; f.s'A retrospectlve on the ﬁrst decade of
the Chesapeake Bay Restoratlon




Bays health is rmprovmg S

 Dear Fellow Citizen, . RN ‘. e

.

'The Chesapeake Bay is a»vast natural resourCe wrth srgmﬁcant econormc, recreattonal A
and social value to-our states and our c1tlzenry " We are begrnrung to see.a recovery of S C
‘the Chesapeake Bay as a result of a decade of haid: work deterrmnatron, and commit- -0 -

ment spearheaded by the Chesapeake ‘Bay: Prograrn, a unrque pubhc—pnvate endeavorm":
- :comprxsed of. govemments in Pennsylvama, Maryland Vrrgmra, and the District of
=Columb12r workmg together-wrth the federal government cmzens ancl busrnesses.r ,

“ .The Chesapeake, and 1ts many tnbutanes, has suffered from the effects of rnore than '
two centuries of steady growth Erorn mcreasrng polluUOn and run—off and from

, ,accumulauon of sedrment and mdustnal wastes Yet, the Bay has begun o, respond

' due in large part to the actiori of local crtrzen groups and federal state, and local

governments. e

When you get nght down to 1t, cleamng up the Chesapeake Bay isd problem that~
begins 4t home, right in.our comtnumtres ' Vital citizen-action. restoratron efforts .
cdrried out in the Bay watershed clearly demonstrate the need to drrectly 1nvolve people' S
ilm our restoratLon efforts N L ‘ - - ‘
Thls tenyear retrospectlve of the restorauon of the Chesapeake Bay features cleanup
accOmpllshments and hrghhghts theé results of our, long—term commrtment t0 work
together. We are seeing an increase in-aquatic grasses, cruc1al food sources and habrtat .
for many- of the Bay s lrvrng resources The Bay Program ) revolutlonary 3.D rnodel -
now-allows screntrsts for the first t ume to predrct; the: effects of polluuon on the: Bay
And the resurgence of rockﬁsh in the Chesapeake regron is a posrtlye srgn that the

.

. We have made srgmﬁcant progress in the Bay cleanup, but We must do more We g
,urge you to join qur efforts and hope you will take the preservatton of the Chesapeake

Bay home tO your nelghborhoods and commumues

"S,ittléerely.,: S e

. Wllham Donald Schaefer
Governor, State of Maryland ( L
Cha1rman, Chesapeake EXecutwe Councrl AR




» Our work in the Cioesapeake Bayzs a’
N ﬁsearcb for /enowledge fbat will lead us.to action. At the:
- same time, we are cbasmg an undefsmndmg of cm znz‘er -
- commected. system, of life and. a clear ideg of our otwn-role
*wpithin it We dre'dealing with one of mankind’s oldest .-~

Lo tbemes — om' felaz‘zon to mrure - omd we. h&we Zeczmed itis.

‘ .‘ f not-a quzz itds mt]oer a dzsseﬁatzon “Anid z‘bfs realzzalzon-j
loas become a ?’I’léle?" step fonuard m f’oow we azmck prob— :

%mugbow‘ tbzs retrospectzve tbe woﬂe z‘o restore tioe lwz@. h
' resoufces of the: Cbesapeoz/ee Bay is bnglngied Prograss n
this arendis a kindd: of gerieric “Yarget”. b_y which our e@& '-
. rience zmprowng the bealtb of the Bay ¢ can, tosome extent;. -
be gavged. The statuis of the veal targets — the smped bass,
i the  Soft shell clam; omci oﬂoe?s - zs jéaz‘ured ﬂorougbout z‘be
= document L e v

:.'_; 77915 is notoz report 072 l‘be' ‘Smte of z‘.be Bczy ”It is a collec— : -
. tion: of zmozges that atz‘empz:s 10 ccgpmre the . wist bulk: cf _

| ' Studdies;’ ‘the- deptb of the research, anid the actions and .

o commzz‘ment of. tbe people inwolved in. the restoration of z‘be' -
- Cbesapeczke Bay over. the st ten years. For the m@st p&m‘ "
, . tbe words of mcmozgers cmd resem*cbem are used z‘o pamz a.
2 pzcture of a decade of leammg cmd ozcz‘zon It zs oz wor/e i -
e progre&s - ”

Noteforthereader B T "‘t'_,. e

<. This document hiaé two types ‘of text and two types of. s1debar matenal Selected

N "pubhshed matenal from managers and resea,-rchers of the Chesapeake Bay Program o
‘ “ is, set iri normal type. Program commen,tary is setin 1tahcs The status- ofthe Bay s
. living resources isshown in’ 111ustrated s1debars The acco mphshments of the formal o

: :cornrmttees and subcommlttees of the Chesapeake Bay Program are. also shown in

’ ‘.»'SIdebars ;
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' EASTERN OYSTER

The eastern oysterisa
resilient estuarine species that
Is well adapted-to its fluctuat-
ing em'iromnent in the Chesa-
peake Bay. It tolerates wide
natural variation in tempera-
ture, sulinity, suspended
sediments, and dissolved
~oxygen. To the extent ‘that

. environmental regulations pro- -

‘tect more active or more sensi-

tivé species like blue crabs’and "

striped bass, they will aIso
probably protect

oysters. It is fecund enougb to
produce billions of spat in the”
" Bay if brood stock abundance
is bigh, suitable hard sub-

strate s plcntz_’/'uL and climatic- )

conditions are optimal.
Qysters filter water for food,
improving water cldarity .

conditions for SAV and other .

specles.’ |
Predation causes bz’gb

mortality of the young stages. -
High mortality rates also bave ’

been caused by diseases in
recent years. Pollution is d ,

local problem for oysters riear. ‘

"Industrialized regions.of the

“ Bay. Overfisbing bas led to
- depressed barvests, degraded

ayster grounds, and a weak-
ened fishery. To rebabilitate
the resource il will be necessary
to understand aspects of -
oyster biology more completebv
(especially diseases), to =~
.rebabilitate tbe oyster
grounds, to manage the'

. resonrce according to scien-
tific prineiples,’and to encour- .

age the growth of aquaculture.

. progress

~In 1992 ihe 40 percem‘ nummt reducz‘mn goal wasreammmed agamst

IN BRIEF

. 7799 ma;or enwronmenlal proble)m of the Gbesqpeake Bay dﬂd th
" tribustaries were investigated in a comprebemwe study initiated by the
, Enwrmmmzral PmtectmzAgenqz (EsPA) in1975atihe dzrectzon cgf Congrm

. }'mal 7esea7cb ﬁfzdmgs and moommended remedzal stmtegies were
* published in Septerber 1983 The atudy ident f ted. ten areas of enwron— L

memtal concern in the Bay:
. OdNutrient enricbmem
. DToxzc substances o Lo T T
" ODeclines in wbmenged aquatzc Uegetanon (SAW T
. OWetlands alteration R
OShoreline efosion - :
DHydrologzc modification -
"\ OFisheries modification
. OSbellfish bed closures — '
. "-DDredging and dredged mczterzal disposozl
: DEﬂects of boatmg/sbgppmg on um‘er qualzty

W

h 77:zese fmdmgé cmd recommendalzom formed tbe fozmdatzon for rbe f st
L. Cbesapealee Bay Agrementsigned in 1983.1In that agreement the EPA,
" in partnership with theé governiments of Virginia, Penrisylvania, Maij—

land, the District of Columbia, and the Chesapealke Bay Gommission (an '’

. intersiate legislative coordmatmg body), agreed to develop . and zmple—

menit coordinated Plans:to improve and proteci tbe water quality and
Hliving resources. of the. C’hesczpeake Bay estuarine system. The . 2983

“Agreement ‘moved tbe P ogram out of the research Dhase and into an

action phase by es‘mblzshmg a management ayid action structure to-
resolve Bay zssues cmd a water qualzty momtormg progmm z‘o measure

‘_ The seCOmi Chesapealee Bczy Agreement was szgned in December 7 987
" This Agreenmm‘ expanded the scope of the 1983 Agreement with 29.°
h commztmen&s fomctzon %eseconzm»tmems ouﬂmedsteps z‘o betalem m .
. Six areas: : . S S

, 'Dszmg resotirces ‘
- EB'Water quality '
: DPopuZamon growzb cmd development :
. DWPublic mﬁ)rmcmon educatzon cmd parlzczpatzon
.+ OPublic access,” " . “
‘DGovemance Lo

. %uAgreemem‘ also calledforréducmg theamou nt of nutrierzts reazcbmg

theBay'by40percent by theturn of the century. Of themarny commitments -
in 1987, the nulrient issue.was-the only orie of such corisequence that it -

.was assigried a numerical goul: On & brodder level. the 1987Agreement

cleaily esiablished that the, productzwty, diversity and abundance of the
estuary’s plants and animals (referred to as living resovirces) would be

- used as thé wltimate measureinent of the Chesapeake Bay's condition. In -
. this way), the program | tmmlated C’be.sapeake Bay re;secm/o results mto o
e actzon plam “ . , .

new and’ zmprwed mfommon This reiiew conjzmuzd the 40% goal as.an’

-acbzevablemrgez‘that would mdeed resiiltin zmproved waterquality. The =
. resulting ' 1992 Amendiments to the C’bezsape’alee Bay. Agreement reaf- -
- firmed the goal and directed that specific nutrient rediiction goalsbe set
- jbreacbcﬂbeBaysma;on‘mbutmzesandthats‘z‘mtegz& bedewlopedioachzeve

: thosegoab as. well as pmtect cmd zmpmw czquatzc habztal;s m tbe rzwns '; o




At t]ae szgnmg of tbe I 992 Amendments R R A
- Chesapedke Bay Commisswn Chaiiman Bewmrd ’Bemze”'
. Fowler, District of Coluribia Mayor Sharon Prait Kelly, EPA
: Admmzstrator Wzlliam K. Rezll}y,‘Mazy!amd Governor: Wzllmm
" Donald. Scbaqfer; Vzrgzma Governor L Douglas 1Vzlder (md
Permsylvama Govenzor RobertP Casey
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SOFT SHELL CLAM'

‘Saft shell clams grow
rapidly in the CIJesapeake Ba_y,
reaching commercial size in

two years oy less. They -
refiroduce twice per year, in

* spring and fall, but probably

only fall spawnings are
Important in nmimainiug
populah‘én levels... Principal *
ecologictd roles perfornied by
tbe species are filtering the
" water column, prow‘dx’ng shell
subshwtefor foub’ng inverte-.
brates, and serving as prey (all,
life stages) for a wide . i
“assortment of animals.. . Major
predators on juveniles include
blue crabs, ccls: and cownose
rays. Some bther species that
may depend beavily on Saoft
sbell clams include ducks,
geese, swans, muskrats, and
* rdccoons.
Diseases may play an
important role in regulating
ddylt populations of soft shell. .

“clams; l{ytlmcarbonpolluttmz L

Imkcd to increased
Jrequency of disease. Oil
pollution does the most wide- -

_ spread and persistent damage N

L0 soft sbell clams through tox-
Idl_r aside frons its role in in-
ducz’ng dlsease Heavy metals, .
pesticides, tmd similar pollu-
tasits can be extremely toxic,
but the harpmful effects lo.
clams do not last if the pollu-

Yon abates. The main concern

with the latter toxicants is’
bioaccumnlation by soft sbell
clams, with the potential, foz;
passing toxic contaminants on
‘to predators or to. bumans.

* Siltation caused by storm
events, dredging operations,_o!'
erosion, can smotber clam
populations. L‘utmphicaiion,
enbanced b_)mulrient inputs .
Jrom sewage or agriculture, is
not known to bave affected soft

" . sbell clam populations.

» THE CHALLENGE
. A 1988 repon‘ called “Tbe Cbesapealee Bay Progmm A’ C’ommziment
Renewed” begtm with the  following Sentence: “Though $igns of 1 the Bay’s
. decline were evident Zong-before the 19705 and soine.studies had been
‘ condrcted, there bad been no comprebemwe ditempis to gather.arid .
- evaluate data for the watershed as a whole, lo determine the cayse and
effect relationships underlying the Bay'’s s problems, and to recommend
remedies.” A more succinct and daunting statement about the cballenge
of resioring the Bay.woiild. be bard to find. In dry and simple language; -
it asks that we.discover bow. an arm of the. Atlantic Qcean,’ dmzmmg
64,000 square wiiles of land and itnhabited by 13 ‘million people tmd
. -cozmz‘lessplants and ammals works! It asks thatwe vviravel aiveb of life"
" with ourminds andthen 1 tug on tbe correct tbreadis to restore m dzvemty,
. abundance, cmd beauty : .

.~ B

¥ proposes zhat we undemand tZ)é nonbumcm world: of ecologzcal
relations or ‘nature’, ozwmahenable part within that world, and ourrole
- inerecting an ézmﬁce arop it. This charge lels no one, urban ormml rich.
JOF poor; young or old, disavow responsibitity for the decline and- tbe
. -recovery of the Cbe,sapeake Bay. We all live timder a roof and we il live . ‘
" in the Bay and to do right by one we puist do right by the otber for

) £nvanably the two fznd in eacb ofber tbezr own zmazge T

Undensmndmg nature and actmg accordmgly mfeguards a certain set
of buman needs and grants immediate and familiar benefzts Farmers
"~ and. forestens know which insects pollinate their crops and trees, and:
. “which dévaur theny, daiiymen know which plants can be grazed by tbezr
stock, .cind which oites are poisonous; ﬁshemnen lenow which baits.are '
Jepore Zzleely tobe taken at various times f the day in:various seasots, cmd
. which ones will.be zgnored We must krow the pbyszcal requirements of
- the:plants and animals we cultipate and depénd on: bow much warinih
orshdde they need, wbicb side. of wbill plarzts 8row on, how biga pastiure -
. animals roam in and under wbaz‘ regzmea of water cmd other numents
- tlyey do- best : Lo

. _But there are oz‘ber needé les.s tcmgzble cmd often hard fo amculate that

- drecharacteristic of s as bismans, These mvoluetbeexercueaf sentiment
and the stimailation of oursensé of order and purpose;-our appreiation”
of beauty and freedowm. These needs, immediate and future of the flesh .-
and of the spiril, are. bemg bevmely comprOmased by our lack of under- .
standing of bow natureivorks andwherewefir intoils patlerns 77)9 fabrzo
. of the natural. world that supports otir acz‘wztzes and.our: mpzmtzons is
. tbreaz‘ened and we bave been cballenged to respond ' .
-,??m retrospectzve is about thai respome bow we are unmvelmg ﬂ')e

~ threads of natiire and. buzlding newy zdeas of care management and
govemance from tbem Cooa = :

How the bzllzom of orgcmzsm,s tbat lzve on this plcmet mtemct wzth each
- other is a constant source of amdzément, Most striking are the unusual,
eatmg—and being- “eqten relaz‘zombzps from glant whuales that feed onlv
on tiny seq Creqtures, 16 plavts that ward off animals by theirbad tasting
;o leaves — and ammals which eat z‘bem cmywa Y, to mc;/ee thefmelves ‘
‘-‘Unpalamble to tbezr pi cdaz‘on

¢

'But there are otber more mbtle Connectzom, ones that but

,undercumntqunmzlziymz‘bertbanamazement Webiegin wzrbaucb cm
‘1 observation by Kent Mouniford, a Senior Scientist with the Chesapeczke i
Bay ngmm He z‘alles abouz‘ the _problems we face EERCE




WHERE we RE. ‘

' WHERE WE Lo
(GOING ™

B STARTED

s People around the Chesapeake have always seen and en]oyecl the Bay's wsrble .
' resources, from our, marveloﬁs beds. of Bay grasses 6 blrds of préy like the osprey:

" and, bald eagle. But hese smgle spec1es aré cohnected Uogether as’ parts of a complex .

Web of mteracuons Wh1ch ‘make up Chesapeake Bay 'S ecosystem '

. TP

" Do our actlons the conduct of our lives. and busmesses have anythlng to: do w1th
these species, Who live such dlfferenthves from our own? Of ¢ourse. We wouldn t .
~be: trymg to. save Chesapeake Bay 1f we weren ’t part of | her deeply rooted problems. :

Chesapeake Bay hke v1rtually all natural systems ~ runs on energy. from the sun;

. Aenergy whlch (1n concertwrth the moOn) powers the tides, runs the greatheat engme.
. ‘that medrates out seasons and clrmate, and sunhght that s captured by’ planthfe and
S turned mto orgamc mhatter that feeds us all forest to catt'le fodder, plankton to’

poultry o '-_ S T
1 : ,V For hfe in. Chesapeake Bay sunllght is the engme but the Bay depends on land -
“the vast watershecl fotits nutnuon. It depends 'on mtrogen and phosphorus the
d1ssolved mmeral fertxlrzers that have come out of the Bay’s forests'and r1vers for
thousands of years These nutrrents are’ necessary for both the growth of hfe i our

The grasses in turn prowde vast forests and ﬁelds of refuge, forthe t1ny larvae of crabs, o
for the delicate soft shelled sheddmg stage each crab undergoes as ‘it grows to :
matunty, and to the mynad species’ of tiny ammalcules and juvenile ﬁsh Whrch hrde
there from the1r predators. These grass beds are the farms ancl pastures from whrch
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HARD CLAM . ‘
The bard clam is found -
along the castern coast of

Narth Ammerica from the Gu(f of

St. Lawrence to Texas. In.

. Chesapeake Bay, the bard
clam fs yestricted to s"alinitzes
above appm.\imatel_'y 12 ppt.
An extensive survey of bard
clam resources, is overdue.

Long term trends in po_pula- o

tions cannot be determined.
The life cycle of the bard .

clam includes a pelagic larval,

phase and a relatively seden-

tary bentbic, jummile and adult’

* pbase..Predation on new
recruits is very bigh; dense
aggregations of bard clams
‘bave been found in the
absence of predators. Aside
Jrom predation and jbbt‘ng

pressure, the natural mortalzty

qf larger clams appears very
low.

Hard clams are important
sushensionfeeding infauna, '
thus they are important in
gm"mg of I)rxmmy produc-
ton, transfer of carbon and
nitrogen to beéntbic fopd

chains, and tbrough excretion,

rapid recycling of particulate
‘nitrogen as ammonia. The
_migjor, - food sourcefor bard
‘clams is planktonic ‘

- mticroalgae. In Chesapeake

Bay, growth occurs it spring

m:dfall, when oplinmm waler

temperatures coincide with

s rabundant Sfood.

