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Dear Fellow Citizen,

The Chesapeake Bay is a vast natural resource with significant economic, recreational,
and social value o our states and our citizenry. " We 1re'beﬂinning, to see a recovery of
the Chcaap(_'llu, Bay as a result of a decade of hard work, determination, and commic
ment spmrluadui by the Chesapeake Bay Program, a unique pubhc—puvm endeavor
comprised of governments in Pennsylvania, Maryland, Virginia, and the Distric of .

Columbiza working: tomhu with the federal government, cntrcm, and bmmes

The Chesapeake, and its many mibutaries, has suffered from the effects of more than
two centuries of steady growth, from increasing pollution and run-off, and from’
“ICCUITILI’[‘lElOﬂ of sedimentand induserial wastes . Yet, the Bay has begun o respond
due in large part to die action of local citizen uroups ‘and federal, state, and local

UOVCI n ﬂ]Ln t&

When you get right down to it, cleaning up the Chesapeake Bay is a problem that
* begins-at home, right in our communities. Vital citizen-action restoration efforts
carried out in the Bay watershed clearly demonstrate the nu,d to directly mvofw. people

An our restoration effores.

This ten-year lLll()spa.L[l\’L of the restoration of the Cin_mlpc‘ll\u Bay eatuires cleanup
accomplishments and highlights the resulis of our longterm com mstmcnt,tb‘ work
togethier. " We are seeing an increase in aguatic grasses, crucial food sources and hahitat
for many of the Bay's tiving resources. The Bay Program’s revolutionary 3-D model
now allows scientists for the first time w predict the effects of polluton on the Bay.

And the resurgence of rockfish in the Chesapeake region is a positive sign that the

Bay’s health istimproving.
Wehave made significant progress in the Bay cleanup, but we must do more. We

urge you to join our efforts and Kope you will take the pmscnmuon of the Chesa peake

Bay ]mme O YOUT ﬂLl”thi"hUOle and communites.
VSincerely, ; _
| J@% snaldd
William Donald Séhadfe

CGovernor, State of aniand

Chairman, Chesapeake Excecurive Council
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EASTERNOYSTER -

The easteriiopsteris a

resilient estuarine sprecies that

iswell adapted to its fluctuat-
ing environment in the Chesa- .

. peake Bay. It tolerates wide.
-natural variation in tempera-
' tuve, salinity, suspended -

sediments, and dissolved.

“oxygen. To the extent that
enmrmzmenml rcgulatz(ms pro— .

tect more actme or nore Sensi-
‘tive species like blue crabs and
striped bass, they will also
probab{y profect

- opsters. it is feczmd enough to
producr, billions of spat in the
Bay if brood stock abundauce
is bigh, suitable bard sub-
‘strate is pleuqful; and climelic
conditions are opt:mal.
Oysfers filter waler for food, .

Predatwn causes bigh -
“mortality of the young stages.
~High mortality rates also bave
- been caused by diseases’in

recent yéars, Pollution is a

local problem: for oysters near -

industrialized regions of the
_Bay. Overfi shing bas led to
"de pressed barvests, degraded”
oysier gy onnds, and a weak- )

“ened fishery. To rebabilitate

the n':;émc@ i will be necessary
to understand aspects of
ayster biology more completely
(especially discases), to’
rebabilitate the bysten .
grounds, to manage the
resoitree according to scieun-
tific principles, and to encour-
age tbe growth of aquaculiure.

- improving water clarity K
- conditions for SAV and other
- species,
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'SOFI'SHELL CLAM -

Soft shell clams grow

rapidly in the Chesapeake Bay,

reaching commercial size in
11ho years or less. T'bey

: reproduce twice per year, in
sprring and fall, but probably

only fall s_[mw:zmgs are o

inportant in maintaining

: population levels.., Prmc.rpa[
ecological roles performed by
“the species are filtering the
‘water colimy, bproviding sbe{l
sutbstrate for fouling inverte- .
brates, and serping as prey (all

=life. .smges) Sfor a wide - -

assortment of animals... Major -
predators.on juveniles include
blue crabs, eels, and cownose
rays. Some other species that.
may depend bedvily on soft
‘shell clams include diicks, -
. geese, swanv mies 9Lrat<:, aml
FACCOQNS.

Dzsea\ses nery play an
impoﬂrmt role inregulating
‘acdhilt poprlations of soft sbelI

clams; bydrocarbon _{Jolfutzcm

is linked to increased
ﬁ'equency of disease. Oil
pollution does the most wide-
spread and persistent damage .
Ao soft sbelf clams through tox-
icity, aside from its role in in-
dhgcing disease. Heavy metals,
Pesticides; and similar pollu-
tduts can be extremely toxic
but the barmful effects to-
‘clams do not lust if the poliu-
“tiow abates. The main concern
with the latter toxicants is
bicaccumulation by soft shell
- elams, 1with the potesitial for”
passing toxic comtaminants o,
- to predators or to bumans.
Siltation caused by storm

events, drcdguu, opcmtmns or

erosion, can smother clant’
popuiations. Entrophication,
enbanced by mutrient inpuis,
fram sewage or agricilture, is
ot known to have affected soft
- sbelI clam populmmus,
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Falling Aquatic
. Qrasses _

WHERE WE'RE
_GOING

"WHERE WE
- STARTER

People -around the Chesapeake have always seen and enjoyed the Bay's visible
tesources; from our marvelous beds of Bay grasses to birds of prey like the osprey
and bald eagle. But these single species are connected together as parts of 2 complex,
web of interactions which make up Chesapeake Bay's ecosystem.

Do our actiens, the conduct of our fives and businesses have anything to do with-
these species who [ive such different lives from our own? Of course. We wouldh’t
be trying 1o save Chesapeake Bay if we weren't part of her deeply rooted problems.

Chesapeake Bay ~ like virrually all nansral systems ~ runs on energy from the suny
encrgy which {in concertwith the moon) powers thetides, runs the grearhearengine
. that mediates our seasons and climate, and sunlightdhar's caprured by plandife and
turned into organic matter, that feeds us all; forést 1o carde fodder, pl'mkton to

poultry.

For life in Chesapeake Bay sunlightis the engine, but the Bay depends on land -
the vast watershed ~ for its nutrition. It depends-on aitrogen and phosphorus, the
dissolved mineral fertilizers that have come out of the Bay's forests and rivers for
thousands of years, These nutrients are necessary for both the growth of life jn our
waters and as ferzilizer for the thousands of acres of Bay grasses.

The grasses in turn provide vast forests and fields of refuge; for the tiny larvac o ferabs,
for the delicate soft shelled shedding stage each crab undergoes as it grows
maturity, and to the myriad species of iny animalcules and juvenile fish which hide
‘there from their predators. These grass beds are the farms md pastures from which
sally forth the great bounty we call ChcsapeqLc. '




HARD CLAM
. IBe bard clam is found
- gloug the.eastern coast of o
North America from the Gulf of - v
St. Lawrence 1o Texas. I )
(.besrzpeake Bay, the bard
clam is restricted to salinities
above approximalely 12 pipt.
An extensive survey of bard
clam. res"ou rces 1s overdue.
Long terne trends in poprda-
{ibns c'au_nal be determined.
“The life cycle of the bard
clam inclndes a j)elaqic lairval
phase aﬂti @ re!alwe{;r seden-
tary benthic Jm!emle and adul!
. phase.. Predation on new
“recruits is very bhigh; dense
aggregations of bard clams
bave been found in the
absence of predators. Aside
Jrom predation and fisbing
pressure, the natural mortalily
coflarger clams appears very
dow.

" Hard clams are important
suspensi(m;feer'li up infawnda,
thus they are fmportant in
&r azing of primary jn'()dm,-
_lron, transfer of carbon and -~
;.:itf()geu to benthic foodd

‘chains, and through excretion;
rapid recycling of particulate
‘mitragen as anmonia, The
inajor Jood source for bard
clams is planktonic -
microalgae. In Chesapeake
Bay, growth becurs in spring
and fall, when-optinmum water
lemperatures coincide with.
abundant food.

Clams are capable of lwmg

in a variety of sedintent lypes,
but bigher abiundances are

" fornd in cdarse—graincd
sediments. Hard clam stocks
are ,é:iscepiiple to overfisbing.
Recruitmen! rates are poorly
zmderﬂood as are possible re-

" establishment periods if
areas are depleted through

. commercial barvesting... Hard

clam maviculture is well

established anid could casily be .

expanded into sites within the )

Itis this bounty, the youny and growing.fishes, which are the forage that supports
the proud raptor birds we find so impressive; the osprey and'bald eagle. Many of

us think of them as symbols of a natural system at equilibrium in'its processes.

When we humans add those nutrients, often together \wth mud and scdlnnnts in
quantties far in cxcess of this equillibrium, Chesapeake Bay stiggers under tic
imipact. Excess nuttients and sediments come from our construction, agriculture, |

and wasté discharges, from the millions of us Tiving here.

The plankton ~ the minute microscopic plast cells in all natural waters - have first
access o these nuttients arid multiply much more quickly than submerged grasses
can grow.. They overwhelm and overpoguhtc the Bay's surface waters, growing 50
densely thar, ogether with the silts and mud, they shade out light re’lchmb the
botton:. Aqguatic grasses suffer mlgimiy from this onslaughtand in Lhc cur]y 1970s
nearly dlsqppcqred '

Atthe same dme many induseries in the past considered discla:irge and dilution the
best way to' dispose of toxic chemicals. These followed the way of many substances
and spread th roug,hout the Bay, and for predatory birds which ate those organisms,
the chemicals stopped in their tissues, accumulating to where their hmld\ and ability

" to reproduce was compromised. The grasses declinied, living resources declined and
with them, those symbols of a vital Bay, the osprey and bald eagle declined too.

Chesapeake Bay is not the same as i was in past decades; neither is it the great,

seemingly inextiaustible protein factory that H. L. Mencken once extolled.”

Species intertwine, their life pathways intertwine, the welfire of one species depends

on the welfare of many others. We are not exempt from thar web of life and we will
suffer together for its deficiencies. : :



"HOW THE BAY'PROGRAM'WORKS'
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THE ORGANIZING PRINCIPLES

Pre-l 980 The connection between human actvities and the rcsourgcs ‘of the Bay
was recognized in the ninetcenth cenmry, chrescntauves of the oyster industry
voiced concern over the ‘decline of the fishery in-the twendeth century. .Both -
Maryland and Virginia established laboratories whose sole purpose was to studyﬂm
Bay and its tributaries. A number of conferences were held (1933, 1968, 1977) and
- citizens groups bcmme active polluuon control - 1dvocatcs Whereas in the nine-
teenth century concern for the B'ay was voiced primarily by the oyster industry, today
the chorus includes boaters, sportsmen, fishermen, and a large phalanx of
concerned citizens and their clected representatives. State governments have
responded with an -increasingly complex and sophisticated range ‘of pollution

"~ control and managementagencics. [n addition, the Federal i governmentrecogn 1’ch
the need for the national protection of water resolirees and, in the 19707, pmsscd

"a serics of laws which’ fundfimcnmliy clnnhccl the Fr'amcwork for managing and
protectiniy Water resources..

The specific impetus for the EPA's Chesapeake Bay Progran came from. a tour of
thie Bay conducted by Senator Charles Mathias (R-MD) in 1973. Thattour...led to
-conversations 'with Russcli Train, then the EPA Administrator. In fiscal year 1976,
Congress directed the EPA to conduct a five: year, 25-million<ollar study of
Chesapeake Bay... ["md] ~tequired the EPA to assess water quality problems in the
Bay, to establish a data collection and analysis mechanism; to coordinate all of the
various activides involved in Bay research, and to make recommendations on ways
to 1mprovc existiniy Chcsap;al\c Bay m‘mag,cmmt mechanisms...

A Beiy Progavas: did nol assuing s
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1983 To cﬂccnvcly manage the Bay, we must ru._{}g,m"e both its variability and its
umty The Bay's water quality needs vary fromt region to region as do the controls
‘necessary to.support specific regional resource use objectives. The industrialized. -
Patapsco and Elizabeth Rivers have a very different water quality problcrﬁ than the
.Chopmnl\ or Rappahannock Rlvcra Alse, the desired and actua use ofthesu_ areas
varies .ﬂbmﬁcantly, industrial versus agriculture, and ﬁshmg Itis apparent tharwe
‘must also target our control strategies by geographic area...we must ﬁlwqys keep in
mind that the Bayis a complex interactive ecosystem and that actions in any part of
the watershed may result in water quality degradation and impacts on agjuatic
resources downstream. For this reason, it is essental thata Baywide management
“mechanism with appropriate representation coordinate the respective activities of
the Federal and state planning and regulatory agencies. This concept is...The

BLUE CRAB

The biue crab is one of the
most impartant species in the
Chesapeake. It leads the list of

" economically important

species and wounld be neay the
top of e list of ecologically
z'm_portmzt ones., Bivalves,

- crustaceans, and fish areits
Javored foods and. Blue crabs
themselves are important in

the dicts of striped bass, ecls, -

and numerous otber specics.
Hatching occurs near the

mouth of the Bay in summer’

and larvac are exporied to
the continental sbelf where

“development occurs. The -
- mumber of post-larvac that

return to repopulate the Bay |
each year is greatly influenced
by weatber conditions on the
sbelf during the plaﬂk!omc
larval period. Post-larvae tbhat
do make it back settle it the
lower Bay to. metamorpbose to
the juvenile crab stage. Juve-
nile crabs spread tbrougbom
‘the Bay atnd its tributaries .
dz_u'mg the fall and the follow-
ing spring. Submeérged aquatic
vegelation beds and shallow
nearshore aredas are impor-
tant nursery, molling, and
Joraging babitats.

Blue crabs utilize all pabi-
tats in the Bay, from the .

- deepest to the water's edge

-and firom the most saline to
Jresh water. They aire most
al'_;undmzt in deeprer poritons
aof tbhe Bay during winter, but
prefer sballower waters
during summer.

- Although stock appear to be
thriving, there is coucern that
overfisbing may occur. Shove-
{ine development and conlami-
nant-laden runoff water could
degrade important nearsbore
molting and foraging babitats,
Areas that are curvently

- Bypoxic in summer could
- provide additional foraging

and living. spce in the future

if conditions mzproue.




ATIANTIC MENHADEN

Tbe Atlantic menhaden is one’

of the most dbm_xdant

. sp'ecz'es in estuarine and
coastal Aﬂmmc witers, Me -
second most zmpm et Sj)ec‘leb
!Jarvea.ted inthe United States

in terms of qunhty itis

proces‘sed forits oil, protem

- meal and solubles, and is used

extensively as bait for

.. commercial and recreduonal

. ﬁsbmg Menbaden are .
consumers of pbytop!anktan
and plant detritus (md, in trrn,
are fed upon by many preda
tory fish and birds.

The Atlantic suenbaden. isa.
mentber of tbe berring _farml_’y
" but unlike most berrmgs and

sbads the ﬂu.ubaden isa
coastal ocean spawner, It
- ranges Jroni Nova Scotta in

“Canada (o central Florida. Tbe -
Lhesapeate Bay is an m:por— U

tant tursery ground for:
immmature menbaden. The

éritical early stages are spent

in'coastal waters and, conse-
quently, the eggs and larvae.

are notexposed to pollutants - '

in fbe Bay. The Atlantic

. menbaden stock bas reinained.
. relmwe{y stable in récent

- years. Menbaden are able to.
tolerate sudden sbifts inn salin-
ziy and are found thronughout
the Bay from almost fresh
water to biph salinity.
 The menbaden stock must be
managed wisely if itis to with-

“stand beauy fishing pressure .

“and maintain its vial ecological

roles'as ‘an important
converter of phytoplanktion

and p!am‘ detritus and as an -

important food source Jor
i immy other species.

.S'enator Chavles Mathias, one of the
k.ey sbapers of the Cbesapeake Bay Program.

Management Committee [now the Implementation Committee] should be the
coordinating mechanism to ensure that actions are taken to reduce the flow of

pollutants into the Bay, and to restore and maintain the Bay's ecological integrity.

The Management Colnmittee's specific responsibilities should include:
LiCoordinating the implementation of the-Chesapeake Bay Program
recommendations;

ODeveloping a. comprchmswc basin-wide p!'mmng pracess in conjunction
© with oongoing planning efforts;

Olnvestignting new régional approaches to water qu.limj management
including creative financing mechanisms; )

" {IResolving regional conflicts regarding water quality issues; and
- UReviewing ongoing Bay rescarch efforts and recomms.ndmu ’lddltlon‘ll

research needs.

