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In 1983, the States of Maryland, Pennsylvania, Virginia, the District of Columbia,the Chesapeake Bay Commission, and the US Environmental Protection Agency joinAd in IIIportmn~hip to reSlore tne (.;!1esapeake Bay. These jurisdictions realized that the Bay'Sdeterioration and degradation could not be arrested by anyone of them acting singly.Thev acknowledged that the Bay was endangered because of changes in the entireChesapeake Bay Watershed. a 64.000 sQuare milA ArA~ (I)('f:@Inding from Cooporatown, NY,south to Virginia Beach, VA. In 1987, they agreed to resolve the most pervasive pollutionproblem by working to effect a 40% reduction in the controllable load of nutrients enteringthe Bay by the year 2000.

Significant progress has been made toward the nutrient reduction goal. but muchremains to be done. Each of the jurisdictions is currently developing tributary strategiesthat delineate the ways in which nutrient pollution loads will be reduced in the many sub­w(ltor3hcd~ thGt feBd imu tile 6ay. Tn,s coordinated approach brings the Bay clean·upcloser to home for the many citizens and local governments whose active participation isessential for the successful restoration, rescue, and rehabilitation of the Chesapeake Bay.
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SGCTION.· \

ORIGINS AND OBJECTIVES OF THE TRIButARY STRATEGIES .

In lIIti lattl 1870s lind 8srly 1800s the nElwly created Chesapeake Bay Program
instituted an intensive research project to deterrr1ine the causes of the degradation in
Chesapeake Bay water quality as well as the fish, shellfiSh, and other living resources and
their habitat. Eutrophication" -brought on by excessiVe nutrients entering the Bav, was
identified as the primary problem. Consequently, an extensive program to affect
significant reductions of nutrients entering the Bay was instituted. Four years after
completion of the research phase of the Bay Program, reduction of excess nutrients was
ftnher f1mphalli7'8d whAn thA I;YACutiUA COllncil2 ,dOnAld thA 199.7 Ray Agreement. Thic

document called for. reducing the controllable amount of nutrients reaching the Bay by
40% by the tum of the century.

In 1992, thi~ Day Ayroemont nutriont .-eductiulJguol W05 "onfinnttd by lIltJ UR of
computer models, and strengthened by allocating nutrient reduction goals to each of the
ten major tributary systems of the Bay, as well as to each jurisdiction. The States of
Marytand, Pennsylvania, and Virginia and the District of Columbia, agreed to develop
tribUtary specific nutrient reduction strategies in order to achieve the new nutrient loading
targets. The loading targets represent a 40% reduction of the ·portion of the 1985,Base
loed that is ·controllable", defined as the difference between the 1985 Base load and the
loed from 'a totally forested lundigturb&dl WRtRrllhAd. AJ; ',8 reRuit. thfIltVldino tarOAt ht
'calculated IS the sum of the load from 8 totally foreSted watershed plus 60% of the
difference between the 1985 Base load and the forested watershed load. The result Is a
nutrient limit or "cap· for each majOr tributary of theChesapeekeBay. The caps also .
aooount for ontioipatod populotion growth and development betwoen 1905 l!'nd 2000.

These reduced nutrient lOadings will be 8chieved~rough the implementation of the
tributary strategies. All jurisdictions have.compfeted draft plans and are at different stages
In me process Of aeveloplng me final strategies. These plans documem the magnitUde of
the reduction that is to be achieved: the percentage oltha reductiOn which has been
Ittained since 1985,'and finally, oPtions for.chievlng the remaining reductions. Details of
the strategies. as summarized in subseauent sections. examine the mix of nutrient
management controls for the different tributaries•. The strategies recommend additional
controls on wastewater treatment plants:, agricultural runoff, and stormwater from urban
areas. Existing, modified, or In some cases. new implementation mechanisms will be
applied in point Gouroe programo, nonpoint oouroo programe, end in aooooiatod in9onti~o or

1 The Condition'of the water when an excessive :amount of als- U: pnwtnt. 'I1li~ condition
is created by an overabundance of nutrients, mainly.nitrogen and phosphorus. The deleterious
result is anoxia, a depletion of dissolved oxygen.

1I comprJ5eO of me covemors of Mary1llld, PeIUlSylvanl8, ana VJtgInia; me Mayor or the
District of COlumbia; the Administrator of the Environmental Protection Agency; and the
Chairman of the Chesapeake Bay Comnussion. '
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disincentive programs. Citizen invofvement in the development, review, refinement, and

implementation of the tributary strategies has been' "'key ingredient.

