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FREFACE

In 1983, tha States of Maryland, Pennsylvania, Virginia, the District of Columbia,
the Chesapeake Bay Commission, and the US Environmental Protection Agency joinad in o
partnorslip to restore the Chesapeake Bay. These jurisdictions realized that the Bay’s
deterioration and degradation could not be arrestod by any one of them acting singly.
They ackriowlsedged that the Bay was endangered because of changes in the entire
Chesapeake Bay Watershed., a 64.000 square mila araa avtending from Cooporatown, NY,
south to Virginia Beach, VA. In 1987, they agreed to resolve the most pervasive pollution
problem by working to effect a 40% reduction in the controllable load of nutrients entering
the Bay by the year 2000.

Significant progress has been made toward the nutrient reduction goal, but much
remains to be done. Each of the jurisdictions is currently developing tributary strategies
that delineate the ways in which nutrient pollution loads will be reduced in the many sub-
watorashods that feed into the Bay. This coordinated approach brings the Bay clean-up
closer to home for the many citizens and local governments whose active participation is
essential for the successful restoration, rescue, and rehabilitation of the Chesapeake Bay,






SECT ION v
ORIGINS AND OBJECT IVES OF THE TR!BUTARY STRATEGIES

I dw Iatu 1970s and early 1980s the ﬂBwIY craated Chesapeake Bay Frogram
instituted an intensive research projact to determine the causes of the degradation in
Chesapeake Bay water quality as well as the fish, shelifish, and other living resources and
their habitat. Eutrophication’, brought on by excessive nutrients entering the Bay, 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
furthar amphagizad whan tha Evamitive Council? gignaed tha 1987 Ray Agreoment. Thic
document called for. reducing the controllable amount of nutrients raach:ng the Bay by
40% by the turn of the century. o : _

In 1992, this Boy Agreement nutrient reduction goal was confirmed by the use 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
Maryland, Pennsylvania, and Virginia and the District of Columbia agreed to develop
tributary spacific 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
load that is "controllable™, defined as the difference between the 1985 Base load and the
load from a totally forasted (undisturbad) watershad. As a rasnlt. tha loading targat is
‘calculated as the sum of the load from a 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 the Chesapeake Bay. The caps also
acoount for anticipatod papulctlon growth and development beotween 1985 and 2000..

These reduced nutriant Ioadungs will be achleved through the implemantauan of the -
tributary strategies. All jurisdictions have completed draft plans and are at different stages
In te process of developing the tinal strategies. These plans document the magnitude of
the reduction that is to be achieved; the percentage of the reduction which has been

attained since 1985, and finally, options for achieving 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, egricultural runoff, and stormwater from urban

areas. Exlstlng, maodified, or in some cases, new implementation machanisms will be
appllod in point eourco programo, nonpoint souroo programe, and in acacoiatod mpontwa or

-

! The condition of the water when an excessive amount of alge is precent. This condition

is created by an overabundance of nutrients, mainly nitrogen and phosphorus. The deleterious

result is anoxia, a depletion of dissolved oxygen.

? Comprised of me Governors of Maryland, Pennsylvania, and virginia; the Mayor of te
District of Columbia; the Administrator of the Environmental Protection Agency, and the

Chairman of the Chempuke Bay Comnusslon
-



disincentive progrdms. Citizen involvement in the ;la.velopment, 'lfeview, refinéme'nt, and
implementation of the tributarv strategies has been a’key ingredient.

For the lower Bay tributaries of the Rappahannack, York, James, and the Western
and Eastern shores of Virginia interim strategies will be developed by 1995. Studies show '

thasa tributaries have less impact on the Bay’s nutrient problems, and therefore the key
waters at fisk are in their own tiverine areas. Final nutriont reduction goale will not ba
established until data gathering and computer modeling of thase tributaries provide
guidance on the appropriate nutrient reductions and caps required to improve and protect
living resources and hahitat in each tributary. The final nutrient reduction strategies will be
developed in 1997 when monitoring and modeling analysis are completed. Mpanwhils,
nutrient control actions 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 citizen involvement,
and how the strategies will be specifically implemented are contained in the individual
tributary strategies devaloped by gach Bay Program jurisdiotion. -

b.lthough each strategy is a unique tributary plan, there are & number of findings
that can ba drawn from their synthesis, as listad below: ' " _

o fa chiovable. Earlier studies established
nd phosphorous would provide the necessary

LivE . 1l 5= Jdls g
that the reduced levels of nitrogen a

improvemonts to rogtora and protect tha water auality and living resources of the Bay.

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

practices and tachnalogies can be. used to mest the overall goal. At the same time, they.

 point out some areas where the job will be more costly and difficult than other areas. This
- maeans thare must be flexibility to employ the moet cost-effactiva solutions.

" = The technology chalienge, to keep pressing the offort to find now, botter and
cheaper ways to get results. o :

—  The fiseal challenge. to obtain the funds necessary to support the actions |
called for in the strategies. ' : :

-~ The chél_lenge to citizens to engége in the effort to implement the strategies '
oid assure their aucoose. ' '

- The challenge to local goverhrhents. 1o accommodate the underlying land

: use, development and wastewater issues central to effective implementation
of the strategies; and L L : ; _ :

- The overall political challenge to retain and build public support for restoring

the Bay, as the reality of what it will take becomas evident to every
community in the watershed througn these suategios..
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Whathar wa can maet these challenges will datermme if we restore the Bav. we do have
the techmcal maans. .

reduced nutriont lovols will reguire oddod attontion to point gources. Nulmnt sources in -
the tributaries can be broadly divided into those discharging through pipes, or "Point
Sources”, and those running off the land and into streams and rivers, or "Nonpoint
Sources.” The major Point Sourcas for nutrients are municipal sewage treatment plants.
TOGI'II'IOIDQY Improvements are occurring at a rapid rate in nutrient. Gonirols on treatment
plants, and costs are dropping. As a result of these 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.