Hopefuily, the nccds of the future ¢can be met and the quality of the Bay preserved.
It is apparent that, we are talkmg about some governmental change, longterm
commitments, and money. There will be no quick-fix for the Chesapeake's

‘problems. We will need to continue to study and to monitor, bur whilfe we do thart;

we will also need to focus concerted. remedial action on some of the most severe

problems in the system. Above all, we will riced to continue the dialogue among ih(.

state and amony the users of the Bay. The new spirit of cooperation and awareness

gengrated by the Chesapeake Bay Program has brotght us to the point, of beilmm, _
that we can, after all, manage the Bay for the bcncﬁt of’t!l



WHO IS INVOLVED AND WHAT THEY DO

The concerted effort 1o vestore the Chesapeake Bay &5 rélatively now. it was
Only teir yedrs ago that state and jederal leadeis frorh cronnd the h(!;f
regsion mel 1o fledee frroivction of e Bay. Itawas only sivpedny ago in the
1987, Chesapecke Doy Agrecnent thai ol Cennid coordinaied
Festoradipn effort el launchod i weas ondy a }' 1 L0 fmn frele “)J)
Amendinents u el a0 ) :

" The 1683 Agrecinend Serin e e u{cuwr! ﬂmeffumpm w £ Feeise the

' c.feclm.e(yhz_wrm souices i the Doy, Tralso gsteblishod the 2R fOr Clenieids

ofa conperaiive strctire 1o develop and coordingte the compivhensivg

Bay cleanup: the Chesapedake Fxecutive Council, #s Implementation”
Committee, cd EPAS Chesapiectbe Beay Licison Office. And it osiablished

‘et Baywide monitoring program to gatber hzwc cletlcs chmfm vichich
desired change conld be zm)(funw[

1983-88" Mﬂrﬂ'md Virginh. Pcnnsylvmh, the District of Columbia,. the
_-Cbcsapcakc Bay Commission and EPA were the original parmers in the Chesa-
‘peake Bay Agreement. Six ather federal agencies formally joined in the Bay cleanup
. in1984: Soil Conservation Service, Fish and Wildlife Service, Nadonal Oceanicand
" Aungspheric Administration, Geological-Survey, U.S. Army Corps oFEngmam
and the. Dc.p'lrtmcnt of Dcfcnse

Commitmentto restoring the Bay‘hgls enabled states whose institutions and-political
traditions differ and federal agencies with.diverse missions to work together to solve
common prob]crhs while retaining the independence of their programs. The
Chesapeake Executive Council provides the leadership and focus that shapes their work.

' IMPI EJMENTAT ION

COMMITTEE |

"RESPONSIBILITIES

The Implementation
Commiltee 1was. eslab!zsbed by
ibe Chesape{:ke Bay Agreement.
of 1983 and is composed of -
representatives for the states
of Maryland, Virginia and -

. Penusylvania, the District of

Columbia, the Chesapeake Bay
Commission, the EPA and otbcr '
Jederal dgencies (De, sfemse,
NOAA, Fish and Wildiife, USGS,
Agricedtire and Transporia- |
tibn). It is responsible for
implearenting the policy
decisibns and technical
studies of the Chesapeake

. Executive Council and coor oli-

naling restoration and protecw .

fion activities under the 1)87

Bay Agreement. R
it establisbes and coordt- :

‘nates afl of itbe Bay Program :

subcommitices and is re_s_{;ou- .
sible for the ammzual mor}..jilau
and budget, preparation ofthe.
Annnal Report, technicaland
computer support ani pubkc -

Chesapeake
. Executive Council

. Principals' Staff
Committee

.Citizens
Advisory Committee

The ChesépeakeBay Program

vutreach. It is admsed
by the éczemgj' C and
Technical zidvisbry
Commitiee, the Local
Government Adwso:y '
Conunittee and the

C itizens Adumm}r
Comuntiltee whose
Chairmen are also
members,

Local Government

Federal Agencies

. Advisory Commitiee Committee
Scientiic & Techmicaly | [mplementation “Budget & Workplan
Advisory Committee Committee "1 Steering Committee

Arr Quality
Coordlnatlon Group
Inb Slrateg:es Public
Subcommiltees ‘ Pa'“C'p‘ Wrkgrp. )
o ”
[ -] I [ [ i 1
Né’;ﬁ?;g ! . Toxics - Monilolin’g _ Mod;elmg ReLs(;::nrges ,fcﬁ_,l::s Dgg\g;%%m Commuﬁ‘:cahons




BAY ANCHOVY

The bay anchovy, a small,
schooling species, is the most
abundant fish in Chesapeake
‘Bay. It is a major consumer of
‘plankton and is itself a major
Jood of predatory fisb, terns,
and jelbyfish making it a key -

species in the Bay's food web. -

The bay anchovy occurs
. tbrougbom the Bay and is -
wzdely tolerant of salinity and
“temperature, It lives to three
years of age, seldom grows
longer than 80 mm, and

“spawns in late spring and supi- .

mer when low dissolved oxy-
-gen may linsit the distribution
of all life stages. Oxygen Ieueis
below 3.0 mglL can be

lethal to eges aid larvae and
DO below 2.0 mgl is eritical,
‘Specific babitat features,
slnlciure, and shoreline ’

i dcvelopmeut are nol'of
particular concern for bay

: '_a)tcbox;y, but bydrog:rapbi'c
Seatures that affect water qual-
ity could Hmil its distribution
and abundance, Surprisingly
lTiitle is Enown abowut
‘toxicant effects on bay anchbouy.
Bay anchouvy losses from being
‘entrained and-impinged in-
power pplant cooling systems |
may affect its abundance as
well as that o (fj“sbc.s that
‘consume it.

' Ba_y anchouy popuiruzons in .
the Chesapeake Bay fTuctudte
-annually, but no loug-term
declines bave occurved,
Deteriorating wealer gualily in
the future could affect its ve- -
productive polential, Summer .
bypoxia already potentially
limits its distribution and -

" productivity in-the Maryland
portion of Chesapeake Bay. A
better knowledpe of toxicant
effects on all life stages and

" better defiition of the bay
anchory'’s kejf role in food
webs will be important io
define water guality criteria
that may be crilical.

HpnR wfh,.m)f Q0! it il

The Implementation Committee, the Council’s operating arm, has 26 members:
delegates from the jurisdictions, and representatives ofthe seven federal agencies and
three interstate commissions {Chesapeake Bay Commission, Interstate Commis-
sion on the Potomac River Basin, and Susquchanna River Basin Commission).
Subcommitees for Planning, NonpointSoutces, Data Management, Modelmgwnd
Rese'lrch Monitoring, and Living Resources coordinate work in those categories
across agency and state lines. A Scientific and Technical Advisory Committee,
whose membership includes directors of major Bay area research institutions,
also assists the Implementation Committee. The Chesapeake Research Con-
sortiﬂm_, an organization of Bay research institutions, provides support... ’

“The Council has a Citizens Advisory Committee (CAC) to provide a public

’ '-perspectwe ori policy issues, CAC has 25 rm,mbcrs. four appointed by the chief

executive in each state, and nine atlarge members nominated by the Citizens

-Program for the Chesapeake Bay, Inc... [Anotlwr committee was formied in

1988 ro repre.senr the local rrowrnmcnt role in the restoration: the Local
Government Advisory Commzme Ir has 20 members f?om Bay . Prorrnm
junsdrcaons | : ‘ o . :

EVOLVING IN NEW DIRECTIONS

Ve orpaiizolional st f '( PRIENTAK: dre:n'm-}’mf:"-m- Jorms the
Framenoriz sy efeienels
Wiy of fi.) cmm l)j;r e (]f{e\!fmzs

for fooking o

1990: As the Chesapfeake Bay Program resolves someof the issues before it, other )
problems come to the forefront for consideration. The first Agreement identified a
small number of critical issues to be addressed. The selecnon of these issues was
based on a consensus amony citizens, resoUrce managers, and the scientific and
technical community. These groups agreed, first, thar these problems were

" important, and, second, that we knew enough about thent 1o develop successful -

solutions.

As tme has passed, the different parts of the complex interstate, state-federal, state-
local, public-private, and legislativeexecutive entities that comprise the Chesapeake
Bay Program have coalesced into an increasingly effective and efficientapparacus for
dealing with the various parts of the problem. It has become apparent thar the

_solutions to many of the problems articulated in the 1983 Agreement and its

5UcCEsSOr...are not going to be as simple as was hoped in 1983, The basic consensus

-as to the importance of the original problems stll holds, but some newly-idendfied

problems demand solutions and require integration into the Program.

The Chesapeake Bay Program is moving in uncharted waters. No other environ:
mental management effore on this scalé has ever been aempted in a_sysrem_as

comiplex-as the Chesapeake...For convenience and manageability, the day-to-day

activities of the Chesapeake Bay Program are coordinated through commitiees and
workgroups such as Living Rr.sour'u_s Modeling, Toxics; Stock Assessinent, ewc. In
reality, however, these areas are not isolated from cach other, and the best decisions.
consider and integrate the deliberations of all these groups. ..The management
community involved in the Bay Program interacts on an almost continuous basis.
This interaction is critical 1o the success of a program that deals across political
boundaries with ‘a nawral system as comp!m as the Chcsapcakc Bay and its

waturbhed

Bopiae 1 De cha i !.-’/T.’."‘;“!\‘s'f-_\'




1992: The umquc 1987 pact set the framework for restoration with cfear gmis and’
objectives, specific commitments, and deadlines for acdon. Ne'lrly all of the
commltmcnta and deadlines have been met, but this is a misleading measure of -

progress because the Bay and
our knowledge of its problems
havl: not remained static. New
‘c:.onpcctions have been found
and. new challenges creared.
‘ Nothing speaks bemer to the
fundamental soundness of the
" Agreementthan howthese new
challenges are incorporated.

A decade ago, scientists were

AT

unable to agree on the refative
importance of phosphorus and
nitrogen as nurrients in estuar-
ies and tibutaries. Continuing
research, much of it conducted * _
on the Chesapeake, revealed o IR i '\ T
the impormance of both. More S BY .U JRELAE

thorough study on the chemi-

“cal transformations of numi
-ents in Bay waters and sedi-
ments has shown how
overenrichment” of nutrients, 1987szgnatorze - Cbesapeake Bay
" algal blooms, and the develop- Commmission Chairman Kenneth J
' ment of. oxygenstarved waer Cole, District of Columbia Mayor
are interrelated. This hasled o Marion Barry, Jr, Perm.sjylvama
a dual nutrient control strategy  Govertor Robert P, Casey, Maryland
_which recognized the spatial Governor William Donald Schaefer,
-and temporal complexity ofim- Virginia Governor Gerald L. Baliles
proving water quality. and EPA'Adming'sh_*ator Lee Thomas,

Thisadvance in knowledge is directly reflected in the 1992 Amendments to the basic
1987 Agreement with a reatfirmation of the commitment to achieve an overall 40%
reduction of nitrogen and phosphorus entering the Bay from 1985 levels by the year

2000, maintin at feast this level thereafter, and to place added cmplnsls on -
imiproving concrol teclmoio;,ms t© attain this reducton.

Research has also made clear that the future success of the Chesapeake Bay Program

will rely freavily on better control of nutrient inputs from the system's expansive
watershed. The new Amendments tlurcton. calls for amajor shift toward pollution-
control in the Bay's tributaries to 1mprovucondmons in the Chesapeake mainstem. :

~
bmdlcs have also demonstrated the link between water quality and the survival and
health of wubmcrgcd aquatic vegetation (SAV). “Consequenty, the new Amend-
ments call for the use of the distribution of SAV in the Bay and its tidal tributaries

as an inidal bellwether of progress in improving water quality and restoring lwmu
resources...,

Ata time when “gridlock” is a popular phrase, the 1992 Amendments offer a B ’ L
réfreshing reprieve. The tescarch observations were made, the required acionswere - '
agreed upon, and the Chesapeake Executive Council responded with performance.
We will always quibble over the modesty or majesty of particudar actions, but on the




“LIVING RESOURCE

SUBCOMMHTEE

MILEST ONES

1987
ERRY ubcommlttee formed

1988 B

[ Preparved Bayurzde
Resource Management
Strategy, Removing Fish -
Passage Impediments . *
. Strategy, an écq_systgm :
Monitoring Plan, anda .-
_Fzsberws Stack Assessmem
Plan
D Publisbed "Habzmt Requzre-
" ments For Chesapeake Bay
-Living Resources™
(1adopted 1Veriz'_uid§'PoliLjr
1989
{J Management Plans prqpamd
~for alosids, que crabs,
oysters, tmd strzped bass

- D Adopted S, ubmerged Aquatz.c

Vegetation PoIrc;y SR

i) Prepared I mplemenmtz‘dn

Plans forfisk passages ami
oysters : ; .

.1990 ’

8 Adopwd @ Watcr_-fowl Polzqy '

" and Management Plan and
JSisbéry Management Plans
Jor bluefish, weakfish, and

spotted scatrout

Ui Prepared Implementation
| : Plans for alosids, blue

" crabs, striped bass,
submerged aquatic
vegetation, rmd wetlands

1991

CE Preparéd i sber_'}’ Mmmge—

ment Plans for summer
Sflounder, shof, craaker and
American cel

s Publisbed “Habitat Reqmre-

ments For Chesapeake Bay
meg resources: Zmi
Edition”

X992 -

11 Publisbed “Anadromous

" Fish Habitat Restoration:
A Resource Assessment”

. 1993

O Prepared a fi sberp Mmmge-
ment Plan for black drum
and ved drum, a Technical
Syntbesis for submerged -

| aquatic vegetation, and

strategies. for-wetlands
mapping and the restora-
tion and protection of
ecologically valuable -
species '

{1 Published "D:sso!ved

| Oxygen Goals”

i
E

" 1983: Goveriors Harry Hugbes of Marylami, Dick Thornburgh

of Pénnsylvania and Charles S. Robb of Virginia — three of. the
‘signatories of the bistoric 1983 Chesapeake Bay Agreement.

bottom line we find that the spccial'parmership 'respon'siblc for the continuity of
mambement and commitnent Tiecessary Lo ensure long-tcrm tesults is in p11c<_ and -
working.

The idea oFcooperau’ve multfurisdicional governance is key to restoring the Bay!
The Amendments call for an expansion of the pﬁrtnerslup by exploring possible

" working relanonshlpa with' the three remamm&, basin states ~ New York, West

tributaries.

" Virpinia, and Delaware - in the development oFsrmtcgles for nutricnt reducuon in -

5 7

THE GOAL FOR GOVERNANCE .

“Coogerative Cossrnance i arother way of saying thar all the ployers
shontidd be b s the gonie. The same ff!c.’:]’be scticd of the evoluing
Appricehy 1 s lije n/ the Dety—-frect ihe whole patien. e
dis¢re g fish laddders oF prasses i CENSessiFg Divie v
-_x‘f(,x;'.-\~ fara betier zr:;;funmm {1 o
" fm’ mwu:')»a!t’( POSEpeaRe ccosystent. THis visrder-
cnd Doceaning inore comprehensivg, \Ve aze buiter
Ielivig conseuences of specific actionsand gather

e R (0 i el b ichy xiprics e reliable.
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Clries cefond the 1

1987: thc Chesapeake Bay Program lmplementadon Committee formed the
Living Resources Task Force direcing it to “provide for the restoration and
protection of the living resources, t]mir habitats and ecological rdnnonshlps lts-
mandate developed fram the g browmg recogniton that “the producdvity, diversity

“and abundanee of fiving resources are the bcst ulimate measures of the Chesapeake

Bay’s condition.” .

With time, the committee realized the need for a permanent body of scientists and
managers 1o guide living resource restoration; the task force rransformed into the
current Living Resources Subcommitee.



The 1987 Chesapeake Bay Agreementsets the broad agenda which the subtommic
‘tee must carry out. More detailed than the 1983 Agreement, the 1987 Agreement

specifies the portions of the Bay ecosystem requiring protection and rejuvenation
" and set timetables for the creation ofmam;_,cmcnt plans to achieve thése goals. The:
.schedude is demanding by any snndvd Yet, the production of detailed plans
“remains on track.

