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INTRODUCTION

Long Island Sound _is“many things to many people: sound, estuary,
coastal embayment, source of seafood, receiver of wastes, transportation

artery and a:._recreational resource for more people than any other estuary

" in the United States. For more than 450 years, the Sound has had the

distinction of being in the most densely populated coastal re'gion in the
nation. No other estuary is used by as many people or is subjected to as

many stresses, and probably' no other major U.S. estuary has received less

attention by researchers and resource managers than has Long Island

Sound.

Long Island Sound is also unusual in its natural features, Figure 1.

The Sound has two connections to the ocean -- one at each end. Most

 estuaries have only one. The major source of freshwater -- the

Connecticut River which accounts for 70% of the total freshwater --
enters near the mouth. In most estuaries, the major source of freéhwater
enters at the head. At its “head,” the Sound has the East River, not really

a river at all, but a tidal strait connecting the Sound to the New York-New

o Jevr'sey Harbor.

In spite of the intense pressures “of society and the large
recreational demand, concern for the water quality of Long Island Sound
came late compared to that for the Chesapeake and most other major U.S.

estuaries. The first concentrated efforts were not made until the 1970s

‘when the Long Island Regional Planning Board prepared a wastewater



-vma’nagement' program to identify and manage water quality. problems

related to groundwater, fresh surface waters and marine waters.

The problems ofi:. the ’Sound identified in the 1970s are not unlike
thbse_ of the 1"9903: | .closu're of beaches and shellfish beds because of high
coliform: counts; dis_posal of inadequately treated wastewater; over
enrichment by nutrients and resulting hypoxia; disposal of untreated urban.
stormwater runoff; non-point vsou‘rce rUnoff.‘from urban, suburban and
agricultural' areas; ) and' discharges of industrial j wastes -- metals, .
" chlorinated hydrocarbons and other ,co}ntaminants‘; and chronic and episodic -

releases of petroleum products.

The first Long Island Sound study was inltiated in 1971 by the New
England River Basins CommiSsion '(1975). The goal was “to produce a plan |
of action by the epring of »1975,’ whichv balances the 'need‘ to ‘proteot,
conserve and wisely d‘evelop_the’ Sound and its related shorelands as a
major eoonomic and life-enriching resource for the 12 million people who
live near it.” That Long Island Sound study was a paper study. Little came
of it. ~ According to -Koppelman et al. (1976), there was little ooordination
among the 20 federal agencres that conducted the work to produce the
, plan, and the plan was ‘more an aggregatron of exrstlng plans than a

coherent plan. The thorny issues of controlling growth and development

| throughout the Long Island Sound .r,egron were inadequately addressed by

the 1975 plan and because there was little public involvement in its

preparatron there was llttle motlvatuon to implement the plan.



The second Long Island Sound Study (L.lSS) was mrtlated in 1985
' _under the sponsorshtp of the U S Envrronmental Protectron Agency through .
its Natronal Estuary Program ~ The Natronal Estuary Program was‘l
establlshed in 1984 by the U. S Congress to rmprove the envrronmental .
quallty of - the natrons most tmportant estuarles Most of the researchv
’phase of the Study ended in- 1990 The Comprehensuve Conservation and
"Management Plan should be fmlshed sometlme in 1992 ‘although many in
§ vthe_ scientific communrty pellev-e that knowledge of the biology,
| chemlstry';‘geology and physlcs ot-the Sound remains inadequate to provide

an approonate screntltrc and technical ‘basis for such a plan. The major

o water quality |ssues addressed in the Study were eutrophlcatlon and )

B hypoxra toxrcs pathogens and ﬂoatables Support for research on Long

‘Island Sound - support essentral for generatron of the screntmc, :

lnformatron needed to devel0p effective management plans -- dropped'
?'preClpltously in 1990. The pressure to take action is increasing, often.,

without a good basis for 'selecting the particular action to take

Although Long lsland Sound has been the site of some excellent :
estuarine research, the Sound has recerved far less attention and support

for research than has Chesapeake Bay and most of the nation’s other major

i . estuanes There have been very few’ systematlc Sound-wide initiatives

"for research or monrtorrng and none has been sustained for more than a
| few years "The constancy of commitment of Maryland and Virginia to the
'- 'Chesapeake Bay has been absent in New York and Connecticut for Long

Island Sound. There are encouragmg srgns that thts situation is changing. "



Over the next century, or two, it will be society and not nature that -

o will determrne the future of Long Island Sound The effects of socrety.

will be determmed by actrvrtres that take place within the dramage basin

i‘ and they wrll be domrnated by populatron by land use practrces and by

waste drsposal strategres

‘Nature’s effects on the Sound will be influenced 'byv' human impacts
on a global scale. The latter will result”pr’lmarily from an increased rate
of rise of sea level produced by the greenhouse effect and global change.