For the lower Bay tributaries of the Rappahannock, York, James, and the Westem

and Eastern shores of Virginia interim strategles will be developed by 1995. Studies show' .\

these tributaries have less impact on the Bay's nutrient problems, and the,efore the key

waters at risk are In their own riverine areas~ Final nutriont reduction 80ale wUl not bel

established ~l data gathering and computer modeling of these tributariis provide

guidance "on the appropriate nutrient reductions and caps required to Improve and "protect

living roeoureee .M habitAt in each tributary. The final nutrient reduction strategies Will be

developed in 1997 when monitoring and modeling analySis are completed. Mllonwhilo,

nutrient control letions in these tributaries will continue under the interim 40% reduction

strategies. '

This report is an overall summary of the tributary strategies. Details on'how the

strategies were developed, how they were reviewed and refined by citiz.en involvement,

and how the strategies will be specifically implemented are contained In the individual

tributary strategies developea Dy each l5ay Ptvgram juriodiction. "

Although each Strategy Is a unique tributary plan, there are a number of findings

that r--'ln bA drawn from their synthesJs, as listed below:

The nutrj'nt loadings 008ls are technically aphievable. Earlier studies established.

that the reduced levels of nitrogen and phosphorous woul~ provide the necessary

improvomonta to rootoro and prot9ct thA water Quality and living resources of the Bay.

The tributary stretegies show that currently available point source and nonpoint source

practices and technologies can be ~ed to meet the overall iJoal. At the S8m~ time, they.

point out some arees where the job will be more costly and difficult than other areas. This

, . means tnere must be fl81dbllily to -employ tho moM eoct""~9cti\18~utions.

Imp1ement,tjon of thEi strategjes wi!! require 8 number of challenge, to be met: '

The technofogy challenge, to keep prefilny lhu offort to find now, better end

cheaper ways to get resultS.

ThofiCCAI chaUeOCle. to.obmin the funds necessary to support the actions

called for in the strategies.

Th, challenge to citizens to engage In the effort to implement the strategies

t:lnd a:':iiuro thoir auoooec. .

The challenge to local govemments, to accommodate the underlying land

use, development and wastewalar issues central to effective implementation

of the strategies; anel

The overall political challenge to retain aOd build public support for restoring

the Bay. as the reality ,of what it will take becomes evident to every

community in the watershed through these, SUll1tl1yilla.,

,"
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Whather we can meet these challenoes will determine!f we restore the Bay; we do have
the technical means. ' ;

for a number of reasons, the tributary strategies Indicate that success In meeting
reducgd nutrient Igvo[q wjll rcquiro Addgd attention to point ,oyrsPl. -Nutrient Iloureolli", ­
the tributaries can be broadly divided into those discharging through pipe.; or '''Point
Sources", and, those running off the land and into streams and rivers, or "Nonpoint
SOurces." The major Point Sources for nutrients are municipal sewage treatment plants.
Tecnnology Improvements are OCCUrring 8t 8 rllpld nllit'l in nutriant. ConUol5 on lrBatmant
plants, and costs are dropping. As 8 result of thSse advances, nutrient controls are
becoming cost-effective at increasing numbers of plants. Also, the results of nitrogen
removal are felt immediately in the receiving streams, since there is direct discharge
through a pipe. '

The role of OooQpjnt sources in the clean-uo is more challenging. Because most
menegoment preeticoll to control nutrient loadinO-" frnm nl'npl'int gl'lurceg deaf with run-off
to Streams during storm events, or with loadings to the water table, they are difficult to
measure in terms of effectiveness. This problem is exacerbated with respect to
groundwater due to the amount and variability of time it takes for the water wit~ reduced
nutrianUi tu miwralts tu surraca 5Ln,am5and movo on to tho Bay. Finally, Q'numbor of tho
strategies call for levels of participation in voluntary programs that challenge the delivery
capacities of public sector support programs. For all these reasons, the effectiveness of
nonpOint source n'utrient reduction efforts In the strategies is more difficult to define and
to calculate than is the case with point source elements of the strategies.