p role g 88 ~ g che Because most
management practlcoe to control nutrient loadmgg from nnnpmnt saurcas daal with run-off
to streams during storm events, or with loadings to the water table, they are difficult to
measure in terms of effectivenass. This problem is exacerbated with respect to
groundwater due to the amount and variability of time it takes for the water with reduced
nutrients tu migrate Lu surfave streams arnd move on to the Bay. Finally, a numbor of tho
strategies call for levels of participation in voluntary programs that challenge the dalivery
capacities of public sector support programs. For all these reasons, the effectiveness of

nonpoint source nutrient reduction efforts in the strategies is more difficult to define and
to calculate than is the case with point source elements of tha strategles.

m_imnlgmﬂnmd For axampla in Pennsvlvanla concantrated feed Iots are a sngmf’cant
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 planting
practices are also subject to rapid changes aa tho industry continuoe to sook out the most

cost-affectlve farming operations.

ﬂmmm Bay Program pro;ect:ons ot Iand use cnanges nue to uavelopmant and growth
in loads to sewage treatment plants by the year 2000 will result in additional loadings of
31.2 million pounds of nitrogen to the 74.2 million pounds already neaded to be eliminatad
to meat the year 2000 nutrient-cap for the Bay. In other words, for every two pounds of
nitrogen removed, one pound returns as a result of 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
_managomont of tho offoots of dovolopment on the ctreame and rivare of thn Ray.






SECTION I
COMMON ELEMENTS

' The developmant of Bay Program Tﬂbutarv Strategioe fostore a cooperatiw
integrated, and consistent scientific approach to nitrogen and phosphorus reduction while
providing each of the Bay region states and the District of Columbla the ﬂexibility to deal
with the special clrcumstances of each tﬂbutary .

All of the signatory jurlsdlctlons within the Chesapeake Bay reglon arae sharing the
rasponsubility for nutrient reduction. Working together, the CBP jurisdictions first divided
the regton into major watersheds. Ten such watersheds were identified and an expllclt
nutnent reduction goal was set for each.

Whule each mrlsdlctuon developed its own tributary strategies, each strategy
sddroseac spacific comman alamants. Tha Patomac River basin. due to its multi-state
character was treated as a spacial case, with coordinating roles assigned to the Interstate
Commission on the Potomac River Basin (ICPRB) for the basin overall, and the Washington
Council of Governments (WASHCOG), for the Washington Metropolitan Area.

The common elements of aaph tributary strategy include:

e  Background: An introduction and ovemew charactenzmg the tnbutary and its
nutrient problem,

. Commitment: All strategies are consistent with the overall aim of the 1992
Amendments to the Chesapeske Bav Aagreement, including acceptance of the
agreed-upon nutrient Ioadmg caps and the interim nature of the goals for the lower

Virginia tributaries. '

. Conalatonoy. Dooisions and analyeie wore made using sound scionce and the best
information on effectiveness of proposed measures available from the Chesapeake
Bay Program. Where necessary, ad hoc groups were convenad 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 stratagies.

L Implementation focus: The final strategies will have implemantation plans, and will
consider the issues of cost-effectlvaness. alternative sources of fmanclng, qu:ty,
and feasibility.

® Evaluating alternatwes. Documents have been prepared to assist the states in

applying consistent criteria for evaluating aiternatives. A report has been prepared
by the ICPRB on the cost and efficacy of nutrient removal technologies in the
Chesapeake Bay watershed for both puint and nonpuint sources. A study, fundod
by EPA’s Office of Water, is being prepared to evaluate alternative measures to
permit Ilmlts to achieve necessary reductions from treatment plants in the
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.Washingtdn 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-gignatory
statas or through air-pollution controls do not count toward attainment of the
nutrient loadings caps. -For example, New YOrk's nutrient vontributiona repreeent
16 percent of the nitrogen and 10 percent of the phosphorus reaching the Bay by
way. of the Susquehanna. Howaever, any nutrient reductions gained in New York

ocannot substitute for Pannsyivania’s reduction efforts but are being considered in
progress assessments. These issues are addressed later in this report.

Ongoing water quality efforts: £ach of the ]urisdictions-emphasizes the use of
exisung pulnt and nonpoint aource poliution eantral afforts to achieve tributary
goals. Areas of emphasis being considered include biological nutrient removal or
equivalent technology, reservoir management, upgrading wastewater treatment
plants, stormwater retrofitting, implementation of Bast Management Practices
including nutrient management plans, ustoblishment of riparian buffere, and
streambank protection. o S :

Growth: Each of the jurisdictions needs to offsat nutrient loads associated with
growth and development between 1985 and 2000. As noted above, theso added -

loadings are very significant in some areas of the watershed.



SECTION Il
VARIED APPRUACHES

: There is no single cause of the Bay's environmental problems and no simple
solution for them.  The ageoaraphic. hvdrologic. political, and philosophical variations
among the jurisdictions result in different approaches to achieve the nutrient raduction
‘goals in an equitable and cost-affective manner. Acting consistent with the common

elements discussion in Section {l, each jurisdiction' crafted a different mix of actions to
achiove the nutrient cap on each tributary. Tho etrategies that resulted reflact traditions of -

local government and private landowner cooperation, or traditions of state relations with
the business sector. Alternatives, daveloped by staff and at public meetings, reinforced
the importance of local government, voluntary actions, and private landowner stewardship,
which differ from state to-state. YWhile most uf the land in te watershed is in private
hands, the District of Columbia strategy emphasizes working with those Federal agencles
which are extensive landowners along the Potomac and thé Anacostia.