The direct effects of global warming wrll be small but the effects of sea

: glevel rise could be srgmfrcant An rncrease in temperature will  have -

countervarlmg effects ‘on the mixing of Long lIsland Sound wate_rs.
‘lncreased solar msolatron will warm the upper layers of the Sound,
thereby strengthemng the vertical stratrfrcatron and aggravatmg ‘the
problems of hypoxra in the lower layers This negative effect on mixing
will be offset by a posrtrve effect of warming. Warmung the atmosphere
- will increase the frequency and rntensrty of storms whroh wrll increase
wind mixing of _the Sou_nd_._ Increased mixing will recharge _the lower
layers of the Sound with _oXygen 'thereby alleviating hypoxi‘a.v It is not

| clear which of these two effects will dominate.

Because the reglon is generally quiet tectonrcally, the probabrllty of
Wmtense earthquake actrvrty and dramatic changes in basin geometry is
| small. Because the basin is large and deep and ‘separated from the ocean ',
by a _long and faurly wide island, there are no chances of breakthroughs or
bloWouts Of "that'barrie‘r' Compared to its large area and depth, the

sediment rnputs to Long Island Sound are ‘small. Because sea level not
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only will continue to rise, but will probably ‘riee'more rapidly in the
‘future, the volume of the basin will grow, extending the. life of the Sound
as an estu‘éry. ~ Therefore, the future of Long Island Sound as a
geomOphdlogica! and oceénogréphic entity is not at -risk; certainly not on a

time scale of centuries.

~ What is in question is the"duality of that future. Our assignment is
to forecast the Sound’e future.' Mindful of Samuel Goldwyn’s admonition:
“Never make forecasts, es;‘)'ecially_» about the future,” we have chosen a
different strategy. The strategy »‘is.the v.d_evelo»pnient of “scenarios” --
stories ebout how Long lIsland Sound’s fut’ure might turn out. Our *planning |
~ horizon is the year 2050. There is another reason -- besides_cowardice'--
for selectmg this strategy The future of Lo,ng Island Sound will depend
upon people and thexr actions. We agree ,.with” Will and Ariel Durant’s
~ observation about the future which also a‘pplies-to the future of the Sound
-- “The future never just -happened, it was created.” While it is cleer that
society will create the .S‘o'und’s future, it is not clear which of the
pdssible futures it will create.. That future will depend upon the
‘interactions of driving ferces natural ‘and anthropogehic '-«{».fwith

‘critical uncertainties.

In ‘t’his paper we explore the rahge of those possible futu'res‘ Since
the possnble futures will depend primarily upon people and their
actlvmes we flrst review the popu!atlon and land use practlces in the
, dramage basm -- past, present, ‘and future populations and practices --

before turning to a dlscusswn of scenanos of Long Island Sound’s future
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. We close with some thoughts about the strategy of scenanos as a. method :

'of planmng for estuaries.
POPULATION

| Long Island Sound rs looated in the megalopolls that runs.along the
-"eastern seaboard from Boston to Virginia. This coastal stnp is the ‘most
| densely populated reglon of the U.S. and contams some of the nation’s -
oldest cities. The Long lsland Sound reglon is the most densely populated -
'segment of . this megalopolrs and is belleved to have been even before
European settlement Accordrng to Salwen (1975) Long Island may havev

had the hrghest population densrty of all abongrnal North America. As
B many as 20, 000 Montauk lndlans are belreved to have lived on Long lsland .
’at the time of Verrazanos arnval in 1524 and a similar number of
Wappmger Indians lrved in what was to become Connecticut. These large
numbers of lndlans were attracted to the coastal areas bordenng the

Sound by thelr comblned marine and woodland resources (Langstaff 1990)

| The high populatlon densrty of the coastal regions borderlng theﬂ
.Sound continued followmg European settlement According to Langstaff:
(1990) by 1774 Connectlcut was one of the most densely settled areas of |
the Amerrcan colomes and most of the people lrved in ooastal
oommumtles and relied heavzly upon agnculture and trade. During colonral
;days large areas of the Sounds forested ‘watershed in Connectrcut were'
cleared for agnculture Large areas of Long Island were deforested for

agnculture and for lumber and firewood for the growing New York Clty



As vthé ‘coas‘tal population continued to grow, there was a shift away
from agriculture and trading to small ’VmanUf'acuturi'ng (Langstaff 1990).
The ihddstria’l‘ -revolutivon (17_50—1'850) led to é progressive and rapid
urbanizaﬁon of the region. Not only did New York ’City experience rapid

growth, but manufacturing cities sprung up, _particulérly along the coast,

" because of the dependence on water for transportation and communication.

Connecticut became widely known for its manufacturing as cities such as

Bridgeport and New Haven boomed.

The period of the industrial revolution was 'ovrlle of general decline in
environmental quality |n cities. Thére ‘was little ‘infrastructure to ha.ndle
the mushrooming wastés of the rapidly growing and more affluent éociéty
in urban areas. Many of the wastes were discarded directly into the
region’s waierways. New. York Harbor, the lower Hudson, the East and ,
Harlem Rivers became open' aqt)eous dumps for industrial and human
wastes. The problems of Lbng Island Sound then -- as today -- were

concentrated in the western third of the Sound.

