 SOME POSSIBLE FUTURES
- oF
LONG ISLAND SOUND

'J.R. SCHUBEL AND D.W. PRITCHARD

MARINE SCIENCES RESEARCH CENTER
THE UNIVERSITY AT. STONY BROOK
STONY BROOK NEW YORK 11794-5000

- “The Future Ain't What It Used To Be .
Yogi Berra

| ,"'WOrkihg" Papef'55 : Approved for Distribution
Reference No. 91-17 .

J. R. Schubel







-t

IR 2

B

ALHF N T2y

EE el

iz

752677

INTRODUCTION

Long Island Sound rs many thmgs 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 region 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 ISIand" Sevund'i's also unusual in its natural features, Figure 1.

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

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

Connecticut Rlver which accounts for 70% of the total freshwater --

‘enters near the mouth In most estuaries, the major source of freshwater

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

; Jersey Harbor.

In spite of the intense pressures of society ~and the large
recreational demand, concern for the water quality of Long lIsland 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 Leng lIsland Regional Planning Board prepared a wastewater




R ()

»lmanagement' program to identify and manage water quality problems

related to groundwater, fresh surface waters and marine waters.

- The problems vof';. the "Soundv identified in the 1970s are not unlike

't‘hose, of tne 1990s: closure ’o'f‘ beaches and shellfish beds because of high

coliform: counts; disposal of inadequately treated wastewater; over

enrichment by nutrients '_and,re.sul\ting hypoxia; disposal of untreated urban

stormwater runoff; non-point source runoff from urban, suburban and

agricultural areas; and discharges of industrial wastes -- metals,

" chlorinated h'ydrocarbons and other contaminants; and chronic and episodic -

_releases of petroleum products.

The first Long Island Sound study was initiated in 1971 by the New
England River Bast_ns CommiS*sion ,(1975). The goal was “to produce a plan
of action by the spring of ‘197’5,' which balances the need to vprotect,
conserve and’ wisely de‘velop:’_the' Sound and its related shorelands as a
major economic 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 ot al. (1976), there was little cOordination

among the 20 federal agenc:es that conducted the work to produce the

| ; plan, and the plan was ‘more an aggregatlon of existing plans than a

coherent-plan. The thorny issues of controlling growth and development

| throughout the Long Island Sound region were madequately addressed by

the 19'75‘} plan and because there was little public involvement in its

preparatiOn,‘ there' was little motivation to implement the plan.




The second Long Island Sound Study leSS) was initiated in 1985

under the sponsorshrp of the U S. Envrronmental Protection ‘Agency through
its National Estuary Program. The Natronal Estuary Program was
established in 1984 by the U.S. -Congress to |mprove the ,e'nvironmental |
qualrty of the natrons most rmportant estuarres Most of the research‘

phase of the ‘Study ended in 1990. The Comprehensrve Conservation and
| "Management'Plan }sh_ould ,be vfmrshed sometrme in 1992, although many in
the scientific community '_beli’eveﬂ that knowledge of the biology,
| chemistry, geology and physics of the Sound remains inadequate to provide
an appropnate scientific and technical ‘basis for such a plan. The major |
~water quality issues addressed in the Study were eutrophlcatlon and
| hypoxra,‘ toxics, pathogen‘s_ and floatables. - Support for research on Long
Island Sound -k-‘ 'support essential for generation of the scientific
information needed to ,_develdop effective 'vma'n'vagement plans -- d.ropped
precipitously in 1990:. The pressure to take action is increasing, oftenvv

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

Although Long I'sI_a\nd Sound has been the site of some excellent
estuarine' research, the Sound has received far less attention and support
for researCh than has 'Ches'apeake', Bay and most of the nation’s other major
estuaries. There have been very few systematic Sound-wide initiatives
for research or momtonng and none has been sustained for more than a
few years “The constancy of commrtment of Maryland and Virginia to the

| Chesapeake_Bay has been absent in New York and Connecticut for Longv

Island Sound. There are encouraging signs that this situation is changing.




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

‘will determine the future of Long Island Sound. The effects of society

will be determined by activities that’take place within the dr'avinage basin

and they will be dominated by population, by land use practices and by

waste disposal strategies.