Maryland and Pennsylvania used different starting points in developing their '
tributary nutrient reduction strategies. Maryland developed strategies designed to achneve

the nutrient reductions goal assuming resourcas can be found to expand existing
ahatamant and rontral programs or to davalop new programs. Emphasis then shifted to

finding the revenue sources to assure funding, through appointment of a Blue Ribbon
Panel.. The Maryland approach has resulted in strategies which will achieve the goals,
given adequate. funding, program expansions, and success in ach:evmg 8 hlgh dagraa of
public acceptance.

_ Pennsylvania, 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 & reasonabie expectaton of being

able to fund between now and the year 2000. The Pennsylvania strategies do not achieve
completely the nutrient reduction goals of the Pennsylvania portions of the Susquehanna
end Potomac Rivers. But suogestions are then made to close the gap with new efforts,

- The Virginia élpproach for the Potomac Basin pro;ects the limits of a comprehensive
list of existing point and nonpoint programs. Several ranging scenarios have been
developed which all achieve the 40% nutriont roduotion target and will be intensively -
reviewed by the public beginning in October. Resolution of the specific programs which
will close the gap will be finalized by next spring. _

Each of the Jurisaictions invoived the public in the deveiopment of 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
process with maior "stakeholders" to reach the final recommendations. For example,
significant efforts were made to cooperate with the agricultural community and reach
consensus on the types. of alternatives which would be agreeable and help mest the
nutrient goal. Some of the recommendations included steps to encourage public -
involvamont beyond the ctratogy dovelopmant phaca For axampla, Maryland’s strategy
~includes the creation of public-private "Tributary Implementation Teams" to help ensure

that the strategias are implemented in a fair ang flexible manner.



. Pollution loads originate from point and nonpoint suurces and cach strategy wbye
actions to these existing conditions. Point source loadings are readily identifiable
discharges mainly from municipal sewage treatment plants or industrial facilities through a
pipe to surface watere. Nonpoint sources have diffuse origins delivering their pollutant
load over a large area; examples include agricultural and urban stormwater runoff. The
. Pennsylvania strategies rely almost solely on nonpoint source controls on agricultural
lands; the Commonweaith is still feviewing point source actions to help it meet the
reguction goals. On the othor hand the Dictriet of Columbia strategy is‘tied to actions -
taken at the major regional sewage treatment plent. Maryland and Virginia can use a8
combination of point and nonpoint source controls to reach the goals. - '

_ Pennsylvania’s strata'gf Includes cooﬁerative-eotion with New York State as 8 way
to improve the long-term health of the Bay.  Included is a proposal for a conferance, which
is scheduled to be held in late October, to explore further ways in which the two states

can conparata. -
' %

Development of the financial plans to implement the tributary strategies is at an
early stage. The jurisdictions wiil rely on a combination of funding sources to pay for
nutrient roduction. Exdsting Chasapaske Bay Programs 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 barnyard runoff, streambank fencing and riparian area protection.
Maryiang has appoiied a "Blue Ribbon Panol” composad of raprasentatives of the full
range of interests to identify new and alternative financing options. Pennsyivania 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 Biue
Plains Treatment Plant. Virginia intends 1o carefully examine a mixturo of public and -
private funding in order to create the financial package needed by the approved program.

Specisl Case: Potomac River Basin

The Potomac River basin includes sll of the jurisdictioris working within the
Chesapeake Bay Agreament. The interstate Commigsion for the Potomac River Basin, a
tegislatively established govornment bedy. hae assisted the states to prepare their portions
of the Potomac nutrient reduction strategy and will coordinate a strategy for the Potomac
basin as a whole. In addition to allowing states to look at the-entire watershed, the ICPRB
gffqrt willlaliow jurisdictions to cooperate to more efficiently meet the overall Potomac

asin goal.

The jurisdictions with treatment plants in the Washington Metropolitan Area—the
histriat of Columbia, Maryland, and Virginia—~have joined with their local governments
under the auspices of the Washington Council of Governmems tu explore the most coet-
~ effective means to reduce nitrogen loading on a regional basis. The potential savings from
such an effort--by focusing nitrogen reduction efforts on those plants where removal is '
most coot offactiva--are in tha arder of millions of dollars per year. The Environmental
Protaction Agency Is supporting this effort and has been working with the other pardes 1o
reach agreement by mid-1995, on a.spacific aliocation plan, thereby allowing the region to
enact the 40% reduction goal without the use of mandatory limits in individual permits and
to achieve furthwr savings. ' ) T



. .SECTION LY .
" REMAINING ISSUES

As notr:d above, the work done to déte an the inbutclary atrategies indicates that we
have the technical capacity to meet the nutrient reduction goals for the Bay, but that many
challenges lie ahead. These inciude the continuing search for more cost-effective

technologies, the need to establish adequate financial sources to carry out the plan, and
the on-going public commytment to the clean-up of the Bay. :

We are making prograss. Bay Program tracking of nutrient reductions shows a
reduction of phosphorus by 1992 of 4.1 million pounds. an achievement of 48% of tha
phosphorus nutrient reduction goal. A major factor in the phosphorus reductions was the
phosphate detergent ban, an excellent example of pollution, prevention in the Bay basin.
Reductions in nitrogen are coming more slowly. By 1992, 6.6 million-pounds of nitrogen
loadg ware raduced, achioving 9% of the nitrogen nutriont radustion goal.