In the rhid-ninefeeth and early twentieth centuries, both Connecticut
coastal communities and Long lIsland ‘communities were increasingly
oriented toward New York City as the center of commerce (Langstaff

1990).

‘ The post World War Il era was the time of most rapid population
growth in the region and, in many ways, the time of greatest human
impact on the natural environment, inc‘luding Long Island Sound. By then

New York and other cities had improved their infrastructure to deal with
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‘many . of 'their wastes.  As a result, the impa‘cts of ‘wastes on the

envi‘ronment partrcular!y on the urban terrestnal envnronment were

“amehorated relatrve to those expercenced durmg the rndustnal revolutron'

F‘ollowmg World War Il the demand for mexpensrve land to deve!op
housmg projects to accommodate the rapudly growmg population led to

conversron of agrrcultural lands and to the drammg and filling of

' -"wetlands What had been a creepmg suburbamzatron got up on rts hmd

| legs and galloped across Long Island and coastat Connecticut. To be more.
.ecorrectv' it got into the famrly car and sped across the Iandscape
Manufactunng declmed as’ 1he demand for whate collar workers in New'
York Clty rose. The pattern of growth was _no‘ longer driven by proxrmrty '
Ato water for power “and transporatron it was fueled by‘ urban :hubs» |
(Langstaff 1990). ot -

The mo,St‘vin’tensive‘deveJopment after World War Il followed coastal
transporation 'corridors»where railroads and highways made'ccmmuting to
“New York City'convenient. The ﬂ-greatest' growth occurred in Connecticut
between New_ York City-and New Ha\ren;;'and on Long Island in Nassau
.Co,un,ty.:' The increased houéing increased the demands for infrastructure
| to su‘oporf'the growin‘ga '-oopulations (Langs{aff 1990). Few ‘t‘owns" ‘were

"prepared to handle the rapid growth and environmental concerns did not
»‘ have a hrgh pnonty There was httle land-use planning, particularly

" |ong range plannmg.‘

The*history'and_projections of population growth in the Long Island

- Sound regio’n: are -,su'mmarized in Figure 2. The most rapid growth occurred
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between 1950 and 1960 when the population increased by a whopping
37.3%.' »_Beg,ivn’ning about 1970 the population grthh rate in the Long Island
Sound region declined significantly. In the decade from 1970-1980 while
the u.S. population mcreased by 11 4%, the population in the Long Island

o Sound region grew by only about 1%. The trend of the Northeast lagging

well behind the national average contmued through the 1980s and the
1990 Census indicated that the trend persusted Nationally, the areas of
_most rapid populatuon growth over the past two decades have been the
South and the West. -

The population projections for the Long lsland Sound region call for
contmuatlon of the Iow growth rate for at least the next several decades

The projected rates for the 20 year perrod 1990-2010, range from about

. 5.4% to 7.4% depending upon the assumptuons (Langstaff 1990; Terleckyj

and Coleman 1989). When approp'riate adjustments are made to account
for the ‘different '_ass,umptions, the range narrows to 5.4 to 6% for the
period 1990-2010. : M‘orev then 75% of the growth_is projected to take place
in the coastal counties of Connecticut and Rhodde Islahd and in Suffolk
County on Long Island. These areas account for approximately 70% of the
| projected change from 1988 to 2010 with an increase in population dof
1._4.3%. By contrast, th‘e New York counties bordering western Long lIsland
VSou,nd' are projected to inCrease by only 3%. We are not aware of any" |

population projectio‘ns that extend out to our planning horizon of 2050.



The population’densities of the U.S,, the entire Long Island Sound
watershed ‘New York and Connectncut and coastal areas of New York and
Connechcut are sommanzed in Flgure 3. The concentratton of people in
.ooastal areas is‘ obvious In spnte of popular dogma however there is
httle ewdence that the Q,e,[g_e_n_mg_e_s, of the total populations of
Connecticut and New _»York who live in coastal countles and towns are
‘incre‘asin'g According to Langstaff (1990) the percentage of :

. Connecticut's popu!atton hvmg in coastal counties and towns actually -
: ’dechned shght!y between 1940 and 1980, Table 1. thle the percentage
dechned shghtly, the actual ‘numbers showed a small increase. The
mcrease in absolute numbers on Long Island has probabiy been somewhat

'Iarger

Table 1. ,'C"hange in Connecticut's Coastal Population, 1940»1980.

YEAR

1940 1950 1960 1970 1980

% of CT Populatnon . -
m Coastal Countles 63.4 62.9 627 62.1 623

% of CT Population

in Coastal Towns 41.9 42.4 421 405  39.1
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Although the percentage of population in coastal areas probably will
not change significantly over the next several decades, the population
density is already high and as absolute population increases in coastal
areas, the population density will increase. This will add additional
stress to already stressed coastal environments -- on both sides of Long

Island Sound.