Changes in agricultyra! practices are rapid and wIU need to be tracked as strategies
'are imnlemented_ For 8X8mpla, in P8nnsytvania. concentrated feed lots are a significant
area of,growth. As new technologies are tested and adopted by the agricultural"
community, it will be necessary to make adjustments to projected loadings and to the
management measures called for in the strategies. Cropping, silage and plant!ng
pra<rl!coo:5 oro 0[:'0 aubjo(;;t to ropid cohongoa Qa tho indu:stry oontinues to soek out_the moet
cost-effective farming operations.

Finally. popylation growth is 8 major influence on the level of effort required in the '
strategies. Bay Program projectiOns of land use cnangas Que to aevelopmem and growth
in loads to sewage treatment plants by the year 2000 will result in lidditionalloadings of
31.2 million pounds of nitrogen to the 74.2 million pounds a'ready needed to be eliminated
to meAt th8 year 2000 nutrient'c8D for the Bav. In other words, for every two pounds of
nitrogen removed. one pound returns 8S a result 9f population growth and must also be
remoVed. The strategies are designed to accommodate this impact, but its extent
underlines the need to emphasize nutrient removal from treatment plants and adequate
managomcnt of tho offocto of davolopmont on tho ctreamll and ,ivor~ of th~ SAy.





SECTION II·

COMMON ELEMENTS

ThGdevelopment of Bay Program Tributary Strateglee fofteN a· oooperativo.
integrated, and consiStent scientific approach to nitrogen and phosphorUs reduction while
providing each of the· Bay region states and the District of Columbia the fiexibillty to deal
with' thespeelal circumstances of each tributary.

All of the signatory jurisdictions within the Chesapeake Bay region are sharing the
responsibility for nutrient reduction..Working ,together, the CBP jurisdictions first divided
the region Into major watersheds. Ten such watersheds were identified and 8n explicit
nutrient reduction goal was set for Bach.

While each jurisdiction developed its own tributary Strategies,each·atrategy
.ddrl9U99: .pgeific common olamAnt~iL ThA PllrtomA~ Rivar bAAin. due to its multi-stAtB
character was treated as a special case, with coordinating roles assigned to the Interstate
Commission on th(l Potomac River Basin (IePRB) for the basin overall, and the Washington
Council of Governments (WASHCOG), for the Washington Metropolitan Area.

The ,common elements of eaph tributary ~rategy include:

• Background: An introductiOn and overview characterizing the tributary and its
nutrient problem.

• Commitment: All strategies are consistent with the overall aim of the 1992
Amendments to the ChesaDeake Bav Agreement. including acceptance of the
agreed-upon nutrient loading caps. and the interim nature of the goals for the lower
Virginia tributaries. . .

., COn:Ji:»tonoy: Dooiaiona and analycic wore modo using sound ccianco end tho· boct
information on effectiveness of proposed measures available from the Chesapeake
Bay Program. Where necessary, ad hoc groups were convened to assure maximum

. commonality of assumptions.

.• PUblic participation: A broad cross-section of the public was involved in the
development, review, and implementation of the strategies.

• Implementation focus: The final strategiet will have implementation plans, and will
consider the issues of cost-effectiveness, alternative sources of financing, equity,
and feasibility. '

• Evaluating alternatives: Documents have been prepared to assist the states in
applying consistent criteria for evaluating ~Iternatives. A report has been prepared
by the lePRB on the cost and efficacy of nutrient removal technologies, in the
Cnesapeake aay watershed tor botll puint end nunpuint 6uuruD~.AMudy, fundod
by EPA's Office of Water. is being prepared to evaluate alternative measures to
permit limits to achieve necessary reductions from treatment plants in the .

-4-
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.Washington Metropolitan Area•. This Information allows cost comparisons of ,

, nutrient reduction scenarios to identify those which are most productive and least

. costly.

Ground rules: Although important to the Bay, reductions gained in non-signatory

states or through air-pollution controls do not count toward attainment of the

nutrient loadings caps. ·'Forexample, New York's nutrient (,igotrlbutiona ropreDGnt

16 percent of the nitrogen and 10 percent of the phosphorus reaching the Bay by

way, of the ,Susquehanna. However, any nutrient reductions gained in New York

oannot cubctitute for PAnru:y1vanla's reduction efforts but are being considered In

progress assessments. These issues are addressed later in this report.

-..

..

