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The- Southeastern New England Study
(SENE) is a “‘level B water and related land
resources study.’’ It was conducted under the
provisions of the federal Water Resources
Planning Act of 1965. The- resources man-
agement program the Study produced was
developed by a team of federal, state, and
regional officials, local citizens, and the scien-
_ tificcommunity, under the overall coordination

of the New England River Basins Commission.
Itis a part of the Commission’s comprehensive,
coordinated joint plan for the water and related
land resources of New England.
. The recommended program for managing
the resources of Southeastern New England is
described, in increasing level of detail, in the
following Final Reports:

A SUMMARY highlighting the principal
findings and recommendations of the Study,
and their implications for the future of the re-

won.

A REGIONAL REPORT and Environmen-
tal Impact Statement describing in detail the
natural resources, issues and problems facing
the. region, the alternative solutions examined
during the Study, the recommendations made,
and.their implications. It includes policies and
programs_for dealing with water supply, land
use, water quality, outdoor recreation, marine
resources, flood and erosion protection, and
key facilities siting, and the changes in state
and local government required to implement
- the program.

Ten PLANNING AREA REPORTS dealing
with the same subjects as the Regional Report,
but aimed at the local level. Eastern Mas-
sachusetts and Rhode Island were divided into
ten ““planning areas’’ based either on tradi-
tional sub-state divisions or principal river ba-
sins. Reports were prepared for the following
areas:

1. Ipswich-North Shore,

2. Boston Metropolitan,
3. South Shore,
4. Cape Cod and the Islands,
5. Buzzards Bay,
6. Taunton,
7. Blackstone and Vicinity,
8. Pawtuxet,
9. Narragansett Bay and
Block Island,
Pawcatuck

Other reports prepared during the course of
the Study include the following:
Inventory Reports
For each of the ten planning areas, inventory
reports were prepared covering the following
subjects: climate, meteorology, hydrology,
geology: land use, patterns, allocations, and
management; special environmental factors;
water supply; ground water management; water
quality control; outdoor recreation; fish and
wildlife; navigation; flood plain zoning and
streamflow management; inland wetlands
management; coastal resources; irrigation and
drainage; sediment and erosion; power; miner-
als.

Special Reports

In addition to inventory reports, over a dozen
special reports were prepared, including:
Socio-Economic and Environmental Base
Study, Volumes I and IT; Economic analyses of
water supply and demand issues, power plant
siting, coastal resources allocation, and sand
and gravel mining; Legal and  institutional
analyses of the state wetlands laws, arrange-
ments for water supply service, fiscal policy
and land control, access to natural resources
areas, and management structure for water and
land use issues; Urban Waters Special Study;
Summaries of public workshops

Copies of reports are available from: - ..

New England River Basins Commission
55 Court Street ’
Boston, Massachusetts 02108

National Technical Information
Service i
Springfield, Virginia 22151

and also in each of the 208 libraries and 210
town halls throughout the SENE region.
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To Their Excellencies, the
Governors of Massachusetts
and Rhode Island; to the
Water Resources Council for
transmittal to the Congress
through the President of the
United States; and to the
people of Southeastern New
England:

The water and related land
resources of Southeastern
New England serve over five
million people in eastern Mas-
sachusetts and Rhode Island
with one of the most attractive
landscapes for living of any
urban region in the world.

These resources are under
intense pressure. The future
will bring additional stress as
population grows and the re-
gion seeks the expanded
economic base it needs to pro-
vide a decent standard of liv-
ing for all its citizens.

Fortunately, the needs of
the foreseeable future can be
met without degrading the
special quality of this

environment—if patterns of .

growth respect the capabilities
of land and water resources,
and if resource systems of

special value and vulnerability -

are vigorously protected.
This report outlines a

strategy for accommodating

and helping guide growth in

L ways consistent with wise use
@ of natural resources, and rec-
. ommends policies, programs

and specific actions to de-

" velop, protect and enhance

these resources to meet a wide

~ range of human needs.



- The report represents the
diligent labor of over 250 in-
dividuals, both private citi-
zens and public officials work-
ing at local, state and federal
levels for the management of
our resources. Many of the
solutions they have proposed
can be carried out immediate-
ly; still others will require
changes in laws or custom or
funding levels. The partici-
pants did not always agree,
but to an unprecedented de-
gree this document represents
a consensus. We are deeply
grateful to all.

Southeastern New England
is, to put it simply, a good
place to live and work. The
resources management strat-
egy offered in this report is
designed to help keep it that
way.