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

The direct effects of global warming w:ll be small but the effects of sea

_level rise could be srgmflcant An mcrease in temperature will have

countervaxlmg effects on the mixing of Long Island Sound wate}rs.
Increased solar msclatron will warm the upper layers of the Sound,
thereby stren_gthening ‘the vertical .stratificati\on and aggravating the
'problems of hypo.xia in the lower layers. This negative effect on .m‘ixing

will be 'cffset by a positive effect of warming. Warming the atrncsphere'

- will increase the frequency and “intensity of storms which will increase

wind mixing of the Sound. Increased mixing will recharge the lower

layers of the Sound with onyen thereby alleviating hypoxia. It is not

clear which of these two effects will dominate.

Because the regron is generally quret tectomcally, the probablllty of

~intense earthquake actrwty and dramatic changes in basin geometry is

small. Because the basin is large and deep and separated from the ocean

by a long and»farrly wide island, there are no chances of breakthroughs or

blowouts of that'barrier‘. Comp‘ared to its large area and depth, the

sediment inputs to Long Island Sound are small. Because sea level not
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only will continue to rise, but will probably rise ‘more rapidly in the

"future, the volume of the basin will grow, extending the. life of the Sound
as an estuary. Therefore, the future of Long Island Sound as a
geomophological and oceanogréphic entity is not at .risk; certainly not on a

time scale of centuries.

What is in question is the quality of that future; Our assignment is
to forecast the Sound'’s futuré. Mindful of Samuel Goldwyn’s admonition:
“Never make forecasts, esbecially‘\ ébout the future,” we have chosen a
different strategy. 'The' strategy H‘is‘the ‘d_evelo_prrvlent of “scenarios” --
stories about how Long lslanrd Sound’s future“ might turn out. Our‘planning |
horizon is the year 2050. There is another reason -- besides cowardiceh‘--
for 'sélecting this s‘trategy.v The future of Lo,n;g Island Sound will depend -
upon people and théir actions. Wé agvree .with“ Will and Ariel Durant’s
observation about the future which also appliesto the future of the Sound
-- “The future never'jus_t happened, it was created.” While i‘t is cleér that
society will create the _S‘ound's‘future, it is not clear which of the
pdssible futures it will create.. That future will depend upon the
interactions of driving forces -- natUral and anthropogehi_c -- ‘,'with

critical uncertainties.

In _this paper we explore the range of those possible futures. Since
the 'possible futures will depend primarily upon people ah'd their
activities, we first review the po'pulation and land use practices in the

drainage basin -- past, present, and future populations and practices --

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

of plannmg for estuaries.

POPULATION

Long lsland Sound rs located in the megalopolrs that runs.along the

'ea’stern seaboard from Boston to Virginia. This coastal strrp is the most

densely populated region'ofrthe U.S. and contarns some of the nation’s

oldest cities. The Long lsland Sound region is the most densely populated

segment “of this megalopohs “and is believed to have been even before

‘European settlement. ‘According to Salwen (1975), Long Island may have

had the highest population 'den'sity of all abo'riginal North- America. As

- many as 20,000 Montauk Indians are belleved to have lived on Long Island

at the tlme of Verrazanos arnval in 1524 and a similar number of

Wapprnger Indians l|ved in what was to become Connecticut. These large

numbers of lndrans were attracted to the coastal areas borderrng the

Sound by therr comblned marine and woodland resources (Langstaff 1990).

The high populatron density of the coastal regions borderrng the

Sound continued following - European settlement According to Langstaff

(1990), byv1774 Connecticut was one of the most densely settled areas o'f .

 the Amer‘ic'an colo'nies ‘and ‘most of the people lived’ in coastal

communrtles and relied heavrly upon agnculture and trade. During colomal

_days, large areas of the Sounds forested watershed in Connecticut were

cleared fo-r agrlculture. Large -areas of Long Island were deforested for

agricul_ture-, and for lumber and firewood for the growing New York City.




As the coastal populatlon continued to grow there was a shift away

'from agnculture and trading to small manufactunng (Langstaff 1990).

