and local taxing authorities or by a change in
the federal taxing system that rewards those producers who install BMPs.

Cost-share to
individuals

Direct payment to individuals for instaliation of specific BMPs {e.g., terraces)
has been effective where the cost-share rate is high enough to élicit
widespread participation

Cross-compliance
among existing
programs

Generally a type of quasi-regulatory incentive/disincentive that conditions
benefits received on meeting certain requirements or performing in a certain
way. Currently in effect through the 1985 and 1990 Farm Bills.

Direct purchase of
riparian corridors or
of lands causing the
greatest problems

Direct purchase of special areas for preservation has been used extensively °
by groups such as the Nature Conservancy; community-owned greenbelts in
urban areas are another variation. Costs.of direct purchase are generally

_high but effectiveness’can also be exceptional. Sometimes used to obtain

control of critical areas whose owners are unwilling to install BMPs.

Naonregulatary site,
inspections

A site visit by staff of local or state agencies can be a powerful incentive for
voluntary instaliation of BMPs.

Peer pressure

Sacial acceptance by one’s peers can be a motivational factor for instaliation
of BMPs by some individuals. For example, if a community values the use of
certain-agricultural BMPs, producers in those-.communities are more likely to

‘install them.

Direct regulation of
land use and
production activities

Regulatory programs that are simple, direct, and easy to enforce are quite
effective. Such programs can regulate fand use (through zoning ordinances)
orthe kind and extent of activity allowed (e.g., pesticide application rates),
or can set performance standards for a land activity {such as retention of the
first inch of runoff from urban property).

Incentives from
‘private enterprises

Watersheds ‘with successful nonpoint source projects often are backed by
private enterprises that support the implementation and operation of the
recommended BMPs.”  These companies supply services and equipment that
individuals cannot afford to own or acquire. Without these services or
equipment there is a tendency to neglect BMP maintenance once the flnan(:|a|
incentive expures Some examples include: firms specializing in animal waste
lagoon pumpout and land application, compames that specialize in prescribed
burning for brush control and range management, and professional -
associations skilled in integrated pest management techniques.
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APPENDIX 8
A SUMMARY OF REVENUE OPTIONS

(Buzzards [Eay Preoject 1831¢e,
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APPENDIX 9
COALITION FOR BUZZARDS BAY REPORT CARD - TOWN OF WESTPORT

Westport

A G in 1994

Following the completion of a Growth Management Plan last year, the Planning
Board got to work on revising their regulations and considering new bylaw changes to
better guide the future development of Westport's rural landscape and.watershed to the
Westport Rivers to protect farmiand, open space, and water resources. To improve
stormwater runoff control in new subdivisions, new regulations are in the process of
being drafted. In addition, new road standards reducing the width of new roads and

“allowing for greater use of gravel drives to reduce paving, preserve rural character, and
" reduce stormwater runoff were written and will soon be adopted.

To preserve open space and farmland in new subdivisions, the Planning Board
has drafted a Elexible Residential Development bylaw which encourages developers to
retain open space by providing a bonus dwelling. for every 10 acres preserved. This
development option will provide greater protection for Westport's rural landscape as
well as natural resources. In addition, a requirement that at least 50% of new lots
created  in town be comprised of upland to limit encroachment on nearby wetlands and
allow for adequate siting of septic systems and wells is being conhsidered. These
important changes will go before Town Meeting for approval in 1995.

The Planning Board also began a build-out study of the Westport River
watershed to determine to what extent future development will increase inputs of
nitrogen to the rivers. Nitrogen from septic systems added to the river increases algae
growth, decreases oxygen levels, and subsequently degrades water quality and habitat
for shellﬁ_sh and finfish. By determining what future nitrogen loading will be, the town
can act now. to protect the river for future generations. Completion of this study is
scheduled for June 1995.

It truly was a year of ‘planning for the Westport Planning Board and we look
forward to the adoption of many of these changes in 1995.