Under the framewor of the !\e\omcz’,‘sz;mvumf Strcitesy ceclopted iy
JO88, nwelve living resonice ananagement plts have e written,
dewicived by lhe Bay Program and the public aid adopted i by the Execitive
- Council 1o guide the coordinated » wanagenten of the Chesapealke Bay's

- fish and waterfowl. While pe cople respect political & sonendorios andd oo
signs, species do nof aide; ;e_c{zz‘ce, COOPETARE ekianement (s essent ol for
the jils‘b a-'ud'?.z w!@{ fowd to survive and prosper.

1992 Unni the signing of the 1987 Aé,I‘CCITlEnt ‘much of the restoration effort'
hmged on saving the Bay s plants and animals one species ata ime. Impltcn:m the
Living Resources Subcommlttce s'charge is to manage the Bay from an ecosystem
approach. For example, we seek to restore not only the ayster, but also its habitat.
The oyster reef hosts a variety 'of dependent species. By restoring the reef and its
oysters, we will not only bolster populations of other reef species but uldmately help
clean the Bay as more and more oyster filter her water, '

Each species has a niche which is integrally rélared w6 all other niches in the comp[et
workings .of the Bay ecosystem. By nursing the ecosystem back to- -health; we
nccessanly promote the-wellbeing of each component specu:s “
e By Prograin Das ieo audiences: A pubilic that ashs, ©
Gy /)"u’(’ PRl el rge gronp of SCiestisis, maiagers, i
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COMMUNICATIONS
SUBCOMMITTEE -
-MILESTONES

1987

Ci-Established as the Public
'_frgfonnalion and Education
Subcommiitee.

0l Spousored public outreack
and education con_[erence N
for Bay region

" UReprinted “Baybook,” an
_easy to understand guide

. Jor reducing water pollmmu.

) at bome
0 RL_prnued the EPA’s
doczmwm “Intréduction to .

T an Ecovysiem, a _przmer on

- the Bay
1988
" G Created “Bay- Acuwty
Cards™ - Student activity
' _cards to assist in teacking
‘about all ae.pectc o, f the Bay
19390
3 Developed “Wetland
' L’ducalzan Resource
Inventory”
1991 .
[ Changed name to Commum—-

cations Subicommittee and

broadened mission to in-

- clude developing more
effective communications
about the restoration and
thre Chesapealze Bay Program

- O Established the Chesapeake

Bay Qommumcalrrm.s Office.
1992
[l Created "A Citizen’s Gmde,
to the Chesapeake Bay
FProgram,” a public
education oviented

Ppamphblet about Chesapreake’,

Bay Program-activities
it Establisbed Urban Teacher

Training Worksbops in eacl

of the Bay jurisdiclions to-
prowde teachers with Bay- |
-related education material
U Introduced *Bay Starts
Here” program o promote

stewardship of the Bay and .-

. dls tribularies
1993
O Unilertook a Bay “Attiludes
" and Bebavior” sprvey, a
welershedavide research
project to determine citizen
attitudes toward the
- restoration of the Bay

11993: A growing number of business peaple, developers, and [Soliﬁca! leadc_:rs;

understand thatwhatis good for the environmentis ultimately good for the economy
and the public welfare. Many private citizens have become involved in helping the

‘Bay. and its living, resources through interest groups, advtsory committees, dona-

tions, and individual volunteer work...

Buthow do we help the public at farge to better understand the connections among
the water, land, air, people, and, of coutse, the living resources, when many of the
spegialists are just' beginning to grasp this idea? We will anly céﬁqucr the problems
of non-point soutce poliunon as a'prime example, when the niajority of decisions
that dre made locally by developers, local officials, engineers, homeowners, and'
farmers are made with a'sense of the whole system, the watet, the land, the air, the
people, living resources ~the Chiesapeake Bay ccosystem. lewould be foolish to think
that we can regulate all of these decisions gt State and Federal levels. Butwe can work

“hard to educate, o offer alternatives, to coordinate our environmental programs at

all levels of government,.and to urge that the lessons we are'learning from the
Chesapeake experience ate shared and applied throughotrt the watershed.,

'SEE ALSO

OThe Chesapeake Bay E’rogmm A Commltment chcwcd February 1988
E}Chcmpcq[\e Bay: A Framework For Actiory September 1983,



‘LEARNING TO ASK THE RIGHT

QUESTIONS/FINDING THE
RIGHT ANSWERS'

At & most 'fu;?sfa;m.'i'?m.f' level, the phrase Cleaning gy the Che
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THE FIRST QUESTION

Pre-1983: In choosing problems upon which to focus research, the EPA looked 10
the sciendfic cormmunity, the Bay area governments, and the public. A list of ten
‘candidate issues was drawn up. From this list, three topics were chosen as targets

for the.25 million dollar research program. Nutrient enrichment, toxic substances,

and the disappearance of submerged grasses were inajor concerns upon which lirde

previous research money had been spent. Shordy after the priority objectives were

established, the Chesapeake Bay Program's managers developed and implemented

extent possible they involved all components of the Bay community in die decision

process. This included scientsts, state officials, citzens, recreational interests,

watermen, business, and industry.

.In addition to cdordinating and staffing principal research efforts, the CBP also

- developed a computerized data management system to compile and evaluate the data
collected by individual CBP projects and by other rescarch efforts... The information

ESTABLISHING THE DATA BASE
Scomuon sel of dmdudedoe”
s qualing woniioring Sstent
NS subsediuil i
1 i nmmn 5 rverchos of the e shed, resect
ather podlidasis. On the ey

J’Ie b CE srehensite

-assémbled in the CBP d'lta base is considered to be the most extensive body of

scientific knowledge on any sinyle estary in the world. More impottant, the data

base prowdes a common set of knowledge aboutthe Bay's ecological problems.~a

prerequisite necessary to carry our individually and cotlectively the most urgent task

of establishing common goals for action to improve the Bay.
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" a unique approach to managing a water quality research program. To the greatest -

i 3oty .ﬂ}’{\‘.

1984: Like analysts diligendy tracking the daily fluctyations and longterm trends .

of the stock market, Bay scientists monitor the Chesapeake Bay. Routine collection

and analysis of water samples providé information on short and longterm changes

in water quality while the status of the supporting members of the estuarine food

~-web-plankton, benthic organisms and aquatic grasses - are [checked)... Building on

AMERICAN SHAD &

HICKORY SHAD

Natural shad spawning
babitats inclmle non-tidal
reachbes of virtually all
Chesapenke Bay tributaries,
American sbad juveniles leave
the estuary in late fall mature
in the'ocean, and relurn (o the
Aributaries to spaivn after iwo
“io five yedrs. The life bistory of
bzckory shad is similar, but
poorly known. :

American shad bis torically
suppoited important reere-
ational and comniercial fisber-
des in Chesapeake Bay
iributaries, whereas hickory -

‘shad, because of their natu-

rally lower abundance in the
vegion, were a.much less
imprortant fsberjr species.”
-Severe stock declines of both
species in the Latter ba ifof the
20th cemmy led to dra stically
lower barvests,.and a fishing
imordtoritm in the Maryland
portion of Chesapealke Bay
whbich bas been in gffect'since
1980. The causes of the de-
clineg appareyt{y include
overfisbing in earlier decades,
blockage of sprawning rivers by
dams and other impediments,
and degradation of '
water quality and physical
Babitat in spawning reaches.
The critical life stages of
shed are the eggs, larvae, and

carly juveniles... Anierican

shad and bickory shad are
DPrincipally zooplankton feed-
ers and, in turn, are preyed .
ufron by other predatory fish,
thus serving as a trophic link
betiween plankton and
Discivores in coastal and
estuarine waters...

Altbough Americdn shad
Iave shown some signs of
recovery in recent years,
Stocks must continue to be pro-
lected, both jront excessive
-barvest and from degradation
of their spawning and nursery
babitats. '



.MONITORING
SUBCOMMITIEE
MILESTONES

1984 _ ) -
"1 Subcommittee establisbed
0 Publisbed “Monitoring 1 984
A First. Repori from the
‘Chesapeake Bay Program
Monitoring .S‘ubcommzttee

- 1985

2 Pubksbcd “The State oftbe
Chesapeake Bay: A Secorid
" Annual Monitoring Report i
11988

O Establisbed the Coordinated.-

Split Sample Program to
assess the comparﬂbtkty of
water quahty data

1989

{ Publisbed "Cbesnpeake Bay'

. Basm Afomtormg Program . '

Atlas Volume I: Water
U Quality and Qtber
) Pbys:ocbem:cal Monitoy mg
_Programs”
{1 Publisbed * Cbgsapenke Bay
Basin Monitoring Program ..
.;itlé:s Volume II: Biological
Jand Living Resonrce
© Monitoring Programs”
WPuinsbed “The State of the
Chesapeake Bay: Third
Biennial Monitoring Report”
1990 '

adata base reaching back to the 1950s, momtorlng ofthe Bay's finfish and shdiﬁsh
populadons provides the information needed to ensure wise m'lmgemcn{ of
. existing living resources... Monitoring serves not only te assess the current “state of
“thre Bay™ and longterm tiends, butalso to help beter understand its dynamics in
“response to pollution reduction. :

* In 1984, state and federal agencies initiated a-coordinated monitoring program’in |
the Chesapeake Bay mainstem and its tidal tributaries, Integrated with this water
quality network are plankron, beathas and sediment sampling...The Chesapeake
Bay Monijtoring Program has since exp’mcied to include moniporing activities in the
Districr of Columbia, other living resouree monitoring programs, dnd momtonm,
of non-ndai Bay tributaries...

...the Bay I’ro'grarr‘ais" Monitoring Subcommittee published the “Chesapeake Bay
- Basin Monitoring Program Atas,” a docunent contining summary descriptions
of angoing, longterm environmental monitoring programs within the watershed.
“The number and diversity of monitoring programs described in the atlas arest 10
the wealth of information being generated for m1mgementpurpoxcs Yet, the sheer
number of programs empims[zcs the necd o integrate across }urlsdlcnomi

-boundqnes ~ in essence, 1o treat the Chesapeake as a whole

Monitoring the Bay is not accomplished with words. It ineolves people;
“weather, and sensitive eqi dpinent. The Chesapecioe Bay Program jinds |
the rotind monitoring of 10 water quality paramietons ar 49 siations in

the mainstenm of Chesapealke Bay. At cach station, measurenents are

'ih’ii‘w r«mofz cm’o q'neﬂ waler fpmjzumffm conductivity, salinity, and
' :w,m; 0 Dotiom at Tio 2
s. Om zm’r)/ "r”\ it 15 m,h of (RO sl device-a
compister. software that patterrs the cormections beiween
.\7:’.3!,)(’;5.;!:‘{!‘ L) t‘f h{"l"l fr e snerin ;

UGN TR (0 st

" L Establisbed Data
. Analysis Issues
Trading System,
ar issnes resolution
system
1992
D Publisbed “Progress
" Report to the:
Implementation
Commitice on Refié-
- ment to the Monitoring
Program,” a revicw of
thé Chesapreake Bay
‘mainstem and iribu-
tary water qualily
monitoring program’
assessing ils effective
_ness to provide the
data needed to guide
management decisions|

Key Elements of Chesap eake Bay Modeling

Meteorologlcal ‘S.ur{ace Forcing | . _ ) Submodetl

Input

Watershed
Model

Land Use, Solil Boundary -
and Geophysical Forcing Cgﬁ“@éft
Characteristics Const?ﬁlle_nts
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1993: The major purpose of the Wartershed Model is to enable Chcs:-;'pcakc Bay
Program managers to ook beyond the measured data and establish cause-effect
_relationships that explain water quality icvé[s_ac various locations in the system, By
subjecting the current land use pattern and wastewater treatment plant loadings to
a full range of potential hydrological conditions, the Watershed Model is-used o

extend shortterm water quality records and o examine the ‘most imporant
processés responsible for water quality levels in various sections of the Bay.

Since all major processes responsible for pollutant discharges and transport are .
represented by the Watershed Model, the model is used to evaluate the water quality

impacts of alternate tand use patterns and wastewater treazment plant discharges
under the same longterm hydrologic conditions.

" The objectives of the 3-D Model are to determine the relationship between nutrient
‘load reductions and reductions of cutrophication and anoxia in the Bay. The 3-D-
Model uses flow rate and nutrient load output from. the Watershed Mode! to
simulate the Bay's response to these variables, The model was used to reevaluate

MODELING
SUBCOMMITTEE " .
' MILESIONES

1979
{1 Development begms on tbe ‘
" first Bay basm Watersbed
“Model

1982

O Model mdzcatas tbar

‘nonpoint sources are the
[ dominant supplier of .
mt_tﬁé_nts‘_to.tbé Bay -

1984 -

. Dcvetopment begms on tbe

2-D Steady State Model that
will determme what nutrient .
loadmgs mean in terms. af
water. qualzty

0 Updating of the Watcrsbed
Modelto Phase § to mc[ude
~ nonpoinl source loadmgs
. begins .

’ 1987 . )
a Fmdmgs from the' 2 -1 Model .

and the updated Warersfa_e_d
" Model are used in determin-

- ing the 40% nutrient reduc- -

tion goal
0 Developiment of the Pbase II
. Watersbed Model dnd the 3D -
Time Variable Model begins
Wwith animal waste and air
deposition added as nwtri-
ent seurces a'r;d.tbe.abi‘ffty :
* to express nutrient loadings
© ovey lime empm:ded o three
Years .
1991
T First-scenario ruen rbrougb
‘the. model .
1993

- 11 Publisbed “Watersbed

Model Application to”
Chesapeal..e Bay Nulr.:mzt
" Loadings”

0 Publisbed ‘Hp_plxcntmu qf
the 3-D Eutrophication

" Madel to Chicsapeake Bay”

O Publisbed “Technical
Analysis of Response of
Chesapeake Bay Watcr
Quality Model to Loadmg
Sceuanos ‘



CALEWIFES&. . .

. BLUEBACK: HERRIN(‘

S_pawumg babzmrs of 't these
“yiver ben'zng, Tinclude fresh-

'water, non-tidal areas of.

_ smal!er tm’bxdar:es of. Cbesa—

) j)ea ‘ e Bay, Rwer hem‘mg

: ]uuem!es leave their nursery
areds in fall, mature in the

_Atlantz’c Ocemr, tmd return .
aﬁer two to Jiv ve _years to Ba_y
trzbutm-ws for sprmg spnwn-
mg. _ N

-Riter berrmg szq)pm'tcd i
relatweb’ important commer-

. clal fisherics in Chesapeake
Bay,: sntiltbe early 1970s when
“stock began to decline drix-
matically, Currenl landings.
.are thelowest on record.
Probable cm:se.s of stock, de-
‘clines. .
mclude loss of spawrmxg and

. nursery. babitat quantity and
quality, over—e.xplazrauon af
prmmr.r{y inmatusre individuals
‘“inthe oﬁ'sbore foreign ft sberjy
between 1967 and 1977, and .~
decimation.of the 1972 year
classes arrd alteration eof - |
spawmng babzlats by iropical .
“storm Agrzes. '

“The critical If fe bzstor;v
stages of aIewgfe and bliceback
berring are the eggs, larvae,
and éarly juveniles... Both
species feed principally on .

. goépkmktqn, small insects,
JSish eggs, and the like, serving
asan importaut trophic link
to estumf'ine and coastal
Priscivores, and to some man-
mals, amphibians and aquatic
birds. Larval forms and eggs
of these species also serve as
prey for small ﬁsb and im:er
tebrates.. -’

Chesapeake Bay stor:i‘_s of

"river berring bave continwed
to decline. Mitigation of
stream acidification, removal
‘of spawning stream blockages,
implementation of effective.
stormwaler management

practices, and Baywide
‘Barvest restrictions are
positive steps that should be
taken to encourage recovery
aof these depressed populations,

VOlunteEI - MonltOR S .GOAL: To provide dats and
) track changes In shailow
waler arsas of Bay
tributarlos while promoting

public participation,

,'STATUS: Since 1985,

" hundreds of voluntoars
have beon rained to .
monilor water quailty all
over the Chesaponke bauin.

Sponsoted through the'
Allianca for the Chesapenks | .
Huoy.