These population figures are for year-round residents. Many others
have second vacation homes along the shores of the Sound, and Long Island
Sound is a magnet for recreational boaters, for anglers, for swimmers and
for those who just come to look and walk along its shores; for those who
come to recreate and to be renewed. The fraction who come from outside
the drainage basin is unknown. Although the data on numbers of visitors
are soft, they are impressive. Most come during the warm summer months
and contribute to the Sound's stresses. The Sound supports one of the
largest recreational fleets of any estuary in the world. Over a quarter of

a million recreational boats use the Sound each summer.

Long Island, Westchester County and coastal Connecticut will
continue to attract people to live in these areas and to visit them for
recreation. According to Langstaff (1990), population growth in
Connecticut may be checked by natural capacity limitations based on
soils, hydrology and geology. Long Island’s Suffolk County has
considerable capacity for growth unless there are significant changes in

zoning regulations.
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| Present land use practlces in the dralnage basrn of the Sound are "
summanzed in Frgure 4. More than 55% of the watershed is forested and .

'_’only 5. 4% is cropland There was a dramatic drop in cropland pasture and

‘overall land in farms in the 19508 and 1960s when populatron and

‘vsuburbamzatlon lnoreased raprdly (Langstaff 1990) Changes in

agrlcultural land use reflected by land cover from 1940-1990 are shown
L _ln Flgure 5 (Langstaff 1990)

Urbanrzatron of the dramage basm rs mcreasrng Langstaff‘(1.990),»
deflned an urban area as an area served by sewers. For the entire Sound
-«-watershed in New York and Connecticut, approxrmately 70% of the total

Ll populatlon is served by sewers Approxrmately 10% of Connecticut's area

s sewered but it serves 45% of rts populatlon On Long Island, 12% of the
~ land area and 33% of the population within the Sound dralnage basin "is
B sewered. The percentage of the populatlon served by sewers will probably
rncrease as populatlon grows over the next several decades. Non- pornt.f
“sources of pollutants also will lncrease with continued suburbamzatron
In general the lmpacts of populatlon on coastal envrronments on a per N

caprta basis are greater in suburban areas than in crtres

L ln summary, populatlon land use and waste management practrces

. _are three of the major factors that w:ll determrne the future of Long

lsland Sound In the next section we' explore the range of plausible- futuresv o

of Long lsland Sound | | e
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SCENARIOS AS A METHOD OF PLANNING FOR ESTUARIES

In'this pape‘r we use the ’conéept of “scenanos as a tool for takmg'
the long vnew of what might happen to Long Island - Sound in an uncertain
world. ~Scenarios are not predlctlons although one might argue that the
strategy - of developmg scenarios is consrstent with the admonition that if
Yyou are going to make predrctrons make lots of them. Scenarlo spinning is .
-about perceiving possmlel ,futures in the present, rather than . about
_predicting the future. .Scenar_io‘s are stories of how things might tu_rn'out
(Schwartz 1991). And, good scenarios do not simply extrapolate trends of
“the ':'present. As Edend Burke once observed “You can never plah the

future by the past.”

The use of scenarios first emerged after World War Il as a method
for military planning. The strategy was refmed in the 1960s by Herman
Kahn for work with the Air Force. In the late 1960s and early 1970s
Pierre Wack, a planner m the London offices of the Roya! Dutch Shell
Corporat:on refmed and enrlched the strategy further. We draw_ upon two
articles by Pnerre Wack (Wack 1985 a,b) and the recent book “The Art of
- The Long Vrew" (Schwartz 1991) for our strategy

Schwartz (1991) points out that scenano creation is not a
reductlomst process it is an art like story telling.  According to
Schwartz a good scenario deals with the world of facts and the world of
| perceptlons The purpose of scenarios is to gather and transform

information of strategic srgmflcance into fresh perceptions.
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| A good set of scenarios consists of a tew alternative and internally
oonsnstent pathways to the future. “They are not a group of quasi-
forecasts one of which may be right. Decusuon scenanos describe
jdn‘ferent worlds not just dlfferent outcomes in the same world” (Wack
f '~'1985b p 146) We quote from Wack

“The pomt to repeat is not so much o have one scenar/o _
that gets rt r/ght’ as to have a set of scenar/os that
‘r//ummates the major forces driving the system, their
mter-reiattonshrps and the critical uncertainties. The
users can then sharpen the:r focus on key enwronmental *‘
: " questions, alded by new concepts and a richer Ianguage
| | system through whrch they exchange rdeas and data.”
"(Wack 1985b p. 146). | o

-Scenario | plannmg -- planning based ‘upon scenarios -- is about
. makmg chorces now with an understandmg of how things might turn out.

vvlt is, of course tmpllcrty ‘expected that the cholces made now will |
lnﬂuence which scenario actually develops That is after all the purpose
v',“',of planmng -- to shape the future Thls concluslon is consastent w:th the

“’:'statement referred to earher by erl ‘and Ariel Durant in “Their Lessons of

Hlstory” “The future never jUSt happened, it was created.” It also is

consrstent w:th what Peter Drucker the well-known management

' specrahst observed about long range planmng - long-range planning does”
«not deal wnth future decrsmns but with the future of present decrsnons

Schwartz (1991) descrrbed the beneﬁts of scenarios in planning in thrs
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way: The end result of developing scenarios “... is not an accurate picture

of tbmorrow', but }bette'r decisions about the future.”