And there are other encouraging developments. Recent advances in biological
nutrient removal, supported by Bay Program funding, demonstrate that cost-effective
technologius fur year-round nuatent removal cén achiave significant reguctions in nitrogen
effluent at municipal sewage treatment plants (STPs). For example, at the Annapolis STP,
~ the cost of necessary nitrogen removal was reduced from $24 million to $9.7 million by

applying these evolving technologras. Most tributary strategies contain biological nutrient
removal as a key element. -

The challenge ahead is to achieve similar technical breakthroughs for controlling
nutriants. -particularly nitrongan, from nonpaoint sources. Linlikse point sourcos, where
nutrient reductions are relatlvely immediate and easily quantifiable, there are major
challenges in the nonpoint source arena. For example, appearance in the Bay of the
benefits of increased efforts to implemant agricultural nutrient abatement and control
meoasures may be delayed due to the length of time it takes for the redused nitrugen
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
poliution effects of erosion. ; : _

Improved undersl:andmg of subsurface load sources is nseded. Nitrogen subsurface
loads from on-site waste disposal systems {septic systems) are aiso expected to increase.
‘The loads from on-site waste disposal systems. and factnre which cantral the timing' of
subsurface nitrogen transport, need to be better upderstood. lmproved understsndmg -of
reservoirs as potentlal nutrient smks is needed. :

Concictonoy in qmntufymg romoval efficiencica for the difforent nonpeoint acurce
‘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 of nonpoint source abatement and control Measures may cause

unceartainty in these estimates.



* The tributary strategies allow for certain tvpeg-of trading among nutrient
reductions. The Bay Program has tearned that tradingy among point and nonpoint sources,
as well as among rivors within a state juriediction allows states to achieve the greataest

“reductions at the lowest cost. Nutrient reduction trading is freely allowed among
tributaries within & state in recognition of the fact that nutrient reductions may be easier to
achieve in some tributaries than in others. |t also permits them to target reductions in
such a way as to be of maximum benefit to habitats in the watorways. For axampla. on &
tributary where the 40% reduction can not bae achieved, & state may opt to'make up for-

"~ the shortfall by upgrading 8 wastewater treatment plant on another tributary to exceed the
40% reduction. ' '

A special case is the Susquehanna Basin where a trade between states may be
allowed if the 40% reduction goal cannot be achieved in Pennsylvania. In the case of the
Suoquohanha the draft Pannsylvania plan currently falls short of the goal, but further work
is beingidone by the Commonwealth on point sources and other actions to close the gap.
Because it was known from the outset that it would be particularly difficult to reach the
reduced levels in the Susquehanna, the 1992 Agreement provided for possibla re-
allocatons tu uvther tributariea. . ’

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

We have learned that about a quarter of the nitrogen load entering the Bay comes from
atmospheric sources. About 1/3 of s IS depusited on Bay watore; the ramainder sattias
on the land and is washed into the Bay. Air sources of nitrogen originate from the .
tailpipes of cars and from the smokestacks of power plants and industries. These sources
may avan be located outside the watershed boundaries. Accordingly, we have learned to
add a new word to our lexicon of Bay restoration - the airsned. Though reductions in.
nitrogen from the air are not calculated in the tributary strategies the Clean Air Act is
expected to reduce nitrogen entering the Bay by air deposition. Unfortunately, like point
sources, population increagoe will hagin to arode gains made in reducing this source after -

- 2005. Further improvement in understanding atmospheric deposition to the watershed o
and how to control it is needed. - ' ' : o _

Finally, The esumated improvements from the tributary stratagias do not account for
any reductions in nutrient loadings 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
Chesapeake comprise a small fraction of all watersheds, together they.comprise a
significant portion of the upper reaches of the watershed. It is known that atops are being -

taken, especially in Delaware and New. York, to deal with nutrient pollution in general, and
in the Chesapeake tributaries in particular. Additional efforts are needed to understand and
capture tho bensfita nf thase activities. and to establish- working relationships with these
other Bay watershed states. - :



-.. SECTION V
THE NEXT STEPS: IMPLEMENTING THE PLANS AND AGHIEVING THE NUTRIENT 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 October, 1994 by the
Executive Council. In the fall of 1995, the cornpleted stratagues will be’ presented to the
Executive Council for approval .

An administrative challenge will be to davelop 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
the nutrent load reductions through computer model Progress Scenarios. Coordinated and
targeted monitoring efforts will verify model predictions and provide a real world measure
- of water quality and living resource rasponse to our efforts:

A major raview of the goals and progress of the trlhutarv strategies will occur in
1997. For the lower Bay tributaries of the Rappahannock, York, James, and the Western
and Eastern shores of Virginia, the connections among nutrient loads, water quality, and
living resources will ba examinad in the computer models now undar devalopment.
Underwater grasses and bottom organisms will be simulated, provndmg tributary specific
‘goals for nutrients based on habitat improvements.

Through tho 1004 06 period the Bay Program will improve monitering and modolmg
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 estimatas of the controllable and uncontroliable atmospheric _
sources, the boundarnes of the Chasapeake &airshed, and the wransrormations and (0sses 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, atmospheric loads bevond the year 2005 will increase unless further
controls are Initlated o

Finally, as progress is made in the Bay Agreement states of Maryland, 3 _
Ponngylvania, Virginia, and the Dietriet of Columbia, more attantion will turn to the :
loadings to river segments of the Chesapeake watershed that lie in Delaware, New York,
and Wast Virginia. These upstream loadings miay be subject to controls which are more
cost-effective in terms of Bay impact than further actions which might be taken by the
signawories. in any case, further dialogue with these non-signatory states should be part of

tha 1997 review.

: Manv'challénges lie ahead. The Chesapeake Bay Program is about to enter a new
phase, which will focus first on tracking nutrient reductions as we move toward the yesr

2000 goal, and then on maintenance of the nutrient caps. New tools and analyses, now
unxler development, will be needed to track nutrient loads as the Chesapeake Basin moves
toward sustainahla davaelopmant. But as wa introduce thesa naw alaments. we should

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 watershed, and
the willingness to make the decisions necessary to protect a national resource. '

-10-



The following tables hnd charts delinaate-'tha' specific nutrient reducﬁ'ons for each

tributary end every jurisdiction. The Summary Sheet for the Basin indicates overall _
-achievement of tho nutrient reduction goals; howevor, the following must ha kapt in mind:

“The Pennsylvania draft strategy was designed to identify the shortfallvaftar

all contemplated nonpoint source control actions were taken; the .
Commonwaealth is currently examining peint source control options and other

* =gap-closers" as part of its final strategy. The Chesapeake Bay Basin

Summary assumes that these =gap-closars™ uitimately take care of one-third
tolie the shartfall: the remainder is handled by reductions in other tributaries in
Basin. DR |

The Virgi'nia numbers ara estimates and are likely to undergo revision as part
of the Commonwealth’e public raview process this winter. Virginia agrees
to the reduction goals 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 T0 meet the 40% goel.