. '

• Ongoing water quality eHom: Each of the Jurisdictions emphasizes the use of

existing puinl and nonpoint oourco pollution enntrol.sfforts to achieve tributary

goals. Areas of emphasis being considered include biological nutrient removal or

equivalent techriology, reservoir management, upgrading wastewater treatment

plants, stormwater retrofitting, implementation of Best Management Praetic~s

including nutrient management plarnJ, tI:itabliahmont of riparian buff..... find

1tr8ambaflk protection.

• Growth: Each of the iurisdictions needs to offset nutrient loads associated with

growth and development between 1985 and 2000. AS noted abuvlI, thBao oddod

loadingssre very significant in some areas of the watershed.

.,.



SECTION III

VAfUeD APPHOACI;I~5

There is no Single cause of the BaY~S environmental ,problems and no simple
solution for them•. 'The Geoaraphic. hYdrologic., political. and philosophical variations
among the jurisdictions result In different approaches to achieve the 'nutrient reduction
.goals in an equitable and cost-effective m8Mer. Acting consistent with the'common
elements discussion in Section II, each jurisdiCtion' crafted 8 different mix of actions to
.chleve the nutrient capon e.ch tributary. Tho drategl•• that regultod rgfleet tradition. of
local government and private landowner cooperation, or traditions of state reletions with
the buSiness sector. Alternatives. developed by staff and at public'meetings."einforced
the importance of local government, voluntary actions, and private landowner stewardship,
which differ from Btate to·alate. WhUe mO~l of lilt! land in lha watar;:thad i~ in privata
hands, the District of Columbia strategy emphasizes working with those Federal agencies
which are extensive landowners along the Potomac and thtiAnacostia.

Maryland and Pennsylvania used different starting points in developing their '
tributary nutrient reduction strategies. Maryland developed strategies designed to achieve
the nutrient reductions goal assuming resources can be found tQ expand existing
AhAtAmAnt And r.ontrnl rvngrAm!it nr to dAvaiop nAW programs. Emphasis then shifted to
finding the re_venue sources to assure funding; through appointment of a Blue Ribbon
Penel.· The Maryland approach has resufted in strategies which will achieve the· goals,
given adequate. funding, program expansions. and success in achieving a high degree of
public o(O(;;optGncoo.

Pennsyfvania~ on the other hand, 'produced a strategy that it calls "resource
constrained." This approach does include several new or expanded efforts and funding.
but It includes only programs that the state felt It had a reasonaDle expectauon OT O8lng
able to fund between now and the year '2000. The Pennsylvania strategies do not achieve
completely the nutrient reduetiongoals of the Pennsylvania .portions of the Susquehanna
and Potomac Rivers. But suoaestions are then made to close the DaD wlthnew efforts.

,
The Virginia approach for the Potomac Basin projects the limits of a comprehensive

list of -existing palnt and nonpoint· programs. Several ranging scenarios have be.n
developed which all aehieva the -40% nutriont roduotion targot end will be lntenclvofy
reviewed bV the public beginning in October. Resolution of the specific programs which
will close the gap will be finalized by next spring.

I:::ach ot the JuriSdiCtiOnS Inv~ved the puDUC In tne aevelopment 01 tributary
strategies. But the timing of the public meetings-varied in each jurisdiction depending on
the process of strategy development. Emphasis was placed on a consensus building
Drocess with maior "stakeholders" to reach the final recommendations. For example.
significant efforts were made to cooperste with the agricultural community and reach
consensus on the types of alternatives which would' be agreeeble and help meet the
nutrient goal. Some of the recommendations included steps to encourage public.
involvOmont boyond tho s:trBtogy.dovolopmont phtllM ~nr AYllmpJA. Milrylllnd'~ tttrataav
includes the creation of public-private "Tributary Implementation Teams" to help ensure
that the strategies are i,mplemented in a fair an~ flexible manner.

..6-



, Pollution loads Orlginate from point ana nonpol(1t' ~OUrl;;a:i and each atretegy QYc

actions to these existing conditions. Point source loadings ere readily identifiable

discharges mainly from municiPal sewage treltment~ants or industrial facilities through a

pipo to eurfac8 wetors. Nnnptlint sources have diffuse origins delivering their pollutant

load over I IBrg~ area; examples include agricultUral and orban ItOrmwater runoff. Tht:r

PennsYlvania strategies rely almost sately on nonpoint source controls on agricultural

lands: the Commonwealth is still reviewing point source actions to help It. meet the

reduCtIon uoab. On tho othor hand the District tlf Ctllumbia strategy is··ti8d to actions

taken at the major regional sewage treatment plant. Maryland and Virginia can use a

co~binationofpoint and nonpoint source controlsIto'reach the goals. -

Pennsylvania'S strategy 1nc1.udIUi couporotive-oO'tion with New VIVie StJltA 8S a way

to improve the long-term health of the Bay. Included is a proposal far 8 conference, which

is scheduled to be held in late October, to explore further ways in which the two states

Clln r.tltlpgrate.