- Scenarios use logica to describe “how the driving forces might
plausibly beha\(e in the future. Good scenarios force us to see alternative
futures and to act'to shape the future. One scenario could be more of the
same another could be more of the same, but better; a third could be more

of the same, but worse. There are other alternatlves however.

In spinning scenarios, _the identification of driving forces -- pre- |
determined events' and critical uncertamties -- set the bbundary
| vcondmons for the set of plaus:bie futures. Dnvmg; forces are forces that
influence the outcome of events; they move the plot; they determme the
storys outcome Predeterm:'ned events are events that do not depend upon
any particular chain of evéhts. They either have already occurr»e'd'or they
“are almost certain to','but events whose ‘cohsequences have not yet
unfolded. If an event seems certain regardless of which scenarios plays
out, that event xs by definition a pre-determined event. Wack (1985a, p

77) presents an mterestmg example of a pre-determined event.

“Suppose, for example, heavy monsoon rains hit the upper
part of the Ganges River basin. With little doubt» you |
know that something extraordinary will _happen within
two days at Rishikesh at the foothills of the Himalayas;

- in 'Allahabaid, three or four days I"Iater; and at Benares,

| tu'o_ days aftér that. You derive that knowledge not from

‘gazing ihio a crystal ball but from simply recognizing
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the future implications of a.rainfall that has already

occurred.”

The steps in developing scenarios are summarized in Table 2. Our |
'atte'mpt't.o identify the pre-determined events that shall shape the future
of Long ‘Island. Sound is summarized in Table 3; the critical uncertainties

in 'determining the future of Long Island Sound are listed in Table 4. Based'-

~upon these factors we selected three scenanos for development (1)‘

more of the same -- “Big Brown”, (2) a modest commrtment to a better
Sound - “A Little Blt of Green” and (3) a major commltment to a better-

Sound -- “Blg Green.”

Development o,f'Agood ‘scenarios requires the group interaction of .
well-‘informed people wrth different perspectives “We were assisted by a
."number of our colleagues in developing the scenarios. Wlthout the
| partacapatlon of J. Kirk Cochran, R. Lawrence Swanson Peter K. Weyl,
Robert E. Wilson and erllam ‘M. Wise, we could not have succeeded After' ‘
a. warm-up period, we. developed a good group dynamic and had a
stimulating discussion that lasted nearly four hours. That dlSCUSSIOﬂ led -

to the development of the scenarlos described in the next sectlon |

17



TABLE 2. STEPS IN DEVELOPING ENVIRONMENTAL SCENARIOS

Step 1.

Step 2. '

- Step 3.

(After Wack 1985a,b- and Schwartz 1991 and Our Experiences in

Applymg Scenarros to Envrronmental Plannmg)

Identify Key Focal Issues or Decisions.
Start with rmportant decrsrons that have to be made. (For
example, for Long Island Sound a key issue is how to oontrol

nutrients to ‘reduce hypoxia).

ldentify key fectors at'the Iocal "and regional levels

that will affect the success or failure of the declsrons”

: descrrbed rn ‘Step 1.

What' will decrsnon makers want to know when making key

chouces" '

ldentify' _t‘h‘e ",-dri,ving forces -- the social, economic,

political environmental and technological forces that in‘fluence'

the key factors |dentmed in Step 2. Distinguish between pre-

determined forces and those that are highly uncertam --

- crmcal uncertamtres What is inevitable and necessary and
.'.:what rs unpredrctable and still a matter of chorce'? Pre-

| fdetermrned events are the same in all scenarios.

Thus is the most research intensive phase of scenanos

development
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Step 4.

';Rank key factors and driving forces on the basxs of two
cntena “- (a) the degree of xmportance for success of the issueA

“,"OI’ decnsson identified in Step 1 and (b) the degree of uncertamty.’

’ 'f-surroundmg those factors or trends.

Step 5.

vStep 6.

Step 7.

Select Scen'ariov Logics.

The r'és\uv'lts‘i of Step 4 lead to the axes - the plot lines -- along |

which scenarios will differ -- axes of critical uncertainty.

Determ:nmg the axes is among the most important steps in the

entire scenarao generatmg process The ‘challenge is to adentnfy

the plot that (a) best captures the dynamncs of the sutuatnon and

v, (b) commumcates the point effectwely

Expand and Enrich the Scenanos

| Flesh out the skeieton scenanos by retummg to Steps 2 and 3

Explore the Impllcauons of the Decasion (ldentlfued in

~ Step 1) in Each Scenario.

Siep 8.