Respectfully submitted,

Antf

R. Frank Gregg, Chairman
New England River Basins
Commission
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REPORT OF THE SOUTHEASTERN NEW ENGLAND STUDY

READER’S GUIDE: HOW TO REVIEW THIS REPORT

® In five minutes Read the OVERVIEW which folds out as one large sheet.
There is an extra copy in the pocket in the rear for
FOR A “THUMBNAIL SKETCH”> those who would like to mount it on the wall.
® In a half hour or less Read the SUMMARY. It is published separately.
You can read it in either of two ways:
TO LEARN THE MAIN POINTS ® SELECTIVELY. Read the Chapters on Goals and

Approach and Guiding Growth, plus any others that
interest you. Chapters are boldly labeled to facilitate
selective reading; or

. ENT[RELY. Read the full summary for a fuller
understanding of the highlights of the SENE Study.

® In one day or less Read the REGIONAL REPORT.

® SELECTIVELY. It is organized exactly like the
TO UNDERSTAND THE DETAILS summary. Wherever your interests lie, you can turn

to those sections for additional background, amplifica-
tions, analysis of rejected alternatives, and especially
for the full text of each recommendation, including
who should do what and when. Also, remove the
Development Capabilities Maps in the rear pocket

and examine the legend to appreciate the type of
information the maps portray; or

® ENTIRELY. Read the full report for full apprecia-

tion of all recommendations, and how ;ﬁey interrelate.

/
/

® In an additional 10 minutes to Get the PLANNING AREA REPORT for your locale.
2 hours Scan it or read it to see how the broader recommendations
presented in the Regional Report may apply to the area
FOR APPLICATION TO YOUR AREA where you live or work.



OVERVIEW

A Brief Look at the Findings and Re: dations of the Southeastern

&

New England Water and Related Land Resources Study

A central question facing eastern Massachusetts and Rhode [sland today
is: Can we accommodate growth and provide adequate economic oppor-
tunities for the people of the region and at the same time protect the
amenity values of the region’s natural resources - those amenities which
make this such an attractive place in which to live?

The conclusion of the Southcastern New England (SENE) Study is that
we can. Three key findings support this important conclusion:

® ENHANCING THE ENVIRONMENT ENHANCES THE REGION’s
ECONOMY. The export of services - education, medicine, research,
and others — is rapidly becoming the dominant economic activity
of the region. It is expected to outstrip manufacturing before 1990.
The region’s pleasant living environment is the force which attracts
and holds such businesses and the personnel they require. The
region’s amenities are its competitive economic advantage today,
as water power and ports were in the past,

® ANTICIPATED GROWTH CAN BE ACCOMMODATED AND
SHOULD BE GUIDED TO PROTECT FRAGILE RESOURCES
AND MAKE DEVELOPMENT MORE EFFICIENT. We can pro-
tect those fragile resources so critical to the region’s environment
and economy and still have enough developable land to accommo-
date growth through 2020, even if we continue to consume land at
the exorbitant rate of the last decade. But in many cases we can
no longer afford, either fiscally or environmentally, to consume
land as we have in the past. We need to guide growth to those areas
already served by sewer, water, and transportation services and
channel growth through the expansion of these services.

@ EXISTING KNOWLEDGE, PROGRAMS, AND INSTITUTIONS
PROVIDE THE TOOLS FOR ACHIEVING RESULTS, BUT
SOME CHRANGES ARE NEEDED. Not only can the region’s
natural system accommodate future growth, its political system
is capable of guiding that growth. Broad state responsibility,
tempered by the tradition of local control, can still achieve
results, but some changes in how they relate to each other will
be needed. The Study chose achievability over novelty, proven
institutions over grand schemes.

A “thumbnail sketch™ of the major chapters in the Regional Report is
presented below. For reference, a complete listing of every recommenda-
tion and the relative priority of each is presented on the reverse side.