T

Clams are capable ofliving

in a variety of sediment bpes,
but bigher abundances are
Jound in coarse-grained

sediments. Hard clam stocks -

are susceptible to overfisbing.
Recruitméent rates.are pioorly

understood, as.are possible re- . .

establisbment periods if
areas are depleted through
commercial barvesting... Hard
clasis mariculture is well :

establisbed and could easi{y be _
expanded into sites w:’thm the -
Buy

e

i

Itis this bounty, the young and groWing fishes, Which‘are the forage 'that'supports' )
) the proud raptor birds we find so 1mpresswe, the osprey and bald eagle. Many of
"us thmk of them. as- symbols of a natural system at equ1lxbr1urn 1n 1ts processes

- .. J . . i

: When we humans add those nutrlents, often together wrth mud and sedrments 1n“
‘quantities far'in excess of this equ1hbr1um, Chesapeake Bay staggers under the - .
" “impact. Excess nutrients and sedrments come from our constructlon, agrrculture,
. ‘and waste d1scharges, from the m1llrons of us lrvrng here. o S

\.‘““'

: The planl(ton the mlnute rnicroscopic plant cells in all natural Waters have first.
. access'to these nutrlents ancl multiply much more qurckly than’ submerged grassesA ’

. bottom. Aquat1c grasses suffer rrughuly from tlns onslaught and in the early 1970& ‘
. nearly dlsappeared

.. Atthe saine tlme many mdustnes in the past cons1dered dlscharge and. d1lut10n the
. bestway to dispose of toxic chem1cals These followed the way, of many substances

) ‘the chermcals stopped in their tissues, accumulatmg to where their health and abllrty '

- with thern, those symbols of a v1tal Bay, the osprey and bald eagle declmed too. o

‘ Chesapeake Bay is not the same as 1t was in past decades, nelther is it the great,
seermngly 1nexhaust1ble protem factory that H L Mencken once extolled

: Specres 1nt:ertw1ne, the1r llfe pathways lntertwme thé welfare of one spec1es depends -
_ onrthe welfare of many others. We are not exempt frorn that web of lrfe and we wrll‘ -

. 'suffer together for its deﬁcrencres _ LT

. can grow. They overwhelm and overpopulate the Bay's surr’ace waters, growmg so
. densely that, tegéther with the ‘silés and mud they shade out llght reachrng the“ -

‘and spread throughout the Bay, and for predafory £ blrds wh1ch ate those orgamsms, i

to reproduce was comprormsed The grasses declmed hvmg resources deehned and o
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I—IOW T I—IE BAY PROGRAM WORKS

TbeParlzament ofIndza conmms tbe elected repres entatwes of z‘wem‘y— '
 four politicdl parties. The raucous complexzty of defmmg and secuii-

e ‘ihg the public interest in thissituation is hard foris to’ imagine forwe

B sgem o baveadzfﬁculz‘tzme ina 1200 pmiysysz‘em Buz‘aﬁberesapeaiee

. " Bay Prograim (CBP) pas an’even larger. number of representatives;

- They coméfrom fedeml state, and. local agenczes inferstate commis-
sions; universities; pmvate and public intérest groups and fmm 1hé
- housenext door. In a manner of: spea/emg, it forms is own'ecosystem
. wheiethe: ’zdentzz‘zes of the p&zﬁzcgpantsaresubs umed cmd mtenfwmed '
ina searcb for imdem‘andmg and actzon .

: THE ORGANIZING PRINCIPLES

v -Pre-l 980 “The connectton between human activities and the resoutces of the Bay
was re’cogmzed in the n1neteenth century. Representaﬂves of the oyster 1ndustry
':A-v01ced concern over the dechne of the. ﬁshery in the- twent1eth century Both
- Marylandand | Virginia: estabhshed laboratories whose sole purpose was to study the -
" Bay and its tnbutanes “A number of conferences wereheld (1933, 1968,1977) and
- c1trzens groups became active pollutlon control advocates Whereas in the nine-
. teenth century cornicern for the Baywas voiced prrmanly by the oyster lndustry, today
‘.f:the chorus 1ncludes boaters, sportsmen, ﬁshermen, and a- large phalanx” of -
vconcemed citizens - and theit elected representatlves State governrnents have
responded with, ah: mcreasmgly cornplex and sophlstlcated range of polluuon
. .control and- ‘manigement agencres In addmon, the Fedetal government recognlzed
- the need for the niational protection’ of Water resources and in the 1970 s, passed
N seties of laws whlch fundamentally changed the framework for managmg and

'S

e

. protectlng water- resources

o The specrﬁc unpetus for the EPA’s Chesapeake Bay Prograrn came from a tour of
- the Bay conducted by Senator Charles Mathias (RMD) in 1973. That: tour led to "
_ iconversatrons withe Russell Train, then the EPA Admlnrstrator Irr'ﬁscal yeat 1976
' Congress dlrected the EPA to, conduct Y ﬁve—year, 25‘m11110n—dollar study of
. ,Chesapeake Bay [and] requrred the EPA to asséss water quallty problems in'the . ~
- Bay, to estabhsh a data collecuon and analy51s mechamsm, to- coordmate all'of the L
. v" various activitiés rnvolved in Bay résearch; and-to- rake recommendanons on ways. ‘
: to 1mprove ex;stlng Chesapeake Bay managernent mechamsms e T

Y

-Tbe Cbesapea/ee Bay Progmm dzd 10t ¢ assume zzs respomzbzlzz‘zes by: ‘
- default; it was credted Jrom: the groxmd up to act as a. catalyst. and.
, orgamzer for tbe soluzfzon of G exz‘rme{y complax set of problems

o 1983 To effecuvely manage the Bay, we must recogmze both its vanablhty and 1ts_ :
o umty The Bay’s water quality needs vafy from reglon to tegion as do'the’ controls' .
P necessafy. to SUppoit spectﬁc regronal resource ‘use ob]ectlves The industrialized - -
Patapsco and Ellzabeth R.lvers have a very different water quahty problem than the B 3
"'Choptank or Rappahannock R1vers Also the clesrred and actual use of these aréas ’

.varies srgmﬂcantly, Lndustrlal versus agnculture, and’ ﬁshrng It is apparent that we

. mustalso target our control strategies by geographlc area...We must always keep in

mifid that the Bay isa complex interactive ecosystem. and that actmns in any pattof

-the.watershed. may - result in water’ quality degradatron and, 1mpacts on’ aquat1c-‘j"' 1

resources downstream, For thls reason, itis essentlal thata Bay-wrde management
mechanism with appropriate representauon coordmate the respectlve act1v1tles of . .-

- the Federal and. state plannmg and regulatory agencres Thls concept is:. The"-._~' L

3,




ATLANTIC MENHADEN |
The Atlantic menbaden is one '
of the most abundant - =~ : .
species in estuarine and, o
coastal Atlantic waters. The
second most ifmportant species
barvested in the United Stqtes
it terms ofquamit_), itis .
processed for its oil, protein 2
meal and squbIes, and is ysed
< extensively as bait for
commercial and recreational
Sisbing. Menbaden aye’ }
consumers of pbytoplankton
s mul plant detrituis and, in tirn,
are fed upon by many preda-
tory fish and birds.:
“ Toe Atlantic menbadenis é -
member of the berring family,
but unlike most berrings and
shads, the menbaden is a
coastal ocean spawner. Tt
ranges from Nova.Scotia i,
Ganada to central Florida. The
Chesapeake Bay is an i'mpor- C
tant nursery gromzd for ..
dmsmature menbaden. The . .
critical early stages are speut' e
in coastal waters and, conse-
quently, the eggs and larvae
are not exposed to pollutants
- #1i the Bay. The Atlantic
menbaden stock bas remained
relatively smble in recent
years. ﬁleubaden are ableto .
tolerate sudden shifts in salin- o
ity and are found tbrougbout’
the Bay, from almost fresh
water'to bigh salinity,
- The menbaden stock mustbe
nianaged ivisely if it'is to withs ,’
© stand beavy fishing pressure
and maintain its vial ecological
roles as an intportant :
.. converterof. phytoplankton ._ - .
" and plant detritus and as-an -
important food source for.
inany otber species. o

T Senator Charles Matkms, one of the o
kefy shapers o_f the Chesapeake Bay PrOgram. s

Management Commrttee [now the Implementatlon Committee] should be»the' .
coordinating mechanism to ensure that actjons are takefi, t6 reduce: the flow of .-
pollutants into the Bay, and to restore and marntam the Bay s ecologlcal mte nty )

- ]

- .

The Managem'ent Committee’s speciﬁc responsibilities should in‘clude;
UCootdinating: the melementauon of the Chesapeake Bay Program
'reCOmmendanons, R S Lo

DDevelopmg a comprehensrve basm-w1de plannmg prooess in con]uncuon
w1th ongoing planmng efforts; . ; .
DInvesugaung new reglonal approaches to water quahty management L
mcluclmg creative fmancmg mechanlsms, R : i
EIResolvmg reglonal conflicts regarclmg water quahty 1ssues, and SR
DRewewmg ongomg Bay research efforts and recommendmg addmonal
research needs Cee - ‘ :.' R T T e

- Hopefully, the needs of the future can be ‘et and the quahty of the Bay preserved

It is apparent that we are talklng about some governmental change, long—term
~ commitments,. and money There will be no qurck fix for the Chesapeake s
problems We will need to continde to. study and to momtor butwhrle we, do that

-we-will-also need 6 focus concerted, remedial. action on some of the most severe
problems in'the system Aboveall, we willneed tS continue the d1alogue among the ;
- state and among the users of, the Bay The new’ spmt of cooperatlon and awareness . )
generated by the Chesapeake Bay Program has brought us © the point of bellevmg Co
that we can, after all, manage the Bay for the beneﬁt of all SRR -

s




N tradmens d1ffer and federal agencres Wlth dlverse rmssrons to work to gether to solve 2

WHO 1S INVOLVED AND WHAT THEY DO RS
. Ihe concen‘ed @t]’on‘ fo restorethe  Chesapedke Bay is relaz‘zvei y réw. Itwas - .
onlfy ten Jyears ago that state aind federal leaders from around.the Bay- -
. region met to pledige protection: of the Bay. Itwas onlyszxyeaw agointhe
". 1987 Chesapeake Bay. Agreemenz that, & detailed “arid coordinadted
" restoration effort was launched. It was om’y a year czgo tbat ﬂge 1992 -
Amendments were approved : : ;

The 1983 Agreement setin m@tzon a coordmaz‘ed campazgn o reuene tbe -
‘decline 2of living resources inthe Bay. It alsoestablishedthe majorelemem‘s.’
of a cooperative strictiire to. dévelop and coordinate the comprebemzve_ "
. Bay. cleanup: the C’besapealee Fxecutive Council, its Implemenitation
" Committee, arid EPA’s Chesapeake Bay Ligison Oﬁ‘ ce. And it established
a.Baywide moniloring. program to: gaszer baszc a’az‘a agozmst wbzcb"f
deszred cbomge could be .measured . p

N . B o el T

198388 Marylahd Vrrgmra, Pennsylvama, the Drstnct of Columbra, the "
Chesapeake Bay Comrmssron and EPA were the orrgmal partners in the Chesa— N
. peake’ Bay Agreement er other federal -agencies formally ]omed in the Bay cleanup
VT ind 984 SoxlConservatlon Servrce, Fishand Wlldhfe Servrce, Nauonal Oceanic and .
Atrnosphenc Adrmmstratlon, Geologrcal Survey, U S Army Corps of Engmeers,. :
and the Department of Defense Co T .

R

Comm,ltmentto restormg the Bayhas enabled states Whose 1nstltuuons and pohtlcal‘

o _common problems Whlle retalmng “the’ lndependence of therr programs The-
Chesapeake Execuuve Councit prov1des the leadershlp and' foeus that: shapes thelr Work. .

The Chesapeake Bay Program; a

.. Chesapeaks " -]

_Executwe Council | . e E
o szens ’ TP
, Advnsory Commlttee ‘ Prmcxpals Staff IR
; Commlttee N P R
"‘Local Government S T e T Federal 'Agénc'ies
,Advusory Committee |~ 7|+ AR R Committeé N
Scxentlflc & Techmcal' - 7 Imgg‘nr?:]rlltttzt;on i 1] Budget & Workplan
Advxsory Commlttee - Steenng Commlttee

: __ Alr Quahty )
B P T IS Coordlnatlon Group

Tnb Strategles Pubhc .
Pamcxp ergrp

Subcommittees . . | "
T . -

‘_Nsoonuprp:gt_ | . Toxies - ¢ Monitoring | | Modeling"" |-

. Living: - : 1 pubiic . | Growmth & § C A SO
Resources -] '+ ‘Access ' § |Development ormunications § -
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BAY ANCHOVY

' The bay ancbouvy, a small,
scbooling species, is the most.
abundant fisb in Chesapeake
Bay It Is a major consumer of
' plankton and is itself a major
Jood of predalmy fish, terns,
and fellyfisb making itakey.
specles in tbe Bay’s food web.
«The bay aucl.xouy occurs,
throughbout the Bay and is

widely tolerant of saIz‘nIty and .

temperature. It lives to three
years of age, seldom grows

. longer than 90 mm, and |

e

spawns in late spring.and sum-
mer when low dissolved oxy-
gen ntay Umit the distribution
of all life stages. Oxygen levels
below 3.0 mglL carbe ‘
lethal to cggs and larvae and
DQ below 2.0 mgl is critical.”
Specific babitat features,
structure, and sboreline
development are notof ..
particular concern for hay
anchovy, but bydrographic

Jeatures that affect water qual-

ity conld limit its dlstre’butz‘on
and abundance. Surprisingly
little is kwown about
toxicant effects on bay ancbouyp.
Bay anchouy losses from being
emtrained and impinged in
power plant cooling'systems .
may affect its abundance as .
well as that of fishes that
consume it. .
Bay anchbovy populations in
the Chesapeake Bay fluctuate
annually, but no long-term’
declines bave occurred.

Deteriorating water qiality in. .

the future could affect its re-

productive poténtial. Summer .

bypoxia almady potentially
lmits its distribution and .
Dproductivity in the Maryland
poriion of Chesapeake Bay. A
better knowledge of toxicant
effects on all life stages and -
better dqfim’tx’on of the bay -
anchory’s key role in food -
webs will be important to.
dejine ater quality criteria
that may be critical.

l

three 1nterstate commissions (Chesapeake Bay | Commrssron, Interstate COmrms-

Subcornmlttees forPlannmg, NonpomtSources Data Management Modehngand o
Research Momtormg, and L1v1ng Resources coordrnate work in- thbse categories .

whose membershrp includes drrectors of major Bay area tesearch mstttuuons, '
. also assists ‘the Implementauon Caomnmittee. The Chesapeake Research Con- '
sortrurnr an organlzatron of Bay research mstrtuttons provrdes suppott...

The Councrl has a Crtrzens Advrsory Commrttee (CAC) to provrde a pubhc -
perspectlve on pollcy issués. CAC has'25 members four appointed by the chref
* executive in each'state, and nine: at-large members nominated. by the’ Cltrzens .
Program for the Chesapeake Bay, Inc... [Anotber commzttee ‘Was formed in
1 988 to represent the local government role. in t[re restoraaon tbe Loca]
Government Advzsory Commzttee I bas 20 members z‘}om Bay Progtam :
junsa'lcaons] R Thorntoe : S

. o “-.‘ e o .
. ‘ .

EVOLVING IN NEW DIRECTIONS

The orgamzatzonal stﬂtcture of the Chesapealee B’ay Progmm forms tbe “ ‘
fmmeworle Jor lookmg at the Bay. Its enidurance and success depends
: upon wbetber or notit allows formulatzon of tbe appropmate Questzons

problems come to the: forefront for consrderatlon The. ﬁrst Agreement rdentlﬁed a -
- small number of cnucal 1ssues to:be addressed The selectlon of these issues was

« imipottant, and second that “we. knew enough about them to. develop successful "
solutrons co L . . '

~ As time- has passed the drfferent patts of the cornplex mterstate, state‘federal state- B
local; pubhc-prrvate, and leglslatlve—execuuve entities that comprise the Chesapeake

deahng with the various parts of the: problem It has become apparent that the '
solutions to_many of the problems aruculated in the 1983 Agreement and its

successot...dre not going to'be as srmple aswas hoped in 1983. The basic consensus ‘
asto the importance of the otiginal probler‘ns still holds, but some newly-rdenuﬁed .
problems demand solutlons and requrre mtegratron into the Program ‘

The Chesapeake Bay Program is movmg in uncharted waters N_Q_cheLenmon_ . _AH

workgroups such as Lrvmg Resources Modehng, Toxics, Stock Assessment;.etc. In
realrty, however, these areas are not 1solated from each other, and the best decisions

oonsrder and 1ntegrate the delrberauons of all’these groups The management )
community 1nvolved in the Bay Program mteracts on‘an almost continuous. basrs. :

boundanes wrth a natural system as complex as the Chesapeake Bay and 1ts-
watershed : e ‘

szs zdea of consmnt evolutzon is brougbt bome m the chcmging tbmgts o
. 9fthe baszc Agreements and tbeermendmem&

-'The' Implementauon Commrttee, the Councrl s operatrng arm, has 26 members~~ o
- -delegates from the]unsdlctrons and representatlves oftheseven federal agencres and ‘

. sioh on the Potomac Rrver Basm, and Susquehanna River Basin Commrsslon) _' .

© across agency "and’ state’ lines. A Screntlﬁc and Technical. Advrsory Commrttee,' T

1990 As the Chesapeake Bay Program resolves some of the 1ssues before it, other .

based. ona consensus among citizens, resource managers,’ and’ the scientific and R
technical- cdmmunity. These groups agreed first, that these problems wete., |

Bay Program have coalesced into an 1ncreasmgly effectlve and efﬁcrent apparatus for .

complems_theﬁhesap_eake For convemence and manageabrhty, the day»to-dayyv " '

activities of the Chesapeake Bay Program are‘coordinated through committees: and; -

This interaction is cntlcal to the suecess ofa program that deals across polrtlcal -



1992 The umque 1 987 pact set the framework for restorauon wrth clear goals and
v ob]ecuves, specrﬁc commrtrnents, 'and deadlmes for actlon Nearly all of. the o
commrtments and deaclhnes have been met, but this i is a mlsleadmg measure of
progress because the Bay and '

> our knowledge ofiits problems .

haye not remamed static. New SIS
connectrons ‘have been found :
and new challenges created y
Nothmg speaks better to the;,
fundamental soundness of the
Agreementthan how these niew
challenges are mcorporated
A decade ago, sc1ent18ts were W

' unable to. agree on the relative -
1mportance ofphosphorus and
mtrogen as nutrients in estuar- °
:ies. and trrbutanes Contlnulng
research much ofit conducted,, B
on' the Chesapeake,- revealed:
the imp'o'rtanc'e of both. ‘More'
thorough study. on the. cherm—

- cal transformauons of nutn—‘

<

_ents in.Bay waters. and sedr»_ . :

o ments has shown how'. R : % Lo
overennchment of nutnents, 1987 szgnatomes - Chesapeake Bay

algal blooms ancl the develop- ComszSlon (:balﬂmaﬂ Kennethj

* " ment of oxygen—starved water - Cole Dzstrwt Of Lolumbza Mayor
are, rnterrelated “This has led to Mamon Barry, Jr., Pennsylvama

. adual nutrient control stra,tegy Governor Robert P. Casey, Maryland
whlch recognized | the spatlal G’ovemor IVzll’z‘am Donald, Schaqfer,
ancl temporalcomplemtyoflm— Vzrgzma Govemor Gerald L. Balzles
provmg water quahty T and EPA Adm.mzstrator Iee Ihomas.