_ ls the dec:s:on or strategy robust across all scenanos

o or does it look good in only one or two'?

vSelect Ieading indicators and signposts to monitor for

_early s:gns of whlch scenano |s “Playmg Out.” -
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- TABLE 3. PRE*DETERMINED EVENTS THAT WlLL AFFECT THE

. FUTURE OF LONG ISLAND SOUND
oThe general features of the Sound’s circulation will persist. These
include the predominant ‘westward motion ‘along the Connecticut
“shoreline, the predominant eastward flow along the Long Island shoreline
“and the cross-Sound flow in large, basin-wide counter-clockwise eddies,
coupled with a westward ﬂow of deep, more saline waters.

*The Sound will continue to be more susceptlble to wmd m:xmg than most
' other large, deep estuanes '

*River mﬂow to the Sound w:ll continue to be dominated by Connectncut
aners

-The direct cross- Sound flow of dnscharge from Connectacut Rivers to the
Long Island shore wm contmue A '

| *Mean sahmty of the Sound - wm increase due to the contmued rise in sea
| level

~sThe Sound will continue to trap ‘most of thev__sedim'ents' and sediment-
associated contaminants it receives; the major site of fine-grained
sediment accumulation will continue to be the western Sound.

-Sea level will 'continue to rise.

“The population densny of the Long lIsland Sound coastal reglon will
remam the highest. of any estuary in the natton . ,

| *New York City will continue to dominate water quahty of the western
~ Sound and of a narrow nearshore band that hugs the north shore of Long
Island at Ieast as far east as Eaton s Neck .

-!nputs of mdustrlal wastes will continue to dechne because of flight of
' mdustry from the region “and the success of industrial pretreatment
programs o

-The Sound will contmue to" be subject to intense  recreational
expectatlons and pressures. "

*The Sound wi'Hv continue ;10 be subject to multible.and conflicting uses.
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TABLE 4, CRITICAL UNCERTAINTIES IN DETERMINING THE FUTURE
| , OF LONG ISLAND SOUND |
-Response of the motion and muxmg of the Sound to climate changes --
| nsmg temperature atmosphenc events
| «The rate of rise of sea level. |
-Response of motson and maxmg of the Sound to sea level rise.
-Temperature mcrease ' |
*The magnltude. and freque_ncy of stochastic biologioal events: novel
' ”pIankton bIoome IntrddUction of exotic speoies etc. |
'Land -use’ patterns throughout the watershed, and particularly in near
~ coastal areas. S -
oE‘fforts to control nutrient inputs from sewage treatment pIanIs"
combined sewer overflows and non-point sources and the effectiveness |
of those efforts. T |
*Acquisition of sens:tive coastal areas.
*Population change and redistribution.
. “«Demographics. |
«Changes in patterns of inputs of wastes between point and non~poi‘nt
s'o‘u'roes _ |
-T‘he Implementatuon of New York City’s Combined Sewer Overflow
Bl Abatement Program. |

_-Chang,mg 'societal priorities.

«eSter substance and structure of envnronmentaI management

Contmued fragmentatxon

Integrated management

Technology dr:ven standards ,Q,L water quahtywdnven standards
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THE SCENARIOS

| The plannmg horizon - IS the year 2050. Using the information
usummarlzed in Tables 3 and 4 we developed the three scenanos descrlbed
‘ earher (1) more of the same, (2) a modest commitment to a better Sound
and (3) a major commltment to a better Sound. We reahze that developing
three scenarios is contrary to the advice of Schwartz (1991), but it is the
strategy we employed nevertheless. He recommend agamst it because the
scenarios may be mterpreted as the best case vscenario, the worst case

. scenario and something in between. That is precisely what we wanted to

‘do - to define the envelope of probable futures for the Sound in the year ~

2050 and an intermediate example.

- The temperature rises slowly because of the greenhouse effect, but
~atmospheric variability - the frequency and -magnitude of atmosphferic“
*eventS‘(etor‘ms) -- changes little. In this scenario, management' of the

| .So.und and the activities in its drainage basin remain fragmented with
little or- no' coordination Technology-based standards continue to be
"vl-employed by the US in managing discharges from sewage treatment
| plants ~The cap on nutrients adopted as part of the Comprehensnve
Conservatlon and Management Plan in 1991 has not been effective.
Populatlon gr_owth ha_s»-resulted in increased nutrient Ioadrng. Sea level
continue’s' to 'ri',se,‘at, abo’o:t the same rate as it has for the past 50 years.

Population continues to'increase slowly, about 0.3% per year. The
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wetlands'have been created along the shoreline for habitat and n'utrient
removal and freshwater wetlands have been created to control non-point :

source runoff.

As sea Ievel rises, the Long lsland Sound basin moves closer to tidal
~ resonance, resultmg in an mcrease in tidal mrxmg Also, there is a Iarger
inflow of the lower layers which transport saline water from Block Island
Sound into Long Island Sound wrth a consequent greater outflow through
the Race in the surface layers. The greater mixing and flushing
complement human activities to improve ,diSsolv,ed oxygen levels in- the

Sound.

~ High speed ferries carry passengers among Long Island, Connecticut
and New York City alleviatin'gv traffic on ccngested highways, reducing air
pollution and increasing environmental :awareness of the beauty and
importance of the Sound. A new and stronger coastal ethic has evolved
vvwhich' makes it easier to ensure the continued commitment of money

| " needed to conserve and enhance the Sound.