Number of Yolunteer Monltors

"New programs have

85 86 87 88 B9 a0 a1 .92

“Year . spawned from this anas.

thc 1987 Bwy Agreuncnt nutrient rcducaon goal and forécast the time required for'

. water qualiey 1o respond to nutrient controls

By operating the Watershed and 3-D modeéls in a series to simulate the entire Bay

system, management agencies can evaluate the Baywide impacts of regional water
. quality managementstrategies in terms ofthe frequencyof violations of watet quq[aw

criteria/standards for different beneficial uses (e.g. fisheries habita, ;ecrpanon).
Locational differencés in seasonal pollutant delivery by point and nanpoint sources

-can be examined with niodels o identify sections of the mbumry tiver basins where

pollution controls promise the greatest benéfit in terms of Cl\cnpmkc Bay water
quality: Since it represents the hydrologic cycle in the tributary area of approximately
64,000 square miles, the package of models also can be used to quaniify Baywide

water quality impacts of various water management strategies.

- In short, the Bay Watershed/3-D models package is a state-of-the-art planning tool

that allows state and regional | mamgumcnt agencies to relate upstrmm water '
rcsourccs management decisions to Chcsapeake Bay water quality. : .
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_NUTRIENTS AND DISSOLVED OXYGEN

Ouver ime-changes 0 1he way we e idnd /‘(’i rentised avinendnns

*m_(.n*(.f‘ in rhie amonnts of wm\ recching
corpierininitive. We have overfe /
.3{);1:»?—'5?:;9 M*‘m: u ! \f;,f()l'(-'ff.?.’ CHIEOFTES

the Bey, Thelrdmbact i

Fehen 1,

if ial” ‘”\‘("{

roeel (f b; .ud} fJ?H\\ SWithon siin,

bftsz..fmm:c{jwr.!.w.{f)p.{ I f‘:.r.?(,_’}’j)i"()(.-’.‘d(.’z‘“?”\‘."’C)\ Asthevipe i Lo i,
thep sink aud decainose. The Dacioric thar u IS trmnmn:,wf 2RSS L
dissélved oxygen. It o oxepgén-pooi babital, Hiose
nrst fecive dnd compete fonfood aund st et :
-[h(:‘f carz'/ !c)m,‘e micy edie)

: S R N A,
{R QRSN i i e

BEEFREAY

n HV’H}’ UCLVS, z.f'f)a{ﬁ)ﬁcm’\ I b f/’w 8{;) Prograi N DO —SerioNs
science, hard. OIS, N I?ffﬁ""(’cflfc{z’ quiest dewrw. od 10 prodice tangible
Bocls and aenom

1992; Dlssolved oxygen is a major factor affecung the survival, dlsmbuuon. and
pmducnww of living resources in Chesapeake Bay .Dissolved oxygen in natural

" waters has two major sources 1) atmospheric oxygen which diffuses into the water

- at the surfacé, and 2) oxygen which is produced by plants (chiefly free- floating
‘microscopic plants or phytoplankton} during photosynthesis. Animals, plants and

* bacteria consume DO by respiration. Oxygen is also consumed. by chemical

. processes {c.g. sulfide oxidation, nitrification). Depletion of DO has harmful effects.
on animals, and can stimulare producuon of hydrogen sulfide and amonia and
:he release ofhewy metals and phiosphate from laottom sedmlems

The amount of oxygen dissolved in.water changes as a function of remperature,
allmty. atmospheric pressure, apd biological and chemical processes. The equilib- ‘
rfum (ot saturated) concentration of DO in, natural waters ranges-from about 6 to
14 parts per million {or mg/L). The lugher the temperature and salinity, the lower
the equilibrium DO concentration. Biological processes such as respiration and
- photosynthesis can affect the concentration of DO faster than new equilibrium can
be reached with the atmosphere. As a result, for refatively short petieds of time, or,
undur conditions of reduced mixing, DO concentratons can be driven far aboveor
teduced well below saturation. Dissolved oxygen can decrem td nearzero {anoxia), .
_especially in deep or stratified bodies of water, or increase as h:},h as about 20 my/
L (supersasuration) in dense algal blooms

. Dissolved Oxygen

SPOT

Spat is (m abundant marme :

.and estyarine bottom foragmg'
~species. They occupy all dreas

af'the Bay except in winteir -

“when they niigrate to coastal’

waiters or concentrate in dcep- :
water reﬁ;ges in the. Ba_y Spot '
are tolorant of airange of "
enmronmental conditions, )
generally pnefemng bracl..rsb o
to saline waters abope mud:
substrate intpe Bay, :zltbougb o
they occur z:bzquz:ous{y
tbrougbaut all Bay depths.

They are short-lived coastal

spawners 1with excellont re-
. Pproductive ca_pacz{)r mtyor

predators of shalfow benthic™
mveri‘ebrate commumhcs iu .
the Bay; and z‘mportant preyte .
a bost of predatory ﬁsb. The

Marvae consyme zooplankton

Spot supporf a modest :
commercial f§ sbet;y and are ’
Jregquently (o aften mc:dcr:lal{;)

- taken.by sport fishermeu in..

ummwr and fall.” . )
Altbough spot is an e.\.meme{}r
abundam‘ and wtde-ran Bing.
species, litile is kgzow:z ef
Jactors contributing to its
stack-recruitment dynamics.

_ Given ils ecologrcal zﬁ{poﬁtmaz,

more effort should be madeto -
understand what co:ztgvbutes

.to spot's success and what

tmay be done to asstire its
continued bigh level of
aburidance.

150 . ‘GOAL: improve the dissolved
’ i oxygen (DO) concentrations
& 1254 to levels that will support the
S aquatic life of the Bay.
. aad . .
(% 1004 The 3D water quality model -
g predicts a 20-25% :
= 75 improvement in bottom DO |
0 levels with the attainment of .
© 504 -“the 40% Nutrient Reduction
Q Goal.
8 25 . , ,
STATUS: DO has not yet
LB IR . responded to management
85 86 '87 88 89 90 91 92 actions.

Year




There are seasonal considerations, as well. Low DO in 'Chcsz‘lpc:ike Bay is mostly
associated with deep water duting the warm months (May-September), when the
water column is stratified into density layers with cool salty water at the borom, and
warm, fresher water near the surface. The bottom layer becormes o:\ygen-dcpletcd
because the oxygen consumccf by respiration and chemical oxidation cannot be
replaced through diffusion-of atmospheric oxygen and there is insufficient light o
support-photosynthete production of oxygen: Some parts of the Bay can become
anoxic for periods of days or weeks during midsummer.

In summer, very low DO can also occur for shorter periods of time (& few hours to.
a few days) in shallow water. In these cases, DO is depleted by the decay of targe

amotints of drganic matter {perhaps due to respiring or dying algze blooms or from

wastewater disclnrges) Deep water low in oxygen can also be moved into shallow

areas by wingds. Eplsodcs of strong winds can ransport (litcmlly ‘sloshi"”) water with
extremely low oxygen content across thc Bay bottom, up and into ‘the habitat-of

* shallow-water dwcilmg lwmg tesources. While strong winds persist, low oxygen

waters may remain in the shallows for 40 hours or more. Durmgthesc dmes inshore
species ave contnuously exposed.to stressful or lifethreatening conditions. This.
sloshing of deep water is sometimes so extreme thatanoxic Watcrs move almost o

the shareline. During the resuldnyg “jubilees™ or “crab wars,” blue cmbs and fish

congregate at the water's edge attempting to find s_ufﬁqcnt oxygen to stay alive.

The Chesapeake Bay
Dissolved Oxygen Goal for
- Restoration of Living

Resource Habitats is: to
provide sufficient dissolved
oxygen to support survival,

growth and reproduction of
anadromous estuarine and
marine fish and invertebrates
. in Chesapeake Bay and its
tidal tributaries by achiéving
certain target concentrations

of dissolved oxygen in

milligrams per liter (mg/D.




In the spring, striped bass, white perch, shad, herring, and yellow perch spawn far

up the Bay's ibutaries, The eggs and larvae of these species are quite sensitive to-

low DO, and coulld be threatened by even moderate DO depletion associated with
algal blooms or wastewater discharges. 'In the fall and winter, DO depletion is

uncom mon. and the most sensidve life stages of the target species generaily dre not -

prc,san

S The ndriciise mU.L’Llf’ﬂh”{[!?[f’)c”()!!’fff\\\rllf uzfm;wurf OOl 0s
reay i nitvogen aire b’)z‘h Fertiiral jert ;/r':w\ forend i binncin qeastes,
animal wasies, angd plans meiterial. Like the et Jreshusater flow,
these nuirients e alicays been in the By, the problein lies fin the
OIS f!)fff(fw/mmd Whert the Bay 1oas storvontnded by veicdisnirbed
jmc)\/fwl Hitle phosphortis asd nitroper van off ihe letited o the eciter,
Cnost of 1t wes absorbed by the natural forest cover, Since the O0x, e
Jorest bas beers m{)fﬂwc!f)} fewrmas wsiang lange conoinis of fartilizers, cities
~covered with asphall drtdl CORCTEE, mm‘ spreveling subirbs mh in
pmn_,{)mm’ ferzens amd artomobile 1ise.

teducing the profound impact of (-xc ORN NittrTents oil ffw iribehiteints of

Bay waters qoas ¢ centerpiece of the 1987 Bay Agreement. The signery

agreed o cut the “controlluble” amornus of pbmpbom‘\ aied nmwcn'

recching the Bery {;]’40 Y by thevear 2000, The 404 rédie fj())iudn,."mw;f
a")u(’i'h(’(”ff):”: level énough oxygen woidd be aveatlable for the By s living
resources. mmw!ﬂ{f)[c) amoninls incliided discharges fiom (!’spwwd or
mmpom{ SOIFCES Sk a8 runofj or erosion_from agricilinral, urban,
subirbe, ard shordine /ucﬂfrmzx e well as end-of-the-pipe or Yooing”

L SOUICES Sich as wastewater treatment Dleirils ara r thdustry, The 1087

Agreement also called for o reevaluation of the 40% goalkas contiingng
Fesearch prodiced e widenstanding. . - ‘ T

N ONPOINT § OURCE
SUBC OMMHT EE

MILEST ONES -
1985 '
id .Subcanmuttce fonm:d
1986 ’
1] Bcgrm annual tec.‘.micrzl .
. information exchange
“among Bay Program:
- managers, Bay _]unsdtctmns
Bovermment agencies,
. umz:ersmes, (md cmzens
1988 -
0 Publisbed “Cbesapeake Bay
Nonpoint Souice Progi'am ”
1989 . '
a8 Conducted (md publzsbe
“Baywide Nutrzem : :
Reduction Progress Re, port

19940 ‘
i1 Pubdished “Re_port aud

Recmnmendatzons of the
Nonpoint .Som e I_‘valuation
" Panel”” - :

3 Conducted a nahmmlj,
nonpoint source confer ence
and _[mbl:sbed “Reducing
Pollution from Nonpoint -
Sources: The Cbcsapeake
Experience”

Total Phosphorus (mg/l)

0 . T l- T ¥ T F B
85 86 .87 88 89 90 91 92

Year

Phosphorus Concentrations.in the Bay

‘GOAL: To detect trends and
measure the inipact of load
reduction on water quality.

STATUS: Phosphorus levels
have gone down in the Bay 16%
from 1985 to 1992,

Reductions are due to:
+ Phosphate detergent ban,

. i * Improved municipal lrealment,
0 01 i ' ’ : N ’ :. and

g } « Soil erosion contrals-and
nutrient management. -
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WHITE PERCH
White perch, a semi-
anadromous species and one of
the most abundant fish in
Chesapeake Bay, spends its en-’
tire life in the Bay and its tdal

Nitrogen Concentrations in the Bay

1 n GOAL: To datact trends and le
T measire Ihe kmpaci of {ond
reduction on waler quliifr.

tributaries. White _percb nii- 0.8{ ’ . . .
-grate to tidal fresh and slightly A A Ln A ' STATUS: Niragen levels tve
brackish waters each spring to 0.6 '

“sparwn, Afler spawning, adulls

__W U LA,_J “" \\(_“\ .-.uml!.lllyrun.llmdun‘chmgofi.

Toiai Nitrogen (mgli)'

" move downstreant 10, mare 0.4
brackish a reas; . ’
summer movements are local 0.24
and random. White perch over- _
" winter in the downstream por- 0 — T
tions of the tributaries and . B85 86 87 88 v 83 90 91 92 .
. . . - ear

. deeper saline waters through-
" vut the Bay, usually at (l.eptb's
. greater than ( 12amelors, in ar-
eas with salinities in the teens. .
“White pet ch support conmmér- -
cial and recreational fi. Isheries .
_in Marpland and . .
Virginia.. From 1980- 85 ’
Maryland commmercial catches
ranked from second tg fourth
btk in porinds landed and in
dollar valie. Recreational
catches exceed commercial
cf:tc_bps in some years.
- Juvenile white perch feed
Iargely on zocplankton, lnrvae,
insects and ampbipods; adulls
‘are piscivores but aiso jfre_;r on
bottom dwveliers. The - -
species occufries an important
lr'opbic link between small
invertebrates and ‘Digher
Predators, j}rz'mar"rf{y-pisciv(»
rous predalors.
White perch coucenh'ale in
areas with dissolved oxygen
concentrations of at least G
mgl. Increasing bottom
dissoved oxygen in summer
months to at least 5 mgL...w:H
mu case suitable babitat Jor
white perch, Growth rates and
Iongevity of white perch stocks -
within Chesapeake Bay may -".:--' N
vary w:de[y ' o

1992: The review begar in 1990 and-ended in 1992. Dal:a collected from 1984
o 1991 showed that: '
oy Phosphorus levels dropped by '1i)out 16%. Phospiwte dctcment b'ms upgradcd

wastewater treatment plants, and lmprovcd comphancc wlth C{lsch'u'[,(: pcrmlts
are largely responsible.

D Nitrogen levels remained almost constant. qutmmng, th1s levcl in thc face of
rising population and.increasing wastewater discharges indicate that control
efforts are having a positive effect.

The overall findings confirméd that the 40% rcciuériori goal can be achieved, that

it will improve water quality and habitat; and thatitis an appropnatc strategy for the ‘

recovery of the Bay's living resources.

nedd o refined ﬂﬁpmw floachiere the $0%:
20f "() the besic Bey Agrdenneni (140
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g..zdu’f'f:'nu'. 1 e, nameviced mutriont rediclions nwda-
N ’J;Jmf):m)n‘ﬂﬂz!ﬁ’ﬂ?l‘?()”( i were spelled oul for vegions
cod pribaricriies. Thee Bery n’"(l’c‘j}h()\j)f?(i'H\ u)(/;n tion target -
o foentnadds g yeer, The sitrogen Liirgelis 7401 »mf.’m '

cdeleds

e wldenedy in each siate, !m‘ QCRCH dicifor
; \fJ!mm/n) snotnt of iidvient reciction i
7 nf that reduction which has been made since
ingrechictions uill be aci:ieved. The poalof the.
NN SRt G nolion additionel actions by all basin
co e g of azrhc)fwzumfpf’(,-w)m)."zrs CRICFIRG Ly

Agrecineril Sef as o :)Lf{,:» iia r(}n{} {he Creed I
csentdiad eivirents of babitat quality and environmesic
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1988: The sharp decline of SAV th roughout-ﬂ.lc Bay (especially in its upper reaches)
created concern over the loss of habitat.and indicated that the Bay was ini trouble.
More than any other single group of organisms, SAV can providc a biological index
ofthe “health” of the Bay's shallow waters. SAV functions as a critical link amony
the different levels of the Bdy food web and the physical environment. It prowdes
both food and habitat for spécies occupying the lugher levels of the ‘Bay's food web.

- SAV abundance is limited by turbidity and thc amount of phytopl'mE\tOﬂ in the -

~ water. Thedisgibuton ofvanous SAV spcc1es lS dependent mosty on sqhmw and
-+ borom’sediment types.