Tributary strategies are based upon a jurisdiction’s total load allocation. In
cases where tributary load estimates for the Year 2000 are above the cap, a
jurisdiction may have determined that it was more coStL effective 1o reduce

the differential in another tributary.

Load reductions chawn on tha "Tributary Strategy (1993-2000)" line do not
include progress from 1985 through 1982. it is assumed the "1992
Progrqss-to’-Date (Modal)" line accounts for this.

-punaining Reduction” fine includae an ostimata of tha increase due to .
growth from 1993 through 2000. This growth increase is based upon the -
Year 2000 model projection. ' :

Your attention is drawn 10 T00TNOTES artai |Bd to a number of tho Tablos.

-11-



Susquehanna

1985

Caps

2000
Nutrient

NUTRIENT LOADINGS - 1985, 1982, and 2000
' (millions of pounds/year) -

1 NITROGEN =~ " PHOSPHURUS ,

2000

Nutrient
Caps

Potomac

Patuxent

Waeostarn Qhoro, MDD

Eastern Shore, MD

York

Wastarn Shore, VA . . . .
Eastern Shore, VA 1.8 1.7 1.4 0.09 0.12 0.06'
Rappahannock 8.3 8.1 5.7' 0.86 0.73 0.64'

Jarnes

! Interim goals
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Chesé_;péake Bay Basin

. Summary Sheet
y ST& Reduction Landuse Statistics
: o : - L -
1985 Base Your Losd M9 . BY Croplend 4389 13
1992 Progress-a0-Dale (Model) = . 2859  * 1197 ‘Haylend - 2657 8
Yoar 2000 Allocation Losd (Cap) 2202 1539 Pasture 301 9
- . Forest 20356 60
Remaining Radnstion 0.9 400 Uitam 2348 10
*Tributary Strategy (1993-2000) N9 448 :
M(-M ) 00 048 Basin Total 3,70 - 100%
* Asmuae Purrylvaris's “gao-closee™ sm ahl an ssblons 27 of 7.8 dhartfoll e the Sregmshara,
0 =
» .
m
3 x T j “ . "'
L ' ¥ £
- i
n 4 .
a e Y t { o= -+ 4 — -
88 n | s 1 | = Telousry
Bain Y Progne 00 B Yr Fugen Yiaooo " Nnngy
Lead & Do Laadve Bonmty . Load * Y- Laad¥s el
“Nnmunmuwlmudmhhd;ndhihqhmm.m-dm '
Tributary Stratcgy Components
. Each Component is nsed in at least one Tributary Strotegy,
pu.uhmux_:;m;pmm:' _ . Upgrade sewage treatmens plants for
. " Conservation planning and spplication biological N & chemical P removal,
Treatment of highly erodible land (HEL)
Increase participation in nutrient management lerming. | Crntinwjenhancs existing wrne
Winter cover crops on aropland, ° Emsiam&Sediman:::; _
Target the Potomac basin for inteasive BMP installation. Stormwater Management )
Additional snimal waste systems installed, - Swrmwater retrofits in existing urban areas.
Nonmoint Source - Forest POUPST Bopliv sysisan LR T
Install riparian forest buffers,  Increase connection of septic sysiems 0 sewers
Implement timbez harvest BMPs. _ : )
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_ District of Columbia Sumrﬁary Sheet .

Anacostia and Potomac Watersheds.

Implement Phase 1T of the Sewer Overflow Progrem.

St Reductio Landuse Statisti
gy Betaon s Sy
Niwpgen  Ehosphoom A %
1985 Base Year Load : 81 a1z S 0.
1992 Progress-to-Date (Model) N 007 - Heylund o o
Year 2000 Allocation Load (Cap) 49 a8 ‘Pasture 0 0
' ' _ Forest 4 11
Remaizing Reduct : “w 001 Ut a1 9
Tributary Strategy (1993.2000) 4.0 0.06 ' .
; Overage (-¥Shortfall (+) 0.0 005 District Total a 1004
District of Columbla - Nitrogen DISricy of Columbila - Plrosphorss
100 o4
= " aaz
E i 10
0 '—-—-
b i : ¥ b
4  { Cap a L  { Cap
. L
20 .
.01
ey : : . : : 0.00 - i 3 N
15 . '.m it T u . lm L ] k L] L
oy oy o= Pomin e Yo Trem e e
"Nomm«mmwmhmua-ummum
Tributary Strategy Components
'WMMWWM)hMM Tnetsll BNR at Bloe Plains Sewage Treatment Plant
) ‘Re-evaluate Phase ] of the Sewer Progran.




_Maryiand Slimr_nafy Sheet

‘Strategy Reduction* - 3 : Landuse Staistics
of pounds) . {thousends of acrws)

. mm Phosphorus : ‘ 3 %
1985 Baze Year Load 764 334 . . Cropland B R T ¥ 23
1992 Progress-to-Date (Model) 633 394 Hayland NS 5
Year 2000 Allocation Load (Cap) 536 3% ) Pasture C g4 7

' Forest 24623 45
Reduction 144 047 . Urben l162 20
Tributary Strategy (1993-2000) 195 L4
Overage (-)/Shortfall {+) 5.1 0.57 State Total 5,795 100%
-Mq-md-hnudwmm-mwbyw

™o 200 o

e
! ©0 E 4006 o —1
Y s % amd cq
E ' izt

Y ) Yool 2000 Cap ’ .