The mdustnal revolution (17501850) led to a progressuve and rapld’
urbamzatlon of the region. Not only did New York Clty expenence rapid

growth but manufacturmg cities sprung up, partlcularly along the coast,

" because ofvthe_dependence on water for transportatlon 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 one of general decline in

environmental quality in cities. There ‘was little infrastructure to handle

the mushreoming wastes of the rapidly.g'rowing‘ and more affluent eociety
in urban areas. Many of the wasteS' were  discarded directly into the
region’s waterways. New York Harbor, the lower Hudson, the East and
Harlem Rivers became ‘open aqerus dumps for industrial and hur’nanv
wastes. The problems of Long lIsland Sound then -- as today -- were

concentrated in the western third of the Sound.

In the rhidfnineteeth- and early twentieth centuries, both Connecticut
coastal communities and Long lIsland ‘communities were i;.ncreaSithy
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 reglon and, in many ways, the time of greatest human
impact on the natura‘l environment, including 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 impacts of wastes on the

envrronment particularly on the urban terrestrial environment, were

&

"amelrorated relatrve to those experrenced durmg the mdustnal revolution.

~ Following World »War Il the demand for inexpensive land to develop
housing 'projects'- to aCcommodate the rapidly growing, population led to

conversion of agrrcultural lands and to the draining' and filling of

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

Iegs and galloped across Long Island and coastal Connectrcut To be more

correct, it got;mto the famlly car and sped across the landscape.,

Manufacturing declined as the demand for white collar workers in New

_York City rose. The pattern of growth was ‘nohllo_nger driven by proximity

to water for power “and transporatlon it was fueled by urban hubs
(Langstaff 1990). | |

The most intensive development after World War |l followed coastal

transporation corridors where railroads and highways made'commuting to

“New York City co'nvenient. The greatest growth occurred in“ Connecticut

between New York City and New Haven; and on Long lIsland in Nassau

County The mcreased housrng increased the demands for mfrastructure

to support the growing populatrons (Langstaff 1990). Few towns were

prepared to handle the rapid growth and environmental concerns did not

 have a high priority. There was Jlittle land-use planning; particularly

long-range planning.

The history and_pr_ojections of population growth in the Long lIsland

Sound region are surnmarized in Figure 2. The most rapid growth occurred
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between 1950 and 1960 when the population inc_reased’ by a whopping
37.3%. 'vBegin: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. po’pu|ation incre'ased by 11 4%, the population in the Long lIsland

Sound reglon grew by only about 1%. The trend of the Northeast lagging
wen behind the natlonal average contmued through the 1980s and the

1990 Census mdlcated that the trend persrsted ~Nationally, the areas of

‘most rapid population growth over the past two decades have been the

South and the West.

The population projections for the Lohg Island Sound region call for
continuation of the low growth rate for at Ieast the next several decades
The projected rates for the 20 year perlod 1990-2010, range. from about
5.4% to 7.4% depending upon the assumptions (Langstaff 1990; Te_rleckyj
and Colemari 1989). When appropriate adjustments are made to account
for the different assumptrons the range narrows to 5.4 to 6% for the

period 1990- 2010 ~More than 75% of the growth is projected to take place

in the coastal counties of Connecticut and Rhode _Island 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 of

14.3%. By contrast, the ‘New York counties bordering western Long lIsland

'Sound 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

Connecticut are s‘ummarlzed in /Flgure 3. The concentratlon of people in

-coastal areas is obvious. In spite of popular dogma,vhowever, there is

little evidence that‘the Wm of the total populations of
Connecticut and New York who live in coastal counties and towns are
increasin'g According to Langstaff (1990) the p__e_x_c_e_n_l_a_g_e_ of

Connectlcuts populatlon living in coastal counties and towns actually

| , declmed sllghtly between 1940 and 1980, Table 1. Whlle the percentage

declmed slightly, the actual numbers showed a small increase. The

mcrease in absolute numbers on Long Island has probably been somewhat

vlarger

Table 1. Change in Connecticut’s Coastal Population, 1940-1980

YEAR

% of CT Populatton
in Coastal Countles 63.4 62.9 62.7 62.1 62.3

% of CT vPopuIation

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
siress 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 dramage basrn of the Sound are
summanzed in Figure 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 1950s and 1960s when population and
‘ suburbamzatlon mcreased rapidly (Langstaff 1990). Changes in
i agncultural land use reflected by land cover from 1940-1990 are shown
_m Flgure 5 (Langstaff 1990).