"The Bay study concluded that nutrient enrichment was s the primary factor in the
declincof SAV beds. Nutrients, by fuelingthe growth ofexcess p]wtoplmLton cause
a decrease in water clarity and an increase in the number ofo rganisms that grow on
the leaves af the SAV. Both of these responses,in turn, cause a decrease in available

light for the SAV. Suspended sediments also block lighs, contnbunng to the

decline. | . L

1992: SAV hasreceived considerable atention in Chcsapeake Bay over the last 20

years because of ani unprecedetited Baywide decline of all species beginning in the
late 1960s. This decline was caused by increasing amounts of nutrients and
suspended sediments in the Bay resulting from continued uncontralled cicvdob-
ment of the Bay's shoreline and watershcd and poor land use c practices associated
with dwclopmcnt and agriculture,

The adoption of a Chesapeake Bay Submerged Aquatic Vegeration Policy [in 1989]
followed by an Implementations Plan for the Chcsﬁpéakc Bay Submerged Aquatc
Vegeraton Policy [in 1990] highlighted not only the need to develop SAV habitar
requirements but also Baywide restoration goals for SAV distribution, abtmdnnu. ‘

and species diversity... -

Chesapeake Bay SAV distribution térgcts and their relationships |
to the 1990 SAV acrial survey distribution data, |

1990 SAV DISTRIBUTION

"RESTORATION DESCRIPTION" B AREA AND PERCENT OF
TARGET {hectares) RESTORATION TARGET
Tier [-composite beds  Restoranon of 5AV (o a;cns 16025 24,393 (53%)

currently or praviously inhabijed
by SAV as mapped through regional
and baywade-aenal surveys from 1971
1o 1990
Tier [I—one meter Restoranon of SAY 1o all shallow” In Progress -
water areds delineated as exisung or .
potential SAV habitar down o the
- cne meter depth, excluding areas identified
as unlikely to support SAY based en
historical observations. recent survey
intormaton. and exposure regimes.
Tice 1I-two meter Restoration of SAV o all shallow 237,658 23.393410%)
water areas delincated as evisting or '
_patesitiat SAV habirai down to the -
two mater contour, excluding areas
idenuified under the Tigr il target as
unlikety to suppert AV as well as
several additonal areas berween
1 and 2 meters.

STRIPED BASS '

Tke stripred bass is alarge
anadromous fisk found along
the eatire East-Coast of North
America, Most of the coastal.
migratory stock originatesin.
Cbesa_peake Bay. Striped bass.
spawn in spring i tidal fresh--
water dreds jus‘t above the o
salt wedge, Most juvenile i
striped bass remain in their’
natal areas for the first fwo:

© years of life. Older fi ish
" migrate from the Bay into. the

coastal Atlautic Ocean.;
Striped bass are voracious
prredators... and grow rapxdify
Larvae feed on a variety of
zooplankton and Juvenilés .
feed on fish larvae, insects,
wWorms, nrysids, and amphbi- .
pods Adults are. piscivorous,
consuming béy anchowy, sprot,

. menbaden,.berrm_g. shad, -

whité perch, and yellow Pperch,
Striped bass eggs, larvae, and
Juveniles serve as important
prey for higher predators.. -

| Striped bass bave been one:
of the most sought-qfler com-
mercial and rcu‘eahorm[
Jinufish in Chesapeake Bay. A
long-term decline ir striped .
bass stocks began inthe mid-- .
1970s, primarily because of -

L overfishing. Sustained poor

récruilinent and low stock .
abundance Ied toa comptete
closure of Haryland and
Virginida fisheries by the mid-
to late-1980s. In response to
increased stocks qud strouger
recruitment, limited commer-
cial and récreational fisheries
were reaprened it 1990,

There is increasing concern
that low dissolved oxygen in
the deeper water of the upper
Chesapealke Bay and in other
areas bas climinated much of '

. the summer babilat of adull
and subdadull striped bass.
Acidity and contaminaits in
spmwning habitais bave been
associated with mortality of
Strzped bass larvae in the
Choptank, ;\’a:mcoke and
Potonmc Rwers.




YELLOW PERCH
" Yelfow perch stocks-in
Chesapeake Bay bave declined

since the mid- 1960s. The cause .

Jor t)',J_e decline bas not been
identified precisely, but several
cenvironmental _faétors un- -
donbtedly binder stock recou-
ery. They fiiclude. ed:mem‘a!zon‘ .
Jront improper land use, )
decreased spawning. babitat’
caused by stream ?;lor.kages
qnd the interaction of mietals
and, acid rain. Eutroplicdtion
causéd by excessive nitrient
loading may adversely affect :
yellow pereh by decreasing
disselved oxygen, which

- reduces the Sorage base, for ’
yellow frerch,

Suitable babitaf for yellow

Per ch inclides dissolved |

' oxymen greater FIJ(IFI‘ 50 mg[, T

summier weler temperdatures
below 360 ¢ and gradur.'l{)r
warmhzg water temper‘alures )
during ege and larval develofs-
“ment (March through May).
Yellow perch poprilations
appear able to systdin repro-
ducing papulat‘wns atpH 5.0
Duit pH 4.0 bas been documenled :
a_ﬂer rain events. Salinities
above 2.0 Pt reduce Latchabil-
ity of yellow perch eges.
Adulls and juveniles !oleraic
‘salinities of 13.0 ppt.
 Restoration of yellow perch -
10 bistoric abundance levels
may-beé accomplisbed by -
reducing sedimentation and
eutropbication inthe Bay.
foxdc fnputs also st be-
reduded, and suilable yellow

< perch spawmning babitat st

be réstored by reducing streant
blockage. Stock recovery also
will requive reduced morlality

- which can be accomplished
rrimarily by proper manage-
mont G of the ycflow pe:'cb Jisb-

A wealth ofscie,.ntiﬁ-c studies lassembled from around the world by a team of Bay

scientists and managers] have established the importance of light availability 4s the

major environmental factor controlting SAV distribution, growsh, and survival. The
primary environmental factors conuributing to light attenuation are used w’

formulate SAV habitat requirements: light attenuation cbcf:ﬁcient _chlorophyll a,

total smpcndcd nol\ds dissolved morgfmu_ mtro;,en, and. dissolved inorganic
phosphorus : '

Light attén'ﬁation, through the water column and at the feaf surface, is the principal
factorinfluencing SAV. Thelightattenuation coefficienthabitt requirement reflects
the minimum water column light attenuation level at which SAVVS_l:Il'ViVC and grow.
Total suspended solids and chlorophyil a dirlcctly influnce and, therefore, can be

Conceptual Model of SAV Habitat Interactions
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“used to explain sources of water column light attenuation. Dissolved inorganic

nitrogen and dissolved inorganic phosphorus also directly affect the pot.cnu'al forleaf
surface light attenuaton through epiphytic growth. Aithough the light aenuation
gocfﬁcu.nt habitat requirement should be applied as the primary SAV habirtat
requirement, application of the remaining SAV habitat requirements will help
explain regional or site specific causes of water and le'af surface light attenuation
which can be directdy managed Lhroug!u nutiient rcducnonb and shoreline erosion

controls...

SAV distribution restoration targets, approached from a Baywide and regional .

-perspective, were produced through a series of geoyraphical overlays delineating

agtual and potental SAV habitat. This technical synthesis led to the concept of
monitoring SAV restoration through a ticred set of SAV distribution restoration

" targets for areas previously vegetated between 19710 and 1990 (Tier 1}, one meter

{Tier II), and two meter (Tier II). These water depth targets were to provide
management agencies with quantitative measures of progress in SAV distribudon. .



in response to the implementation of Chesapeake Bay restoration strategies.
Each successive target represents expansions in SAV distribution in response
to improvements in water quality over time, measured as zichicvcment of the
SAV habitat TLqur(:lTantS for one and.two meter reszoratlon /T/’rc Tier 1
-target is being presented for .:dopnon by the Executive Comm:rrce as a
quantifiable goal to enable citizens and the Bay Program to follow restoration
progress./ The [SAV] tcchmml synthesis represénts a first-comprehensive
effort o link habitat requirements for a living resource w1th water quaimj

restoration targcts for an estuarine SYb[C!’D...

TOX‘ICS i
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Tiving resources of the By, o

1985 Durmg the sevenyear study that mamtcd ‘the Chcsapcal\e Bay Program,
- tesearchers found toxic metal and organic conccntmuons significandy higher than
natural background levéls in many parts of the Bay. I h]ghly industrial areas, such

" as the Elizabeth and Pat':psco rivers, sédiment metal concentrations were 100 times !

. and mére above natural levels. High levels of metal contamination were found in’
the Upper Potomagz; Upper James, small secdons of the Rappahannock and York'
_rivers, and the upper mid-Bay, Organic C()mpounds‘ were found in sediments in

mean concentrations ofhundreds of parts per :mlhon, pﬂmcuhrly in urban and -

md!.]strml areas.,,

1987.: The research findings and current sampling indicate thar toxic substarices are
accumulating primarily in urbanized areas such as the Baliimiore Harbor and the
Elizabeth River. With the exception of these “hot spots,” Baywide concentra-
tions of toxic substances are low, and it is difficult o determine their
significance in declines in Hving resources. However, in highly contaminated
areas, species diversity has decreased and the species thix has tilted toward
pollution-tolerant organisms such &s worms, indicating that liviny Tesources

are stressed by the elevated levels of toxic substances. Because some toxicants

bioaccumutate in the tssues of fish and shellfish, contamination dlso can

endanger human and animal health. |
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1988: Unliketheco mmitmentin the Bay Agrccmentto reduce the level of nutrients

: by 40%, the commirmentin the Agreeniént to toxics reduction doesnotcontain any N

short, simple 1o understand mrgct

“Thelongrerm goal of this Strategy is to work towards a toxics free Bay by eliminating

‘the discharge of toxic substances from all controllable sources.By the year 2000 the . -

input of toxic substances from all controliable sources to-tie Clxempmkc Bay will

be reduced o levels that result in no roxic or bxoauumulanvc impacts on the i1vmv ,

. Tesources that inhabit the Bay or on hunnn health.”

TOXICS
SUBCOMMITTEE

‘ MILESTONES

7983 . ' :
0 Toxics identified as one o_f :
the three key areas of tbe

- Bay Program
1987
0 The 1987Agrtze:::er:: comrml.s‘ ‘
o the developmu:t afa’ .
Baywide Ta:uc Reductzon _'
Sfrategy )
1988 : .
3 Bayw:dc Foxics Reductzon :
Strategy de veloped

1989

.0 Panel formed to set p: 20ri-
g ties for the Tt oxics Reduclmu
.S'trategy . '

. O Toxics .Subcomrmttce o

Jormed as a result of Panel
recommendatwns S .
1991 -
03 Publisbed, ‘Tox.r'cs o_f Concenz
1992 .
£ Began Baywi:{e,i[_‘om’c_s
Reduction Strategy
reevaluation S
1993 '
O Reevalugtion conq:lé!ed
0 Publisbed “T oxics Loading
- Inventory”



" The signatories have developed a series of milestones in order to work towards the
goal of the strategy. Some of these milestones call for spécific rasks to be completed

by a specific date. Some are less specific. Some of the milestones deal with acrual -
reductions in theamountoftoxics being discharged from pointor nonpointsources.
Others deal with gathering additional data to support funure comrol efforts. The
milestones also n.ﬂccr the infention o acidn:ss the highest priotity toxic problems. first.

I

s fp;’w'u o reepalnation of
. 20 cehet i3 oo, wiiid shoude be
u’of'e H(),’ m h'ﬂ'f e c‘f.’xnw’ and prevent fuiire impacts, aird whet st
needs o be ndersiood. Some wentalive aisiers are fortheoming.,.”
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: 1993: Based on the findings from the Strategy Reevaluation, there is no question

“that, in somélocations, toxics problems existin Chesapeake Bay. Thenature, extent,

and severity of the probles range widely from location to location, The extent and”
magnitude of toxic prob[cms over the whole Bay system, however, remains uncle'lr
We do know tlnt the Bay has documented toxic “hot spots” (i.e., Elizabeth,
Pat'ipsco, and Anacosua rivers). We also now know thatsome locations believed to

-be relatively free from contaminant 1mpacts have demonstreated varying degrees of

ambient toxicity in the bottom sediment or ovérlying water column when tested,

Whatwe don'tknow is how representadve this information is in leracn.nzmg.thc

extent and magnitude of toxicity throughout Bay living resource habitars,

There is no evidence to date of a sévere sya[c.mwtdt. response 1o toxics similar to the

\wdesprmd effects ofcutorph:cmon~dm1ppmr'mcc of Bay grasses, low dissolvied
oxygen condidons~attributed to excessive amounts of nitrogen and phosphorus.
Toxics have not been linked to large scale population declines, widespread fish kills,
orloss of:;[gmﬁmnt amounts of habitt. However, elevated levels of toxic subst'ancc:a

" in the water column, fish and shellfish tissue, and bostom sediments relatve to -

background or “pristine” conditions are found in many Bay habitats. What is not

known is whether these levels are biologically available at high enough concenira-

tions to cause longer term’adverse impacts on the Bay's resources.,

THE BOTTOM LINE
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1990 The growth, distribution, abundance, nnd survival of any one species in a

- habitat is regulazed by a set of requirements umquc to that species (e dissolved

oxyyen, lighr, and nutnenrs) Foreach particular para meéter, a spccn.s survives within
arangeofvalues, above or be!ow which that species experiences stress thar may cause
reduced growth and productivity or lead to death, Species survival dcpcnds on the

integration of responses to all parameters that are important for 'its growth.,

Tolerances to one parameter (e.y. dissolved oayk,cn) may either be mcrmaud or
decreased by its interaction with one or more additional mnmctcra {e.g. tempera-

' ture, salinity). Therefore, a complete Lmdcrsmndmg of the species” overall habitat

rcqmrcmen{s is critical forcvalmtlnglts response to envi ronmcnmf pertu rbauans .

I Iabzmnesmmh bas b’enc/()drhephy\fcri/ chemical, and biologicalnesds
of several species that charvacterize the. I Y nm’ﬂfcfi 1pes anet }?}oa’ cheain
levels of the Bay. These so-called lerrgel species” ave sirvogaies for the
larger ecosysiem ard- opern wincows that give 1 @ 100/2 at hot' to
inchisively and scieptifically wanage the irf'mq mxomc()s of the c’/wsn-
peake. A i?(?l('(jM(“\fN).rls ulu’a]:s arise.,.

. 1991 In compl!mg comprehensive 1nf0rmmon on {hc h'!bl["lt requirements of 31

. mrbec species representing all major trophic levels, and accounting for the most .

" important interactions amony the species, their predators, prey, and .habitats, we

-have begun to assemble a descriptive model ofthc Chesapeake Bay ecosystem, This .-

model is'both too simplistic for predictive purposes and too detailed for the regional
management planning that it should Serve, however. The model needs to be
extgndcd in two directions. First, we can achicve E,rmtu- predictive power by

speci fymg and quang fymg the processes: thatcouple species to cach otherand to their

habitats in space and time. Second, we can provide managers and planaers with

- ools for setting goals, c_valuaung options, and measuring progress by sythesizing the

habitat réquirements Acros> the specrrum of species and integrating tlmm over
rcglons, depths, and seasons. Both of thse directions have been recognized by the
Chcs’lpmkc Bay- Prognm and the hext lopical step:, are being taken.

In the first instnncb, a team of managers, scientsts, and reviewers has been

assembled to advance and coordinate the development of simulation models of

Chesapeake Bay ecosystem processes. These models, dlrcctcd ultimately towards an
" integrated ecosystem model, eventually will provide quanitative answers to difficule

“habitar questions...for example, what are the indirect effects of excess nutsients on

animals at the top of the aquatic food chain?

In the second’ instance, algmﬁcmt progress has been made in synthesizing the
information complh_d in [Habitar chummcnts For Chesapeake Bay Living
Resources]. Two reports bave been drafted and are under review dmt provide the
multi-species synthesis and i integration necessary for regional planning purposes: (1)
- Chesapeake Bay Dissolved Oxygen Restoration Goals; and (2) Chesapeake Bay
Submerged Aqumg Vegeration Habitac and RLstomnon Goals: A Technieal
Synthesis. These documents embody the additional steps, beyond defining
- individual - species. habitar needs, required to “)1!1[(” water quality and habitat
restoration programs... ‘ :

Further syndiesis needs can be identified. Maore com plete syntheses of contaminants
‘concerns fot liviny resources should be developed, with reference to the large body
of exposure and effects data that is becominy available for Chcmpcql\c Bay species
and habitats. This will-be no small task, because of the enormous complexity of the
ield and the wide variety of data sources and sometimes qucanonabk data thty
A synthcsts of plysical lnl)lmt tequirements and problv..ms would banﬁL grc.\tly the

REDHEAD DUCK

The redbead duck bistori-
cally was one of the most

Popudar gane ducks in the
‘Chesapeake Bay region,

second only among dwiug
ducks to the larger, more
abundant canvasback. An
almost exclusive consumer of
submerged agquatic vegetation -
(SAV), the redbead never .
equaled the prominence of the i
canvasback as a Bay winter
esfdent, but rather auored
more southern winter qnaﬂers
where flant foods remained
available. The redbead was
thus an abundant, altbough.
sporadic fall and spring ’
migrant, and wintering birds
displayed exclusive depemlence

‘o1 SAV,

With similar babitat
requirentents and lfe bi viorie
redbead and canvasback -
populations both bave.”