430 . 1.00 o= -

T e U = e | e T om T = 'u—y

| ™% Progron b Sramgy Bam¥r | Propen o0 " Saemgy
Lasd s Do Last® - Reowte Laud . WD Leut* Ramin

"&mmwimwm&wuuummm md developraait.

- Tributary Strategy Components
Implement nutrient management plans. .Erosion & Sediment Control.
Plant winter cover crops. _ _ Stomwater Management. -
s lkwanpnqﬂvpmqiqum, dxw’wi

Res i P ater yhon Increase nutrient menagement by homeowners.
Pmm:bGOOmilesofmﬂnoudl M&pmhﬁm .
Conkinue existing programs.

Mynnphummbumnm . l}ppldelewqemmplmavﬂ.SMGD
for biolagical N & chemical P removal.

marine pumMpouts.
E:dmuﬂsnwmhcaludmvneeﬁomm
cubﬂ:zamdmmm-n: ‘

Increase efforts o conmect failing sysiems w0 sewers,
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Penusylvania Summary S_heet |

Stra& l‘:.eduction . Landuse S‘ hstl
' MNifogen  Phosphoms | . = L
1985 Base Yelrl..o.d 1248 &7 . ~+ Croplend - 1871 13
1007 Prograes.tn.Tiate 124.7 5% - Hyland 1402 10
Ymmoommm«c.p) 1050 PO . Pastirs 1070 7
: Forest 8,857 62
Remaining Reduction 213 157 Urban 1088 g
Tributary Strategy (1993-2000) 134 L1y
‘Ovauge (-Wehortfall {+) 19 040 _ State Total 14289 100%
Peansytvania - Nitrogen e Pennsyivania « Tixmplrnws
. ' | 100 '
180
1000 - o0~
| B I, P jo-
a0
® «©s ® 00 Yuﬁﬂf‘&p
i dim J
28 _ 100
o e S I t i os0 4 } t t {
Tribatry s C En © Telealey
v =S sk Me=  YEE o
~mmmw:muwhwmnuwm-¢m
'l‘ributary Strategy Components
Nonpunm - Agriculiure
hpmmmofﬂumwmmhw Commmormmmmpmmm

Cumﬂmhmmdﬂwmm ' Amwﬂmmm

Gap-Closer - Under Coudderation To Deal With Shortfalls

Rocvalusting point sovrce contmle
o *wmndmﬂim-ﬂiﬂh’ukm

nutrient reductions from other BMPs installed undonuﬂiedmmlpom
with and without govemment sssistmce. .
: ) *Trading” nnmbldredunﬂmubetwemﬂ:e
Roscamul v ollies sources of mutriente. quuebnmntll’omuﬂbrmﬂlo&m
Gnupukznqrm

Stream Comridor Protection Program.
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Virginia Summary Sheet

a

Stratepy Reduction 11 . . '.Landuse Statistics
: &?ﬂ&! : - e flomede of scrw)

: Hinrm - Phosphorus ‘ - ® L)
1985 Base Yexr Load 1116 Cropland 1205 9
1992 Progress-to-Date (Model) 9&1 836 Hayland 941 7
Year 2000 Allocation Load (Cap) 664 733  Pasture 1577 12

. Porest L & ) €5
Remaining Reduction 313 195 Ukben L1067 8
*Tributary Strategy (1993-2000) 313 an . . . -
Overage (-/Shortfall (+) 00 016 * State Total 1662 100%

| "’-'r'-....:g;: mwmmw,mmﬁﬁw.m T e
Virginia - Nitrogen - ' Virginis - Phosphorus
1000 1200 '
m' 10.00
1o et —
™ Your 2004 Cop ¥ Toad 2000 Cap
1z B
T ) 2 3 1 0.00 of 4 o} . i _:
L) L L] LIS k . u m ' M .
<N T = (- <

nmmmumx-‘mhmmuummum

: Wrgmia’s Tnburary Szrategyfor basins below the Potomac is to continue with current nutrient
reduction programs until additional water guality monitoring and modeling allows for the
establishment of final tributary nutrient eron targets. T%e Tributary Stratcgy will be finalized
after zhtmrk Wm Ougaing programs for the tnta‘fm and,fumn possibilities betng
considered, inc.

Tﬁliﬁtary Strategy Components

Conservaticn Planning and Application Erosion end Sediment Control

Treatment of HEL Stormwater Management

Fmﬂmnhﬂ" ' Increase Stormwater Retrofits

Nutrient t, : - Expand Urben Nutrient Management
Inuuumunofcm Increase Septic Connections to Sewer
Increase Use of Cover Crop Increase Shoreline Protection
Instaltation of Forest and Grass Buffers -
Jncrezsed Streambenk Protection
. Upgrade POTW e .o ANR
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‘ CBP Trlbutary Plan - Susquoham River '

- Stra Eﬂctm : - Landuse Staﬁstia -
W = =
1985 Base Year Lond 1163 m 1747 13
1992 : 10 4% 1204 10
Your 2000 Allocazion Load (Cap) 93 L] Pastore T 1
: _ Forest 3% L)
.ml.m% _ 11 07 Tetsk 13316 10e%
Sucquehanne River . Nitragen Susquehanua River - Phosphores
1200 €00
100s . 320
I e Your 3000 oy 420
¥ ws. T .m0 Year|2004 Cop
iz i
00 100
80 4 - - { i 0,00 o % t { |
s 2 - Teihatary 193 wn Bat “Teibwwry
B Tr - ] Sommgy | | Yrom E—
Coed D “Land* [y~ Lesd = Dus Lant* Rarle