Thls advance ih knowledgels drrectly reﬂected inthel 992 Arnendments to. the basrcﬁ |
1987 Agreement w1th a reafﬁrmatlon of the commntment to achieve an overall 40% e
'- reduction of nrtrogen and phosphorus entermg the Bay frorn 1985]evels bythe year
ZOOO ‘maintain ‘at. léast this level thereafter, -and to. place added empha51s on‘_
1mprov1ng control technologres o attam this reducuon.

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

C wlll rely heavily on better control of nutrient inputs from the system s expansive
- ‘watershed. The new Amendments therefore calls fora- ma]or shlft tovard polluuon B
) control in: the Bay s tnbutanes to 1mprove cond1t10ns inthe Chesapeake mamstem !

Stuches have also demonstrated the lmk between water quahty and the survrval and
health of submerged aquatlc vegetauon (SAV) Consequently, the hew "Amend-
ments call for the yse of the dlstnbutlon Sf SAV in the Bay and 1ts udal tnbutarles' '
“as an initial bellwether of progress in unprovmg water quahty and restormg hvrng ,
resourcesm : e : ‘ o

At a time when 5 gncllock is a popular phrase, the 'l 992 Amendments offer a‘ .
refreshmg repneve The research observaUOns were made, the requrred actrons were h
agreed lpotiy and the Chesapeake Execiitive Councrl responded with performance ‘ f‘
We w1ll always qurbble over the modesty or ma]esty of pamcular actlons but on the
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LIVINGRESOURCE

SUBCOMMITIEE
MILESTONES
1987° E

HSubcommitteefomed e T

1988

0 Brepared Bayw}de
Resource ﬂ[anagement
Strategy, Remouving Fisb
*Passage Impediments -
Strategy, an ccosystem
Monitoring Plan, and a .

" Fisheries Stock Assessment
Plan

...,Pabh’shed Habz’tatRequire—

" ments For Chesapeake Bay

Living Resources” . .
U Adopted Wetlands Polt‘qy
1989

B Marm:gement Plans pre_pared ‘

Jor alosids, blue crabs,
© oysters, and striped bass
lAdopted Subme:ged Aquatic
Vegetation Policy
i Prepared I mplementatz’on
Plans for fish passages and
oysters
1990 ‘
DAdopted a Watm;fowl Policy
and Management Plan dnd’
Sisbery Management Plans, .

JSor biuefish, weakfish, and

spotted seatrout

g Pmpared Implementation N

Plans for alosids, blue
. crabs, strl_ped bass, .
‘submerged aguatic
 vegetation, and wctlands
1991
o Pmpnrcdﬂshe:y Manage-
ment Plans for summer
flounder, spot, croaker, and
American eel
) Publisbed “Habitat Reqmre-
+ ments For Cbesapeake Bay
. Living resonrces: an '
Edition” - ..
1992 L
0 Publisbed “Anadromous
Fisb Habilat Restoration:
A Resource Assessment”

1993

& Prepamd a ﬁsbery ﬁlanage- -

ment Plan for black drum’
' and red drum, a Techmcal
Symibesis for submerged
aguatic vegetation, and
., strategies for wetlands
mapping and the restora-
tion and protection of

", ecologically ualuable

species
0 Publisbed “Dz‘ssolved
O.\.jgen Goals”

- 1983: Governors Harr:y Hughes of Mm:yland, chk Ihornbmgh
- lof Pennsylvanm and Charles S. Robb of Virginia -- three of the
signatorzes of the hzstom 1983 Chesapeake Bay Agreement. '

. bottom hne we find that the specral partnershlp respons1ble for the contmmty of -
" management and’¢ comm1tment necessary to ensul,e long-term results isin place and
"'workmg e s S BT T

The ‘idea of, cooperahve, mulu-]unsdlcuonal govemance is key to restonng the” Bay.
The Amendments call for an expans1on of the partnérship by explormg p0551ble
working relauonshrps wrth the three r¢maining basin. states # New Yotk, West,

- Virginia, and Delaware ~in the development: of strategles for nutnent reducuon m
tnbutaries. T e ‘

THE GOAL FOR' GOVERNANCE - |
.. “Cooperdtive Governance” & another way.of saying ihat all the  players ™

shotild be brought inio the game. The same thay be said of the. evolving e

" approach. io restoring the life of the Bay——treaz‘ the whole patient. The
discrete programs involving fish ladders or grasses or assessing blue crab .

stocks are linked by the search for.a better understanding of the coimplex:

E relationships which bind the overall C’besapedke ecosystem. This under-
;smndmg is maturing and becommg more comprehensive. We are beiter.

able to track thé unwmdmg consequences of specific.actions and gather' _ ‘

; clues about tbe best lever\‘ to pull and which szgnals are relzable

’ 1987 the Chesapeake Bay Program Implementatmn Commrttee formed the' g

. Living" Resources Task Force directing it to “provide for’ the restoranou and"—‘ -
".. protection of the living resources, their habitats and ecological’ relationships. P Its
‘mandate developed from the growing recognmon ‘that “the product1v1ty, diversity )

and abundance of hvmg resoyrces ate t‘he best ultnnate measures ofthe Chesapeake
Bayscondmon T R

. ~,}‘-...
= f

'Wlth urne, the comrmttee reahzed the need fot a per‘manent body of sc1entlsts and o
managers to gu1de hvmg tesource restoratlon, the task force transfotmed mto the o
‘ 'current L1v1ng Resources Subcomrmttee S i

Let . 5.
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B workrngs of the Bay ecosystem By nursmg the’ ecosystem back to health ‘we'

: polzcymakers that asias "How canwemakethe-Bay better?” Ther mjsteries,

AT . e T .

The 1987 Chesapeake Bay Agreementsets the broad agenda whrch the subcomrmt—
" teé must carry‘out: More detailed: than the 1983 Agreernent, the 1987 Agreement

speclﬁes ‘the porttons of the Bay ecosystem requmng protection : and tejuvenation’ '.
and'set umetables forthe c"ealmn of management plans to achreve these goals, The, ‘
schedule is’ demandmg by any standard Yet, the productlon of detalled plans -
remarns ontrack J_‘ T T RS ’

o - i . K "'c‘

Under the ﬁameworle of the Rasource Mamgement Stmtegy czdopted in
1988, twelvé living-resource mandgement plans bave becn written;

- reviewed byz‘beBayProgmm and tbepublzcand adopted bytbeExecutwe
-Couneil to gwide the coordznafed management of the, Chesapeake Bay’s.
ﬂsb and waterfowl. While people- respect polzzzcal boundaries and- road .
szgns speciesdonotarideffective, cooperative managemenm essentz’alfor
the ﬁsb cmd wareffowl to survive omd pmsper : 7
1992 Untll the srgmng of the 1987 Agreement rnuch of the restoratron effort
hmged on sav1ng the Bay's plants and animals orie 'specres ata trme‘ Imphcrt in the
L1v1ng Resources Subcomrmtte.e 8 charge is to'manage. the Bay from an ecosystem - _
approach For example, we seek to restoreiot only the oyster, but also its habrtat ‘
The oyster reef hosts 4 variety of dependent species: By festoring: the reef and 1ts
oysters we will not only bolstet populauons of other reefspec1es but ultlmately help
clean the Bay as more and more oyster ﬁlter Her water. o ‘

Each spec1es has a nrche whlch s mtegrally related to all other mches in the complex -

necessanly promote the well bemg of each component specres ‘ L
Zhe C/oesapea/ee Bay Progmm fms o, audzences A publzo tbat a.s/es E
z‘beBozygeﬂmgany better?” anda ngegroup ofsczemzsr:s managers and.

of the Bay -are revedled 1o ‘reseqrehers thmugb suich tools as' a. thiiee-
 dimensional weiter quality’ ‘compuuter- wivdel and are translated, into
“medsures of progress and largets. such as threshold amounts Qf dzssolved
nitrogenand, pbosphoms thatinterferewith thegrowth ofBaygmsms “The .
‘quantification. of i key aspects of the life oftheBay is ani essenticil mgredzem‘
to - discover bow we are doing and how we can do better. Biit there is
- another measiire, and. that is how the mysterzes are reglized in the  SDITiE |
ofz‘bepeoplewbo szeuntbtbeBay Thisis thetranslition of the C) ,apeake ‘
. Bay Programfrom agovemmmnd industry effortioa w_ 2y Oﬂ fe w/aose
stewards' aré ma[iwdual men, women cmd cf)zldren -

Mmyland Governor‘VlezamDonaldSchaeferatteudsackanup

. -

."r . et e
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COMMUNICATIONS

X undérstand thatwhatis good forthe envrronment is ultrmately good forthe économy, h
SU*BGDAII’IW E o _and the publrc welfare. Many private citizens have become mvolved in helpmg the.
‘MVILESTONEQ g .ot -Bay and its lrvmg resources through rnterest groups, advrsory comn;nttees, dona— L
1987 . L.

{} Establisbed as the Public
i Sponsored public  ontreach .

{Reprinted “Baybook,” an,
€1 Reprinted the EPA’s™.

1988
{l Created “Bay Aclivity

1990
™ Developed ! “'Wetltmd

1991

1 Cbanged name to Communi-

11 Establisbed the Chbesapeake .

1992 -

1 Establisbed Urban Teacher

1993 .
1Y Undertook'a Bay Auizudes

.1993 A groWrng number of busrness people, developers, and polrtlcal leaders

tlons, and 1nd1v1dual volunteer work

Information and Education )

Subcommittee " Buthow do we help the pubht: at large to better understand the connections amongA

the water, land, air, people, and, of course, the llvmg resources when many ‘ofthe |

: ,"specrahsts are Just begmnmg to grasp tlus idea? We will only conquer the problems ;

" of non—pomt source polluuon, as a ptime example, when the majority of declsrons '
that are made locally by developers, - local ofﬁclals, engineers, homeowners, and.’
farmers are made with : a sense of the’ whole system the watet, the land, the ait, § the R
people, lrvmg resources ~the Ches apeake Bay ecosystem. Itwould be foolish to thrnki ,

‘ thatwe can regulate all of these decisions at'State and Federal’ levels Butwe can work o
hard to educate, to offer alternatwes, t6 coordinate our envrronmental programs at. .

_ all levels of | government, and to- urge that the lessons we are learmng from the T |

. Chesapeake experrence are shared and apphed throughout the watershed A

and educat!on conference

for Bay region

easy to understand gztide :
Yor reducing w ater pollution

,atbome. .

document “Imroduczion to
an Ecosysteny,” q prz‘mer on_ -
the Bay - ST

Cards” - student activity . :
cards to assist in teaching
about all aspects of the Bay

. SEE ALSO o P
" [IThe Chesapeake Bay Program A Commltment Renewed February 1988
"DChesapeake Bay A Framework For Acuon,,September 1983 ' ‘

Education Resource
In !emtm;y" :

cations Subcommittee and
‘broadened mission to in- *
clude developing more .~
gffective connitunications
about tbe restoration and

the Chesapeake Bay Program

Bary Commxmicah’ons O_[ﬁce

i Created “A Citizen'’s Guide”
to the Chesapeake Bay
Program,” a public
education oriented
pampblet about Chesapeake.
Bay Program aclivities

Training Wor ksbops in each
of the Bay jurisdictzons 1o
provide teacbers with Bay-

related education material -

UrIntroduced “Bay Starts .

Here” program to Dbromote,
 stewardsbip of tl;e Bay and
its lﬁbzdan’es

and Bebavior” survey, a’
watersbed-wide esearcb
project to determine citizen

attitudes toward the
restoration of the Bay

s e



 LEARNING TO ASK THE RIGHT S -
o QUESTIONS/FINDING T]—IE R
RIGHT ANSWERS -~ ;

~"Az‘ a most fundamenml level the phmse cleammg ng the Cbempealee .
3 'meoms to increase the amount.of ‘good 1 water”: avazlable in the Bay.

" “Good water” contains. enougb dzssolved oogygenio support. the Bays L
" tremiendous variety of aquatic life. Oxygen is constanily entering tbeBay.

" froin the ‘atmosphere and by pboz‘osyntbeszs Jrom. aguatic Dlants but

- significant portions of the Bay contain tittle o no dissolved odxygen at all
. during suminermonths and waier without enougb oxygen thréatens. lfe.
. Theeggs and larvaeoffish maydze thegrowith and r@roductzon ofoysters: ..
- . anddamsis impaired, and adultfish findtheir babitaireduced andtheir.
feedmgaﬁ‘ected Theveryr reason 1o resz‘oretbeBay——zts lzwngmbabztam‘s— ‘

R zs under dzrect assault

o THEFIRST QUESTION R P : -
L Pre-l 983: In choosrng problems upon whlch fo, focus research the EPA looked to
the screntlﬁc cornmumty, the Bay . area govemments, and the pubhc A list of tenv .
-. candidate jssues was- dtawn up. From this’ hst, three topics were chosen as targets
s forthe25 mﬂhon dollar research program Nutnent ennchment tox1c substances, K
and the d1sappearance of. submerged grasses wére majorc concems upon whlch litde
prewohs research money had been’ spent Shortly after the puonty ob]ecuves were
‘ ) estabhshed the Chesapeake Bay Program 's. anagers developed and 1mp1emented
La unrque approach to managing a: water quahty research program " To the’ greatest ‘
7 extent possrble they mvolved all components ‘of the’ Bay commumty in the' decrslon .
i _process. This included" screntlsts state ofﬁcrals, crtlzens, recreauonal 1nterests, -
," watermen, busmess, and mdustry - o o v

v L .

.In addmon tS. coordlnaung and stafﬁng prrncrpal research efforfs, the CBP also -
' developed a computenzeddata management system'to complle and evaluate the data

g collected by individual CBP: prOJects and by otheér research efforts .The mformatlon

assembled in. the CBP data base is consrdered to be the most. extensive body of

sctentlﬁc knowl'edge on any single éstuaty in the’ World More rmportant the data ‘

base prov1des a common set’ of knowledge about the Bay’s ecologrcal problems ~a "
. prérequisite necess aryto carry out 1nd1v1dually and collectrvely the most urgent task ’
T of estabhshmg common goals for acuon o rmprove the Bay 3 -, '

| ESTABLISHING THE DATA BASE

" One branch Qf this “cormmon set of lenowledge” bas grown mz‘o a
- . coordinated Baywzde waler quality monitoring: system. that develops

L -baseline data. and records subsequent environmenial changes. Begin-

| 2 mingin ﬂoeouterreacbesoftbewatersbed reseozrcberstmcleand measure
the sources of nuutrients and other polhitants. On the Bay zzself they*
monitor a vcmety of factorsto givea compreheévisive diagnosis of the Bay’s -
" bedlth. As data builds, sciepitists. unravel the technical details and.
© translate the mformatzon into. terms: meammgful 0 managens and -
' @zslafows wbo daszgn and mgolement spec ﬁc aa‘zom fo remedy tbeBay’s u’ls

h 1984 lee analysts dlhgently tracklng the darly ﬂuctuauons and long—term trends "
- of the stock market Bay séientists monitor the Chesapeake Bay Rouune collecnon ;
- and analysrs ofy water samples provrde 1nformat10n on short and long-term changes ] l_
" in water quahty whrle the status of the supportmg members of the estuarine food c
g web-plankton, benthrc orgamsms and aquatlc grasoes ~afe [checked] Bmldlng on ._'_=
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" MONITORING

%0

.

-ment to the Monitoring
Program,” a review of |

! L‘sl’ablisbcd Data’

1992 ' !
G Publisbed “Pl‘ogress' .
. Reporttothe

: eonitoring program
. assessing its cffective

SUBCOMMITIEE .
ﬂIILESIONES
1984

O Subcommittee establisbed.
0 Publisbed “Monitoring 1984

. A First Report from the

Cbesapeakc Bay Program.
Monitoring Subcommittee
1)85 '
0 Piblished “IZ:e State of the
Chesapeake Bay: A Second - -
Annual J[om‘tom'ng Report" .

1988 .
0} Establisbed tbe Coordinated
Split Sample Program to-

‘assesstbe comparabzlity of

water qué Iz’t_y data

1989
1 Publisbed “”Cbesapeake Bay
Basin Monitoring Program

Atlas Volume I: Water ..
Quah’ty and Otber *

Pbys:’ocbemicalx’llorzitorx’ng :

. -Programs”

7 Publisbed “Cbesapeake Bay
Basin Monitoring Program

Atlas Volume II} Biological -

and Living Resource
Monitoring Programs”

T Publisbed *The State of the
Cbesapenke Bay: Third | "
Biennial Monitoring Re_port” :

1990

s

t"m

In 1984 state and federal agenctes 1n1uated a coordmated monrtorrng program 1n o
~the Chesapeake Bay mamstem and Its trdal tnbutanes Integrated with this water o -
~ quahty network are plankton, benthos and' sedrment samphng The Chesapeake_j‘ o
- Bay Momtormg Program has since expanded to include momtorlng act1v1t1es inthe | )

1 - District of Columbla, other hvmg resource monitonng programs, and rnonrtormg -
; L oof non—tldal Bay tnbutanes : ‘

W \"'

a data base reachmg back to the 1950s rnonrtonng of the Bay s ﬁnﬁsh and shellﬁsh C .
populations ptovrdes the information; needed to. ensure wise management of e
' existing hvmg resources Momtonng serves notonly ¢ fo: assess the current “state of .
the Bdy” and long*term trends, but. also to heIp better understand 1ts dynarmcs rn o
response to polluuon reductlon ‘

...the. Bay Program s Momtotlng Subcommlttee pubhshed the “Chesapeake Bay -
Basm Momtonng Program Atlas, ‘a document contarmng suinmary descrlptlons )
. of ongomg, 1ong-term enwronmental rnomtonng programs within the watershed -
The' number and diversity. of monltorl,ng prograrns descrlbed in the atlas attestto,. ,:A
the wealth of 1nforrnatlon bemg generated for management purposes Yet:, the sheer ,‘“ L

number of programs emphasrzes ‘the need to integrate across’. ]unsdrctlonall -

boundanes ~in’ essence, to treat the Chesapeake as’ a Whole

Monztomng ﬂoe Bav is not accomplzsbed wztb womis It mvolves people .
weather,.and sensitive eqitipment. The Cbesapeake Bay Program funds -
the routine mondtoring of 19 water quality; pammeters at 49 stations in -
- the miainstemof Chestpeake Bay.-At each station, measuremenits. dre
taken  for dissolved oxygen; waz‘ertempemmm conduictivity, salinity, anid " .
" pH..These.measurements are sampled Jfrom surface to bottopn at 1 to 2]&
- mieter mtemals Oneuse gf this daia is to feed ancther sevsitive device-a  ;
. colléction of computer soﬁware that patterns the connections between_." '

Analysis Issues
Trading System,

an issues resolution .
systen'. T

Implementation |
Comuniittee on Refine-

the Chesapceake Bay
mainstem and tribu-
tary water quality -

ness to provide the
data nceded to guide
managcment decisions

N

Key Elements of Chesapeake Bay Mode]mg

Meteorologrcal

. dnput

‘Watersh_ed ‘

Model

Flow -

Rates”

] euents in tbe watersbed and water qualzty in tbe mam Bay o

Surface Forcing, ,

',Subn}pdeldy 1o

Sed:ment

Nutrient |

- Liand Use, So

and Geophy51ca1

Charactenstlcs

: fChemrcal&
" "Biols

' Constttuents

logical -




s modeling to guide program strategies.. This comprebensive modeling

o _mainstem model, which was developed dzmng 1985 through 1 987 was

S qualztyprocesses The3-DModel iscapable of profiling an entireyearand.