Development of the financial plans to implement the tributary strategies is at an

early stage. Thejutisdietions will rely on a combination of funding sources to pay for

nutriont roduotion. Exieting CMupABIce Bay Proarams such as State Implementation

Grants and funds available through the states and the Department of AgriCUlture Will be

used to help implement: nonpoint source recommendations such as nutrient management

plans, controls on bamyard runoff, streambank fencing and riparian area protection. .
Merylano has appoim"d a -Oluonibbon Pal'\el- cornpoud tif I'8P1'8S8ntatives of the full .

range C?f interests to identify new and alternative financing options. Pemsyfvariia has

recently obtained critical legislative action to support strategy implementation. The District

of, Columbia is using.Federal funds to help cover the cost of nitrogen removal at the Blue

Plains Treatment Plant. Virginia inteMaS to carefully IIlIJWlmlno 0 miKturo. of. pI.lblio and

private· funding in order to create the financial package needed by the approved program.

Speciel C••Q! .. Potnmac River Basin

The Potomac ·Rive,.basin Includes all of the jurisdictions working within the

Chesapeake Bay Agreement. The Interstate Commission for the POtomac River Basin, 8

leglslBtivaly a~tabliahod government body. NUt AuiAted the states to prepare their pOrtions

of the Potomac nutrient reduction strategy and will coordinate a strategy,for the Potomac

basin asa whole. In addition to allowing states to.look at the entire watershed, the ICPRB

effort will allow jurisdictions to cooperate to more efficiently meet the overall Potomac
basin goal: .,'

The jurisdictions with treatment plants in the Washington Metropolitan Area-the

big.tri~t tlf Columbia. Maryland, and Virginia-have joined with their local governments

under the auspices of the Washington Council Of~ovemmenu to alqllOf"o tho moat ooat-­

effective means to reduce nittagen loading on 8 regional basis. The potential savings.from

such an effort-by focusing n~rogen reduction efforts on those plants where removal is

mo~ coot offootivo-ero in thA nrdRr of millions of dollars per year. 'The Environmental

Protection Agency Is supporting this effort and has been working with the' omer PBrtllll:ii Lo

reach agreement by mid-1995, ori a.specific allocation plan, thereby allowing the region to

enact the 40% reduction goal wlthol:ft the use of mandatory limits in individual permits and

to aChieve funht\!l 5aving:5.

-7-



..
REMAINING ISSUES

, ,

Ao notod obovo, tho work dono to doto on tho tributary atrotogioa indicale::i that we
have the tecmical capacity to meet the nutrient reduction g'osls for the Bay, but that many
challenges lie ahead. These include the continuing search for more cost.ffeetive
technologies, the need to establish adequate financial sources to carry out the plan, and
the on-gOlngpuDIiC commitment to the clean-up of the Bay. ' '

We are making progress. Bay Program tracking of nutrient reductions shows a
reduction of phosphorus by 1992 of 4.1 million Dounds. Sin achievement of 48% of thR
phosphorus nutrient reduction goal. A major factor in the phosphorus reductions was the
phosphate detergent ban, an excellent exampte of poIIutiOil prevention in the Bay basin.
Reductions in nitrogen are coming more slowly. By 1992, ·6.6million·pounds of nitrogen
loade waro raducod. achioving QCJ4 of the nitrogon nutrient reduotion 8001.

And there are other encouraging developments. Recent advances in biological
nutrient removal, supported by Bay Program funding, demonstrate that cost-effective
tochnulggia::i fur Yt:Iar~oundnutrlern remowfcanachlew slgnlflcant reauettons tn nitrogen
effluent at municipal sewage treatment plants ($TPs). For example, at the Annapolis STP,

. the cost of necessary nitrogen removal was reduced,from $24 millionto $9.7 million by
applying these evolving technologies. Most tributary Strategies contain bioloalcal nutrient
removal as Ii key element. .