Urbanrzatron of the drainage basrn lS increasing. Langstaff (1990) |
defmed an urban area as an area served by sewers. For the entire Sound
p'watershed in New York and Connecticut, approxrmately 70% of the total |
' populatlon is served by sewers. Approxrmately 10% of Connecticut’'s area
is sewered but it serves 45% of its population.. On "Long Island, 12% of the
land area and 33% of the population within the Sound drainage basin "is
sewered. The percentage of the populatlon served by sewers will probably
increase as populatlon grows over the next several decades. Non-pomt-‘
"sources of pollutants. also will increase with continued suburbanization
In general the impacts of populatlon on coastal environments on a per -

caplta basis are greater in suburban areas than in crtres

ln summary, populatlon land use and waste management practices
- are three of the major factors that wrlI determine the future of ‘Long
lsl_and Sound. In the next section we explore the range of plausible futures

of Long Island ‘Sound. -
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SCENARIOS AS A METHOD OF PLANNING FOR ESTUARIES

In thrs paper we use the concept of “scenarros as a tool for taking

the long view of what might happen to Long Island - Sound in an uncertain
world.  Scenarios are not predictions, although one mrght argue that the

strategy of developmg scenarios is consnstent with the admonition that if

you are going to make predrctlons make lots of them. Scenano spinning is

-about perceiving possible futures in the present, rather than about

_predicting the future. Scenarios are stories of how things might turn out

(Schwartz 1991). And, good scenarios do not simply extrapolate trends of

the present. As Edmund Burke once observed "_‘You can never plan t,he_
future by the past.”

The use of scenarios first emerged after World War ll as a method
for military planning. The strategy was refined in the 1960s by Herman
Kahn for work with the Air Force. In the late 1960s and early 19703
Pierre 'Wack a planner in the London offices of the Royal Dutch Shell
Corporatron refined and ennched the strategy further. We draw upon two
articles by Pierre 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

reductionist process it is an art hke story telling.  According to

Schwartz, a good scenario deals with the world of facts and the world of

perceptions. The purpose of scenarios is to gather and transform

information of strategic significance into fresh perceptions.
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“A good ‘set of scenarios consists of‘a_few alternative and internally
consistent 'p'ath'vvays to the future. “They are not a group of quasi-
forecasts one “of which may be right. Decision scenarros describe

jd:fferent worlds not jUSt drfferent outcomes 'in the same world” (Wack

."‘ '1985b p. 146). We quote from Wack

“The point, to repeat, /s not so much_‘fo have one scenario
that,'fgets’ _it_,;'right’ as to have a"is"e.t, of scenarios that
illuminates the major forces driving ‘t'he system, their
inte'r‘-r/elation'ships and the critical uncertainties. The
users can then sharpen their focus on key enwronmenta/

| questions, alded by new concepts and a richer Ianguage
system- -through which they exchange ideas and data.”
(Wack 1985b, p. 146). |

.Scenarioplannin'g -- planning based upon scenarios -- is about
making choices now with an understanding of how things might turn out.

It is, of course, lmphc:lty ‘expected that the chorces made now will

mfluence which scenario actually develops That is after all the purpose
- of planning -- to shape the future. This conclusron is conscstent with the
R ;'statement referred to earher by will and Ariel Durant in “Their Lessons of

o History”: | “‘The future never ;ust happened it was created.” It also is

consistent. wrth what Peter ‘Drucker, the well-known management

| spec:ahst observed about Iong range plannmg ~ long-range planning does

not deal W|th future decrsxons but with the future of present demsmns

Schwartz (1991) descnbed the beneflts of scenarios in planning in this

15

S &L"";'_“,}
. A




SO

way: The end result of developing scenarios “... is not an accurate picture

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

Scenarios use 'Iogic's to describe _how the driving forces might
_plaus_ibly beha\re in the f_uture. G‘ood sceharios 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 alternatives, however.