“,-‘:'mtbemamBay SRR .. R _. S

o Program managers to, look beyond the measmed data and establish" cause-effect- .

: :'. represented by the Watershed Model the; moclel is used to evaluate the Water quallty ‘
R 1rnpacts of “lternate land Use patterns and wastewater treatment plant dlscharges )

load reducuons and red,uctlons of eutroph1cat10n and anoxia in the Bay. The 3D

R

* USING THE DATA -
The' Gbesapea/ee Bay Progmm bas rehed beawly on water qualzly §

- approach, consists of two models, each with a specific role, that interact
and, ultzmately predzct the eﬁ”ects of nutrient loadings in tbé watershed o

. water quality iri the mainstem, The two models used by the Bay’ Progmm -
" -are-the Watershed Model avid the Tinie, Variable BayModeZ The Water- .
: sbedModelszmulates Funoff; grozmdwate; flow, andriverflowto estimate .
. mustrient loadings from nonpoint dnd point sources fo.the. tidal Chesa- .
T pea/eeBay Tbeseloadmg estimates are vsed as: nput tothé Fime Variable
© Modél, a contmuous bydrodynamtc cmd waterqualzty model oftbe tzdal :
e‘slm’y L ,‘, :

- Waterqualzzy modelmg eﬁ‘om in tbeBayngan wztb tbe WatmhedModel -

. inthelate 1970s. The first generation Watershed Model was completed in.

.+ 1983 and was, used to support the. subsequent development of a’two--
 dimensional, steady~sz‘ate water quality’ model of the mainstem. The

- used to lest-a viumber of poténtial: nastrient. control scenarios.: This
o modelmg effort becamie-the basis for the viutrient load reduction. goal of
-‘ 40 percmt by tbe yearZOOO establzshed in tbe 1987Bav Agreement

Another upgmde 0 fbeModel begcm inli 988 cmd was con@leted in 1991 .
The Three Ditnensional. Time Variable Model (3-D Model) was alo -
. completed in 1991..1t estiimates the water. quahz{y respionse.of. the Bay to *
- ‘nuirient inpuis. estimated, by, the. Watershed Model.: The ‘3-D Model-
stmildtes” sediment nutrieit flix, plankion growth, and other: water

 is'able.to evaluaie in detail thé needed. phosphorus and nitrogen reduc--
' tions, i, the ‘mainstem of the ChesapeakeBay to achieve the,_desired -
A restomtzongoa]s "It can also address theaxtentofmtmmt reductionsthat
.. ‘are necessary to protecz lzvzng resouirces in specific sensitive areas of the -
- -Bay and can estimate bow long it will take. before measumble zmpmve— o
NNt OCCLTS.onIce numem‘ controls arein place. o : y

_ Z7oe coupled Watmbed cmd 3 DModels a’o not prowde absolute predzc— o
o . ..tions of watersbed . nutrierit loads dnd.’ ‘resulting Bay . water quality,
. - However; the models do prowde anexcellent toolfor studying Cause—eﬁéct
re[atzonsbzps between: actzwtzes in tbe Bay watenbed cmd wczter qualzry

' 1993:. The rna]or pUrpose of the Watershed Model is. to enable Chesapeake Bay ‘

relauonshrps that explam Water quallty levels at various locanns in the systemi. By :
- sub]ectmg the current land use pattern and wastewater treatment plant loadmgs to

~a full range of potentlal hydtologlcal condltlons, the Watershed Model is used to

_extend short term water, quallty records- and to. examine “the ‘most.. rmportant .

- .processes respon31ble for water quallty leVels id vanous sectlons of the Bay '

:Srnce all m.a]ot processes respons1ble for pollutant drscharges and transport are _‘ '

C

o under the satrie; long—term hydroloch condrttons ‘

The Obj ectlves of the 3-D Model are to determme the relauonsh1p between nutnent B

.Model uses ﬂow fate. and ‘nutrient. load out.put from the. Watershecl Model to' v
srmulate the Bay s response to these varrables “The model was used to reevaluate




‘ALEWYFE & '
Spmszng bnbr’tats ofthese .
“rirer berm’n,g, ” include fresb-
water, non-tidal areas of
smaller tributarieés of Chesa-.
peake Bay. River berring .
Juveniles leave their nursery
areps in fall, mature in the

_Atlantic Ocean, and return ",

The critical life bistory

stages of alewife and blucback
- berring are the eggs, larvae, -
and early juveniles...Both
sprecies feed principally on
zooplanklosn, small insects, .

Sish eggs, and the like, serving

“tebrates... L
Chesapeake Bay stocks of

et

- basrvest restrictions are

as an important trophic link
to estuarine and coastal
piscivorcs, and to some mant-. )
"mals, ampbiblans and aquatic
birds. Larval forms and eggs

of these species also seyve as . .
prey for smdll fish and inver-

river berring bave continueéd
to decline, Mitigation of,
styeam acidification, removal
of spauning stream blockages,
mtplemcnmtion ofeﬂ'ective ’
stornuvater mangemcnt ‘
practices, and Baywide

A _ positive steps that sbould be' .
taken to encourage recovery o
- of these depressed populations. .

after twa to five yearstoBay =
tributarics for spring spawn-
ing. R
River bcrrz’ng supported
relatively z'mportant commer-
clal fisberies in Chesapeake
- Bay until the early 1970s when
stock began to decline dra- -
-matically. Current landings
 are the lowest on record. |
Probable causes.of stock de-
clines
Inctude loss of spawning and
nursery babitat quantity and =
quality, over-exploitation of
primarily immazum z’ndz’viduals ‘
Inthe offsbore foréign ﬁsbe;;y ’
between 1967 and 1977, and .
decimation of the 1972 year '
classes and alteration of
spabning babitats by tm_pical
storm Agnes.

GOAL: To prcvlde da(a and
track changes in shaliow

" water areas of Bay
tributarles while promo‘!lng
publlc panlclpaﬂon

N
&
ro

2004

-

[

(-]
X

STYATUS: Since- 1985, )
hundreds of voluntoqn

‘ . ‘have been tralned-to
1004

_Number of Volunteer Monitors

monitor water quality all .
" overthe, Chnapaako basin, .~
. 504 Sponsored through- tha
Alllance for thl Chennpnake
Bay.

(-]

.8 8- 87 -88 8. 90 81 . 92 | yewpiogramshave .

* spawned | 1romthls one. -

- Year .

Hn@

the 1987 Ba‘y Agreement Ruttient recluctlon goal and forecast the t1me required for
- water, qualrty to respond to nutrlent controls e : : :

By operaung the Watershed and 3‘D rnodels ina serles to simulate the entite Bay .

system, management agencies can evaluate the Baywrde 1mpacts of regronal water ;
" quality" management strategies in terms. of the frequencyof vrolatrons of water quallty O

cntena/ standards for ! clrfferent beneﬁcral uses (eg: ﬁshenes habrtat, recreauon)
Locational drfferences in: seasonal pollutant clelrvery by pointand nonpornt sources

" can be examined w1th models to 1dent1fy séctions of the tnbutary tiver basms where

polluuon controls promlse the greatest beriefit in, terms of Chesapeake Bay water :
quality., S1nce it represents the hydrologlc cycle inthe tributary area of apprommately
64 000 squiare miles, the package of models also can be used to quanufy Baywrde

' water qualrty 1mpacts of Varrous water management strategles

Im short, the Bay Watershed/ 3 D models package isa stateof the-art plannrng tool
that allows state, and regronal management agencres to relate upstream water

e resources management decrsrons to Chesapeake Bay water quahty

A very zmpormnt productoj z‘bzs 'momtomng cznd modelmg s tbesecz mng .
of d point of view-and that pomz‘ of view zs the ecosysz‘em It’s ve)y mucb« -
lzlee z‘be nursery rbyme “ :

» .

szs is the bousefbat Jack bu,zlt’ A
L Thisis the malt - L
779at lay in z‘be bome tbat fack buzlt E "

Ihzs is z‘be rat,
Ilbat ate the malt .
That Iay in tbe bouse thaf jao/e bmlt

I?mrstbecat R el
Ibatkzlledtbemt
cLu Ihamtethenmlt '. LT
.’Z?bat Iay in the bonse t}mt jack bzrzlf L

Thz,s is zhe dog, N
- Tbm‘ womed the cat,’
. DO - That killed the idt,
-t Thatatethemalt . . o - ¢
Tbaz: lay m tbe bouse thai jack bmlt W e

You may. substztute pbytoplankton for “Mmalt”, oyster for mti’ andsoon: .
_- to create your own play on the Bay's ecosysteri. The point is that you will ‘
.. ahways find’ anotber complangz, anoz‘her dog, anotber cat cmoz‘ber —
- -relzzttomth o unmvel cmd zmder.smnd : o




. -KNUTRIENTS AND DISSOLVED OXYGEN T
" Over time, _changes in z‘be ey we-ise land have, camed a z‘remencz‘ous :
- increase in the awmoiints 6f nutrients rearbmg the Bay. Their impact is. -

"countemntmtzve We have ovezfen‘zlzzed the garden and, msz‘ead of
. spurring. Iuxuriant growth :anmiong bengficial: -Bay. reszdents we have "
- triggered an.insidious process: Fxcess pbo.sphom.s and nitrogen. feed arn’
: ?abzmdantgrowﬂa ofalgae which clouds tbewzzterandbloc]es tbeszmlngz‘
" needed, by Bay-grasses. . Without sun, thé grasses. die and the gssential

" habitatand, ﬁ)odsuppbztbeyprowdevams bes. Astbealgaez‘bemsefves die,

" they sink and decompose -Ihe bacteria that cavse decomposition vse 1ip -

" diissolved oxygen: Ian oxygen-poor habitat, those species that can. move.

- miustleave and. compete forfooddndspace n sz‘rll sdfzsfacron)areas 777059

S z‘bozz‘ can't leave map dze

- In momy ways wbat follows is wbat the Bay Progmm is abowt—semom
. Science, hard words; an mtellecz‘ual qued deszgned to produce mngzble
._‘goals cmdacz‘mm o T .

' 1992 Drssolved oxygen IS a ma]or factor affectmg th surv1va1 dlstnbuuon, and
- productmty of hvmg resources in Chesapeake Bay.. lessolved oxygen; in- natural

" .- waters has two. major; sources 1y atrnosphenc oxygen which dlffuses into the witer. .

ot the surface, and2) oxygen which is produced by plants (chreﬂy free—ﬂoaung

. mrcroscoprc plants or phytoplankton) durmg photosynthesrs Ammals plants and

‘bacteria consume DO by resprraﬂon Oxygen is also consumed by chemlcal

‘ _processes (e sulﬁde oxrdauon, nltnﬁcatron) Depletlon of DO has, harmful effects ,

- o, animals, and- «can stimulate: producu.on of hydrogen sulfide and ammonla and
. the release of heavy met‘als and phosphate frorn bottorn sedunents ‘ '

+

‘ The arnount ‘of oxygen drssoIved i water changes as a-funcﬂon Qf temperature,
e sahmty, atmosphenc pressure, ‘and blologrcal and chemical processes, The equilib- -

. Tium (or saturated) concentratlon of DQ.in natural Waters Tanges: from about 6to
14 parts per mllhon (or mg/L) The hlgher thet ternperature and. sahmty, the lower

" . the equrhbnum DO congcentration. Blologlcal processes such as tespiration- and

,photosynthesrs can affect the concentratlon of DO faster than hew equ1hbr1urn can.
be reached with the atmosphere Asa result for relatrvely short periods of tlme, or

‘ under conditions of reduced mixing, DO concentratlons can be dnven far aboveor '

~ reduced well below saturation. Dlssolved oxygen, can decrease to near zer0, (anoxra),
. espec1ally in deep or, stratified. bodles of Water, or 1ncrease as hlgh as about 20 mg/
- L (supersaturauon) in dense algal blooms S e

Dlssolved Oxygen -

'15'c,

| ":po Déficit (kg x 10 .

—d . sk .
Q' N
g . %

85 86 87 88- 89_90 91
Year ‘

K

GOAL Improve the. dlssolved
oxygen.(DO) concentrations
to levels that will support the
aquatlc life of the Bay X
The 3D water quallty model
predicts a 20-25%
improvement in. bottom DO
levels with the- attalnment of
the 40%- Nutrlent Reductlon
Goal

STATUS DO has not yet
responded to management
achons.




There are seasonal consrderatlons, ds well Low DO in Chesapeake Bay is mostly
assoc1ated with deep water durmg the warm months (May—September) when the - .
water column is stratified into densrty layers ‘with cool salty water.af the bottom, and,
warm, fresher, water near the surface. The bottom layer becomes oxygen—depletecl
ibecause the oxygen consumed by resplrahon and chemiical oxidation’ carinot be

_— replaced through dlffusmn of atmospherrc oxygen and there is msufﬁc1ent llght tor -

support photosyntheuc productlon of oxygeri. Some parts ‘of the Bay can become R
. anox1c for penocls of days or weeks durmg m1dsummer, : : '

-In summer, very low DO can also occur for shorter perlocls of t1me (a few hours to,

a few days) in shallow water. In these. cases, DOris depleted by the decay of large -

. amounts of organic matter (perhaps dueto respmng ordying algae blooms or from" '

. wastewater dlscharges) Deep water low in oxygen can also be moved mto shallow ‘ N
‘areas by winds. Eplsocles of strong wmds can transport (llterally “slosh”) water With S

extremely low oxygen cohtent. across: the Bay boftom; up. and into the habitat of

shallow—water dwelling livinig resources. Whrle strong wmds persist, low oxygerr‘ ’

waters may Temain in theshallows for40 hours or more. Durmg these times mshore L

© 'species: are contmuously expo_sed to stressful or hfe-threatemng condmons Th1s

sloshing of deep water is sometimés so extreme: thatanoxic waters move almost to" .
~ thg shoreline. Dunng the resulung ]ubrlees ot “erab wars, * blue crabs and fish -
: congregate at the water s edge attemptmg to find sufficxent oxygen o stay ahve o '

The Chesapeake Bay

Restoration of L1v1ng |

- “Resource Habitats is:'to | .
prov1de suﬁﬁaent d1$solved
oxygeh to support survival, |
- growth-and reproduction of |
anadromous estuarine and |
marine fish and invertebrates |-
~ in Chesapeake Bay and its |
 tidal-tributaries- by achlevrng

of dlssolved oxygen-in

m1]11grams per 11ter (mg/l)

D1ssolved Oxygen Goal for| :

- certain targét concentrations | -



-~

. In the sprrng, strlped bass whlte perch shad herrmg, anc’l yellow perch spawn far
up the Bay $ tnbutanes The eggs and larvae of these spec1es ‘are’ qulte sensitive to -
Clow DO and could be threatened by even’ rnoderate DO depletlon assoc1ated with
‘ algal blooms or Wastewater dlscharges In the fall and winter, DO depletLon is.
'uncornmon, and the most sen31t1ve l1fe stages of Lhe target spec1es generally are not )
: present s T : .

o Tberzutrzemis connectedmz‘h z‘belowdzssolmd oogzgenproblm—pbogbbo—'
. rus and nitrogen are both. natiral fen‘zlzzers Jound in human wastes; -
o ammal wastes, and plant material. Like the seasonal ﬁeshwater ﬂow K

" these nutrients have altvays .beén in the Bay; the problem. lies in: the
" amounts that are found. When: fbeBay was Surrovinded by undzsmrbed“‘ :
- forestyery litile pbo.spboms and nitrogen ran off theland.into the water,
- most of it wias absorbed by the-watural forest cover.. Since the 16005, the
Joreést bas been raplaced by farms using, large amounts of) fertilizers, cities’
covered with aspbalt and concreie, ana’ spmwlzrg suburbs mcfy !
pampered lawm and, aw‘amobzle se. -

_ Reducmg tbe profound zmpact Of excess n‘,rments on the mbabu‘am‘s of -
- Bay waters was a centerpiece of ihe 1987 Bay Agreemient. The Signers
- agreed to cut the “controllable” amounts of phosphoriis: and, nitrogen:
reachingthe Bay by 40%by theyearZ’OOO The 40%redyiction was choser
becauseatthat level enough oxxygen would béavailableforthe Bay’s living e
resources Controllable amounts included dzscbarges Jrom: dispersed-or
“nompoint’ sources such as rundff or erdsion from agriciltural, urban,
: suburban and sborelme locations.as. well as end-of- the:, “pipe or ‘point”
- sourges such ds wasteweter treatment Dlanis and: industry. The 1987 :
© . Agreement also called, for a reevaluatior:. of z‘be 4 0% goai as commumg .
researcb produced neiv zmdersz‘andmg T

'IGOAL To detect trends and e
-measure the impact of load -
reduction on water quallty

. STATUS Phosphorus Ievels
-|.- have gone down in the Bay 16%
i from 1985 to’ 1992 s

Reductlons are due to

. Phosphate detergent ban,

. |mproved mummpal treatment )
and ) B

I R T e B Sonl erosion controlsand

: — BT T N B nutrl.emmanagemenl
0 i =T T .",|..‘_ — ,. .