The tidal waters of Westport were officially designated a "No-Discharge Area"
for boat wastes in-1994 by the U.S. Environmental Protection Agency. Westport is the
second Buzzards Bay community to achieve this status and one of .only three in
Massachusetts. This designation came largely due to the hard work of the town
Harbormaster and Board of Health-to provide adequate and accessible boat pumpout
facilities. i

An Qil Spill Contingency Plan for the to‘wn.preparéd in cooperation with the
state Coastal Zone Management Office and U.S. Coast Guard remains the only clean
local plan Baywide:. This plan will provide guldance for town respanse actions in the

event of a spill. An oil spill response drill was held in town in December. _
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The Board of Health continued to seek out and.remediate sources of bacterial
pollution to the river with an aim to reopening shelifish beds. Six sites listed in the
Division of Marine Fisheries Sanitary Survey for the river were cleaned up. Other
actions to control runoff pollution from dairy farms in particular included the design
and preliminary. testing of a peat filter stormwater system. The Board of Health is
currently seeking funding for testing of this system on one farm in town. Finally, town
and volunteer fecal coliform testing of the river continued under the direction of the
Director of Public Health to identify ‘hot spots” of contamination in the river.
Reductions in fecal coliform counts in the river and new ways of managing shellfish bed
closures on a "Conditional” basis produced a part-time opening of 380 acres of shellfish
beds in 1994.

The Board of Health held a Household Hazardous Waste collection in 1994.

Fiaid ati cor 1995

1. Adopt ELezlble_Resmnalﬂe_mlopmem proposal at Annual Town Meeting to-

provide for future development options that protect farmland, open space, and natural
resources. (Town Meeting)

Complete Nm;ogen_BmldQuLsmd;LoMﬁsinmRmem and explore options for
management to protect river water quality and habitat. (Planmng Board)

3. Become more active in the acquisition of important open space and farmland. Expand
past efforts to include more farms in state Agrxcultural Preservation Program (APR).
(Conservation Commission)

Wetlands Protection

1. Improve wetlands protection through the adoption of a-local Wetlands Protection
Bylaw which includes provisions for the maintenance of vegetated buffer strips
between developed areas and adjacent wetlands. (Conservation Commission)

2. Make greater effort to atténd wetland workshops and trainings to learn more about
conservation tools, delineation, and enforcement. (Conservation Commission)

3. Follow through with plans to require a minimum upland area on-new lots created in
" town under the zoning bylaw to limit encroachment on wetland areas. (Town Meeting,

Planning Board)

4. Develop an inventory of coastal resources and a comprehensive Harbor Management
Plan. (Conservation Commission, Planning Board) _
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Stormwater Management

1. Adopt Starmwater Regulations and new road standards to reduce and treat runoff
pollution in new subdivisions and commercial developments. (Planning Board)

1. Adbpt_zmd apprbpriate funding for B.e.ttez:menLBJll to ‘provide homeowners with low

interest loans to repair failing septic systems contributing to ground and surface water
- pollution. (Board of Health, Town Meeting)

Input on town actions to protect Buzzards Bay in 1994 was provided by the Westport
Board of Selectinen, Planning Board, and Board of Health
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. APPENDIX 10 ,
WHY STATES PREFER TO MANAGE BY WATERSHEDS

‘Water quality'prbgrams'can focus. more directly on the resources:

rather than measuring success in terms of program activities,
the focus is on environmental results.

The basis for management decisions is improved: all significant
stressors are examined, pooling of resources increases data
availability, .and basin-oriented monitoring produces more
detailed 1nformat10n.

Program efficiency is enhanced: staff effort is coordinated,
modeling studies are consolidated, permitting redundancies are
eliminated, public meetings are consolidated, TMDL reportlng is’
enhanced.

- Coordination among agencies in the state can be improved: roles

are clarified and tasks assigned more appropriately, local
program con51stency is enhanced, .and redundant fresponsibilities
reduced.

Resources are better directed to priority issues: risk-based
procedures can become dominant because water quality impairments
are most easily identified, comprehensive review and comparison
is possible and improved coordination produces common

priorities.

Coordination with EPA can bé improved: EPA and state agencies
have coordinated through programs like NEPs and TMDLs. The WPA
can ensure better long-term planning, coordinated state-federal
commitments, information transfer among states, prioritize basin
plannlng through Section 104(b)(3) and 319 programs, and
facilitate regional and state cooperatlon

Consistency and continuity are encouraged: the tendency to be
reactive is minimized because goals are achieved over fixed
cycles and subject to broad scrutiny during plannlng processes.

Opportunities for data sharing are enhariced: Data housed among
several agencies can be shared via computer technologies,
including. GIS. .

bublic involvement is enhanced: Citizens become aware of, rally
around and interact during development. and activities regarding
their watershed resulting in increased support for associated
programs.