In spinning scenarios, the ’identiﬁcation of driving forces -- pre-

determined events and critical uncer_tainties -- set the boundary

- conditions for the set of plausible futures. | Dnvmg forces are forces that

mfluence the outcome of events; they move the plot they determine the
storys outcome. Predetermined events are events that do not depend upon

any particular chain of evehts. They either heve_already occurredvor they

are almost certain to, but events whose consequences have not yet

unfolded. If an event seems certain regardless of which scenarios plays

out, that event |s by definition a pre-determined event. Wack (1985a p.

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

“Suppose,- for example, heavy monsoon rains hit the upper
part of the Ganges River basin. With little doub’t- you
know that something extraordinary will happen within
two days at Rishikesh at the foothills of ,th‘e Hima/ayas;
~in »Allahabad, three or four days :/ater; and at Benares,
| Mo 'days 'after that. You derive that knowledge not from

gazing into a crj)Stal ball but from simply recognizing

16
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the future implications of a ramfall that has already

occurred ”

- The steps in »deve'loping scenarios are'summarized in Table 2. Our
attempt to 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 -- “Blg Brown”, (2) a modest commltment to a better
Sound - “A Little Blt of Green” and (3) a major-commltment to a b-etter

Sound -- “Big Green.”

Development of good scenarlos requures the group interaction  of

well- mformed people w:th different perspectlves We were assisted by a

- number of our colleagues in developing the scenarios WlthOUt the a

partncnpatlon of J. Klrk Cochran R. Lawrence Swanson Peter K. Weyl,
Robert E. Wilson and Wllllam ‘M. Wise, we could not have succeeded After :
a. warm-up penod we. developed a good group dynamic and had a

stimulating dlSCUSSlOﬂ that lasted nearly four hours. That dlscussmn led‘

to the development of the scenanos described in the next sectnon

17
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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 Scenanos to Environmental Plannmg) '

ldentlfy Key Focal Issues or Decisions.
Start with lmportant decrsrons that have to be made. (For
example for Long Island Sound a key issue is how to control

nutnents to, reduce_ hypoxia).

Identlfy key factors at the local and regional levels

that wnl affect the success or failure of the declsronsv"
: descrlbed in Step 1.

What wnl decrs:on makers want to know when making key -

chouces'? '

Identify the driving forces -- the social, economic,

. political environmental and technological forces that influence”

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

determmed forces and those that are highly uncertam --

fcrntlcal uncertamtres What is inevitable and necessary and

what is unpredlctable and still a matter of chorce’? Pre-

1 -'determmed events are the same in all scenanos

Thrs rs the most research intensive phase of scenarlos

" development

18

B

S s i B A AL o e Y st




h 4

),

Step 4. Rank key factors and driving forces on the bas:s of two

Step 5.

vStep 6.

Step 7.

Step 8.

surroundmg those factors or trends.

| (b) commumcates the point effect:vely

_early sngns of whlch scenario is “Playing Out.”

cntena - (a) the degree of umportance for success of the issue

or decusuon identified in Step 1 and (b) the degree of uncertamty

Select Scenario Logics.

The resmts‘ of Step 4 lead tc the axes -- the plot lines -- along"v

which s_ce‘narios.will differ -- axes of criticatl uncertainty. L
Determining the axes is among the most important steps in__ the |
-entire scenério-generating ’proces's -‘"-'Th'e challenge is to id"entify "

the plot that (a) best captures the dynamtcs of the situation and

Expand’ and Enrlch the Scenanos

Flesh out the skeleton scenanos by returnmg to Steps 2 and 3.

Explore the lmpllcatlons of the Decision (ldentmed in

Step 1) in Each Scenario.

Is the dec:snon or strategy robust across all scenarios

- or does it look good in only one or two?