" declined with the encroachment

of wian on breeding, ngratmn,

© e w:mbnng areas. Both .

species bave been sensitive. to

«ecological chariges suchas. -

loss and degradation of
babitats throughont their
range. As SAV bas declined in
the Chesapeake Bay, redbeads -
essentially bave abandoned the
region, while canvasbacks .
bhave switched to shellfish as
alternate food resources. In
the wmid-1950°s abowut 70000 -
redbeads wintered on the bay,
representing 40% of the Atlantic
Fiyway pojn{lat:'on. They bave.
dwindled over the last decade
10 2,000 birds, (amiual average
estimate), mpreseﬂtmg only 2%
of the Fiyway total, Among div--
ing ducks, the redbead is the
best indicator species of the
bealth of Bay SAV. Clearly, the
return of the redbead to Bay
waters-will mark a major mile- .
Stone in restoration of the Bay. .




growing efforts to restore and protect physical habitats (wedands, vepetated

“shorelines, migration routes, salinity regimes, benthic substrates, etc.) by helping to

establish priorities and 1o assure tlnt these actions are not undertaken in isoladon
from cach other ‘

1992: Afterall the meetings, reports, research conferences, and news briefs, it boils
-down to this single question: “Is the Bay gettng any bemer?”” It's what everybody,
from concerned citizens to upper level managers, wants to know. Hovering in the

.background is the caveat-the second question that always accompanies the firstand

makes even the most conﬂdent scientist waver: “How do we tell if the Bay is gettng
better?” . )

These two questions -form the heart and soul of the mission to reclaim the
Chesapeake. The sole aim is to nurse the Bay back to health with the hope that one

.day we can answer with a resounding “Yes!” to that first question.” And, to

accomplish the task, weneced a set of carefully crafted measuring sticks to gauge our

progress.

The Living Resources Subcommittee holds onecritical serof measuring sticks. These

-sticks incasure the progress rowards restoration of the Bay's most precious resource:

its plants and animals. The abundance of the Chesapeake's plants and animals is,

ulrmntcly,thcrruemdlmtorofhcrhcalth Overthe past few years; the subcommlttce‘
has begun in earnest to notch new and btologm]ly significant increments on the
living resources measuring sticks. These refined calibrations ‘offer scientists and
managers more ’ICCUr"ltC tools with which to assess the Bay's status...

In a sense, restoring the Bay is a neverending responsibility. And, the measuring

sticks, unlike ruters, are-not etched in stone. As scientists discover new informadon

an the life histories of the Bay's species, the historical abundance of these species,

. theinterworkings of the ecosystem, and human impacton the Bay, the setof notches

may beadded to, shifted, or refined. And ﬁnaily, as we learn. more about the way
the Bay once was and the condidon w which we 'would like her restored, we must

mesh these hopes with the realitics of revitalizing her in'an age in which human

'acn'vities dominate the scene...
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1983: Assessing the impact of land usage and related environmental changes on

Jiving resources is difficult, ptimarily’ because accurate records depicting Bay

conditons refect anly a small portion of the Chesapeake’ history. The pericd of
scientific research in the Bayis brief, and many aspects ofthe Bay's environmentwere
radically altered by man by the time research was initiated. One must recagnize that
the Chesapeake of today is a reflection of ime, constantly changing'in responseto
nature, and reacting, often unpredictably, in response to human activides. Use-
related conflicts and water quality alterations caused primarily by nutsients and
resource diversity .shifts - during the past 15 years are unprecedented.



. The...Jaccompanying]...Figure summarizes a number of salient histarical fearures

- that reflect the changes in the Bay. These features remind us that mary Bay changes .
- caused by human activity are not of recent origin, but began at the time of European -
settlement and continue today. Another important aspect of the Bay's historical -

ccology is that this continuous human activity  has been operating against a

background of natural dimadc cycles and an occasional extreme event such as a

- hurricane. The Bay ccosystem is dynamic, and our view ofits current “quality” and
* assimilative capacity can benefit from examining the pastas we attiempt to m’lmgc
its future...

. The Bayis...showing changes clearly related to human activity which began to impact
the Bay- by the mid-1 700s. The most significantchanges began in thc mid-1800sand
reached Iugh levels around WWIIL. The ;)15:40 years have been a nmc of new events

“for the qu ~many possibly not coded into the genetic memory of the Bay species,:
including humans. Discharges of chlorinated hydracarbons, heavy metals, and -

other toxicants are '1[1 relativiely new problems Lonfronung the Bay and challenging
the capabilities of scientists and Bay managers. Nuttients and sediment, discharged
i ever increasing amounts since colonial days, have become major problems as
. ‘urbanization and centralized wastewarer treatmént elevated the rate at whick these
convcnnoml pollutants reach the Bay...

POPULATION GROWTH

AND DEVELOPMENT
SUBCOMMITIEE
MILESTONES

1 988

U Year 2020 Panel _[mbit‘sbe.s
“Populauou Growth and

CDevelofnnent in the )
Chesapeake Bay Watershed
fo the Year 20"0"

1993 .

0 Publisbed “Cast of Pr mndmg .
Governmient Services (o
Alternative Residential
Patterns™

15 :
= Urbarn/
* Suburban
124
B Pasture

1 Croptand .

Pounds per Acre per Year
L/
Pounds per Acre per Year

" Phosphorus - Nurogen . Sedlment

GOAL: Land use goals may
be tributary specific.

STATUS: 40% of the basm s
forest have been lost.

Forests provide a natural
. filtering system that prevents
B Forest N ' r 1 pollutants and soil from

o ' : ‘ reaching the Chesapeake.

Basin-wide, the f)c)pulation grew by 4.2 million between 1950 and 1980 and is
-expected to grow an addidonal 1.9 million, 1o atotal of L 4.6 million by 2000...More
people living in the drainage basin would place zldditiornl stress on the Chesapenke
because of increasing freshwater withdrawal and la rger amounts of wastes (sewage,

urban_runoff, construction acrivity, mtms:ﬁcd agriculeural qcuwuc.s, additional

industrial activity, ete.) which the Bay wxli have to.qbsamllatc unlesa necessaty z actions

are taken. 0




PUBLIC ACCESS |
SUBCOMMITITEE -
MILEST ONES
1988
[ Publisbed “Publ:c Access
‘Strategy” ‘
1989
5 Publisbed the “C ‘besa_peake
Ba'y and Susquebanna River
' Public Access Guide”
1990
G Published the "Chesapeake
. Bay Area Public Access Plan #
01 Published the “Chesapeake
Bay Area Public }‘ict:éss_ . ;
Technical As._s'fstarice Report”

. 1988 The EPA Bay Stuciy recognized thatland use and popuhnon growth are major

factors shaping environmental conditions in the Chesapeake Bay wuersi)ed

© Uldmately, the number of people living in the Bay basin determines how much

water, energy and land are used; as well as how much and what types of wastes are
wenerated. The wastes then adversely affect longterm b;o!ogical and ecconomic
productivity in the watershed. Population size dictates the demands placed on the
Chesapeake Bay ccosystem, and those demands are growing.

In the Bay watershed, #opuiado:x'incrcased 50 percent ovcr;ill from. 1950 te

1980...Thc states of the Chesapeake wa{ershcd anticipate continued growth in the
years ahead. Based on their estimates, populmon will increase about 11 percent
bas:nwtdc between 1985. :md the. year 2000.. Popuhbon growth brmgs parallel
increases in indusay, commercnl development transportmon and housing These

" incréases create conflicts over land use as development competes for farm acreage

and \Vl[dlifc Habitat. Changes in land use lead to increased loadings ofnutrlents and
toxic subsmnces and can modify oreven destroy critical living resources habitats (e.q.

'wctlands).. An increasing population generates additional waste which must be
<ollecred, treated, discharged and  assimilated...These additional wastes stress.

existing solid and hazatdous waste and municipal wastewater facilities, as well as the
assimilative capacity of air, land and waler... ‘

" The 1987 Chesapeake Bay Agreement recognizes the need to mitigate fhé'potcnti'ti

adverse effects of continued growth and development. It calls for ¢ development

‘policies and guidelines” to be adopred by ]anuary 1989; assistance to local

governments in evaluainy land use and development dedsions; incentives, technical
assistance and guidance to encourage wetlands protection; and steps to ensure that state

‘and federal dévelopment projécs serves as models for thc private sector..., ) .

1988: The 2020 Pmc[ is dismayed by the l’choﬂ,rowth manﬂgement and plannmg

particularly on a state and regional fevel. It becare readily apparent that the fack of
comprehenswc_ state and reyonal pl'mnmg,, uncoordinaied public investment
strategics, and undirected problem solving contribute g L,re'mtly to thecurrentproblems
of the watershed. Unless changed, this lack of clear pol:cy and. dlrecuon wall

co mpound ﬁl[‘urc problems...

The 2()/1‘ s Paned assembled  vision of bt sponld cosne i peass B e
region by the yeer 2020, is meant to be o framewort within which
recontnendations are made dnd Suorth.quoting fn s erdirely as d o
Sor bold action, Ju‘w*um resenied i che ¢ S@ f0 eriphasizo
this iy wihen U‘z/l bf; /5 'f’r)f':‘i'{m‘f? (Jr,‘fiom’ v undertali
tocdey. The
seyse of o

SOV Ficbend 01 ey s f:.’i'.\.\st,j).\.

Well before thewyear 2020, state Comprehensive Develapment and Infrastructure’
Plans have been developed and implemented. Stat¢ and federal agencies, counties,
and municipalities encourage diverse and efficient land development patterns-onies

_that concentrate growth” and development in urban, suburban, and already

developed rural centers. All growing areas have exising or planned facilites.
Densides in most of these areas support mass transportation, van pooling, ot othcr
forms of ride sharing to reduce traffic.

" These thriving urban centers and suburban areas.are supported with funding

adequate to maintain or enhance existing services, Ciries and towns are vitalized by
prudent publac and private investment. Developers are offered incentives 10 prowdc
greater community services md _mitigate enwromnental impacts.



New mixed use growthcenters are planned 1o take advantage of existing or projected

infrastructure. Large open space areas are located within walking, bicycling, orshort-
drive distances of most people, Open space amenities are given the same pncruy as.-

mfrastructurc

Sensitive areas are protected from encroachment and damage. These arcas have

been defined and mapped by state and local authorities, arid effective programs are

in place to protect these natural assets. Vety sensitive areas are in public ownership

or under easement. Wetlands and lakes, rivers, and cther waterbodies are protected

" from upland impacts by undtsturbed vegetated buffers. In both urban and rural areas

the shoreline of the Bayand its tributaries forms a series ofvegetated corridors. These
connect to large forested arcas and allow for enhanced water qu*ahty, ecological
bqiance, and biological diversity. Water supply has become a statewide issue, and

safe and adequate supplies are w'ulablc from protcctcd groundwater md surﬁce :
_water sources.

Areas with resource-based industries such as agriculrare, forestry; miding, and

seafood harvesting are protected from encroachment 6f incompatible land uses.
These industries remain important parts of the local and stite economy. They have -

brought their.environmental problems-under control. Protection of these areas

‘through effective land use controls, reasonable i incentives, and mnovmvc funding

- mechanisms insures a lasting, diverse economy and resource use opnons for the ~

future.

. Transfer of development rights from one land parcel to another better suited for

- developmentis commonplace and is provmg, to be an effective g g,rowth and resource

management tool.

Growth in rural areas akes place in existing centers. Runl towns qnd highway
intersections are clcfmed by service botndaries and development space is provided
for an appropriate mix of uses. These centers, with the assistance of state and deem[

- governments, provide adequate sewer and water utilities. Use of onssite waste water
treatment is limited so as to protect cffccnvciy surface and groundw*ltcr from_

'poilunon

Qurside these rural centers, residendal development is limited so as to retain the
economic, ¢eolegical, and scenic values of the countryside. Large woodlots and
forests are retained and are selectively used for managed forestry, if they.are not

in preserves or parks. Quarries and other mining activities occur but are

screened from neighboting uses by well dcvc1opcd woaded buffers. Municipal,
County, and State roads are planned to allow for adequate mpacuy for rural

- traffic.

N . - ’ .
Thevolumes of waste produced in the region have been greatly reduced and are being

effectively handled. Energy and water tise per capita has been reduced as conservar
tion programs have bem put in phce

_ The pub[lc and government agencies are sensitive to their responssbllmna not to

damage the envirenment and to conserve resources.

“Stewardship of the land and Bay is practiced by ordinary citizens who have been

made aware of how they affect the land and water. The quality of the Bﬁy isimproved,
tourism is.strong, resource-based industry, manufacturing, and service businesses
desire to locate in the basin becduse of its resource base, amenitics, diverse econo my,
and the quality of life it provides residents....,,

CANVASBACK DUCK

“ The q‘b.esapéake Bay

'bistorically was the single

most important winleriig
ground for the premier game
duck in Nortb America, the

-canvasback. As recently as ibe

1950s, Cbesapeake Bay

‘barbored over a gquarter-of a
million canvasbacks, or about
balf of tbé estimated winter

“continental populdtion. Today,

carwasbacks ou the Bay bave

. dec[u;ed to aqu‘ 50,000,
" representing only one-fifth of .

the continental winter
Dpopulation, Among many -
Jactors contiibuting to the
general decline aof commental
cmwasbacks -- loss of prairie

. ue.sting Labitat; loss and

degradauou of imporiant,
migratory areas, and vulner- .

ability of fema!es to.bunting -

degrndatmu of Chesapeaks

" Bay, the species’ primary
(wintéring area, probably also

bas played a srgng]' cant role




The Chesapeake Bay may.

ance bave provided babitat for

-as many as three thousand
Pairs of breeding bald eagles.
* and for thousands.of subadult

and wmigrant bzrds Tbe _popu!a- :

tion bas dec[med s amattcal{v
" over.thepast three cemturies

“dueto babitat destruction,

per secu!wr:, and contamination.

by DDT and other chemicals,

1aacbmg a Iow of 80-90 breed- .
- ing pairs in 1970. Aﬂer DY

was barned in 1972, the popu-. -

lation began to increase. I
1989, 185 pairs of eagles
nested in Mm:y!ﬂnd aﬂd :
v rgmza .
‘Eagles require Imge trees
"for nesting, roosting, and-

perching: Thesc trees must be -

in areas with timited brmmn
.@ctivity, Bald eagles are oppor:
tunistic predator-scavengers,
consuming many different prey
"species. They take fish when
‘they are available, but shift to '

1watey fowl and nmmmals when

Jish are scarce.

The Iong-rerm suruwal af the

bald eagle on C}Jesajwnke Bay
will be determined by the
" management of shoreline

babitat, The very rapid rate of .

shoreling development, if

unchecked, will eliminate most -

large wndisturbed forest blocks
in the next 50-100 erars and
will lead to a decline and prer-
baps extirpation of the species
Srom the Cbesﬁpeake.B{I_y
area. This can-be avoided if a |
“series of shoreline refupes is
creqted, Adequate Sish and:
waterfowl populations also
will be required to sustain the
-sprecies in the fulure.
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HABITAT RESTORATION . - o _

Baywide, approximately 70,000 acres of underwater-bay grasses are now growing,

This represents a' 75% increase in acreage since 1984, significandy reversing the.
- declining rends of the 1970s. Artificial oyster reefs are being created in areas where

oyster diseases have less impact and ayster survival is likely. Watermen are being
employed in the off-season to construct these beds and reseed existing oyster bars.
The Pennsylvania Fish Commission’s Van Dyke Fish Culwural-Station in central

" Perinsylvania~the only shad hatcheryin the world ~produced nearly 22 million shad
fryin 1989. About 400,000 shad are esdmated to nnkc it past the river's d:ln‘.b and
 into the Chesapeake Bay. :

A record 15,964 shad were caught in. 1990 at the Conowingo Dam fish lift and
transported up river for spawning, many of which originated from the Van Dyke

ﬁsh. hatchery. Since 1989, the creation-of fish passages has opened '1pproxtmarcly
175 miles of river to Amdromoua fish, which migrate to freshwater spawning areas
in the spring and then return to the salder areas of the Bay and the Adantic Ocean.
Passages include fish clevators, denil fishways - step or fadderdike structures ~ dam

“breeches, and the remaval of blockages. By 1994, migratory fish will have access to -
more than 140 river miles of histo ric spawning areas within Virginia's ]amm River
with the construction of new fish passages. This will be the firsttime in more than -
a céntury that anadramous fish will have access to the upper reaches of the James

" River. Since 1987, the construction of fish passages, the removal of obstacles, and
restocking have restored over 173 miles of habitat around the Bay.
In 1990-1992, the Virginia Marine Resources Commission adopted a record
number of conservation measures designed to protectfish stocks from overfishing.
Size and catch limits were ﬁdoptcd for spotted searrout, weakfish, black drum, red
drum, amberjack, cobia and Spanish and king mackerel. In-addition, fisheries

cmmms ADVISORY
COMMITTEE .