85 86 87 88 89 90 91 92
: Year ' s

: T.c‘itar'ip“h‘osph;srus.(‘m_gm- RN










WHITE PERCH '
White perch, a.semi-
aneadronmons species.and one of

‘the most abundant fish in

Chesapeake Bay spends its en--
tire life in the Bay and its tidal
tributaries. White perch mi-

grate lo tidal fresb and slightly '

brachkisb waters each spring to
spawn. After spawning, adylts
move downstreant to more. -
brackisb areas;

sunumer movements are local -,

and random, White perch over‘
winter in the dounstream por-

" tions qf the tributaries and

decper saline waters through- .
out the Bay, usaally at deptbs,

greater than 6-12 meters, in ar-

aas with salx’nitz"es in the ‘teens.’

White perch support commer-

cial and recreational fisheries’
in Mmylﬂnd and

Virginia. Front 1980-85,
Mmylmxd commercial catches
ranked from second to fourth
botd in pounds landed and in
dollar value. Recreational

‘catches ex¢eed commercial .

catches in some years.
Juvenile white pereb feed

. largely on xooplankton, larvae, ,

insects and ampbipods adults” ‘

are piscivores but also prey on
bottom dwellers. The

sj)cciw} occupies an important =~ -

trophic link betwéen-smqll
invertebrates and bigher
predators, primarily pisczvo-
rous predators.

White perch conceutrate in.
areas fwith dissolved oxygen
concentrations of at least 6
mgl. Increasing bottont.
dissoved oxygen in summer
nonths to at least 5 wglL..awill
Increase suitable babitat for
white perch. Growth rafes and ;
longerity of white perch stocks
1within Chesapeake Bay may
vary widely. ‘

; Ni.trjoﬂg"e'n‘_ ConCentrations m the Bay

o - — - - e ‘GbAL:-TodolooNrend-nm'!!o X .
: - : ' ineazure the kmpact of foad ’
% : J reduction onwater quality. - . :
‘E’ ) STATUS: Nitrogen ie\(ol- hhvo
- @ ned ynch
S B
Ee)
’ E Ed
< ‘ .
- . w
' "6 0.24 .
k .
-0 - T - — e
_" 85 86 87 88 89 80 . 91 92 .
‘ . Year
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1992 The review began in 1990 and ended in 1992 Data collected from 1984 )
to 1991 showed that: r
0. Phosphorus levels dropped by about 16%. Phosphate detergent bans upgraded

. wastewater treatmeni plants; and lmproved comphance Wlth dlscharge perrmts
are largely responsible. :

’ D Nltrogen levels remained almost constant Mamtammg tl‘llS level in the face of O

_-rising populatron and i increasing Wastewater dlscharges indicate that control
' efforts are havmg a- posmve effect. - :

P 4

E The overall ﬁndmgs oonﬁrmed that the 40% reductlon goal can be achleved that' ,
it will improve water quahty and hab1tat and th@t itis an appropnate sttategy for the o )

recovery of the Bay 5 llvmg resources

7793 Re’emluation also outlmed a refmed approacb to achzeve z‘he 40%:}

. goal. The refiniement was ddded to the basic Bay Agreement in the.
- 1992 Amendments and calls Jor the states to “develop: and begm :

implementatior-of mbuz‘ary—cpeczﬁc stmtegies by August 1993.” In
addition, and for the first-time, numerical nutrient reductions mea- -

. bztredznpoundsofpbogobom\sandnztrogen were.spelled outforregzons -

and zndwzdual tributaries. The Baywide phosphom.s reduction target:

- is 8. 43. mzllzon pozmds per year T%e mtrogen mrget is 74 1 mzllzon '
AR pounds per year.

. Strategy development is 1ow underway m each atczte For eacb ma;or L
" tributary, thestrategies will eoq')lam the amount of nutrient reduction that .
is.to be made; the amovnt of that reducz‘zon which Fas been wadé since.

1985, andbowtberemazmngreductzom will beachzeved e goal of the: - '

tributary strategies.is to set in motion addu‘tonal actions.by all basin . :;‘;:
residents to rediice: the amozmt of mtrogen and phospboms enlermg our‘ R
. ‘uw‘enuays T c . o

! LWATER QUALITY AND LIVING RESOURCES

- The 1987 Chesapeake BayAgreeménzaetas a ma;orpmorzly the ¢ need 10"
: determzne the éssential-elements of babitat quality and enwmnmenml .
quiality necessary 10 -support living resources and lo- seé that these.” .
. . conditions areatiainedandmaintained. ”Tker@apeakeBamegmms'
Ingpiemenmtzon Commiittee subsequeitly called for gidelines to deter-
| .minebabitat requireménts forl‘beBczVsszngresources Thefi r:sl‘syntbesz.s Co
" of these needs was priblished in 1988 ‘Habzmtkeqmmnwnta for Chesa- -
: pea/ee Bay szng Resources.” It was revised in 1 991 10 prowde more. . .
- detazled lzmng resource babztat reqmrementa /.’I?)e smtm dascmptzom of ‘
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mdwzclual speczes fozmd in. tbzs Retrospectweam dmwn from tbe updczz‘ed

" Habitat Requzrements document.] Becaiise submerged aquatic vegeli:
tzon (SATO was determmed to-be crifical to'the Bay’s food chain, Serving

. “as food Source, niwrsery, and poz‘emml indicator of the Bay’s health dué, .
7 o its sensitivity Yo wm‘erqualzty, itwads mcluded i both zbese documem:\
woasd tmgez‘ commumty of speczes L S S

1 988: Thesharp declme of SAV throughout the Bay (espectally irrits upper reaches)
created concern over the loss of habltat and 1nd1cated that the Bay was'in trouble, .
More than : any other. srngle group ‘of. organisims, oAV can prov1de a brologrcal mdex
- of the “health of the Bay s shallow waters. SAV functlons asa cntlcal hnk among
the dtfferent levels of the Bay food web and the physmal environment. It prov1des
both food and habltat for species, occupying the hrgher levels of the Bay's food web;
" SAV abundance is, limifed’ by turbidity and the amount of phytoplankton in, the
* water. The drstnbuuon of vanous SAV spec1es rs dependent mostly on sal1n1ty and
bottom sedlment types. Co ot '; R :

The Bay study concluded that nutrrent ennchment was the pnmary factor m the
" dedline of SAV beds. Nutnents, by fuelmg the growth ofexcess phytoplankton, cause
- a-decrease in waterclarrty andran incredse 1n the number of¢ orgamsms that§ grow oni
. the leaves ofthe SAV Both of these tesponses, in turn, cause a decrease in avallable
llght for the SAV Suspended sed1ments also block l1ght contnbutrng to the .'

>

declme

1992 SAV has recerved consnderable atterition in Chesapeake Bay over the last ZO
| years because ofan unprecedented Baywrde declme of all spec1es begmnmg in’ the
late ' 1960s. Thls dechne was: caused by increasing’ amounts’ of nutriénts and

. suspended sedrments 1n the Bay- resulung from contmued uncontrolled develop-
“ ment of the Bay’s shorellne and watershed and poor land use pract1ces assoc1ated

with development and agnculture, S T _‘ L -

The adopuon ofa Chesapeake Bay Submerged Aquatlc Vegetatron Pollcy [1n 1989]
followed by an Implementanon Plan for'the Chesapeake Bay' Submerged Aquanc :
Vegetatlon Pohcy {in 1990] highlighted not only the need to develop SAV habitat
reqmrements but also Bayw1de restoranon goals for SAV dlstnbuuon, abundance, s
and specres d1vers1ty... ' e

a . . St

. Ch&p&uke Bay SAV d.istribution targets and then- relationslnps
to the 1990 SAV aerial survey distnbution data. BRI

ot

o 1990 SAV DISTRIBUTION |
RESTORATION ’ DESCRIPTION. ."." * | AREA 7", ' AND PERCENT OF |.
TARGET - ; Ca . :  (hectares), *  RESTORATION TARGET

Tier I—composnte beds Restomuon of SAV to areas™ . 46,025 - -2 ) 393 (53%)
" currently or-previously inhabiied ol

by SAV as mapped througl; regional - '
and baywxde pena] §urveys from, 1971 o Bt T
to e . ol .

L

Tier II-one meter - Restoration of SAV to all shallow © - ¢ InProgress. . .. Tt
water areas delineated as éxisting or Lo . Co,
potential SAV habitatdownto'the . "L - T . .. T o
one meter depth, ‘excluding areas. idéntified © - L e
as unlikely to support SAV -based on o B . 2
historical observations, recent survey .
mfonnauon nnd exposure regnmes [STS o

Tier, Il-two metér Restoranon of SAV to aﬂ shallow . 247,658 e 24,393 (10%)

water areas delineated as-existing or ° ot I N
potential SAV habitat “down to the -
two meter contour, excluding areas
identified under the Tier II target as
unlikely o' support- SAV as well as
several-additional areas between . i AN
R and 2 metefs. N . e e R
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 ment of the yellow perch fisb-

»

‘YELLOW PERCH
Yellow perch stocks in

Chesapeake Bay bave declined
sitce the mid-1960s. The cause
Jor the decline bas not béen
identifted precisely, but several
environmental factors un: -
doubtedly binder stock recov-
ery. They inchude sedimevztation’
Jrom inproper land use, ‘
decreased spawning lmbztat
cansed by stream bIockages, )
and the interaction of metals
and acid rain. Eutrophication

' caused by excessive nutrient

loading may adversely affect
< yelloro pert.b by decreasing
dissolved oxygen, which «.
reduces the forage base for:
yellow perch.

. Suitqble babitat for: yeIIow B
o pereh includes dissolved '

oxygen greatey than 5.0 mgL; .

L summer water temperatures
below 30 G and gradually
warming waler temperatures
during egg and larval develop-
ment (March through May).
Yellow perch populations
appear a nbte to sustain repro~
‘ducing populations at pH 50,
but pH 4.0 bas been documenled
ty‘?er risin events. Salinities .

abore 2.0 ppt reditce batchabil-’

ity of yellow perch eggs.
‘Atiulw and juveniles to(erate
salinities of 13.0 ppt.

Restoration of yellow perch i

, 1o bistoric abundance levels’
may be accomplisbed by =~
reducing sedimentation and
eutropbication in the Bay.
Toxic inputs also must be

" reduced, and suitable yellow
perch spawening babitat must,

be restored by reducing stream

blockage. Stock recovery also

will requidre reduced moytality -

which can be accomplisbed
pﬂmaﬂly by proper manage-

coritrdls...,

SAV drstnbuuon restoratlon targets, approached from a Baywrde and regronal v
perspective, were’ produced through a series of geographrcal overlays dehneaungj ) :._:’
* actual and potential SAV habrtat Thrs techmcal synthesrs led to the' concept: of - ‘
momtormg SAV restorauon through a uered set of SAV drstrrbutron restorauon L "
‘targets: for areas prewously vegetated between 1971 and 199(} (Tier I) Qne. meter v

‘A wealth of screnuﬁc studres [assembled from around the World by a tearn of Bay o

scientists, and managets] hiave established the importance of hght avallablhty as:.the

majorenvrronmental factorcontrollmg SAV drstrrbutnon, gfowth and surv1val The- e
- primary envrronmental factors. contnbutmg to, light attenuauon aré used to :
. formulate SAV habrtat requirements: lrght attenumon coefﬁcrent chlorophyll a -
" total suspended sohds, dissolved 1norgamc mtrogen, and dlssolved morgamc"““'.
J phOSphorus T S :

nght attenuauon, through the water column and at t.he leaf surface, is the prmcrpal: '

. factor mﬂuencm g SAV. Theli ght attenuatlon coefﬁcrent habltat requlrement reﬂects e

the minimum water colump light attenuat10n level at wl'uch SAV survive and ¢ grow: -

‘Total suspended sohds and chlorophyll a d1rectly mfluence and therefore, can. be ‘

Concepulal Model of SAV Habitat Interactions o
O Light

P

Watér Column

T . Light .
" | Attenuation (Kd)}".

‘ .Psrlic!ei A
| DN R
oI |-~ - > Epiphytes’ (| L SRS

-+, Aftenuation “

used to° explain sources of‘waUer column light attenuatron Drssolved 1norgan1c .

mtrogen amd drssolved inorganic phosphorus also directlyaffect the poten.tlal for leaf S
. surface  [ight attenuatlon through epiphiytic growth Although the hght attenuation

coefﬁcrent habitat * requrrement 'should: be applied ‘as the prrmary SAV habrtat'
requirement,. applrcauon of the remammg SAV habitat . requrrements wrll help
“‘explain regional or -site specrﬁc causes of water and leaf surface light attenuauon X
- which can be d1rectly managed through nutrrent reduct10ns and shorehne erosron. o

(Trer 1), and two metet’ (Trer III) These water depth targets were to provrde.l

rnanagement agencres w1th quantltatwe measures of progress m SAV drstrrbutlon o
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" in response to the 1mplementatron of Chesapeake Bay restoranon strategles :
Each successive target represents expansrons in SAV dlstnbu’aon in response |
“to improveiments-in. water quality over time, measured as achrevement of the =
~SAV. habltat requrrements for oné. and two meter restoratlon [T]re Tier. I
target. is bemg presented for adopnon by the Execuzwe Commm‘ee ds. a
quanaﬁab[e goal to enab[e citizens and tbe Bay. Program to follow.restoration .
progress. J The [SAV] techriical synthesrs represents a first comprehenswe
effort to link. habrtat requ1rements for a llvmg resource w1th ‘water quahty
restoratron targets for an estuarrne system. : : :

. -

Along wztb exces.s nutwe}m lowdzssolved oxygen levels Zoss beabzz‘amnd
. .other stresses, toxic substances contribute to the deterioration: of the 2 Bay.
 Their.adyerse eﬂecf.s ‘bowéver, are. not. chvdys’ inpmediately apparent.;
© Unlikethe massive “kzlls”tbozt leave thousands of fish. belly up'in the water
ordecaying on. sbore ‘toxic poilumnts also tay overwhelin organisrs in
- Sensitve early life..Many do wof survive 1o become aduli breeders,
_ accelemtmg declines in stocks and commumg a downward 5pzml in. tbe
. lwmg resources of tlye Bay : . Sl
1985 Dunng the seveniyear study that 1mt1ated the Chesapeake Bay Program, o
researchers found toxic: metal and orgamc c’oncentranons srgmﬁcantly higher.than: -
natugal background levels in many parts of the Bay In hrghly 1ndustr1al areas, such

. asthe Ellzabeth and’ Patapsco tivers, sedlrnent metal concentratlons were’ 1(50 titnes"
_anid more above natural levels. High- levels of metal contammauon were- found in -
the Upper Potomac, Upper ]ames, small sections of the Rappahannock and Yotk -
nvers, and thé upper, mid-Bay. Orgamc cornpounds Were found in sedlments in.
mean concentratlons of hundreds of parts per mllhon, partlcularly in urban and

mdustnal areas.

S Lt

1987 The research ﬁndlngs and current samphng indicate that toxrc substances are ,‘-' ,

accumulaung pnmarlly in. urbamzed areas- such as the Baltlmore Harbor and the

Ehzabeth River. Wrth the- excepnon of these ! ‘hot spots, "’ Baywide concentra—

_ tons: of toxrc substances are low, and" it, is drfﬁcult to deétermine their .'
srgnrfrcance in declines in living resources.’ However, m highly contarmnated
areas;, specres drversrty has decreased and the species fiix, has. trlted toward

o pollutromtolerant otganisms such as' worms, rnd1catmg that hvrng resources ':

‘are stressed by the elevated levels of toxic’ substances. Because some tox1cants

broaccurnulate in the trssues of fish and shellﬁsh contamlnatron also can

.' endanger human and an1mal health . '

o ’Ybe researcb recommended ﬂmt EPA amd Bc;y ;umdzctzom deuelop a

- basimiideplari z‘ocontrol tomczz’yﬁ*om point dndnonpoint sotiyces.. Yhe

1987 Bay Agreement expanded wpon thal objective and establzsbed

.. December. 1988 as Ibe tmget dczte for begr nnmg zmplemenmtzon of a

- conifrol .stmtegy ‘

1 988 Unhke the cornrmtment 1n the Bay Agreement to reduce the level of nutnents
by 40%, the commitment m the Agreement to toxrcs reductron does notcontam any.

short srmple to understand target..,_ A TV S

“The long térm goal of thrs Strategy isto work towards a toxrcs free Bay by ehrnlnaﬂng
the discharge of toxic substances fromall controllable sources By the year.2000.the
input of i toxic substances from all controllable sources, to the Chesapeake Bay will |
be reduced to levels that result in no tox1c or. bloaccumulauve lrnpacts on the lrvmg
resources that 1nhab1t the Bay or on human health no




v

' needs to be zmdentood Some tenjalwe answers dre fortbcomzngrr

N There is 1 no ev1dence to date of a severe systemwrde response to tox1cs similar to the '
" ..vndespread effects of eutorphrcauon»drsappearance of Bay grasses, low drssolved

."THEBOTTOMLINE SR

The s1gnatones have developed a series’ of rmlestones in order to work towards the
goal of the strategy Some of these mrlestones call for specrﬁc tasks to be completed
by a specific date, Some are less specrﬁc Some of the mllestones deal w1th actual
" reductionsinthe amountof tox1cs bemg dlscharged ﬁ:orn pomtor nonpo,mt sources.

: . Others deal 'with gatherrng addmonal data to support “future control efforts The L
. rmlestx)nes also reﬁect the 1ntent10n ©. address the hlghest pnonty tox1c problems ﬁrst

The 1 988 Stmtegy mcluded a. commztment to complete a mevalrmtzon of
* - theStrategy. The ob]ectzves erg o def newhdt is knowrg what should be

done.now to reduce éxisting and p;event fumre impacts, and what stzll

1993 Based on the ﬁndmgs from the Strategy Reevaluauon, there is'no questlon L
" that,insomé locatlons toxics problems existin Chesapeake Bay Thenature extent, ‘

and severity ofthe problems" range wrdely from location to, locatlon The éxtent and

‘ 'magnrtude of toxic problems ovérthe whole’ Bay system, howeVer, remarns unclear ‘ ‘
We do know that the Bay has documented toxic “hot spots .e., Ehzabeth

Patapsco and Anaco stla r1vers) We also now know that, some locatlons beheved to
~be relatlvely free from contamlnant impacts have demonstreated varying degrees of

' ambrent toxicity in the bottom sedlment or overlymg water column wheri tested,
. What we don’ tknowi is how representatrve this 1nformat10n is, in characterrzmg the -

extent and magmtude of toxrcrty throughout Bay llvrng resource habltats

oxygen, condrtlons»attmbuted to excessive amounts- of nrtrogen and phosphorus
Tox1cs have not been lrnked to large scale populatlon declines, wides pread fish kllls,
or loss of srgmﬁcant amounts of habltat However, elevated levels of toxic substances

" _‘ in the water column, fish and shellﬁsh tISsue, and’ bottom sedrments relat1ve to
fbackground orf pnsune condltlons are found in many Bay habltats Whati is not
". known is whether these levels are blologrcally ava1lable at hrgh enough concentra-
‘ -‘tlons to cause longer term adverse rrnpacts ori the Bay s resources

16.