Fish stocks are strong and there have been no bans or restrictions on
fisheries because of chemical cOntaminatien for several decades. Many
Shell’fish vbeds“that had been closed for more than a century because of
high coliform levels have been reopened, but others in embayments remain
"closed because of non- pomt source pollution.: A nerber of aquaculture

enterprrses are flourishing; several utilize space in the deeper areas of

~ the Sound.
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This soenar‘io, is one of improved quality of the Sound and expanded
and enhanced uses The Sound is often cited as an exampleof how humans,
through enhghtened management can live in harmony with their coastal

envnronment even in the Nation's most densely populated area.
- DISCUSSION

The first and third scenarios define the envelope of probable futures
for Long _Island Sound in the year 2050. The second scenario falls within
,the' envelope and isv closer to the first than the third. It is clear from
these scenarios -- at least to all of us who partlcnpated in thetr
development -- that unless sngnn‘lcant changes are made in the way
society manages the Long lsland Sound system -- the Sound plus activities
in its watershed and airshed - there will be a progressive deterioration
.o'f the Sound. Moreover, the changes‘in management that are required are

significant.

‘Accor_ding to - Wack (1985a), good scenarios should change the
. decision makers’ assumptions' about how the world works and compel them
to question their model of reality and to change it; to »'restructure and
re’ofganize their mental model of reality; to create a new mental model
that guides their decision»making.' If scenarios do not a'chieye tnis,f they
. are of no value as planning tools. This means that the-interface between

.scen‘arios and decision makers can not be neglected IOr ignored. It means
"that'key managers - mana‘gers,empowered io make the decisions upon

which the scenarios hinge -- should be involved in the development of
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scenarios so that they can experience the “aha” of a fresh, new

- unexpected insight and outcome - -sdmething all of’us expe_rie-nced.

"vae. failed to include those managers in ouf project. It was a
| ‘mistake. Much of the ~vaiué of thv,e technique,,fesults from the relationships
forged' during the frdstréting, vchallvengihg, ,exciting’ éearch 'for solutions as
a group. As the !a‘te,.:PreSident Dwight D. Eisenhower said when he was a
- General in the Army;»"jP‘la»nning is everything; 'thé' plan is nothing.” In
earlier reports (S¢h0bel, 1990; 1991), we stated :that if the condition of
the nation’s _estua'ries and other coastal water bodies are to be improved
' signific_ahtly, it will come through improved env\‘rir’o‘nmental management
and that will require a new paradigm: based upbﬁ partnerships among
managers, scientists, educators and environmentalists. We believe the
deve‘lo‘pment of scenarios can play an important role in nurturing those

partnerships.
Wack: (1985b) suggests two questions to test the value of scenarios:

(1) What ’dovthey leave out? In five to ten years,-
managers ‘must not be éble to say that the scenario d’id.
- nOt Warn them of important events that subsequently
happe_n.ed. | | , |

(2) Do they lead to action? If scenarios do not push
krv'nénage'rs to do something other than that indicated by
; past éxperience, ihey are nothing more than interesting

| speculation.
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0y X .

We will have to wait and see how good our scenanos for Long lsland
Sound are, but we are convmced that the ~strategy can be apphed to

o envuronmental problems w:th good results.

31



| _ACKNOWLEDGEMCENT?S' |

| We thank J Klrk Cochran, R. Lawrence Swanson Peter K. Weyl
Rcbert E Wslson and Wulham M. Wlse for workmg Wlth us to develop the :

scenanos and Maureen Flynn for typmg the numerous drafts of this report

32



REFERENCES

Koppelman, L.E. 1987. A regional planner's perspective, p. 131-138 in Long
Island Sound: Issues, Resources, Status and Management. Seminar
Proceedings. . NOAA ' Estuary-of-the-Month Series No. 3. Estuarine
Programs Office, National Oceanic and Atmospheric  Administration,
Washington, D.C. S

Koppelman, L.E., P.K. Weyl, M.G. Grdss and D.S. Davies, 1976. The Urban Sea:
- Long Island Sound. APraeger Publishers, New 4York, NY. 223 p.

Langs‘taff, L.M. 199(5. Demo'g'r‘aphic and land use trends in the Long Island
Sound region. Long' Island Sound Study Technical Report, U.S.
Environmental Protection Agency, Boston, MA. 16 p. '

New England River Basins Commission. 1975. People and the Sound: A Plan
for Long Island Sound. Final draft, May 1975. New England River Basins
Commission, New Haven, CT. -

Salwen, B. 1975. Post-glacial environments and cultural change in the
Hudson River Basin. Man in the Northwest 10:43-70.

Schubel, J.R. 1990. On Development of an Estuarine SC'ience-Management
- Paradigm, Marine Sciences Research Center, Working Paper #46.

Schubel, J.R. 1991. On 'DeVelopment of an Estuarine Science-Management
Paradigm, Marine Sciences Research Center, Working Paper #50.