‘ _MILESTONES _
I 987 N

0 Held publw meetmgs o
‘around the Bay region fo. -
solicit public commenton..
the propo ved ]987 Bay
Agreement -

1988

0 Encouraged the fornmtzon
afthe Toxfcs S‘ubcommzttee ;
das a way to deal wztb tox:cs
Issues :

1989. SRl . .

T) Participated i tbe o
developrment o fsez:efal
"Fisheries Managemeﬂt Pl(ms :

1990 - . -

G Participaied i the

developnent of the Pubhc :
Access Plan, the Boru‘
Pollution Task I’orce Re_port,
“and the Compliance .
Monitoring. and L‘rgf‘orcenwux '
‘ Strau‘g,y

CI991

O Initiated a proces.s foz -
working with ay e Bion
bu-;messes to promote -
po!lutxon prcuem‘zon -
programs -

1992

3 Participated in the Toxics
Strategy Reeualuatmn, the
Em:u-omnemal Indicdtors
program, H_Je dcyelo_]);nem

of criteria for'Nutrieut_ )
Management Plans, and the
Tributary Strategy Public '
Parlzc:pmzorx Wor, kg roup



S management plans, designed to summiarize the status of fish stocks and make
- recommendations for futtre management, were adopted for bluefish, spor, croaket,
American eel, and summer flounder. These fisheries management plans are- bcmg
formulated in cooperation with the State of Maryland.

. " U EPA Administrator Carol M. Brbwner,, and US. Senators Paul
‘ o = 'Sarbanes and Barbara Mikulski discuss Drogress.

. it The Army Corps of Engmcers, EPA, the Natonal- Occamc and Atmospheric
- S E Administration {(NOAA), the U.S. Fish & Wildlife Service, the Pott of Balimore
’ ’ e and Maryland Environmental Service are working iogether to rebuild the eroding -
"Poplar ksland chain and create vatuable habitatfor a variety of waterfowl, shorebirds
-and small fish. The islands are being restored using dredged material from the ourer
channel approaches o Bqlumore Harbor.

" The qumnent of Defense has 66 mstallauonh in the B'ly watershed totalling
approximately 350,000 acres. Army installations comprisé a tofal qupproxlmateiy
218,000 of these acres. Nearly 82% of the land the Army manages s undevéloped

and approximately 20,838 acres is wetlands, As stewards of this land apd active -
partcipants in the 1990 Department of Defense/Environmental Protection Agency
Cooperative Agreement concerning Chesapeake Bay activities, the Army is hélping
preserve the naairal ‘envitonment of the Bay. The Marine Corps, in its role as
stewards of the Bay, has initated habitat restoration projects such as a 171-acre
reforestadon program at Quantico, Virginia, '

-~ WATERQUALITY

The 1987 goal of reducing nitrogen and phosphorus flowinte du, Bay by 40% has

. - produced significant reductions from boty point and nonpoint sources. The

. o ' Lo PENNVEST Program in Pennsylvania, for example, has provided $109 million in

' : loun funding 10 finance 82 sewerage projects in the Bay basin, Thirtytwo percent

ofall PENNVEST funds have been committed-to sewage treatment projécts within
the (,EILS'I[)C'IL.C Bay basin. :




_A ban on phosphate detergcnts was 1mpit_muatcd within the jurisdictions of the

Chesapeake Bay I’mgmm beginning in the 1980s 16 reduce phosphorus entering

- the Bay. This acten, cotipled with municipal upgrades t remove phosphorus in

- sewape treatmentplants, has led 0 a 41% reduction in the amount onhosphorus
entering the Bay from pointsources since 1985. The phosphate ban reduced sewage
treatment plantoperation and maintenanice costs for cheriicals and sludge handling

- where phosphorus removal is required. For example; costs at Blue Plains Treatment

" Plantin Washington, D.C. were reduced by $6.5- million per year, 2 10% reduction
of the plant's operating budget. The phosphorus bm, sewage treatment plant

" upgrades, plus ather methods of reducing phosphorus’ mcludmg nonpomt source
reductions, has led o an approximately 16% rcducuon in the Bay since 1985
Gréater reductions have been achieved in several river basins,

" In Nhrqund ' miunicipal wastewater treatment plqnts disc}nrg,c: 390 million gallons
- of treated sewage each day into thé Bay and its mbumncs In 1992, all major
municipal sewage treatment p]ams mctthelr permlc conditions ~a rccord complianee rate.

Biolo;,iéﬂ Nutrient Removil (BNR) technology is being institutcd in - sewage
© treatment systems duroughour the watershed. BNR is: leadmg—ecig,e costcffecnve
technology in point source nutrient removal. Currcmly cight of the eleven' scwagc
treatment plants removing nitrogen in the Bay states use BNR tech nology and most
- planned upgrades to meet the 40% reducuon Lm!s wll! lmplement BNthchnology'
to reduce nizrogen.
In June 1993, the Pcnnsylvﬁnia General Assembly enacted 2 mandatory nugient
management law to reducé nutrfcnt pollulion from dairy, poultry and other livestock
operations. The law requires the stzm_ s largest f'u'ms 1) dcvelop, and lmplemcnt
: nutnent management plans.

Morc than 300, 000 acres ofagnculmml land in 1 5,000 different programs are naw.
~farmed under Chceqpea!u_ Bay Program nutrient reduction inidatives, and erosion
and runoffcontrol measures. In addition to the Chcmpc'\l\e Bay Program initiatives;
farmers are lmplemenunu similar control nicastres under U.S. Dcp’irtmcnt of
. Ag,r;culturc state, and other guidelines anid programs, as well as their own voluntary
measures. The measures include such f'irmmg practices as no-ill fariing, contour
plowing, the constfuction of manure storage facilities, and other agricultural Best

"Management Practices (BM P) The Soil COHSCW"IUOH Serviceestimates thatir assists ]
an averaye of 47,000 landowner/operators annually throughout the basin with - . -

technical assistance to plan, design, orinstall conservation. pracncc:, that protect and
restore the Bay. :

. Atotal of 1,059 farmers in Pcnnsylvwni'l participate in the Chesapeake Bay Program.

This means 41,952 acres with nurrietit management plans and 2.1 million pounds-
'of'mtro"en 2.1 million pounds of phosphorus, and 73,634 tons of sediment
prevented from réaching the Susquch'm(n Rivér. These savings: translate intor
“approximately a 3% rediiction in-nitrogen and an 8% reduction in. phosphorus
delivered to the Bay from the Susquehanna River. Virginia's Department of
Conservation and Recreation enlisted a total of 1,017 farmers in its croplands Best

Management Practicés program between 1990 and 1992, The croplands program -

prevented npprommntely 314,500 tons of soil from. eroding from Virginia farm-
lands. The Animal Wastes BMP enlisted 108 farmers, resulting in 150,053 tons of
wastes treated. [n Maryl:iﬁd in 1992 alonc.._ovcr 1,100 nutrient management plans
for néarly 100,000 acres were writen. On average, these plans are reducing s nitrogen
applications by 32 pounds per acre and phosphorus 1pp11canons by 39 pounds per
acrc :

. Anotber problem for the re

AMERICAN .
BILACK DUCK
The Americau black duck is
@ species of concern both.in
Cbesapeake Bay and continen-
Lally because of a lotig'tern de-

" cline in _populatiou nmnbers :

since the 1950s. The Cbesapeake "

. Bayis an z’ngportant area’to

black ducks because they

" breed, nigrate through, and - -

winter there. It is probable. -
‘that at one. tmre, a szgmf{cam

'; proportion of tbe continental
popu!ation afl bIack Aucks

were pmduced inthe. Cbesa'— :
peake Ba_y region. Habitat -
degi adat;ow, tbmugb eros:on,

ton, isa _primmy cause for ibe

.reduct:on A numbers of black
ducks pmduced on the Bay. :

maining black ducks 3 My be
‘the release of band-reared
mqllards mto tbe wt’ld The

- production and wmten'ng

conditions for black ducks on.

tbe I)a_y can be m:proved 1wtb a .
.more actwe babxtﬂt mauage-

ment program aimed at-
mcreasmg the. abmzdance af -
submerged aquatic vegetation,.
protecting existing breeding
and sanctzmr:}r weﬂands, and.
continuing mnsenﬁafwe bmm rfg
regulatrons :




- SCIENTIFIC AND

TECHNICAL ADVISORY

COMMITTEE

. MILEST{ ONES
. 1984
L1 F onned as Commniiltee w:lb

. re presenmtwes fmm major

- .universities, research
. institutions, and federal -
qagencies in the Bay.ivater- -

- sbed to tidegrate the lalest .

scientific findings and té'cb;
nologies into Bay Prog: am

- policy decisions

- 1984-86

01 Helped wiravel the it _nj}ge:z '

" and pbosphorus issue,
pioneered BNR techn o!ogy

* and integrated these e N
ideas into the Bay Program . .

[ Nmned Counservationist of -
- the Year by the Cbesapeake

Bayromxdatwn k Skl '

'1988-93 -
0 O_[fered the Bay Program :

. consensus recommendations

- onsuchissnes as toxicology,”

modeling esfuarine ecosystem

proccsses, oyster science .
“and management, and sub-.
‘merged aquatic e getation
research priorities. i

' {1 Helped steer restoration
¢ ﬂ'orts by focusing the
know!(_dge and expertise of
the scientific comnutiity of

Bay Program Scieniific and .

- technical issues by serving

on Program commitices, by :

" .conducting reviews of ‘
. Program reports, and by
‘sponsoring worksbops,
_research conferences, and
Dbapers syntbesizing perti-
nent séientific literature.

i

. Aban on thL use ofmbutylun (TBT) boat paints was 1mplcmented o eliminate TBT
‘asatoxin entering the Bay. The efforts of the Chesapeake Bay Program led to federal

legislation and a nationwide ban. Voluntary lntcbn;cd Pest Management practices

“to decrease the use of pesticides and pesticide runoff have been increasingly put to

use. The Chesapeake Bay Proyram has devclopcd a Tox:cs of Concern List” ofthe
chemicals most harmfutl 1o the Bay. Strategies arc now: bcm;, developed to remove
or reduce the impact of these chemicals. Some i impornant small bottom-dwelling
ariimals such as worms and other qrcatu_rLs which serve as fish food and indicators
of cleaner water conditions have returned to Baltimore Harbor. Toxic loadings in
the Harbor decreased dramiatically between 1975 and 1985 through regulatory and -

. voluntary efforts, and the benthic community present is measurably.improving.

Maryland conducts regular monitoring of levels of toxic substances in its shellfish
and crabs, [nformation fromi this program indicares that mercury levels in Maryland
oysters have dropped by 60% since 1974. Monitoring sof M 1rylanc§ crabs shows that
chlordane ~a termite insccticide n.moved from the marker in 198? ~ is no Jonger
detected in crabs. - ‘

POPULATION AND LAND USE

* Landmark growth and land use legistadon has been enacted with the passage of

Maryland’s Economic Growth, Resource Protection, and Pl'mnmg Act of 1992,
Legislation to protect, buffer, and stabilize environmentally sensitive Bay shoreline’
areas, such as Maryland's Critical Areas Program and Virginia's Chesapeake Bay’

Preservation Act, has been passed. The Chesapeake Bay Preservation Act requires

Tidewater communitics to identify and inventory environmentally sensitive lands,
designate preservation areas based upon this inventory, then amend local zoning,

'subdms:on, and comprehensive plans to protect those hnds By mid-1992, =l 17
cities within Tidewater Virginia had adopted Preservation Areas and criteria for. -

protecting those lands. In addition, 28 ofthe 29 counties and 19 of the 38 towns
had 'ldoptcd lomi ordinances. :

- In Pcnnsyl‘mnl'\ over 411,000 feet of streambank have bccn protected by contract

with 229 hndownm through Chesapeake Bay Prog,ram initiatives. In W'lslum,ton,
D.C., projects to stop erasion of polluting sediments, such as the Watts Branch

. Strmmh'mk Stabilization Project have begun. Also in Pennsylvania, the General

Asscmbly enacted legishton rc-csmbhshmg the State Planning s Board as anadvisory
board within the Governor's Office to provide support to popuianon growth and
development initiatives. The Board.is charged with developing strategic plans and
making recommendatons to the Govc_rno.r on. broad public policy initiatives.

U.S. Forest Service professionals in the Bay states have completed Forest Steward-

ship Plans and enhancement projects on thousands of acres of the watershed,

restored over 50 miles of riparian forest, planted millions of trees, given tens of
thousands of houss of volunteer time, and initiated hundreds of mdwaduql local
projects to involve and educate the pub!ic 1bout the valuable role of forests as a Bay
watershed land use, ’

SCIENCE AN'D TECHNOLOGY

- The Chesapeake Bay Progtam has remained on the cutting edge of knowledge

concerning the Bay and estuarine science. The actions of collegés, universities, and’

- rescarch laboratories within the watershed have been invaluable to the restoration process.

Computer modeling to predict the outcome of influences and mianagement
decisions is a vafuable tool in the restoration effort. The Chesapeake Bay-Program



has incorporated data from
- wotld to determine the imp

the most sophisticated 3-D. computer modeling in the
act of nutrient loadings on the Bay. The 3D computer

- model is-being used in conjunction with basinwide wateished modeling to

deternine loadings in the individual tributary watershed. Information developed’

- through modeling has been instrumental in determining the nutrient reduction .

targets for cach of the tibutaries. The Chesapeake Bay Program’s extensive use of

tatershed modclmg is, the first time watershed models have been used in so large

an 1ppil&1t10n

Government and cidzen wa

ter monitoring progmms du:crmmc trcnds in the Bay.

The Chesapeake Bay Program’s momtormg effort has been used as a model for the

Nadonal Eswary Progran ~

an estuarine restoration endeavor that now includes 21

estuares nationwide, The Bay Progmm s Citizen Monitoring Program, developed
‘through the Alliance for the Chesapeake Bay, bas fostered similar volunteer water

quality citizen monitoring efforts throughout the cotintry, and has been a leader i in

matntaining quality data for various applications in restoration efforts.

The Chesapeake Bay Program is pioneering a multi-media, ‘cootdinated approach

(water, land, aif) to finding
different ﬁelds and sciences

solutions to the B'ly Traditionally, experts within the
would investigare ecologlcal problems separately. The

Bay Program takes an atl-inclusive look atthe sources ofpollutants affecting the Bay.

PARTNERSHIP

The Chesapedke Bay Progranvis a model for intergovernmental Loopcrauon atthree

“tevels, Representatives from

federal, state, and local governments and agencies dre

directly engaged in a consensus-based approach to policy seming and problem

- resolution. The Program operates r.hroug,h 12 major committees and more than 50

‘ workgroups andtask forces

to promote direct mvolvcmcnt in framing solutions for,

poiluuon control, prevention, and living resources m'unuemmt. Through this com mntee

structure, some 250 key

decision-makers from

throughoutthe region ~gov-

erivmentofficials, and mem-
bers. of the scitntific and

lL.ChI’llCdl COI}]ITIU[\!HC‘? e

vironmental groupa agri-
culure, business and i
dustry, and the publ:_c at
" large -participase. '

The Chicf Exccutives of
Virginia, Maryland, Penn-
sylvania, the District of Co-

lumbia, the U.S. EPA, and |-

the Chesapeake Bay Com-
mission aredirecdy ehygaged
in reviewing progress and
-adopting policies and com-
mitments for fuiture restora-
tion initiatives.. This high
level of commitment from
the members of the Chesa-
peake Executivé Council ex-

LOCAL GOVERNIMENT
ADVISORY COMMIITEE

MILESTONES
1987 -

U Commitiee, farmed
1988 .