“‘l S P O

The C’b‘empea/ee Bay’s lwmg resources—its fzsb shefl ish,. waterfowl

. " ‘underwater-vegetation, and the many other plcmﬁs and ammals whose
L Survival is finked o the Bay system--are the major’ concem of the Bay ..
" Program. It was their declining numbers that first called attention to the

degradaizon of 1 the Bay. And it is the re~bzrtb of tbezr abzmdance t}:mt
signals | the sticcess of the rcstomtzon eﬁ”ort SR ,

779@ measurement of our succeas is mot an’ easy one. A comprebemwe e
onztongsysz‘ém tracks cbcmges inthe Bay, butsbort term, Sluctuations, -
: f-are not readily related o speciﬁc pollz stion controk actiyities, The unpre- .

'dzctable wearher—wet. ‘years dry years, and the subtle clzmatzc cbanges
thattake plac:e overa span of many years—has ¢ a tremendom zmpact o

all forms of life in the Bay. Diseises, such as the oysZer—devasmimg MSX.

and-Dermo, may oF may not be related 1o chcmges in habztat cmd otber
-condztzons czltered bybumcm actzviiy . Coenl

Iris now recogmzed by sczentzsts and managers that 1o reacb the ovemll
" “goal 'of a clean,  “bealthy” Bay,” esmblzsbmem of goals for habitar -
.. restoration, wbzcb are built upon babitat requiréments Qf critical. species
. hving.in Cbesapeake Bay, arevequiired. If the many threads of the Bay .

Program wrap together at one poini, it s probably where z‘be plcst omd

, ammals of z‘he Bay feed f ind- sbelten and rqoroduce




1990 The growth d\stnbut\on, abundance, and survrval of ; '1ny one specles ina -
habltat is regulated by aset of requrrements unique to that species (e. g dlssolved -
oxygen, light, and nutrients). For each particulart parameter, a species; survwes wnhm

" ararigeofvalues, above orbelowwhich thatspecres expenences stress that thay catise -

reducéd growth and productrvrty or lead to death Spec1es survrval depends on the:’
: mtegratlon ‘of responses ‘to all ; parameters that’ are 1mport'1nt for its growth ) ;
Tolerances to one parameter (e g. drssolved oxygen) miay- erther be mcreased or
."decréased by—lts 1nteractlon ‘with- one or: mote additional parameters (e g tempera- :‘..
ture, sahmty) Therefore, a complete unclerstandrng of the species’ overall habmt:

- requrrements is crrtlcal fot evaluatmg 1ts response to env1ronmental per‘turbauons

Habzmtresearcb has b]endedtbephyszcal cbemzcal and bzologzcal neecis -
.of several species that characterizethe many habzmtt’ypes andfood tbain .
+ levels of the Bay. These so-called" * tearget species” are surrogales, for'the " ;
larger ecosystem “and. open wiridows that givé us a look at bow ta”
“~inclusively and scientifically mandge the Zwing resources of the C’besa—',, R
: pea]e@ And new questzons always arise... . - i e

Y 1991 In compilmg comprehensrve mformatlon on the habltat requrrements of 31
“target ‘spéciey’ representmg all major trophrc levels, and 'rccountmg for the- ‘most.

" .. .important intetdctions among the specres therr predators prey; and habltats, we

“have begun to assemble a descrlptlve modél of the Chesapeake Bay ecosystem. Thiis o -

model is both too srmplrstlc for predrctrve purposes anid too detailed for the reglonal s
‘management planning that it should serve,- however. The model needs to be
) extended in two' drrectrons Frrst we. can’ achleve greater predlctrve power by‘_ x
. spec1fy1ng and quantlfymg the processes thatcouple speciesto each other and to therri.'

* habitats 1n space and time. Second . We can provrde managers and planners with -

" téolsfors settmg goals evaluatlng opt10ns and mieasuring progress by sythesrzmg the

. habltat réquitements’ across the spectrum -of species and mtegratmg theri over‘ L

reglOns, d@,ths and seasons. Both of thse drrectlo.ns have béen recogmzed by the ""
B ‘ Chesapeal(e Bay Program, and the next. logrcal steps are bemg taken

; In the frrst mstance, 4, team of managers, solenusts, and ‘Teviewets has been )
assembled to advance and coordlnate the development of srmulatton models of
, Chesapeake Bay ecosystem processes . These models, directed ult1mately towards an'j

B mtegrated ecosystem model eventually will prov1de quamtatlve answers'to dtfﬁcult.'

habltat questlons for example, what afe thé 1ndrrect effects of excess nutrrents on .

v ammals at the top of the aquatlc food cha1n7

R

._'In the second mstance, s1gntﬁcant progress has been mflde in synthesrzmg the_"

mformatron comp1led in, [Habrtat Requrrements For Chesapeake Bay Lrvmg .
' Resources] Two reports have been drafted and are under review that provrde ‘the -

) mulu-specres synthesls and 1ntegrat10n necessary for regional plannmg purposes a )
* - Chiesapeake Bay Dlssolved Oxygen Restoration’ Goals; and (2) Chesapeake Bay}',’
4:_Submerged Aquauc Vegetatron Habsitat -and Restoranon Goals: A Techmcal'
‘ Synthesrs These documents embody the addmon'tl .steps, beyond ' defining: _
' .1nd1v1dua1 specres habltat needs, requrrecl to" [burld] w'rter qmllty and habltat -

restoratlon programs, v ’ . : :

“. r.

T Furdler synthe-srs needs can be 1dent1f1ed More complete syntheses ofcontammants‘

" .concerns fot lrvmgresources should be developed wrth reference to the large body( .

. of exposure and effects data that i is becomrng avallable for Chesapeake Bay’ specres.;j
and habttats Thls will be no, small task because of the enormous complexlty of the:. '
field and the wide vanei.y ‘of data. sources and sometires- questronable data quality. - '

YA synthesrs of phys1cal habltat requrrements and problems would beneﬁt greatly the‘“‘ )




. better7" K

growrng efforts to restore and protect physrcal habrtats (wetlands, .vegetated

shorelrnes rmgrauon Toutes, sahmty regrmes benthic substrates etc.) by helpingto’

'estabhsh prictitles and to ‘assure that these actlons are not undertaken in rsolauon o

from each other : . R

1992 After all the meetmgs .reports research oonferences and Hews bnefs, it b01ls o
down to this. srngle question: “Is thé Bay getting any better7 “It's what everybody,

E from’ concerned c1tlzens to upper level managers ‘wants to know. Hoverrng in the o
‘background is the caveat—-the second question that always accompames the first and -

makes even the most conﬁdent scientist waver. How do we tell if the Bay is getung o

Iy . . L . A . '

These two. quest10ns form the heart and soul of the mission’ to reclalm the‘
‘ Chesapeake The'sole a1m is-to nurse the Bay-back to health with the hope thatone *
day we can answer wrth a resoUndmg “Yes!” to. that first quesuon. And tor
accomphsh the task we need aset of careﬁJlly crafted measunng stlcks to gauge our o
‘progress R : S '

The Lrvmg Resources Subcommi'tteeholds one cnncal setof measurmg stlcks. These -
sticks measure the progress’ towards restoratlon of the Bay s mo'st precrous resource:

its plants and anrmals The abundance of the Chesapeake s plants and anlmals isy

_ ulumately, thetrue 1nd1catorofherhealth Overthe pastfew years, the subcommlttee L
has begun in earnest to notch new and. blologrcally srgnlﬁcant 1ncrements on the - . ' l
“living’ resources measunng sticks. These reﬁned cahbratlons offer sctentrsts and o
managers more accurate tools wrth whrch to assess; the Bay 5 status... ‘

.

. .In a sense, restormg the Bay is'a never-endmg responsrblhty And, the measurmg' ‘
.. sticks, unlike rulers, are hot etched in stone. As sc1entlsts dlscover new mformatlon o
- on the llfe hrstomes of the' Bay s spec1es, the h1stor1cal abundance of these species,
‘the 1nterwork1ngs of theecosystem, and human impacton the Bay, the sﬁf notches v
“ may be added to, shrfted or Fefined. And finally,.as we learn more about the way

the Bay orice was and the condruon ta. wh1ch we would like her restored we must

. mésh-these hopes with the reahtles of revrtahzrng her in an age in whrch htunan

 PAST nEVEL‘oi"MENT‘ FUTURE GROWTH - .
"Not all is nutrients, metazocms and tbebentbos %ereamotberconcems

act1v1t1es dommate the seene..., e e Lo e

" and they attach to a key source ‘of the Bay’s declzﬂe-apeople Althougb it

" is difficult to separate natural changes fram those brought about by the L

grounngnumbersofpeoplemtbe basin, welenowénougb to.speculatetbat ‘

" buman impact s the thunderbolt on. the horizon: -One of the' great

. challenges we face is to maiitain the, balance between the inguitable .

. grotwih.and development of the watershed and the bealth of tbe Bay. The'

.. quiestions. bere aren 12 about I fe in. the water column they are about Vi3 fe

in our bacleyard

[ .
. -5 RS

i

1983 Assessmg the impact of land usage and related envrronmental changes on’
. lrvrng resources is difficult,’ prrmarrly because accurate records deplcung Bay ‘

conditions’ reflect only a small’ portlon of the Chesapeake hrstory The penod of -

. scientific research in the Bay is brief, and ma'ny aspects ofthe Bay'’s envrronmentwere L

radically altered by man by the'time research was Lmuated One must feco gnize that

- the Chesapedke of toclay isa reﬂecuon of tinte, constantly changrng in response to

- 'nature, and reactrng, often Unpredrctably, in response to human activities. Use- L
related- conflicts and water quallty alteratlons caused pnmarlly by nutrients and

.)resource dwersrty shifes dunng the. past 15 years aré unprecedented

.. f f

s




L The, laccompanymg} Frgure summanzes a number of sahent hlstorrcal featuresj
" that reflect the changes inthe Bay. These features remind us that many Bay changes )
3 'caused by human act1v1ty are hotof récent orrgrn but began atthé time of European
settlement and ¢ contmue today: Another 1mportant aspett of.the’ Bay s. hrstoncal .
' :ecology is" that this ‘continuous hurnan activity ~ has been operatmg against. a-
' background of natural climaitic cycles and an occasronal extreme event such as a- ..
humcane The Bay ¢ ecosystem is dynarmc, and our view of its current quahty” and
L a881m1lat1ve capacrty can beneﬁt from examrnlng the past as we attempt to manage :
~ it future : - - o
o The Bay 1s showrng changes clearly related ﬁo human activity whrch began to 1mpact‘
" -the Bay by the mid-1 700s. Thé most srgnrfrcantchanges began in the mid-1800s: -and
" reached hrgh levels around WWH The past40years have been atirne of new events
*for the Bay——many possrbly not coded into the genet1c memory.of the Bay species, : :
R mcludmg humans.. Discharges of chlonnated hydrocarbons, heavy metals, and
- other toxicants are all- relatively new problems confronung the Bay-and challenglng "
" the capabrlmes of scientists and Bay managers Nutnents and sedrment, discharged .
inever increasing “amounts smce colonial days, have become major problems as
urbamzatlon and centrahzed wasteWater treatment elevated the rate at whrch these :
L <convent10nal pollutants reach the Bay . LI

B

s

S IS GOAL' Land use goals may
v , e be tnbutary speemc.

P Urba k- Copiandite G STATUS 40% of the basm s
\ ‘ Lo forest have been Iost

Forests provnde a natural
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Basm—wrde, the populatron grew by 4. 2 mlllron between .1950 and 1980, and is
expected to grow,an additional 1. 9 million, toa total of 14. 6 mlllron by 2000 More‘ N
e »people livingin the dramage basin would place addruonal stress on the; Chesapeake e
o because ofi mcreasrng freshwater withdrawal and larger amounts of wastes (sewage, L

.‘ urban runoff constructlon activity, mtensrﬁed _agricultural acuvmes, addmonal' ‘
o .'mdustrral acuvrty, ete. )whrch the,Bay wrll have to. assrmrlate unless necessary actions .- '

) are. taken : : :




PUBLIC ACCESS .
SUBCOMMITTEE -
MILESTONES
1968 Lo
" Ui Publisbed “Public Access .
L Strategy” -
. 1989
= Publisbed the “Cbesapeake
Bay and Susquebarina River.
Pitblic Access G’uidc” ‘
1990 °
€ iPubb‘sbe&tbe “Chesapeake

- Bay Avea Public Access Plan”
'™ Publisbéd the “Chesapeake *

Bay Area Public Access .
Tecbnical Assistance Report”

.. ‘years ahead. Based ot their estlmates, populaﬂon will i increase’ about 11 percent Co

© - recommendarions. aremade andis worth quoting in its entirety as acall "

1 988 The EPA Bay Study recognrzed thatland use and populauon growth are ma]or
factors: shaprng envrronmental conditions in" the Chesapeake Bay watershed
UlU.mately, the number of people hvmg in the Bay basm determrnes how much’ - -
. Water, energy and land are ‘used, as well as how much and what types of wastes are.
generated The wastes then adversely af‘fect long'term blologreal and economrc ' ‘
productlvrty m the wa’tershed Populatlon size drctates the demands placed on the ]
Chesapeake Bay ecosystem, and those demarids are growrng N SRR
In the' Bay Watershed populatlon 1ncreasecl 50 percent overall from 1950 to. -
1980...Thé states of the Chesapeake watershed anticipate continued growth in the

basinwide between 1985 and the year 2000:.. Populauon growth b‘nngs parallel ‘

increases mmdustry, commercral development, transportatlon and housrng These. S
“increases create conflicts over. land use as development competes for farm acreage ‘

and wildlife habitat. Changes. mland use lead to increased loadmgs of nutnents and

toxié substances, and can modrfy oreven destroy cnueal living resources habrtats (e g

wetlands) .An_increasing populanon generates adclltlonal waste whrch must ber e

collected treated discharged and assrmllated These addmonal wastes stress '

ex1st1ng solrd and hazardous waste and mumcrpal wastewater facrlmes as well as the .

i

assrmllatrve capacrty of -air, land and Water ‘
. R |

The 198.7 Chesapeak,e Bay Agreement recognlzes the need to m1t1gate the potentlal ‘
adverse effects of contiriued growth and’ development It calls for “development
polrcres and gulclehnes o be adopted by" January '1989; assistance ‘to~local
governments i evaluaung land use and’ development dedsrons, 1ncenuves, techmcal

- assistance and gurdance t. encourage wetlands protecuon, and steps to. ensure that state .
and federal development prOJects Serves as models for the pnvate sector

1988 The 2020 Panells dlsmayedbythelackofgrowth managementand plannmg, S
parucularly on & state and regronal level. It became readrly apparent “that the Jack of
comprehensive state' and regronal plannmg, uncoordlnated public.. mvestment

. strategies, andundrrectedproblem solvmgcontnbutegreatlyto thecurrentproblems; S
of the watershed Unless changed thls lack of clear pohcy and dlrectlon w1ll P

‘ compound future problems L

I"be 2020 Pcmel assembled a vision of wbat sboula’ come to pass in the o
- vegion by the year. 2020. It is meant 10 be a fmmeworle within which <.~

for bold action. The vision, is, presented in thepresent tense 1’ empkaszze- S
- this is what wzll bave bappened if appropriate actions are undertaken. -
‘today. Tbe visionis an, es.sentzal Ipart of this Retrospectwe forzt oﬁ”en a fresh N

.sense of dzscover Y based on our: own mzsstqps

Well before the year 2020 state Comprehensrve Development snd Infrastructure .
Plans have been developed and rmplemented State and, federal agen‘ctes counues, "
_and mumcxpahues encourage drverse and efﬁcrent land development patterns—ones

" that concentrate growth and development in urban, suburban, and’ already o
developed rural centers. All growrng areds “have exrstmg ‘ot planned facrlrtles
Densities in mostof these areas support mass transportatlon, varn poolmg, or other R
forms of nde shanng to reduce trafﬁc : :

These thnvrng urban centers and suburban areas. are supported wrth fundlng o
adequate tomaintain or enhance e)hstmg services. Cities and towns are vitalize by )

© prudent public and’ pnvate investment. Developers are  offered mcentlves © pr vrde‘ R

greater commumty servrces and mltlgate enwronmental lmpacts



New mlxed use growth centers are planned (o) mke advantage of exr nng or prO] jected -
1nfrastructure. Large open space areas are locatecl wrthmwalklng, blcyclmg, or short-
 drive dlstances of most people Open space amenltles are glven the same pnonty as’.
mfrastructure.. e e LT e

PN

Sensruve areas afe protected from encroadunent and damage These areas have,

been defiried and mapped by state and local authontles, arid- effect1ve programs are .