Innovative solutions-are encouraged: The wide variety of
expertise involved in watershed planning creates an excellent
climate for nontraditional selutions to be considered and
implemented including ecological restoration, protection of
critical areas, wetlands mitigation banking and market-based
solutions (USEPA 1995b).
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Comprehensive Saurce Water Protection in Massachusetts

EPA is actively promoting development of CSGWPPs. Massachusetts is currently
waorking to develop a CSGWPP aimed at integrating protection. of both surface water
and ground water sources .of drinking water using EPA’s CSGWPP Guidance as a
model. Through this process, the state has begun to identify inconsistencies and gaps
in the protection programs for both ground and surface water-based drinking water
supplies and to develop recommendations and actlons necessary to address those
deficiencies. :

A critical part of Massachusetts’ current effort is the integration of ‘_the state’s drinking
‘'water protection program with its river basin approach to resource management. With
development of its Clean Water Strategy in 1993, the state started synchronizing
functions within each basin that had previously been carried out in isolation within
discreet water protection programs: water quality monitoring; water withdrawal
permitting (new wells}; mitigation and remediation of nonpoint: sources of pollution; and
permitting under NPDES. Each of these activities impacts drinking water supplies as
well as other waters of the state in some way, and drinking water supplies are critical
resources to be protected in each basin. The state's strategy is ultimately to combine
ground water and surface water protection program efforts into a unified Source Water
Protection Program which will provide protection for all sources of drinking water
throughout Massachusetts. - ‘

Specific issues to be addressed during development of its Source Water. Protection
Program include: {a) defining surface water protection areas for reservoirs and river
intakes of varying sizes and types and identifying appropriate land use restrictions in
those protection areas; (b} alleviating problems resulting from highway runoff to surface |
water supplies; and {c} developing a policy for disposal of water supply-generated
sludge in drinking water protection areas. Additional opportunities for integration of
drinking water protection into the state’s basin approach will be |dent|f|ed as the
program is developed further :
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‘Buildout Analysis in Falmouth

Description __
Falmouth was the first town in Buzzards Bay to complete -a buildout analysis. The

assessment was conducted in 1984, at a time when the town was experiencing steady
growth and the year-round population was.approximately 20,000. Town residents knew
that the town was growing rapidly and might develop problems in the future, but the
results of the buildout analysis were sobering. They indicated that, based on'allowable
growth under existing zoning regulations, the population of Falmouth could more than
triple, to an ultimate population of 68,000 people. With this information, town leaders
can make better informed decisions to limit or control growth and its impacts on the
environment.

- Use '

One result of the buildout study in Faimouth wasthe establishment of a nutrient-loading
program (the portion of that program that covers nitrogen loading to coastal ponds
inspired the nitrogen-sensitivé-embayment concept developed by the Buzzards Bay
Project). Because the program uses a mass loading formula that is principally based upon
population increase, it is one of the best land-use management tools available in coastal
areas. Falmouth’s program goes beyond federal and state laws and increases the
opportunity to protect sensitive coastal areas from the cumulative impacts of growth.

Operation of Coastal Pond Nutrient-Loading Bylaws
Developers proposing projects within the drainage basins of Falmouth’s coastal ponds

must determine the probable impact of the proposed development (in addition to already
- developed properties) on the receiving waters. To ensure that all developments are
.treated equally, the town has set standards for calculating the level of nitrogen loading.
The developer must implement mitigating measures to reduce- the nitrogen output
generated by the development if'analysis indicates it will cause the receiving waters to
exceed their-critical concentrations. '

Outcome _
The greatest advantage of this program is that it allows the town’s regulatory boards to

identify areas in which the density allowed under zoning is inappropriate. The program
has also established a means by which the town can determine the developments that
will contribute more than- their “fair share” of nitrogen. This enables the town to
objecuvely and equitably scale down the densuy. The program is designed so that the
private sector shoulders the major implementation costs. The town is not forced to
conduct exhaustive townwide land-use studies to allocate and regulate growth. Instead,
the program s triggered on a project-by-project basis, and the developers are responsible
for de;ermmmg the impact of additional development. The Project is recommending a
slightly different approach to address the nitrogen-pollution problem as outlined in the
Managing Nitrogen-Sensitive Embayments Action Plan.
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