The challenge ahead is to achieve similar technical breakthroughs for controlling
nutrients. ,particularly nitrngAn. ~mm ntlnptlint c!"urcgg_ Unlilte point ctlurcac.whara
nutrient reduetions ,are relatively Immediate and eeslly quantifiable, there are major
challeng~s in the nOnpoint source arena. For example. appearance in the Bay of the
benefits of increased efforts to implement agricultural nutrient abatement and contr91
mOO:J\lroa moiy be doloyOd duo to thi., lengLh of timtl il take:. for lhtf It:llduct:lld niuuytlll
loadings to travel through groundwater. A similar. condition exists for sediment loads
already In streams. and rivers, from past land use activities which were not sensitive to
pollution effects of erosion.

Improved understanding of subsurface load sources is needed. Nitrogen subsurface
loads from on-site waste -disposal systems (septic sYStems) are also expected to Increase.
The loads from orl*site waRte dispttul AygtAms. and factors wnil"!h l"!ttntrttl thA timing ttl
subsurface 'nitrogen "transport. need to be better u!,derstood. Improved understanding ,of
reservoirs 8S potential nUtrient sinks is needed.

Coneictonoy in quantifying removal officiencioa for tho differont nonpoint~oureo
actions challenges the development of realistic load reduction expectations and alternative
'options to meet the nutrient reduction goal. Perhaps more importantly. reliance on
voluntary participation by the agricultural community and the general public in the
ImplementatiOn OT nonpOint source abateme':1t ana comrol trlBasOres may cause
uncertainty in these estimates.

-8-



, The tributary strategies allow for certain types· of trading among nutrient

reductions. The Bay Program has learned that trading among point and nonpoint sources.

115 wan a:i among rivor~ within acute juriwli~iMallows states to achieve the greatest

reductions at the lowest cost. Nutrient reduction trading Is freely allowed among

tributaries within a state in recognition of the fact that nutrient reductions miY'be easier to

achieve In some tributaries than in others. It also permits them to target reductions in

such a way as to De Of mlXlmum wnafit to habltoto in tho. wat8rw.yt~ For 8X8mDle. ona

tributary where the 40% reduction can not be achieved. 8 state may opt to'make up for·

the shortfall by upgrading a wastewatar treatment plant on another tributary to exCeed the

40~reduetion. . .

A special case is the Susquehanna Basin where a trade between stites may be

allowed If the 40% reduction goal·caMot be achieved in Pennsylvania. In the case of the

Susquehanna tho dr8~ PAnm:ylvania DIan cUrrently, falls short of the goal. but further work

is beingidone by the C~monwealth on point sources and other actions to Close the gap.

Because "it was known from the outset that it would be particulady difficult to reach the

reduced levels in the SuSquehanna, the 1992 Agreement provided for possible re­

allocations to ulhttr tributarie:l.

,Our improved understanding of atmospheric nitrogen pollutants is also encouraging.

We have learned that about a quaner of the nitrogen load entering the Bay comes from
atmospheric sources. AboUt 113 ,Of this Is dtlpu~lIIId on Bay wotote; tho romolnder MttIu

on the land ·and is washed Into the Bay. Air sources of nitrogen originate from the

tailpipes of cars and from the smqkestlicks of·power plants and Industries. These sources

m.v IlIVAn b9 located outside the watershed boundaries. Accordingly, we have learned to

add a new word to our lexicon of Bay restoration - the airsnea. Tnougti rl:llductlQll8 In,

nitrogen from the air are not calculated in the tributery strategies the Clean Air Act is

expected to reduce nitrogen entering the Bay by air depOSition. UnfortUnately, li~e·point

aourooa, population !noro.aOIl will bAgin to erode aains made inredLiclng this'source after

2005. Further improvement in understanding atmospheric 'deposition to the w8tetsnea

and how to 'control It is needed. .

Finally. tne eS'dmattid imprgYomenUi from tho tributary etr8teOiAA. do not account for

any reductions In nutrient lQ8dings from the non-signatory Bay;Basin states of Delaware,

New York.. and West Virginia. While in each case the rivers of the state draining into ,the

CheuDlake comprise a small fraction of all watersheds, together they.comprise a

significant portion of the upper reaches Of the waterst:Htd. It ~ known that atopo oro boing

taken, especially In Delaware and New, York. to deal with nutrient pollution in generaC and

in the Chesapeake tributaries in particular. Additional efforts are needed to' understand and

oapture tho ben4ditA nf thaM activities. and to establish·working relationships with these

other Bay wltershed states. ..