1n place to protect these natural‘ assets. Very sensmve areas atre in publrc ownershlp
or under easement. Wetlands and lakes, tivers, and other waterbodresare protected
from upland 1mpacts by u’ndrstutbed vegetated buffers. Inboth urbanand rural areas . .
the shorelme ofthe Bay and its tributariés forms a'series ofvegetated corndors These_
“connect to large forested ateas and" allow for enhanced water qualrty, ecologrcal-
balance, and blolog1cal drversrty Watef, supply has become a statewide issue, ‘and _
safe and adequate supphes are avarlable from protected groundwater and surface'
watersources R -_'_- ST T e e

Areas w1th resource'based 1ndustr1es such as agnculture, forestry, mmrng, and'. P .
seafood harvestmg are protected from encroachment of mcompatlble land uses.
" THese 1ndustr1es fertain 1mportant parts. ‘of the logaland' stane economy. They have -
brought their env1ronmental problems under control Protec:uon of-these areas ;
through effecuve land use controls reasonable incentives, and rnnovauve funding
mechamsrns 1nsures a lasung, drverse econorny and resoUrce use opuons for the -

Transfer of development nghts from one “land - parcel to another better suxted for o

development is, commonplace and is prong to be an effectlve growrh and resource :

R management tool

Growth in rural ‘areas takes place in ex1stmg centets. Rural towns and hlghway;-'
mtersecuons aré deﬁned by service boundanes and development space is-provided
. for: an appropnate mix of uses, These centers, with the assrstance of state and federal_

gov’ernrnents, provide: adequate sewer'and water utilities. Use of onsite waste water - - |

treatment is. hmrted so-as to protect effectwely surface and groundwater from
pollut10n ' e - ; '

Outsrde these rural centets, resrdenual development is hmlted so as to retarn the o
economlc, ecologrcal and" scenlc values of the countrysrde. Large Woodlots and
"forests a are retained. and are selectively used for managed forestry, if they are not:

-in preserves or’ parks Quarries and. other mining . actrvrtres occur but are
screened from nerghborrng uses by well developed wooded buffers Musicipal,
County, and State roads are planned to, allow for adequate capac1ty for rural

traffic.,,' e e , .
The volumes ofwaste produced in the regron have been greatly reduced and are bemg .
) effecnvely handled Energy and water use, per caprta has been reduced as conserva- :l "
- tron programs have been put in: placec T e S

The publrc and governmen‘t agencres are sensruve to therr respons1b111ties not. to"
damage the envrronment and- 0 conserve resources. ' : o

- Stewardshlp of the land and Bay rs pracuced by ordmary c1tlzens who have been .
:made aware of how they affect the land and water. The quahtyof the Bay is 1mproved -

© . tourism.is strong, resource-based mdustry, m.anufacturmga, and service busmesses

*."desireto locatei in the basin because ofi its resource base, amenrnes drverse economy, o
.y ,and the quahty ofhfe it provrdes resrdents Sy T : -




The Chesapeake Bay may

once bave provided babitat for: -

+ as many as three thousand
palrs of breeding bald eagles.
and for thoitsands of subadult
and migrantbirds. The populq-

ton bas dech‘ncd dmmatically '

over the past three centuries
due to babitat dcstruction,
persecution, and contamination
by DDT and other chemicals,
reaching a low of 80-90 breed-

Jing pairs in 1970. After DDT
was banned in 1972, the ‘popu--
lation began to increase. In_
1989, 185 pairs of eagles
nested in Maryland and
nginfa

' Eagles require large trees

Jor nesting, roqsting, and
" percbing. These trees must be
-in areas with limited buman

activity. Bald eagles are oppor-

tunistic pre?iator-scauengers,
consuming many different prey

specles. They.take fish when -

. they are available, but sbift to’

waterfowl and mammals wbcm ]

Jisb are scarce,

The long-term survival of the .

bald eagle on Cbesapieake Bay
will be determined by the:
muanagement of shoreline
babitat. The very rapid rate of
shoreline development, if
mxcbcckad; will eliminate most

large undisturbed forest bIocks '

In the next 50-100 years and .
will lead to a decling and per-
baps extirpation of the species
JSront the Cbesapeghe Bay

arca. This can be avoidedifa

series of shoreline reﬁcgcs is
created, Adequate fish and
waterfow! popnlations also
will be required to sustain the
species in the future.
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. O-Dissolved Oxygen Trends in'the Chesapeake Bay (1 984.,;1990) 1991

O Chesapeake Bay Species’ List; 1992

-0 Submerged Aquiatic Vegetatlon Technlcal Synthesrs 1992

g Chesapeake Bay Submerged AquaUC Vegetauon Habrtat Requrrernents &
Technlcal Synthesis; 1992~

‘ kEl Chesapeake Bay- Dtssolved Oxygen Goal for Restoratlon of lerng Resources -

. Habitat; 1993

. ]D Chesapeake Bay Wetland 'Resource Dlrectory, 1993
. MONITORING - N
. Chesapeake Bay Basm Momtonng Program Atlas Volurne I & II 1989 -

TOXICS

, "0 Pesticide. Use in the Chesapeake Bay Basm, 1988 :
i i Chesapeake Bay Basrnw1de Toxrcs Analytrcal Capabllrty Survey & Assessment, ‘

1991

: I] Annual Loadmg Estlrnates of Urban Toxrc Pollutant in the Chesapeake Bay :. .

Basin; 1991 -~

[0 The Comprehens1ve Llst of Chesapeake Bay Basrn T0x1c Substances, 1992
0 Status & Assessment of Chesapeake Bay Wlldhfe Contarnmatlon, 1992

',-WATER QUALITY ' ' A Ce R

" Point Source Atlas; 1988

- A Companson of- Exrstmg Water Quahty Crrterra and Standards wrth Lrvmg

Resources Habitat Requu:ements, 1989,

. O Reducing Pollunon from Nonpomt Sources The Chesapeake Expenence, 1990
.o Trends in Phosphorus in the Chesapeake Bay ! 984—1 990) 1991 ‘ '
-0 Trends in -Nitrogen in the Chesapeake Bay (1. 984 1990) 1991

nj Nonpornt Souree Basehne Nutrient Loadmg Inventory, 1992 o
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Watershed Model; 1990
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| -’ANSWERS INTO ACTIONS

279e aim of tbe Cbesczpea/ee Bay Progmm s govemmg pmmefsbzp and zz‘s v
' gmzmdbrea/emg research program is to produce actions that restore the
" Bay. Installingfish ladders, , planting trees, enacting growth manageméent .
- legislation, zmpromng Sewige treatment plants; and building oyster'reefs.

o areallactzwtzestbatconnecmndertbeBayngmm Theyareactualtigs -

L ofus on. tbelomd

. onthe thréads of the Bay’s web of life: The child who planis grasses in the* -

- “waters of the Anacostia is directly addressing the loss Of SAV, the creation
- ofbabitat, and the contribution of vitutiients...but a strong message is also- -

- being planted and it will echo tbroughout the Bayto be heard riotonly by - -
© . the natural inbabitants- of z‘be water but by tbezr be@ers tbe 13 000,000 .

\

7796 Cbesapea]ee Bay Progmm guzdes cmd coordmates tbe re.stomtzon‘

a actions . of lierdlly. bundreds of federal, state, and local government

. .agencies, andworks with dozens ofbusmess civic, agncultuml scientific’
-and tecbmcal and environimenital. organizations.to credle orplag:e their. -

endeavors nan effectzve Dpattern. A listing of the thousands of activitiés 7
- undertaken 10 vestore the Bay :is not feasible. here. What does follow -

- attempisto cczpturetbezrmngeand ﬂavor Whatisimportaritio ta/eeaway -
Srom the brief descriptions is the reality of the riew ethic of action-and
. stewardship on the part of z‘be residents of the’ Bay. We are begmmng to

- understand the bouse that we have built and bow the plannmg and the:"

- research ofthe C’besapea/eeBayProgmm com be zfmmlal‘ed inio zmpoﬁant

,andexcztmg a,ctzons RRSHETTRR
HABITAT RESTORATION . L

L Baywrde, approxrmately 70 000 acres of underwater bay grasses are now growrng,"-:

ThJs represents a75% increase in acreage since 1984 srgmﬁcantly reversing the: :
: cleclrnmg trends of the' 1970s Artificial’ oyster reefs are being created ini aréas where ' .
“ oyster disedses. have less rmpact and oyster survrval is likely, Waterrnen are bemg
' employed in the off: ~s€2501, to Construct, these béds and réseed existing. oyster bars,’

The Pennsylvanra Fish Cominission’s Van Dyke Flsh Cultural Stauon in central o
‘ "Pennsylvarua —-the only shad hatcheryln the world. ~produced nearly 22 million shad

v 4. fryin1989. About 400,000 shad are esumated to make it past the nver s dams ancl; -
. mto the Chesapeake Bay ¥ . .

EEI

o j:’A record 15 964 shad wete caught in, 1990 at the Conowmgo Dam ﬁsh fife and

" transported up river for spawmng, many of which orrgmated from the Van Dyke -
* .fish hatchery. Srnce 1989, the creanon of fish. passages has opened approxrmately

1 75 miles of river to anadromous fish, whrch migrate to freshwater spawnmg areas .

in the spting'and then return to the saltrer areas of the Bay and the Atlanuc Ocean.
. Passages include ﬁsh elevators deml ﬁshways - step or. ladder-vhke structures ——dam' :
.breeches and the removal of blockages By 1994 mrgratory fish will have accessto -

. motethan 140 river miles of historic spawmng areas within Vrrgrnra s James Rrver -

. .with the construction of new fish " passages This will be the ﬁrst tune in mdre than”'. :
a cehtuty that anadramous ﬁsh will have access’ to the upper reaches of the Jaries. .
- R1ver Since 1987, the constructlon of ﬁsh passages, the removal of obstacles, and © | -

. restocklng have restored over: 173 rmles of habrtat around the Bay =

iy :In 1990 1992 the Vrrgrma Marme Resources Commrssron adopted a record
numbér-of conservatmn measures desrgned to protect ﬁsh stocks from overﬁshmg s

" Size and catch l1mrts were adopted for spottecl Seatrout; .weakﬁsh black drum, red-.

drum, amber]ack cobra and Sparush and kmg mackerel In addrtlon, frsherles ‘

e b R <




‘,management plans desrgned to summarlze the status of ﬁsh ‘stocks and maké
. recommendauons for future management were adopted for blueﬁsh, ,spot, croaker, B

Arnencan eel and summer floinder. These fisheries management plans are bemg._‘
v formulated in coopetation w1d1 the State of Maryland e .

EPA Admzmstrator CarolM Browner, and U.S Senators Paul
Sarbanes and Barbara Mzkulski dzscuss progress. 0

The Army Corps of Engmeers, EPA the Natlonal Oceamc and Atmosphenc .
" Administration. (NOAA) the UsS. Frsh & Wﬂdhfe Servrce, the Port of Baltrmore_ ‘
and Maryland Envrronmental Serv1ce are workmg together to rebuild the eroding N
. Poplar TIsland chain and create valuable habitat, for avariéty of waterfowl shorebrrds» -
- and small fish. The rslands are bemg restored using dredged materral from the outer"_"
: channel approaches to Baltlmore Harbor. ' R AT

The Department of. Defense has 66 mstallauons in’ the Bay Watershed totalhng T

‘ approxunately 350, 000 acres Army ihstallations comprisea total of approx1rnately T
218,000 0f these acres. Nearly 82% of the land the Army, manages is undeveloped o
"and. approxunately 20,838 acres is wetlands As stewards of this land and agtive . ©
pamcrpants inthe 1990 Departmentof Defense/Enwronmental ProtecﬁonAgency K
Cooperatlve Agreement concermng Chesapeake Bay acuvmes the Army is helpmg O
presérve thé- natural -environment of. the Bay. The Manne Corps, in its’ “tole as

N stewards of the. Bay, has lnltlated habltat restorauon pro;ects such as a 171-acre. ‘ '
. reforestatlon program at Quanuoo Vrrgmla Lo ‘

WATER QUALITY '

The 1987 goal of reducing nlt:rogen and’ phosphorus ﬂow into the Bay by 40% has‘ o
, produced significant reductions. from both point and nonpomt SOurces.. “The -
PENNVEST Program in Pennsylvama, for example, has.provided $109 mlllron in
loan fundmg to finance 82°sewerage projects in the’ Bay basm Thlrty-two percent
~ofall PENNVEST funds have been commItted to sewage treatment pr0]ects wrthm
theChesapeakeBaybasm e e




3 A. ‘oan ‘on phosphate detergents was rmplemented wrthrn the ]urlsdlcuons of the
Chesapeake ‘Bay Program beglnnmg in the: 1980s o reduCe phosphorus entenng" .
the Bay This acuon, coupled wrth mun1c1pal upgrades to remove phosphorus in |
sewage treatment plants hras led to a 41 % reductron in the amountof phosphorus ;
" entering the Bay from porntsources since 1983, The phosphate ban redUCed sewage

a treatment plant operation and mamtenance costs for chemlcals and sludge handling.

: ‘where phosphotus removal is requrred For example, costs at Blue Plains Treatment -

Plant in Washmgton, D C were’ reduced by $6.5 million per: year, a10% reclucuon o k

" of the” plants operaung budget.: The phosphorus ban, sewage treatment plant

,reductJons, has led to an approxtmately 16%. reduction. in the Bay smce 1985
'Greater reductrons have been achleved in several tiver basms.. R

.

upgrades plus other methods of reducrng phosphorus mcludmg nonpomt source . .

-In Maryland mumcrpal wastewater treatment plants dlscharge 390 mllhon gallons' s

. of treated ‘sewage - each day inito ‘the- Bay and its tnbutanes. In 1992, all major‘
o mumctpal sewage treatmentplants mettheu‘perrmtcondmons —arecordcomphancerate. '

onloglcal Nutnent Removal (BNR) technology 1s belng 1nst1tuted 1n sewage .‘ )
_ treatment systems throughout the watershed. BNR is leadmg—edge, cost—effectlve".
L technology in point source nutnent removal Currently elght of the: eleven sewage
- treatmerit plants 1 removmg mtrogen in the Bay stites use: BNRtechnology and’ most
planned upgrades to meet the 40% reductlon goals wrll rmplement BNRtechnology

' 10 reduce nitfogen. ;
In June 1993 the Pennsylvama General Assembly enacted a mandatory nutnent ‘
, managementlaw to.reduce nutnentpolluﬁon from dau‘y, poultry and other livestock
,operatlons. "Thé law requ1res the state $ largest farms to deVelop, and 1mplement,
nutnent management ‘plans, ' Lo STV

@ More than 300 OOO acres of agrrcultural land in: 15 000 dlfferent programs are iow,
N farmed under Chesapeake Bay Program nuttient reduction- 1n1t1auves, and eroswn‘,, g
L and runoffcontrol measures. Tn addluon to theChesapeake Bay Program 1n1uat1ves, .
o farmers are rmplemenung 31m11ar control measures under U. S.. Department of -
o Agmculture, state, and other gurdelmes and prografs;as Well as thelr own: voluntary L

. measures. The measures 1nclude such farmrng pracuces as. no'ull farmmg, coritour *

plowmg, the constriiction’ of fnanure storage factlmes, -and other agncultural Best' _

o Management Practices (BMP). The, Soil Conservauon Servrce éstimates thatitassists . ..’

*an average of 47,000 landowner/operators annually throughout the basm with ° '
techmcal assistance to plan, des1gn, or 1nstall conservaﬁon pt acuces that protect and S
: ~restore the Bay : . :

L . ”4~‘.:_‘ g A
d .-

Atotal of 1 ,059. fa'rmers in Pennsylvama parucrpate in the Chesapeake Bay Program.
. Thisi means 41, 952 acres with nutrient management plans and 2.1 mllhon pounds :
of nitrogen, 2,1° million pounds of phosphorus, and- 73 634 tons of sedrment'

B prevented frorn reachmg the’ Susquehanna River. These savmgs translate into. - -

. approximately a 3% reductlon in nitfogen and an 8% reduction in phosphoru_sj’
. delrvered to, the Bay from the. Susquehanna River: V1rg1n1as Department of

Conservauon and Recreation énlisted a total of: 1 ;017 farmers ih'its croplands Best ‘

T Management Pracuces program between 1990 and 1992 . The croplands program -
prevented apprommately 314 500. tons of soil frorn erodmg from Virginia farm- 3
lands The AnrmalWastes BMP enlrsted 108 farmers, resulung in-150;053 tons of B
wastes ‘treated. In Maryland m 1992 alone, overl, LOO nutnentmanagement plans :
: for nearly 100,000 acres ‘were written. On average, these plansare reducmg nrtrogen
- appllcanons by 32 pounds peracre and phosphorus appllcatlons by 39 pounds per -
'-acre.~ L. .« 0 . . 0 N '

B . AR




' A ban on the use of tnbutyltm (TBT) boat pamts was 1mplemented to ehmrnate TBT ; |

scmwmrcmvu B

IZ, CHINICAL ADVISO. RY s ?s atoxin e,ntenng the Bay. The efforts of the Chesapeake Bay Program led to federal s
: ‘ egrslatlon and a natLonw1de ban. Voluntary Integrated Pest Management pracﬂces
COMMITIEE o decrease the use of pesticides and pest1c1de tunoff have been rncreasmgl‘y put to
ML LESIDN ES - S use. The Chesapeake Bay Program has developed a, “Toxrcs of Concern List” of the,,
. 1984 . ' o

chemicals most harmful to the Bay.. Strategles are now being developed to remove '

il Formed as Conumittee with
representatives from major
- universities, résearch
tnstitutions, and federal
. agencles in the Bay water-"
sbed to integrate the latest,
- scientific findings and tech- ' ‘
nologles into Bay Program
* policy decisions
198!»86 :
U1 Helped unravel the m’trogeu
: and pbospborus issue,
px’om:ered BNR technology,
. and integrated these new -
*ldeas into the Bay Program
Vi Named Conservationist of
the Year by the Chesapeake
Ray Foundation - . .
1988-93 ‘
i} Qffered the Bay Program
,  consensis recommendations
 ansuch issm:s as lox‘icolog),
moekh'ng estnarine ecosystem
processes, o_yster sclence 3
. and mlmagmnent, ‘and sub-
merged agquatic vegetation

or reduce the 1mpact of these chemrcals Some important. small bottomdwelhng L
*." animals'sich as worins and other creatures which serve as fish food and mdlcators - .

) of cleaner water conditichs have returned to. Balumore Harbor Toxic loadlngs in - .
- .the Harbor decreased dramaucally between 1915 and 1 985 through regulatory and" -
voluntary efforts, and the benthlc commumty present is measurably rmprovrng o

2 ,Maryland conducts regular momtonng of levels of toxrc substances in its shellﬁsh
‘and crabs. Informatlon from’ thrs program 1nd1cates that mercury levels id Maryland
oysters ‘have dropped-by 60% sincel 974 Momtonng of Maryland crabs shows that ™

" chlordane ~ ~a termrte 1nsect1c1de removed from the' market in 1987 = is no. longer ,
detected ini crabs ' : '

.-‘:’POPULATION AND LAND USE

. Landmark growth: and land use legrslatlon has been enacted w1th the passage of.‘f: “

a ‘Maryland s Economic Growth Resource Protectmn, and Planmng Act.of 1992,

o Leglslatron to protect, buffer, and stabilize envrronmentally sensmve Bay shorelme‘ L
" areas,-such s Maryland s Critical ‘Areas Program” and V1rg1n1a s Chesapeake Bay L

) ‘Preservauon Act, has been passed The Chesapeake Bay Preservation Act requrres o
‘Trdewater communmes 10 1dent1fy and 1nventory enmronmentally sensmve lands,, .
de51gnate preservatron aréas based upon this 1nventory, then amend local : zonihg,
"subd1v131on, and comprehenswe plans to. protect those lands. "By mid- 1992 all 17

rescarch priorities e - cities wrthm Tidewater Virginia: had adopted Preservatlon Areas and criteria for
€1 Helped steer restoration - protecting ‘those lands. In addmon2 28 of the 29 countles and 19 of the 38 towns &
efforts by focusihg the , T

knowledge and expertise of
the sclentific community of
Bay Program scientific and -

- technical issues by serifing
on Program committees, by
corducting reviews of |
Program reports, and by
sponsoring worksbops,

. vesearch con, iferences; aml
pnpers syntbesizing pérti-| -
nent sclentific literature.