- Schwartz, Peter, 1991. The Art of the Long View. A Curreny Book of
- Doubleday, New York, NY. 258 p. -

Terleckyj, N.E. and C.D. Coleman, 1989. Data and Methods, p. 31-44. |n
Regional Economic Growth in the United States: Projections for 1989-
2010, Summary Volume |, National Planning Association Data Services,
Inc., Washington, D.C. . '

‘Wack, Pierre,_198'5a‘. Scenarios: Uncharted Waters Ahead. Harvard
Business Review Sept.-Oct. 1985:73-89. 4

Wack, Pierre, 1985b. Shooting The Rapids. Harvard Business Review Nov.-
Dec. 1985:139-150.

33



1

"Figure 1.

, Fiéure 2

LIST OF FIGURES

Map of Long Island Sound

,Pobulation Growth in the Long Island Sound Study Area, 1940-

2030 (From Langstaff 1990). The Long Island  Sound Study

'._»area is_defined as including all of Connecticut, the Long Island.

‘Figure' 3.

Figure 4,

Figure 5.

Sound drainage area ~within Westchester County, - those
portions of New. York City serviced by ‘the four wastewater

~treatment plants in the Bronx and Queens. which discharge to

the Sound, and the north-flowing drainage area of Long Island. -

This terminology_‘ is consistent with Langsta‘ff‘ (1990).
Population Density of the U.S. and as a Function of Proximity
to the Coast in the Long Island Sound Study Area. (From
Langstaff 19901). R

Present Land Usé'Practices in" the Long Island Sound Drainage
Basin (From Langstaff 1990). . :

Changes in -Agricultural Land Use Practices in the Long Island
Sound Drainage Basin, 1940-1990 (From Langstaff- 1990).

- 34




10 15 2‘0 Miles

_ ; S %
20 - Kilometers - . %

3 ,
3
S :
o - 2 . . o8 o e NS,
- D IS Y
) 3 s
.
. I . 5% ‘Niantic Bay
0 v & . . M X ) )
s &/ o0 PRLIR M ¢ 008 o ‘
of s .. a3 . . 3o & Ao V
A o ORI SIS ity R : : coo ' -
*o . ye -
D - oo g 3} '

. 2,
. .. [ : :
9N, 53 )
¥ ) g 2 : The R
gF /. e i - . e Race
So qg0 o ’
. LS .
. 50,00
b
b"
YO
» L
o,
. o
ot
) 3
ote
. Q
‘.
Ve
P B
L Y o4y
.
e \ s

: _Hudson River

4 e Lioyd's Eatons Neck - . :
T R R & S RO o o reham -
g £.‘,;‘-’,.Hempstead - Neck . . Port Jefferson dred: _ o
% Harbor o ) .‘“ Northporte={ /- ' : Rk :
| g" B E,"-' ".‘ sk Y Sl FlanqersBasr.-";..~Z: Little Peconic Bay
R o b i .
".-. .' ::.. :. $.,. \¢
. 40y . .3-: ’ i
F P dadulo s P
QQ AN DRV A

Ny ,;’-' 'East Rive;

Figure 1.




miilions

eV

N

POPULATION GROWTH IN THE LONG ISLAND
- SOUND STUDY AREA, 1940-2030

410 4% 13% 28% 12% 11% 1.1%
. o « 170 . - o

37.3%

1940 1950 1960 1970 1980 1990 . 2000 2010 2020 2030

Figure 2.

|



2

Persons/ km |

- : 16{}0-—.

14004

600

4004 .

200

1200 -
1000

800

~ Entire LIS
Watershed

s

-~ NYand
- allof
536 |

' POPULATION DENSITY

cT  f
Coastal
Counties |

only

only -
1529

888

215 |

' Figure3.

NYand
Coastal




L ~ LANDUSEINTHE
Cropland | LONG ISLAND
5% ~_ SOUNDSTUDY aREA

Pasture

2.6% ™~

) Other (not sewered)
24.7%

< / Urban (sewered)

11.6%
Forest

55.7%

Figure 4.




Y pmEDUE




	w66_55_0000001A
	w66_55_0000002A
	w66_55_0000003A
	w66_55_0000004A
	w66_55_0000005A
	w66_55_0000006A
	w66_55_0000007A
	w66_55_0000008A
	w66_55_0000009A
	w66_55_0000010A
	w66_55_0000011A
	w66_55_0000012A
	w66_55_0000013A
	w66_55_0000014A
	w66_55_0000016A
	w66_55_0000017A
	w66_55_0000018A
	w66_55_0000019A
	w66_55_0000020A
	w66_55_0000021A
	w66_55_0000022A
	w66_55_0000023A
	w66_55_0000024A
	w66_55_0000025A
	w66_55_0000030A
	w66_55_0000031A
	w66_55_0000032A
	w66_55_0000033A
	w66_55_0000034A
	w66_55_0000035A
	w66_55_0000036A
	w66_55_0000037A
	w66_55_0000038A
	w66_55_0000039A
	w66_55_0000040A
	w66_55_0000042A