GUIDING GROWTH (Chapter 3). Between 1960 and 1970, land was
consumed in the SENE region at a rate four times highcr than the histori-
cal average. While the population grew by only eight percent, urbaniza-
tion increased by 45 percent. Low density urban *“sprawl” increased by
almost 70 percent. Today, one-third of the region is urbanized (though even
in urban areas there is room for growth), one-third is too fragile to be de-
veloped, and one-third is legitimately developable. It appears that the de-
velopable third is sufticient to meet future growth needs through 2020 even
if we continue to consume land as rapidly as we did in the last decade. De-

spite this finding, the Study cencludes that to continue to consume land as
we have in the 1960’s would be grossly inefficient, both environmentally
and economically. State development policies and comprehensive land use
programs are badly needed. In the interim the Study recommends (on the
reverse) increased protection of the third of the region termed “Critical En-
vironmental Areas” and calls for improved management of the developable
third (see multi-colored plates in pockets at the back of the Regional
Report for definition and location of these areas). The use of existing and
proposed expansions of infrastructure — water, sewers, and roads — 10
guide growth in a way which reinforces land use policy is strongly recom-
mended. ' .

WATER SUPPLY (Chapter 4). To meet the 38 percent increase in water
use expected by 1990, the Study presents 14 recommendations (listed
on the reverse) which emphasize protecting and fully developing local
ground water and regional surface water supplies and instituting modest
conservation measures. For the Boston area, which uses nearly half the
water used in all of SENE, the proposed diversion of Connecticut River
water at Northfield Mountain is needed immediately, as well as conser-
vation measures. The Millers River facility should be planned, but by
the time additional resources must be developed, other alternatives may
be more feasible in place of it. In Rhode Island, supplies from the pro-
posed Big River Reservoir should be sufficient to meet the additional
demands of many municipalities beyond 1990,

WATER QUALITY (Chapter 5). About two-thirds of the total length of
the region’s strcams are below established water quality standards. Along
the coast, water quality is generally high, except in certain major harbors.
The worst sources of pollution, in descending order of importance, are
(a) urban stormwater runoff and combined sewers, (b) municipal dis-
charges, (c) industrial discharges, (d) non-point sources, {e) oil spills. and
(f) watercraft wastes. A massive local, state, and federal cleanup effort is
underway to meet the national geal of achieving “swimmable-fishable”
waters wherever possible by 1983. The Study presents 15 recommenda-
tions (listed on the reverse) designed to support these efforts. Those with
the highest priority are (1) protection of waters already clean enough for
swimming and fishing, (2} treatment of combined sewer cffluents, (3)
accelerating federal grants for nunicipal wastewater treatment, and (4)
continuing the successful industrial permit system.

OUTDOOR RECREATION (Chapter 6). Southeastern New Englandis a
recreational and tourism center of national significance, each year drawing
millions of visitors. It is a region of exceptional beauty. And yet hun-
dreds of thousands of the region’s urban residents are either unable to
reach, or are denied access to, its recreational opportunities. To meet
1990 recreational demands from the region’s residents alone, about 2,000
more acres of developed public beach will be needed, 14,000 more picnic
tables, S00 more boat launching lanes, 20,000 more slips and moorings,
20,000 more campsites, and about 130,000 more acres of natural areas
for such less intensive activities as hunting and hiking. To meet as much
of this demand as is feasible, the Study presents 21 recommendations
(listed on the reverse). Highest priority is given to expanding the grossly
inadequate recreational opportunities available to urban dwellers by (1)
urging states to execute their plans ro acquire and develop the Boston
Harbor Islands and the Narraganseit Bay Islands Park, and (2) expanding
and increasing access to existing facilities ot state beaches and parks. Much
of the acreage needed for less intensive activities can be pravided by pro-
tecting and managing Critical Environmental Areas as described in Chap-
ter 3, Guiding Growth.

MARINE MANAGEMENT (Chapter 7). The history of the region’s ties
to the sea is a long and colorful one. Yet for the last several decades
SENE's ports. fisheries, and urban waterfronts have been declining, Severe
averfishing by highly efficient foreign fleets has drastically, in some cases
irreversibly, reduced the yicld of the traditional fishing grounds. SENE’s
own fleets are antiquated, inefficient, unable to compete. Only in the
Port of Boston is any planning being done to expand and revitalize port
facilities, and dredging to maintain existing channels is complicated by
the problem of disposing of dredged material. The potential for offshore
sand and gravel mining exists but such operations may conflict with more
traditional uses of the marine environment. Aquaculture, although opera-
ting at a very small scale, could increase the domestic production of some
fish and shellfish, To help the region cope with these problems and op-
portunities, the Study presents 24 recommendations (listed on the reverse).
Highest priority is given to (1) establishing a 200-mile offshore “economic
zone ™ and (2) developing a port planning and development program for
the New England region.