-9'
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SECTION V

THe NI:XT SH:P:S: IMPLI:MI:NTING THe ~LAN:S ANO ACHII:VlNG THI: NUTfUI:NT CAPS

The tributary strategies are in various stages of development and public review.
This report summarizes the content of the current draft strategies In all jurisdictions.
Progress on development of the strategies will be reviewed In Oetobe~. 1~94 by the
Executive Council. In the fall of 1995, the completed strategies will be:ptesented to the
Executive Council for approval.

An administrative challenge will be to develop consistent and reliable methods to
assesS progress in Implementing tributary strategies and determining progress towards the
40% nutrient reduction goal. The Bay Program partners will complete annual tracking of
tho nutriont 'god roductlQn~ thrQugh cQrnputor mwol Prggroaa SCDll4nQ6. CQQrdinoted and
targeted monitoring efforts will verify model predictions and provide a real world measure
of water Quality and living resource response to our effo~

A major review of the goals and progress of the tributary strategies will occur in
1997• For the fowerBay tributaries of the Rappahamock, York, James, and the Westem
and Eastern shores of Virginia, the conneetioflS among nutrient loads. water Quality, and
living resources will be examined in the compUter models now under develooment. .
Under:water grasses 'and bottom organisms will be simulated, providing tributary specific
goals for nutrients based on habitat improvements.' '

Through tho '00..... -1)6 poriod tho Boy Program will improve monitoring and modoling
.of atmospheric loads. These activities will move toward estimates of the. controllable
atmospheric load delivered to the tidal Bay. Inherent in an improved understanding of
atmospheric loads are estimates of the controllable and uncontrollable atmospheric
sources~ the bounaarl8s olma Chesapeake alranea,ana tne tranSformations ancllosses Of
deposited atmospheric loads•. Estimates of the atmospheric sources of nitrogen are
impOrtant because although these loads will Initially be reduced through implementation of
the Clean Air Act. atmosoheric loads beyond the Y8ar2005'will Increase unless further .
controls are Initiated. . . '

Finally, .s progress is made in the l;58y Agreement-states of Maryland,
Pennsylvania, Virginia. andtha Distriot of Columbia. mora' attention will turn to tho
loadings to river segments of the Chesapeake watershed that lie in Delaware, New York;
and West Virginia. These upstream loadings may be subject to controls which are more
cost"'8ffeetive in terms of Bay impact than further actions which might be taken by the
signatories. In any case, funherdlalogue with these non·slgnatory SUItBS should btl paT t uf
the 199.7 review. ~

Many challenges lie ahead. The Chesapeake Bay Program is ebout to enter a new
phase, which will focus first on tracking nutrient reductions as we move toward the ·year
2000 goal. and then on maintenance ofthe nutrient caps. New tools and analyses, now
under development, will be needed to track nutrient loads 8S the Chesapeake Basin moves
tnwArd Ru~tAlnabJe nevelnl"'ment Alit II~ Willi intrndutl:e the.se new elemenm_ we .shDuld
also remember the mainstays of the Chesapeake Bay Program, which are the sense of
community and place we hold in common as citizens of the Chesapeake Vlatershed, and
the willingness to ~ake the' decisions necessary to protect a national resource.

-10-
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The following tables and charts delineate the specific nutrient reductions for each

tributary and every Jurisdiction. The Summary Sheet for the ~asln indicates' overall

achievement Of me nutrlem' redl,K;Liun Huola; howovor, the following mud bel leApt In mind:

'The Pennsylvania draft strategy was designed to identity the shortfall after

all contemplated nonpoint source control actionswer8 taken: the
Commonwealth is currently examining polnlaw.-c'D Cgntrof optiona and other

wgap-closerswas part of its final ,Strategy. The Chesapeake Bay Basin

Summary assumes that these wgap-Closers" ultimately take care of one-thlrd

of thA d1tUtf811: the remainder Is handled by reductions in other tributaries in

the Basin. .

The Virginia numbers are estimates and are likely to undergo revision as part

gf tho Commonwoalth'a public rcMAw prOCB!!S this winter. Virginia agrees

to the reduction goais for the lower tributaries being 40%, on an interim

basis. pending the completion of additional modeling and monitoring through

1997. Virginia's draft strategy for the Potomac sets out a series of

alternatives 1:0 meet ;the 40')& Quol.