" (3 Conducted Saving the

. ChesapeakerA Conference
- for Local O_ff cml.s
1959
O Prepared wbztepaper
 “Nonpoint Source. Control )
' Needs for Protection oj‘ tbe o
Cbesapaake Bay and is,
. § rxbumrzcﬁ )

‘ D Conducted. Irwes.rz‘ng in the

Cbesapeake Bay- 4 -
Couference for Loca!
Officials =~

1990 R

U Published "Cbesapeake Bay
Restoratz‘on: Irmouahons at:
-the Local Level" T

0 Prepared wbztepaper
“Financing the Future o_]‘ tbe
- Chesapeake Bay” s

1991 o

0 Co- sponsored worksbops on
-wetlands and envi mmnenml
| stewardshbify

1992

} Published ‘I.ocal Solutions:
A Guide 1o Housebold

A public-private partnershify -- Chesapeake
Bay Foundation President William C. Baker
(Teft) and Virginia legislator Tayloe Murphy

emplifies the significant inatltunomi support that guidca all Chcsqpml\c Bay
Program efforts

Hazardous Waste
-} Management in-
the Chesapeake
Bay Region”

1993 :
OPublished
“Greenspace: A.
Local Governnient
Guide to Develop-
ing Greemways -
Ibrough Open

| Space ﬂ!ld%?
Buffers;”
k’Greenwa_}!S .
Around the Bay;”
and “Tributary
Strategies™




COI,ONLAI _
- WADING. BIRDS

Six.species of colonial

‘nesting wading birds, the great
blue beron, great egrel, snowy
‘egret, little blue beron, green-

. backed beron, and black- -

© crowned night berow, are
prominent avian 1ewdentv of
the Cbebapeﬂk(: Bay region.
They are ‘toprcarnivores in a-.
com_plex Jood.avel and thus

Smay be useful.as indicators of ’

cbange in wetland quality.

" Except for little blue bey on.s,
there is little evidence to
suggest that ‘populations.in the

bay may be declining: in fact it =

seems likely that greaL blue
~berons are increasing:

Allbougb pogulat;ons may not

curréntly be declining, several

_ Jactors are of conceri: (1) Ioss'

‘of water gquality necessary fo.
support submerged aqualtic
zmge.ratwu beds (bence good
- HUrsery areas Jor fish and
crab.s), (2) loss of wetlands
due. to s;ltatz(m,
agﬂculm: ¢, and the. seqa Iez'el
- rise; (3) disturbance at istands
“or other colorzy s#tes by boat-
ers and other lypes of bmmm
activity. We recommend that
" water quality conditions e im-
prnvéd so that a large pre_};

‘base is maintained: that colony

. 'sites, especially large ones, re-
cefve special stalus for prolec-

vion; thal riparian zone buffers
be strongly protected; and .rbat

Jeeding areas
surrounding colonies recewe -
protecumz '

-

A tristate legislative body known as the ,Chesapea}—(e Bay Commission was.
established in 1980 to coordinate approaches to state legislation having restoration
and protection consequences for the Bay. This group is a unique legislatve forun
that'dirgetly links the legislative hranches to the restoration effort.

* The p'lrmcrshlp ymlds substantial leveraged- support for Bay restoration strategies.

The governments of the three states and -District of Columbia have matched
Chesapeake Bay.Program funds, contributing estimated funds in excess of $100 .
million annually towards the restoradon. In additon, state tax checkvoffprogrqms

“automobile license plate programs, and other quasigovernment and pubhcly’
“funded prograsus help support specific Bay Progmm initiatives.

' SEE ALSO:

Any of the numerous restoration progress repotts from the Bay Progmrn jurisdic-
tions 'md federal and statc agency pamc:pants :
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LRHEIAIONS 10 CORLe,

1990: The Chesapeake Bay is an cxtrémcly complex and variable estuarine
ccosy::tem. influenced by diverse factors. Within the Bay's natural boundaries, a
spccn'u m of aquatic envirenments ~ ranging from freshwater o nmrly full-strenyth
seawater~supports diverse organisms and allows many chemical reactions to take
’ place. Characterized by complexities in circulation patterns, nutrienteycles, and food
webs, the Chesapeake Bay is-a ufm_ique and highly productive natural system,
"Historically, the Chesapeake Bay has demonstrated a remarkable resilicnce to many
“natural or man-made perturb'mons Unusual events such as hurricanes, droughts,
and seasonal temperature extremes’ have caused imbalances, but the Bay has
gndmlly recovered its former state of dymmlc equilibrium.  Similarly, the Bay
remained relatively unclnnbcd over several centuries or'urb':mzmon shipping, and
. fishing.
Yer today the Chesapeake Bay appears to be a fragile ecosystem increasingly
vulnerable to the relentless encroachment of man. In fact, most of the problems
“eurrendy perceived as causing'declines in the health of the Bay have a common
. denominator - pcople. Man has dirccdy influenced the estuary by adding his wastes
and by wsthdmwmg resources from the Bay and its tributazics. In addition, people
- have acted indirectly by changing the character of the land, water, and air thae
surround and interact with the Bay. In'short, man is altering the hydrological and
'ccologim[ continuum of the Chesapeake Bay watershed. Today we recognize
ecosystem  thresholds beyond which resilience or assimiladve capacity can be
exceeded resuling in such perceptible changes as low dissolved oxygen concencra-

tions, increasingly turbid water, or lowered abundances of fish, shellfish, and other

" organisms.

Josprey populations are

OSPREY
Ospreys.feed aimost

.exclusively on live fish. Their -
. position as consumer at the

iop of an aquatic food-cbaiﬂ' )
proved bazardous front the .
-1950s through the early 1970s
when ovgm:ocblorme pestiddes
(bDTy adverse{y affected tbeir -
reproductive success ledding
toa popu!atwu decline, {he
banning of some frersis stent .
pesticides dyring the 1970 o '

‘endabled (,besapeake Bay.

osprey populations to..

Jucredase o an, es(xmated 2,000
© pairs by the 1980s. Pe.stzcidcs

are still used in .SOurb A merican.

. w:’menng areas, bowever, the j

effects on Cbesapeake Bay

‘unknown. .

Osprey foraging £ ﬁczency
_and energy budgels and the' .
prey type, abundance, and, L
rutritional dalue dre poor Iy
understood and.- ueed

research. Thisis espeually
important in mew af reported
deteriorating water quality .
and decre-asmg Jish popula- -
tions. Managemem ofospr@s
in the bay sbould include
enbanced j)ubllc aareness of
osprey ecology, creation dnd’
maintenance of artificiul nest
stractures, momtor:‘ng af..
Joraging and nesting success,
and analysis'of eggs-and body -
tissue for presence and effects
of toxic chemicals @fm‘d metals. .

-




 WOOD DUCK

Threatened with e.xlmctzon
by babitat loss and wzregtda!ed
bunting near the turn of the
century, the wood duck bas

. recovered to become.one af onr
" most abundant game ducks, A
widely distiibuted species of
Sorested wetland babitats, the
wood duck is an abundant fali .
and. sprmg rmgrnnt -~ tbe most
abupdant breeding anatid in
the Chesapeake Bay drainage.
‘The species’ primary babitais
are interior boltomland bard- ~
wood forests and adjoining:
Fiver and bay marshes: Wood -
ducks also occupry babitats ¢x-
tending froni tidal-br acknb bey

marshes to the very tops of wa--

tersbeds, inchiding the. smallest
of watercourses and tempo-
rary and seasonal pools within

ﬂood p!ain Jorests. Wood ducks |

"are well-known for their bequti-
fu[ plmnage deprendence on

" tree cavities for nesting, and

" colonial roosting habil, es,pc
cially in fall.

Although protectzon of large
contignous bottomland bard-
woods and large riverine
f:mrsbes'z's crucial.io mainte-
nance of wood dick popula-
“tions within the Bay region,
conservation of wetlands and

rxpanan forest (along even the

" smallest of watercourses) will

: _[):vteél the diversity of babitats
bengficial to wood ducks.
Emprbasis shonld be placed on
managing riparian timber for
mature and old growth and
especially to produce mast-

] beanng and cam[y prroducing
species.

Channelization and'other
actions that alter natural
hbydrology oy habitats along
watercourses are detyimental
to wood ducks. Prudent man- .
agement also includes conser-
vative barvest limitations for
maiténance of an-aburdance.

~of wood ducks in the future.

Onamoresubtelevel, many researchers pointto clnngcs inthe p1thw1ys ofcarbon

and energy through the Bay food web. Although increased amounts of nutrients
such as phosphorus and nitrogen have stimulated greater produciion of phytoplank-
ton, it appears that the carbon energy resulting frord photosynthesis is not yielding
greater quantities of useful metazoans such as finfish and shellfish. Indeed, itappears
that the collective effects of water quality changes, habitat losses, recriitment failure,
and fishing mortalities have shifted carbon energy "away from the economically
productive mefazoan food web and into the trophtc ‘dead end” of microbial
production. By remineralizing excess carbon production in the riicrobial food web,

the ecosystem consumes precioUs oxygen and subsequently !osLs habitat for the-

- more useful metazoan species.

These kinds of Baywide imipacts result fron massive inpurs of nuttents and other
chemicals coming from sewage treatment plants or industrial operations {referred

10 as pointsources) ot from the stormwater.runoff of rural or urban land {called non-.
point soiirces). These natural materials normally recyele in the environmentamong

plants and animals, or amoriy land, air, and water. Butthe large human population
in the Bay watershed has disrupted the balance of thé recycling process and has led
to severe probicms in some rcglonb of the Chcsapcake'Bay. '

"Another type of problnm confronnng the Bay comes from toxic' compounds~

manmade praducts created by industrial activity, or naturally-oceurring chemicals

~ that are concentrated w levels far exceeding the trace quaniities normally found in

the environment. Toxic materials tend to be concentrated in regions of the Bay close
to manufacturing industries or waste disposal sites,” Problems-caused by toxic
compounds are difficutrto predictorunderstand because of their cxtrcmcly complex
chemical properties. However, these coinpounds can cause serious human and

environmental health hazards when they enter the Bay,

The complex iterations benween pollutants from pointand nonpoint sources, toxic
compounds, and écosystem change are further exacerbated by the diverse cause-and-
effecr sequences occurring throughout the Bay watershed. For example, land use
changes in Pennsylvania could begin a sequence of physical; chemlml, and blolobsmi

events that miuch later produce oxygen dcflctencu.s in Maryland deep water. Thus,

- the observed impact is separated from its cause in both tdme and space.

These complcxiries underscore not only the need 'fqr research, but also the

importance of presenting research findings. to environmental decision-makers.

Managementoptions canbe complex and can require yearsof sustained effortbefore

yielding significant improvements.. Clearly, the Bay-system does not necessarily

respond to instant management fixes, nordoes ithold to boldly declared target dates
for restoration milestones, Why? Because we simply don’t know alt-the answers. |

'L’ "f’).’a’ WIS af
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1993: First, there seemed to be agreement that we have, perhaps even in the last

year, reached a point of equilibrium in the Bay, that thé patent has been stabilized.

Certainly the picture is mixed ~ some systems are still measured in decline, while

- others are looking healthier and showing trackable improvements. And clearly, whae

we do o encourage the natural recovery potential of the healthier systemss will play
a key role in overall restoration...perhaps we have completed the period of
conmiriment, and cntucd the period oftruc restoration of the Bay...



Second, there was a feeling that the Chesapeake Bay will always be a natural system
“under stress, if nothing else due to the simple fact that 13 to 16 million people will
be fiving in the watershed. Furthermore, the demands and lifestyles of these people
can be expected to undergo change, change thatwill notalways reduce and may often
increase their impagts on the Bay ecosystem. In shorr, over the long term we must

learn. how to manage a populatcd watershed in a clmnging world...”

Third,...the job of “Saving r_he Bay" w1H never end. Assummg thatthe wor!\ ofthesn
decades leads o smb1l;zauon and restormon the yeats beyond will require us to hold
“onto that renewed Chesapeake, This will require as much I\I'IO\VlCdeL vigilance, and
commltmcnt as thc restoration effort itself...

Finally, there was agreemient that it was 1mportant to spread the sense that “we're
all in thS togethcr. :
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For additional information on the
Chesapeake Bay Program or on how
you can help in restoring the Bay,
contact the following:

State of Maryland
* Governor's Chcsnpcakc Bay’
- Communications Office
- 100 State Circle
State House
Annapolis, MP 21401
(410) 974-5300

Commun-\vcniti\ of Pennsylvania

PA Department of Environmental Resousces
P.O. Box 2063 i
Harrisburg, PA 17103-7063

(717) 7871323

District of Columbia

Depastment of Consumer

and chuhmry Affairs

Environmental Repulation Admmlatnnon
2100 Martn Luther King, Jr. Avenue, S.E.
Suite 203

Washingon, D.C. 20020

(202) 4041146

Commonwealth of Vir;;lin‘m
- Virginia Department of Environmental Quality
202 N. 9th Streer

Suite- 900

Richmond, VA 23219

(8C4) 3714500

The following Federal Agencies
participate in the Chesapeake Bay
Restoration Program:

U.S. Envitonmental Protection Agency
410 Severn Avenue, Suite 109
Annapolis, MD 21403

(410) 2670061

Dcp’lrl:n‘u.nt of Agriculwre )
“Soil Conservation Service
410 Severn f\vcnuc, Suite 109 7
CAnnapoelis, MD 21403
(410) 2670061

Forest St.r\'ltt.
410 Severn Avenue, Suite 109
Annapelis, MD 21403

C (410 2670061

Agricultare Stabilizatian

and Consenvation Service
" USBDA ASCS, River Center
10270 B Old Columbia Road
Columbia, MD 21046

(410). 3814550

U.s. Dépnf:n\cm of Commerce
National Oceanic and ]
Ammospheric Administration
‘410 Severn Avenue, Suite [07A
- Annapolis, MD 21403

- (410) 2801871 -

U.S. Department of Defense -
" Under Secretary of Defense
(Environmental Security)
400 Army Navy Drive #f 206
Atlingron, VA 22202-2884
(703) 6958356 ‘

LS. Army Corps of Engineers

© Office of the Director :
Environmentat Program {(Army)
Chief of Lnyncué ‘

. 2600 Army, Pentagon }
W'lslum_,con De 203102600 )
(703) 6968078 ’

- U.S. Air Force
AFCEE/ESA )
77 Forsyth Street,  SW, Suite 291
Adanta, GA 303356801

U.s. }v@nrin'c Corps - - R S
Commandant of e ’ ’
the Marine Corps (LFL):

Headquarters, Marine Corps

2 Navy Annex

Washington, DC 2038@-1775

(703) 696-1020 .

Defense Lc‘)gislics Agericy (CAAE)
Headquarters - ' .

Cameron Sration . L o :
Alexandria, VA 223046100 L e

Department of the Navy

Commanding Officer

COMNAVBASE Norfolk
“Norfolk, VA 235116002

U.S, Deparument of the fp(crjor
ULS. Fish and Wildlife Service
Chesapeake Bay Field Office
180 Admiral Cochrane Drive -
Suite 535 .
Annapolis, M 2140}
(410) 224.2732

* Narional Park Service ~ )
2nd & Chestnut Cus(oms i[ou‘ic
Room 260
’ Phx]'\dcfphn PA 19106
(2135) 5970932 -

U.5. Geolopical Survey
Water Resources Division
208 Carrol Building : : '
8600 LaSalle Road ' o Wiiter & Editor

Towson, MDY 21204 ‘ Bruce Gailoway
(410) 8281538~ : . ’ . .
LS. Dcpnrtmc'n‘r C;E-Trnns;'w'orta[ion 7 S ) Design & Layoui
Chief, Marine Safery Division T ” ctya
Sth Coast Guard Distriet ) S Peter i(lﬂ?j)_tll é
431 Ceavford Streer, Federal Building T ‘ “Jayson Knott
* Poramauth, VA 237055004 . Maryland Depariment

(304) 3986503
-of Natural Resouices,

Public Communications

' ' o ‘ Qffice
The Chesafieake Ba_y Program gratefully @ } . SV .

acknowledges the pboto contrl:bulious :
' af M.E. Warren and Dick Tondinson + Privedon Recysied Paper
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