" had adopted local ordmances o e e

X ‘In Pennsylvama, over. 41 1 OOO feet of streambank have been protected by contract, p
‘ wmh 229 landownersthrough Chesapeake Bay Program initiatives. InWashlngton, L

D.C., projects to stop erosion of pollutmg sediments, such: as the Watts "Branch

4 _-Str'eambank Stablhzatlon Pro;ect have begun. Also.in Pennsylvarua, the General R

. Assembly enacted leglslauon re—estabhshlng the State Plannihg Board asan adv130ry'

board within the Governor s Ofﬁce t6 provide support & populatlon growth and "~

'development 1mt1at1ves The Board is charged with developmg strategic plans andA. N

‘A'makmg recommendauons to the Governor on broad pubhc pohcy 1n1t1at1ves S

. U.S. Forest Servrce professronals in the Bay states have completed Forest Steward-f- -
“".Shlp Plans and enhancement prOJects on thousands of acres of the, watershed ‘h .
- .restored qver 50 miles of rrpanan forest, planted mllhons of 1 trees, given tens of e
: thouSands of hours of volunteer t1me, and initiated hundreds of 1nd1v1dual localr-
_ projects to involve and 'educate the publrc about the valuable role of forests asa Bay
watershed land use.. ... --w-. = o : g :

lSCIENCE AND TECHNOLOGY

The Chesapeake Bay Program has remarned on the cuttlng edge of knowledge; ’
E concermng the Bay.and estuatine sc1ence The actions of colleges umversmes, and -
research laboratones wuhln the watershed have been 1nvaluable to the restorauon process _ T
Computer modelrng to predrct the outcome of mﬂuences and management L
dec1s10ns is avaluable tool in the-restoratmn effozt The Chesapeake Bay Prograrn




e ) world to determme the i unpact of nutrrent loadrngs on the Bay. The 3D cornputer-' o

. ‘;determrne loaclrngs in rhe 1nd1v1dual tnbutary watershed Informatron developed’

e levels Representauves from’ federal state, and local governments and agencres are.

e _structure, some’ 250 key

.~ . .'

. .has meorporated data frorn the most sophlstrcated 3-D computer rnodellng m the. -
model is berng used in. con]unctmn with basmwrde watershed maodeling " to

L through modelmg has been mstrumental in determmmg ‘the nutnent reducﬂon .
" targets for each of the tnbutarres The Chesapeake ‘Bay Program 5 extensrve use of -
: Watershed modellng is the ﬁrst time watershed models have been used in so large .
‘an apphcatron o : :

o Government and crtizen water mon1tor1ng prograrns determme trends in the Bay ‘
e The Chesapeake Bay Program s monitoring effort has been used as a rnodel forthe -
| 'Natlonal Estuary Program ~ah estuatine restoratlon endeavor that now mcludes 21
" estuaries natronwrde The Bay Program’s Citizéri Momtormg Program, developed",
B through the Alllance for the Chesapeake Bay, has fostered srmrlarvolunteer water"‘
. qualrty clttzen momtorrng efforts throughout the country, and has been 4 leader m. -
mamtammg qualrty data for various applrcatrons in restoratron efforts N
. The, Chesapeake Bay Program is proneermg a, multr—medla, coordmated approach‘
. (water, land, arr) to ﬁndmg solutions ta the Bay: 'I'raclrtlonally, experts w1thm the -
3 ","drfferent fields and sciences would investigate ecolog1cal problems separately The
o Bay Program takes an all—rnclusrve look at the souices of pollutants affectmg the Bay i

. PARTNERSHIP"

The Chesapeake Bay Program isa model for mter-governmental cooperauon atthree 7‘

' ldrrectly engaged 'in a consensus based approach to polrcy settmg and prohlem o
 resolution, The Progtam operates through 12 major commrttees and more than 50 .
L ,workgroups and task forces'to promote dlrect 1nvolvement in frammg soluuons for.

L pollutlon control, prevenuon, and hvrng resources management. Through thrs compmittee

. decision: makers from
e throughouttheregron~gov—
. ernmentofﬁcrals, and mem-
' bers of the screntlﬁc and
ltechmcal -communities; en—
vrronmental groups, .agri-
’ culture, business - and in-
‘dustry, and the publrc at
large -parucrpate :
: tThe Chief Executives" of ki
) Vrrgrnra, Maryland Penn:
' _ sylvanra, the DrstrrctofCo- Do
* lumbia, the U.S. EPA 'and |' .
'the Chesapeake Bay Com- |
o fmrssron are drrectly engaged :
“in revrewmg progress’ and ‘
,adoptlng policies’ and ¢ com-
mrtments for future restora-

" tion initiatives. Thrs high: ' -
lovel of commiment from A publzc prwate partuersbzp = Chesapeake

 the mernbers of the Chesa- Bay Foundation President William C. Baker
peake Executlve Council ex-’ (Ieﬁ) and V”gz"m Iegzslator Ic ay loe. Mu’pby

emplrﬁes the srgmﬁcant 1nstltutronal support that gurdes all Chesapeake Bay
Program efforts, ‘ e .

S
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COLONIAL = -.
" WADING BIRDS

‘Six specz’e,s of colonial -~
nesting wading birds, the great
blue beron, great egret, snowy
egrét, little blue Leron, green-

< backed beron, and black-
crowned wight beron, are
- prominent avian residemts of .
the Chesapeake Bay region.
They are top carnivoresina .
complex food web and, thus
may be useful as indicators of *
change in wetland qual:ty y
Exce j)tfor little fluze berons,

.

.

:beﬂ: is Lttle evidence to oo

suggest that populations in'the
: Zmy may be declining; in fact, it
seems likely that great blue,
‘berons are Increasing.
Altbough populations nay not
currently be declz‘niug, several -
faclm‘s are of concers: (1) loss
aof wateyr qzmlily necessary to
support submerged aquatic
vegetation beds (benice good
nursery areas for fish and
- erabs); (2) loss of wetlamls
due to siltation,
agricullure, and the sea level
rise; (3) disturbance at islands
or other colony sites by boat-
ers and otber types of buman )
activity. We recommend that
‘watet quiality conditions be im-'
. provéd so that a large prey .
base iIs mafntaz‘ned, that colony

sites, espc'cial{y large ones, re- .~

cefve special statusjor protec-
Hon; that riparian zone buffers
be strongly pmtccted, and that,
Sfeeding areas
strrounding colonies recez’ve .
protection. " -

A tri-state leglslauve body known as the Chesapeake Bay Commlss1on was"l

established in 1980 to coordmate approaches to state legrslatlon havrng restoration- ‘
and. protectron-consequenees for the' Bay Thrs group.isa unrque legrslatlve forum o

‘_that dlrectly hnks the 1eg1sIat1ve branches to the restoratron effort.

v K
.

: The partnershrp ylelds substanual leveraged support for Bay restorauon strategles. - ‘Y A
- The -governments of the three states-and Dlstrrct of Columbra have matched- -
, Chesapeake Bay Program ﬁmds, contnbutmg esﬂmated funds i excéss of $100

million annuallytowards the reéstoration. In addmon, state tax eheckoff programs,

‘automoblle hcense plate programs, and other quasr—government and publicly .
i ﬁlnded programs heip support speCLﬁc Bay Program mmatlves l

e

SEEALSO: .
, Any of the numerous restoratlon progress reports from the Bay Program ]urrsdrc- o
: uons and feder‘al and state agency partrcrpants, o
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. 779@ body of wczter and land we cali tbe Cbesozpea/ee sa, poweiful symbol
" Bis theBverglddes, itis t/yeGreatZalees and zz‘zstbegrass in ourbczckymds~ :
. 1t 45 the subject of greaz‘ science, it is an object of contemplation and
I - wonder, it holds mysteries ¢ and secrets. Buit the C’bcsapealee Bay doem’t
- besu‘ate 16 give up its secrets; it doesw ’t even lenow it has them. Irexists as
_.an’ elemental piece of the natural world ‘ir ‘total _majesty’ dnd. fotdl -
indj ﬁ‘"erence When e call ber “she’’ or “Cbesapealee " weare reacbmg
2 foratmbutes wecan zmderstcmd and those ditribules avethefunctioning .
" and fecundzly of the resouirce in'measures of our own dewsmg~—measures
thattalkabout nitmbers of crabs, levels of dissolved osxygen, and suztabzlzty
of -babitat, But ihis watery. dotnain, like the atom in the Nireteenth - -
-Century, has yét o be quantified omd apponfzoned bis bolds dreams for
‘ ,Sczence i bolds realztzes for polztzcs :
& We deczded i tbe 19 70s z‘bat .sometbmg was wrong Sometbmg was not
- as e am{czpated fmm our undersianding of thé way things used to be.
Granted that we are the ones ‘thargive velue to ifs curvent forms ofli feand :
“i#S crirrent cowdztzon”cmd granted that the Bay’s webof I ife corrtinues
" with or without our mterfermce—-wbat is good and’ ‘what is not good
remains the object of intense buman efjor, form sze C’besapeoz/ee Bay we "-'
f nd. a rey‘lectzon of tbe best we bave to gzve s . »

We wzll conz‘muez‘o mmvel and we wzll contmue ro work foriosmg tbeBay
- is ot 4 tempom)y setbacle it would be losmg a pam‘ of ounelves for"
‘genemz‘zom ocome... . L -

IO . L S A - ‘~,',

, 1990 The Chesapeake Bay is an extremely complex and varrable estuarrne
U ecosystem, mﬂuenced by drverse factors Within the- Bay's natural boundanes,
- spectrum of aquatic envrronments ~ rangmg from ﬁ‘eshwater to nearly full—strength
- ‘seawater~supports dlverse orgamsms and allows many chemlcal Teactions t6 take
- ‘place. Characterized bycomplexmes 1nc1rculat10n patterns, nutrlentcycles and food
S webs the; Chesapeake Bay is a umque and hrghly productlve natural system
Hrstoncally, the: Chesapeake Bay has demonstrated a remarkable resrhence to many
: natural or man—made perturbaﬁons Unusual events such as hurncanes, droughts, .
- o and seasonal temperature extremes have caused 1mbalances, ‘but the Bay ‘has
t gradually recovered its former state of dynamrc equrlrbrlum Slmrlarly, the Bay -

.

* remained relauvely unchanged over several centurres of urbamzatron shrppmg, and
"-fishmg R T R A D "',I:’ S ~

o -Yet today the Chesapeake Bay appears to be a- fraglle ecosystem 1ncfeasmgly
" vulnerable fo the relentless encroachment of mar, In fact, miost of the problems
e currently percelved as causing declmes it the health of the Bay have a common -
" deno minator ~ people. Man has dlrectly 1nﬂuenced the estuary by add1ng his wastes |
~Jand by withdrawing ¢ resources from the Bay and ifs tnbutanes In addmon peOple ; ‘
“have acted mdn'ectly by changmg the characte1 of the land, water, and air that

© Jstirround.and mteract with the Bay In. short ‘man-is altermg the hydrologlcal and
ecologlcal contmuum of the Chesapeake Bay watershed . Today we. recognlze
L ecosystem thresholds beyond whlch resrhence or a531m11at1ve capaclty can be”
e exceeded resultmg in such perceptlble changes as low drssolved oxygen concentrar.
tioris; mcreasmgly turbrd water ‘or. lowered abundances of ﬁsh shellﬁsh and otlher

' "orgamsms . ' : : s S :
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'WOOD DUCK -
Threatened with e'\:tinctiou .
by babitat loss and uuregulated -

* bunting near tbe turn of the
gcentury, the wood duck bas
recoz:emd to become one of our
most abundant game ducks. A

. widely distributed species of
* Jorested wetland babitats, the
wood duck is an abundant. faIZ
and spring migrant -- the most .
abundant breetling anatidin
the Chesdpeake Bay drainage.
The specles’ primary babitats
are interior bottomland bard-
wood, fomsts and adjoining
riz’er and bay marshes. Wood .
ducks also occupy babitats ex-
temiing fron tidal-brackisb bay-
" marsbes to the very tops‘of wa-
‘tersbeds, includx’ng the smallest
of watercourses and tempo-
rary and seasonal pools within

Slood plain forests. Wood ducks
are ivell-kuown for their beanti-

- Jul plumage, dependence on
tree cavities for nesting, and.
colonial roosting babit, espe-

' cx’ally infall. )

. Altbough prolection of large
comfgnous bottoniland bard-

wopds and large riverine

marsbes Is crucial to mainte-
nayce of ; wood duck popula-
ttons within the Bay region,
cmnserz'ation of wetlands and
m‘[mri(m forest (along everi the
smallest of watercourses) will

‘protect the diversity of babitats
bengficial to wood ducks. . -

. Empbasis sbould be placed on
managing riparian timber for
mature and old growth and
especially to produce mast-
bearing and cavity- producing ’
species.

" Chunpelization and otber
wctions that alter natural
bydrology or Imbitats akmg
watercourses.are (Ietrimental

* to wood ducks. Prudeént man-
agement also includes conser-

wvative bartest Umitgtions for.

" maintenance of an abundance .
qof wood ducks in the future.

' such as phosphorus and mtrogen have stimulated greater productron of] phytoplank . " '
ton, it appeats that the carbon. energy resulung froi photosynthes1s is not yielding
greater qua‘ntmes of useful metazoans such as s finfish and shellfish, Indeed itappears
thatthe: collective effects of water quahty changes habltat losses; recruitmént fallure, .
and fishing mortalmes have shifted carbon _energy away from the econom1cally '
producuve metazoan food web and. into the trophlé “dead. end of ‘microbial

. the ecosystem consumes precrous oxygen and subsequently loses habitat for the .
: more useful etazoan spec1es Co

» These kinds of Bay—w1de 1mpacts result from massive mputs of nutments and other’

' toas point sources) orfrom the stormwater runoff of rural orurban lancl (called non— .
" pointsources). These natural materials normally recycle in the environmentamong

in the Bay watershed has disrupted the batance of the recyclmg process and has led i
‘to severe problems in some reg10ns of the Chesapeake Bay

Another type of problem confronung the Bay comes from toxtc compounds~ ‘

to manufactunng industries or waste dlsposal 51tes ‘Problems caused by toxic .
_compounds are dlfﬁcultto predrct or understand because of the1r extremely complex -
: chemical propertles However, these compounds can’ cause serlous human and-
.envn'onmental health hazards when they eniter the Bay : '

.\.

The complex iterations between pollutants from pomt and nonpomt sources tox1c‘
i compounds and ecosystem change are furthet. exacerbated by the d1verse cause-and-

o changesin Pennsylvama could begina sequence of; phys1cal che mical, and brolo gical . B

‘the. obse;ved 1mpact is separated from its. cause in both Ume and space

"These complexmes underscore not only the need for research but also the
B 1mportance of: presentmg ‘research ﬁnchngs to envrronmental dec1s1on—mal<ers
: Management optionscan be complex and can requu'e years of sustainéd effort beforé
- yielding srgmﬁcant 1mprovements Clearly, the Bay. system does not necessanly'
respond to instant management ﬁxes nordoes ithold to boldly declared targetdates .
. for restoratlon mrlestones \)(/hy7 Because we 51mply don t know all the answers

. _Buzf we wzll Aee"p on trymg and we wzll keep on malemg progress

4 W/ntmg in the, july, 1993, Bay ]oumal BzZlMatuszesIez Dzrectorof APA ;o
Chesapeake Bay Program Office-offers these thoughts after a visit. by .

enwronmenml ' groups 1o the Bay Program Oﬁ"zce

. year, reached a'poirit of equ1l1bnum in the Bay, that the pauent has been stablhzed
... Certainly the picture is mixed ~ some systems are still. measured in declme, ‘while

a key role in overall restoratiori.. .perhaps. we, have _completed  the period ,of
. contamment, and entered the penocl of true restoratlon of the. Bay. :

v ':On a more subtle level many researchers pomt to changes in the pathways of carbon ' o .
. and energy.thiough the-Bay food webi. Although mcreased amounts of nutnents‘ ..

pl'OdUCllon By remlnerahzmg Bxcess carbon producuon in the mlcrobral food web e

- chem1cals cOmmg from sewage treatment plants or 1ndustr1al operanons (referredt'-. .

- plantsand ammals oramongland, air, and water. But the large human populatron oL

. manmade products created by 1ndustr1al act1v1ty, or naturally—occurrmg chemlcals
o _that are concentrated to; levels far exceedmg the ttace quantmes normally; found in-, -
the énvironment. Toxic materlals tend to be concentrated in regions ofthe Bay close

effect sequences occurnng throughout the Bay watershed For éxamiple; land yse

events that muCh later produce oxygen deficiencies i in ‘Maryland deep Water Thus, B

‘représentatives from Congress, e new. Administration, and seveml .

1993 Frrst there seemed to be agreement that we have, perhaps even in the last . .

othersare lookmg healthierand showmg trackablei improvements. And clearly,what ' )
‘we do to encourage the natura}recovery potential of the healthier systems will play. = -



Second,.there was a feehng that the Chesapeake Bay w1H aIWays be a natural system .

under stress, if nothmg else due to the sunple fact that 13 to 16 million peaple will -
e “be. 11v1ng in the watershed Furthermore, the demands and hfestyles of these | people

canbe expected to undergo change, change that w1H notalways reduce and mayoften
" .mcrease their i lmpacts on the Bay ecosystem. In short, ¢ over the long ferm we must .

Ieam how to manage a ‘populated Watershed in a changlng world... . ';

Thlrd,.,.the ]ob of “Savmg the Bay w1ll never end Assumlng that the WOrkof these
decades leads fo stabilization’ and restorauon, the years beyond will reqjuire us'to- hold_ ,
- onto that renewed Chesapeake. This’ w111 reqmre as much knowledge, v1g11ance, and |
comrmtment as' the restoratlon effort 1tself... o '7 o e

Flnally, there was agreement that it was 1mportant to spread the sense that ‘we re' L

-allmthrstogether. Ce e e Lo
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3

Fog adcllt(onal Lnformatton on t‘:\e e U S Department of. Defense . .
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