% No Ruthar redoctions STer 1774 MM ACOOUEE n-—amu-pq-ld—uw—amq-m

CBP Tributary Plan - Patuxent River

-Strategy Reduction ‘ — Languse SIausucs -
of . (howmnds of sarm) ! ¥
‘ . g . N ‘ T
INSBncYurl,ud 49 . ol 12
Farst - .S 42
| g _ 4:& Utban - &6 3
'Omni-m:ﬂ a0 410 Total - 55 100%
l"ammmm-muwen” 'Il'atulunt-mur-l'huphorul '
20 ' ' o0
' 3 40 e l“"
s — 040 )
<« { 00X Cap % o . —
i =1 T
18 ﬂﬂ : .' -
0.0 } - } - L i $ 4 -4
13 12 [ M Trioty e asee B Ty
Bas Ye ] Ya2000 [ S Bam Y1 Prgnm Ya0n Swaingy
Laad = Dun Load* * i Leed * Dam R Romin

o+ No further sedoctions aher 1992 and scoommts for incressed losd dus to papulstion, growth wsd dovelopment



. CBP Tributary Plan - Maryland Eastern Shore

[* - [ — : ] 123 [ [~

' . Btrate nedm o . . Landuca Sintictire _
%‘ - : (wousends of sorm)
1985 Base Year Load 185 A5 m 45 15
1992 40-Date (Model) 166 1.00 s 2
Yesr Allocasion Load (Cap)’ u.1 096 Pastuwe 57 2
Fovsat 53 4%
Remaining Redoction is ) 2.314 ~ Ukben a1 10
Tetowtary (L3s3-2000 39 1 ' :
Ovemge -m +) 3 Q17 " Tetal i 100%
MD Eastern Shore - Nitrogen - MD Eastern Shore - Phosphorws
00 150 wge
EL .
}i ]
140 100 ==
s :3 YEWQ’ "
0 ’ ¥ Ce
E I~
a0
20
W4 : i i { 00 o $ oy t r—— } {
1S L] L Trbay ] b eid
_ A - =g o ==
*+ No farther sedactions after 1992 and scoovetts for iacreased losd don ta population, growsh sd developomnt..
Maryland’s Eastern Shore Strategies
MD Lower E. Shore Strategy _ MD Upper E. Shore Strategy . MD(.‘hopl_ukélml!ﬂ
g fabion of ek .
19¢5 Bave YourLond 92 4w 1965 Bave Your Land 5 oAd 1905 Boms Your Lund W
P S ey 11 & E i praa e 'l o 2008 Aakn L tcop) i .‘2
Tomaising Fedsotin 11 «n Pommining Reduction 14 am ~ ] Pomaining Noduction 10 T
mTman e 2 & ey e Y i R Hir o R umu I
MB Lever K. fhors - Mirae - ‘ MD Uppar 1. Share - Miroges , _ ano-u-tm
] ' : . as
‘“} . g
) I 1- 1=
Y - m t:
i i i
TEE e W 2 = = = s = =
WD Lewsr B By « Phayphared . ] M Upper B Shoars - Phasphorns MO Chaplonk - Fomphotos
- e |
l: l: [ ] lm..
¥ : . 'zn H -
I-. luu l:‘:
- ::: Ll .
-y + $ d - 4 ¥ t 1 T ¥ 1
— e e e JE ] = ::;‘; = =

*+ No farther seductions sher 1992 end sccounts fov incressed load dus 1o populitian, growth s development .




' CRP Tributary Plan - Maryland Westeﬂ_lShore_ -

Sm&%edudhn. _ - ] l.andnses.gatisdcs ] _i
1743 B Yo L o %E%EA i E_ %mil i R . 1 16
Yuﬁmwc(c-pl) 189 L2 Patare 91 R
Romadning Reduction ' 29 d.g U a4 s
MD Western Shore - Nltrogen - MD Western Shore - Phosphorus
oY) 200 ope ==
i = 1 - 1 L Yoar 3000 Cap
0
% 150 - L w ’
é Yoar2004 Cap _ g o
150 : E
A 00
00 - } 1 + | am } 4 % ]
13 mm | 2 Telontary 193 - L Trmmary
Bam Ve Pogen Yoo Smegy Bass ¥y ' Prageam Y Serningy
bond " B Loni® F_— Leed D Load* Ramin
umm-mmxmummwuuummdm
Maryland’s Western Shore Strategies
MD Lower W. Shore Strategy mumwm ~ WD Fatapeco/Dack ".c.-..k‘_"w
. E B | |BEe B B |(EEESee ¥ #
P msaimin 12 A% P Y imimitop 4 oM P o Aiemdealead (G 135 &%
e SRR R e Do B Epatemae 0 M
ke 8 | |EvTmwee B8 |SSTERETT S e
MO Livver W.Suce: Mrapis. L nu,-w.an-u;— : PutnpoBosk Crosk -Miregn
i = I H" 1
I: “’ - : I l D I-
EE = B T E = & & = = =

%
i

1D Lowae W, Boery - Poaspbores _ 0 Uppar W. Shars - Phaapbarst
s o . —
]- | 121 in |
i= e il = Rreinl
- ' " : R | I a : a ._l. -? 3 - ‘1
g £ = ¥ & s = T =T = =

o Mo forthar seductions £har 1997 and scoouuts for incressed loud dua 1o population, Browdh and developewe.
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. Owwgwsgw_g.wosgo |

‘ Stratesy Reduction — T Lauduse Statlsfics _
fq _ . = X

Iy [
1985 Base Yeur Load 8. . 8§32 : : TH
1992 Jobﬁ?o&c 617 - . w.a_ 1 : ﬁ 643 .10
Yo 2000 Allocstion Load (Cap) 00 3451 uoan_.-nlc. Jw _ M
993.2000) 1 _ : :
o.vlnnwgmv Qs 016 Total (- 100%
. Potomac River - Nitrogen - Potomar River « Phosphorus
M uo €00 . .
- | B —
L)
.m “o Youd 2004 Cap ¥ s Yook 2000 Cap
i 1
0o -| % ot
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Lo