FLOODING AND EROSION (Chapter 8). The region is characterized by
extremely high tidal, but relatively low riverine flood damages. With few
apportunities for flood storage dams, protection of the region’s remaining
flood storing wetlands and flood plains is criticatly important. It has been
20 years since the last disastrous hurricane and much of the region’s dam-
age prone coastline has been heavily developed. To prevent further in-
creases in potential flood damages the Study presents |8 recommendations
(listed on the reverse). While some flood control projects are recommended,
the emphasis is on non-structural solutions, such as flood plain zoning, to
minimize increases in present flood damages,

LOCATING KEY FACILITIES (Chapter 9). Power plants, petroleum racil-
ities, sand and gravel extraction operations, and solid waste disposal facil-
ities are critical to the economy and the public health and safety. Indeed,
the availability and cost of energy have become New England’s most serious

_ economic problems. The Study concludes that while the demand for these

facilities can be significantly reduced, the protection of sites suitable for
their development is as important as the protection of Critical Environ-
mental Areas. The Study presents 33 recommendations designed to meet
the region’s needs for the services these facilities provide. Highest priority
is given to (1) setting state goals for reducing energy (electrical and petro-
leum) consumption, (2) studying ways to simplify power plant licensing
procedures, and (3) establishing or strengthening state authorities for
facilities siting. .

HOW TO PROTECT OUR NATURAL RESOQURCES (Chapter 10).
Existing institutions and programs can generally provide the necessary

tools for implementing the Study recommendations. Several options for
integrating water and related land resources policy making and program
management into other state economic and social programs are examined
for both Rhode Island and Massachusetts. They range from comprehen-
sive and centralized statewide natural resources management and regulation,
through several mechanisms emphasizing shared state, regional, and local
authority, to completely local control under state guidelines.

TYING THE RECOMMENDATIONS TOGETHER (Chapter 11).
Through text and charts, the integration of recommendations with the
Study’s goal and planning objectives is displayed, with special focus on
the contributions the Study makes to national economic efficiency, en-
vironmental quality, regional economic development, and social well-be-
ing. The picture which emerges is that the Study strongly recommends
better resource management programs and emphasizes regional planning
to accomplish better resource management. In addition, a modest and
balanced mix of research and development, private investment and public
projects are recommended along with a minimum of new acquisition and
legislation.



‘suohmnsut £orjod 20Inosar SUISIXD JO 35N ZIWIEW ‘T o
‘SUONBpUIUI0IL Sunuunyd
07 pav3a4 ypm uayvy HONOY 21v1dosddp vansua 0f aaudalqQ) Sutuuerg

(01 reldeyD) SADANOSTY TVINLYN AN0 IDALOEd OL MOH

.me._mc‘_.m_.\E?oQEBﬁm=_=oﬁxn_o:&m_«uc_25280<.mm
‘wetford juouraFeueil a)5em PHOS PUB[S] OPOIY Ay} punyj “7E ©
*SUOHIBTNZRI [[ypue] AIBIUES TUTISIXS 90IOJUY ‘[ 4

. Juswwafeuew Asem priog

"uoyerado sarIaEy UI $9130[0UYDIS) PIOUBADE JSOUL 381) “0F »

*3[q1sesy reaasoym duradid Aq s1onpold paurjol ANALISIY ‘6T «
"AINPNISEIJUT IEAU PUELU] JUIWIAOIAIP PIIEIAF PUE SA[TaULJAI 3]B0T "7 O
“ATIENPIAIPUT 3218 3)enTeAas $310d 1ayemdaap ystiqeisy Lz ©

‘suotstosp Sulyls w sisAreue Amaqedes Wowdo[aasp Apni§ ANTS 0 ‘97 «
uoperado pug Sulis AISULJaI 10§ BHAID PUE SPIEPUR)S YSTQRIST Ry
‘SUOISIDOP SULYS JO SUONEITA I OPIMPURISUT MaN ISpISUO]) “§7 »
"S}IOSNYIESSE U AYTI0KIne Suis ssnoef wnajonad uayidusng ‘gz o
“PUEIS] aporpy ur Ajezoyine Junis sapumoey wasioned ysiqeisg 7z o
‘SUEA)SAS JSUET) SSEW pUn] "I7 4

"SOUEISISSE TROIUYIY) WORINPA! I UOHAIINSUDI-A3ISUD AJBYS OPIAOI] “(F e
“SOIMSEAU UONEATISU0I-AFIIUS ATEJUNJOA 0] SIAIUZOUT XE] SPAOLY “§T ,
~Aouspgya Furjooo-3urieoy aa01dun o) spIepuels SurpEng Mou astaey ‘g1 ©
SININOE] WNIOI)I]