Select leading mdlcators and slgnposts to monitor for‘ |
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TABLE 3. ,PRE-DETERMINED EVENTS THAT WILL AFFECT THE

FUTURE OF LONG ISLAND SOUND
-The 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 wnnd mlxmg than most
other large, deep estuarles -

*River inflow to the Sound will continue to be dominated by Connectlcut
Ruvers

| °The direct cross- Sound flow of discharge from Connectlcut Rivers to the

Long Island shore wull continue.

‘Mean salinity of the Sound - W|II increase due to the contmued rise in sea
Ievel : '

-'-The Sound will continue to trap ‘most of the sedlments and sediment-

associated contaminants it receives:; the major site of fine-grained
sediment accumulatlon will continue to be the western Sound.

*Sea IeVet will continue to rise.

*The populatuon density of the Long Island Sound coastal regaon will
remam the highest of any estuary in the nation.

: V-New York City- will contmue to dominate water quality of the western'

Sound and of a narrow nearshore band that hugs the north shore of Long
Island at least as far east as Eaton’s Neck

*Inputs of mdustnal wastes will contmue to decline because of flight of

industry from the reglon and the success of industrial pretreatment
programs

-The Sound will continue to be subject to intense recreational |
expectations and pressures. "

*The Sound will 'co‘ntinue to be subject to multiple and conflicting uses.
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TABLE 4. CRITICAL UNCERTAINTIES IN DETERMINING THE FUTURE ,
| OF LONG ISLAND SOUND
-Response of the motlon and mnxmg of the Sound to climate changes --

rising temperature atmospheric events.

'-The rate of rise of sea Ievel

-Response of motion and mlxmg of the Sound to sea level rise.

-Ter‘*perature increase.

*The magnrtudev and frequency of stochastic biological events: novel
’ '_plankton_ bloomé, introduction of exotic species, etc.
-Landéuse patterns throughout the watershed, and particularly in near:

coastal areas.

| -Efforts to control nutrient inputs from sewage treatment plants,

combined sewer overflows and non-point sources and the effectiveness |
of those efforts. R
«Acquisition of sensitive coastal areas.

*Population change and redistribution.

: *Demographics.

«Changes in patterns of inputs of wastes between point and non-point
sources.
oThe lmplementatlon of New York City’s Combined Sewer Overflow

Abatement Program

, -Changmg 'societal priorities.

: ‘Style substance and structure of environmental management

Contmued fragmentatlon

lntegrated _management

Technology-d,riven Standards ,QL water quality-driven standards.
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" THE SCENARIOS

The plannmg horizon . lS the year 2050 ‘Using the information

: summanzed m Tables 3 and 4 we developed the three scenarlos descnbed

earller (1) more of the same, (2) a modest commitment to a better Sound

| _and (3) a major commltment to a better Sound. We reallze that developing

three soenarlos |s contrary to the advice of Schwartz (1991), but it is the

strategy we employed nevertheless. He recommend against it because the
| _scenarlos may be rnterpreted as the best case scenarlo the worst case

| B ;,'scenarlo and somethmg m between. That is precisely -what we wanted to '
do -- to defme the .envelope,of probable futures for the Sound in the year -

| 2050 and an inter'mediate’example.

Scenario I: More of the Same -- Big Brown or The Last Gasp

- The temperature -rises slowly because of the greenhouse effect, but

__-atm_osph;efric variability -- the frequency and magnitude of atmospheric

_events ',-(storms) - changes little. In this scenario, management of the -
| _S."ovund and the activities in its drainage basin re_main ~fragm’ented with
: »'little’ or- no»' coordination Technology-based standards continue to be

'.-employed by the US in managing discharges from sewage treatment

plants - The cap on nutrients adopted as part of the Comprehensrve |

Conservatlon and Management Plan in 1991 has not been effective.

_Populatlon g-rowth has resulted in increased nutrient loadrng Sea level
' contmues to rlse at about the same rate as it has for the past 50 years.

- Populatlon continues to increase slowly, about 0.3% per year. The




wetlands ‘have been created along the shoreline for habltat and nutrient
removal and freshwater wetlands have been created to control non- pomt

source runoff.