. Virginisiﬂ’ennsylvat_'mmimrlct of Columbia Potomac Strategies

. . . - -

DC Potomac Strategy B PA Potomac Strategy VA Potomac Strategy
u”gi-hwm R ' r’gu—u-—m s am ' l-v-m'__» 7
S T Allaamion Lund (Copy 4D ot \'.-5»--':' ey PR o5 Y300 Ao Lani g 23 .
Ramalning Rodeatins 40 anl Pamaining Budnation. u aM Fuiluing Sodvatinn ns .
e & & |[SSummEee & W e I

| Pivirted of Cabumbsla -~ NRragm , . T Potom « Nidrages . ) V‘H-ml-_

i : :
!“" !;:- !-

| {2 |-

“ErE = 2 £ = = = = =

Dakrbel of C oo - Fhanpharm ' 24 Fotomac - Pessphoret WA Potupaz « Fhanghores

- )
%-; = " et !
41 1m «1 l q 4 il
TR E = g EE = CAE M

~mmmnlmuwuwuh-#mwtum

' (mﬂ!imld%& - (M_E_dldm!
1983 Bave Yons Load ’ i E3 ' 191 11 ’
1992 (ModeD) o a 8% | Gl
B e Noouton Losd (Cp) .. 57 054 Pazee 4 i
. . Forest 1,000 61
Owam% on 400 Tetal o 100%
Rappabanuock River - Nitrogen - ' Rappshannock River - Phosphorus
T ' “ um
_ 8 -
15 2
E il 2004 e
Youd I
" "1 - e
Py 030
10 .
00 - . | f $ { 0.00 ; 4 4 } )
e T = Trlltury ms ™ - —
Bam Yr Fougrem 00 Swungy Bas ¥r Py 2o Sewngy
Load o Dus Laad** Sarsit

Land w Duin Laad*® Rambe

“&mm&lm-@uﬂhwmmw"ﬂhﬂdww_
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CBP Tnbutary Plan York River

Stra Reduction N - -~ Landuse Staﬂsﬁcs
of : "o [owmas of sors)
&Eﬁmm - > 3

Pastoee

gghﬁﬁmhﬂ ) ) &t 11
Yoar Mhnmhd@h} ’ 45

wilant

1.9

g &

tee 5_55§
AT |

g*ﬁ%sa

York River - Nitrogen : " York River - Phospharus

i/ 1.0
- -
50 L b
: 80
L] -
' Youl 2008 Cap % ax
V) - iy Yoo 2040 Cap
=0 ass
o
10 010
: + : : o ] : i : 1
1988 1 [ T3 Telvtary s 19 | " Triomtary
Bam T . Fopum R Sondegy Bam e Pugem Y3000 Stoategy
Laas . LB ] L Fwnlsn L w D i fo——

»e No fusther redoctions sfir 1992 and scoounte for increend load dac 10 populstion, growth snd doveloprens.

- CBP Tributary Plan - James River |
Stra Reduction - Landuse Statistics

1992 Progress-to-Data (Model) $3 E _ sy 7
“Year Mhﬁmhﬁ«ho 29.6 4.04 Pasure ﬂﬁ 1
* Forest 442 n
148 o -1 Urban 60 [ ]
""'"'ZM: ?f)” 2000 - S -1 Totat 6218 100%
James River - Nitrogen ' _ ' James River - Phosphorus
s00 '-:“ '
= 0 &0
i j o
k] na y -
205 Your 3000 Cap 10 Yoar Cap
i i 1
leo 150
Lo L - : : . : : L L L) L] - L L}
L . 1m Bat Trivwry 198 o2 7 L T
Prgue Yo Suvngy Bem Yt Prgee a0 Swnisgy
.:.I' =D Land* Bowwita [ = Dae Lasd®* Rawin

um&d.-h&—m_anu@nuhhm—dhunnumdnnuﬁh“mhwn
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" CBP Tributary Plan - Virginia Eastern Shore

. Landuse Stattstics
e Shontusde of aeres)
] “a =11
m Q 0
Pastre s 1
Forest ) ol
Udban .8 a
Tetal i H Ty
VA Eastern Shore - Phosphiorus
20 o4
18 032
g ] e
% 10 . YoarPOOO T ap " L
as o.0é —
o a (Y71 Your
s 1 2 3=
0.0 $ } : | 000 o } { { |
Tt 9 | ™ Tttty 185 s ™ Trivaary
Bum Yr Pougen: Y00 Senngy P Yo Pagem Te2000 Suategy
Lawd w Do CLasd® Ronis Leud = D Taadse [ W

0 o St pdcicns e 1992006 acoooms S Smcmased 0#d 68 0 ogulica, growss md devlopnes.

CBP Tributary Plan - Virginia Western Shore

Slrnm.Redncﬁon S _ “Landuse Statistics
E of - ) : . — {Dowands of scres)
1985 Base Yoar Load 42 050 i 1 19
1992 {Mode) 42 oM m 2 1
B e Lo (Cop) 30 031 Pasure 7 o
Recasiciag Reduction 16 oar =2 2 . u
mim&; o 0o <06 - JTotal, “o - 100%
VA Western Shore - Nitrogen - ' VAW&HM-WI
LT ‘ 050
nd 3 o0
30 = - 03¢
104 é 010
o8- { i } e | 0.00 = o } } -
B 1) | S Triowiary . a8 Lol B Trivatery
Laed Do Lowt™ Rowin Lood - whem * Laed™ Rasuit

4 No Suscher seductions efter 1972 snd scooints for fncroased Joad dos w populstios, growth ead development.
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