TributarY strategies are based upon 8 jurisdiction's totelload allocation. In

cases where tribUtary load estimates for the Year 2000 are above the cap, a

jurisdiction may have determined that It was more cost efftictivil tu roduGO

the differential in another tribUtary.

Load reduetiono chown onthB "Tributarv Strategy (1993-2oo0)W line do not

include progress from· 1985 through 1992. It is assumed the w1992

Progress-to:.Oate (Moden W line accounts for this.·

-ntlllllaining RodUGtionW lino inoludQc .n aetimtlto of thfll increase due to

growth frClm 1993 through 2600. This growth increase is basedupon the·
Year 2000·model projection.

Your attention is drawn to fOOtnOtes anaelled to CI number of tho Table••

..-



NUTRIENT LOADINGS· 1985, 1992, and 2000
(millions of poundslyear)

BASIN NITROGEN PH.05PHORU5

1985 1992 2000 1985 1992 2000
Base Progress> Nutrient Base Progress Nutrient

Caps Caps

Susquehanna 116.8 14-7-=G 98.5 5.95 4.76 3.73

potomac J?-:,.O ,,1.1.ut ~ U1 ~.<~ 1_.~

~.~()}::. -
Patuxent 4.9 3.5 .. 0.53 0.29 0.33

Woctorn Shorar UO ~ni1 (\~ ~ t·O~ \.e6.J..2.1 ·,.oW
-

Eastern Shore, MO ita· ~\.~ ~ I~~ },Y\:oa \,\~

Westem Shore, VA 4.2 4.2 3.0 t 0.50 0.31 0.31 t

EaStem Shore, VA 1.8 1.7 . 1.4t 0.09 0.12
.

0.06 t

Rappahannock 8.3 8.1 6.7 t 0.86 0.73 0.64t

York 6.4 6.1 4.5' . 0.93 0.62 0.691

James 43.7 39.7 29.6 t 6.18 4.26 4.04t

TOTAL -30Z.~ "'"288.9 ~ '2~ -~ 11ioSa

:

t Interim goals
I





Chesapeake Bay Basin
" ,
SlUDmary Sheet
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District 9fColumbia Summary Sheet
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Maryland Summary Sheet
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-Pennsylvania Summary Sheet
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Virginia Summary Sheet.

Landuse Statfstirs
. ~".-)

I:IiImaD .Phew"'" ... ..
1985Bue YarlMcl 9C.8 llJ6 CropUPd 'I,20S 9
1992 Pmgrea..eo-n. (Model) 9Ill 136 Hlylmcl 941 7
Yar 2000.~·dozl1.ald (<:.p) 66A 7.33 PIIIIn l.S77 12

J'Gn.I un "Raaiable: ReducdcD ,1.3 us Urt. UI6I ..
-TrfbatarJ Sera...,. (1"3-2000) 31.3 10
Ownce (-)IShar1fall (+) 0.0 .oJ6 StateTOCI1 D,6Q 100..

Virpala • NlIrocea .

..
TdlIlIll.......

Ita... ,.......

"P'

,,"
I-

" F.,-"c.
"'I-

, , , .. . . .0.00

ll.llll

Itn.......-1t15.. ,...
........

,,..
,

..
I_r. c.,

,10

.

IGllJl

...

1"......
I:

.................... lft.ltt2 -.llj

'Virginitl$ TributiJr1 Strategyfor bDslnibelow thePotomQC Is to condnue with CUT1"tnt IUlIrient
Ndu«imtpl'08'anu WllillldJJtional watu ,ua/itjwu",llori"8 DlId :mothU"8Dll~Itt,. 1M
utDblishIMnt 0/final tribUILU'Y 1IUttlent reduction targets, The Tributmy~gy will bejinDllud
t1/Ier this work Is completed. Ongoing programs/or the interlm.and,/uture possibilities being
considend. incliIM:

Tributary Strategy CompOnents

PoimSopmc
tJn-I- PO'I'W'....BNR

-17·



CDPTrlbutary Plan - SUQquehonnq'Rlver
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CliP Tributary PI8n •MarylandWestemShore
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CBP Tributary Plan • York River
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CDP Tributar1 rlaia - Virginia .~.I"D:Sho~
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