As sea level rises, the Long Island Sound basin moves closer to tidal

} resonance resulting in an mcrease in tidal mlxmg Also there is a larger

inflow of the lower layers which transport saline water from Block Island
Sound into Long lIsland ‘vSound; with a con‘sequent greater outflow throUgh_
the Race in the surface layers. The greater mixing and flushing'

complement human activities to improve dissolved oxygen levels in- the

Sound.

~ High speed ferries carry passengers among Long Island, Connecticut
and New York City alleviating traffic on congested highways, reducing air
pollution and increasing environmental awareness of the beauty and

importance of the Sound. - A new and stronger coastal ethic has evolved

which 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 contamination for several decades. Many

shellfish beds 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 number of aquaculture

Jenterprises are flourishmg, several utilize space in the deeper areas of

- the Sound.
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 This scenario is one of improved quality of the Sound and expanded

> and enhanced uses. The Sound is often cited as an example of how humans,
y L ‘through enlivghtened, management, can live in“ha_rmony with their coastal
; | eny‘ironment, even in the Nation’s most densely populated area. |
S ,

- DISCUSSION
) _
" o " The first and third scenanos define the envelope of probable futures
?», | for Long |sland Sound in the year 2050. The second scenario falls within
Y the envelope and is closer to the first than the third. It is clear from
" | these scenarios -- at least to all off"us 'who participated in their

development -- that unless srgnn‘lcant changes are made in the way
somety manages the Long Island Sound system -- the Sound plus actlvmes
in its watershed and arrshed -- there will be a progressive detenora_tlon |
'of the Sound. Moreover, the changes’in management that are required are

~significant.

Accordlng to- Wack (1985a) good scenariOS' should change the

- decision makers assumptlons about how the world works and compel them
to questlon their model of reality and to change it; to restructure and
reorgamze thelr mental model of reahty, to create a new mental model
that gurdes therr decrsnon making. I scenanos do not achleve this, they
 are of no value as planning tools. ThlS means that the-interface between
.scen.arios and'decislon makers can not be neglected or ignored. It means
V’that key ‘manage"rs’ -- mana'gersempowe.r_ed to make the decisions upon

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

s unexpééted insight and outcome -- ’so'mething all of us expe»r,ienced.

'."/We failed to include tho’sle'managers in ouf project. It was a
mistake. .'Much of the >vaiué‘ of th“e techniqueﬁr}esults,from the relationships
| forged during the fru‘strating,. ‘chall‘enging, ,ex’citing search"for solutions és
a3 éroup. As 'the'latéﬂ:Prés‘ident Dwight D. Eisenhower said when he was a
~ General in the Army, "jP'Iarnning::is everything; the plan is nothing.” In
earlier reports (Sﬁ:hUbel, 1990, 1991), we stated that if the condition of
the nation’s estuaries and other coastal water bodies are to be improved

significantly, it ’v_vil_l"come th'roug:h improved environmental management

and that will require a new paradigm based upoh partnerships ‘among'

managers, scientists, educators and environmentalists. We believe the
develovpment of scenarios can play an important role in nurturing those

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

(1) What do they leave out? In five to ten years,
managers 'mu:st not be able to say that the scenario did'
not warn them of important events that subsequently
happen'ed. | ,
(2_) Do they lead to action? If scenarios do not push
| manag_érs to do somethin}g other than that indicated by

vv;]pa'st experience, they are nbthing more than interesting

speculation.
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We will have to wait and see how good our scenanos for Long Island

Sound are,- but we are convinced that the strategy can be apphed to

envnronmental problems wnth good results.
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Map of Long Island Sound

‘Po'pu‘iation ,Gk\oW’th 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.

Sound drainage area within Westchester County, those

B 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 Langstaff (1990).

‘F'igure' 3.

Figure 4.

‘Figure 5.

Population Density of the U.S. and a’savf"‘Fun’ction:of: 'Proximity
to the Coast in the Long Island Sound Study Area. (From
Langstaff 1990). o L '

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

Changes ‘in .,Agricultural Land Use Practices in the Long Isiandv =

Sound Drainage Basin, 1940-1990 (From Langstaff- 1990).
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