“Futsusot] jueld mod 10] sampasord AJqdung L7 e

'saNs Jued Jomod pado[dASPUN JO asn [RUOTIBAIDSI WIS APIACIG 9T %
. ‘swerdord juowrdofas

-apalueqin ul punoi3Ispun Saul] UOHNGII}SIP PUE UOISSIWUSURE ING ST 4

*SOLIQ IeAll SHUN [ISS0J JUALNJOUT 1no aseyd 10 oprifdny “py

'saMs weld Jamod SumsExs je sonIMqedes JuAwWAOPASP SZINIXRY ‘CT O

: “S3]1s 2ININJ I0] SBATY [BlUSWUOTAUY [2I1U]) PIOAY T e

‘asn arming 10J sapis Jue[d fomod amoss pue Apuap] ‘[T ©

-asn 1amod yead-1j0 25eImooua SANPAYDS 18I IS APNIS 0T &
'SQIMSEaUI

Susaes-£819u5 Alvjunjos pur Alojepuew jo wesSord juewsdwy g o
N *5[e0F uononpal

ajer vopdwnsuos £31sus 93818 U0 QD UB}SISSE [EOIIYD0] JIBIS IPIACI] ‘S o

*weagord uoneonpa uonTAISUS) AFI9UD 2)E1S Aqear) ‘4 o

. ’ Tasmod Tesnnasy

‘UOTIBOIOAN 10F SOYIS UOLIEI)XD PAUOPUBAE PIjIa[as WY 9

$IWIdd VONIENXS U0 soledpIUNtL O] SIUEPIMST 31E)S 9PIAOIL 'S
“SpIEpuElS

uonElIqeyal pue uoljedo UONDRIIND 2)8)S WNWIUIW )eRNUIOl ‘b 4

*Juswaseurw spEIaUnY Jo3 werSord uorieonps onqnd 91891) g

"ST1ASNIESSEY U ADAINS SOOIN0SAI SJEIAUTW LIS J0NPUOY 7 o

*AIoYINT WWsWaFeUv sjeloun ozIeIIue) (T o

UONIBIIXA [9ABIS pUB PUES AIOYSUQ

PRy ATIOINPLY 2dvY S2UN 1] yons sovdi prudHON AU daiinau

21} SIZIUAUNU PUD YIMOLS HUIOUOD2 Panu 10D S1a0ddnS YoM

ABUUDIL D Ul — BSOASIP 23SDM PHOS “SIPLIDUL HOLIONAISUOD Tan]
domod — (131205 07 $3314435 [p1A UD}LHD Bpracdd 0f PARV3IQ Furuuelg

{6 11dPyD) SAILITIOVA AT ONILVIO'T

*SOUSIBL IS 2101581 10 Ping "
“ApaaT1da]as s19f01d [011U0D UOISOIs PPRISUL) ‘4] .
"galk UOISOI0 [B)SECO JO uonezZIiqe)s [Binjeu ofelnosuyg ‘9T *
*SUOTIENFaI [0] IAPUN SEAIR UOISOID RISTO) [EONLI 300104 ‘ST 4
‘swesdord 2u0z JeIse00 23815 YINOIY) $BAIR UOISOI JETIEI OSBUBlY HT O
*SOUBUIPIO [0I3UOD LOISOId PUP JUAAPAS [BOO] YSIARIST ¢ 1
uolsorg

*A1aAn0aas s108f0rd Yora3101d PoOl PNNSUCD 7T 4
*SME] PUBTIAM JO UOHIBISIUHUPE USISUSIIS PUE pUswy "TT 4
‘Bunyseasio) wioss 107 Sutpuny ssessou] g
‘surel3ord UOKIENORAR pue SuILIEM POOY YSTqR)Ss pue ajepd() 6
‘afeluep UILO1S J2)JE JUAWIdOPAIPAT I0 UOLINISUCIS] 29eInodsiq '8
-ayendotdde araym suterd pooij Jo ino uoneso[sI ammbay L
‘urefd pooyy oyy ut sBurping ajes Surisixo ul MEICT °9
'Spuepysm pue sure[d pooyy Aoy oxmboy ¢
*S[ELOT}JO [B00] 0} ADUEISISSE [BITUYDA) APIAOI] *f
“UD[SOIY PUE JJOUNT [OIUOD 0] SUOHIBMIII [BDO] YSIQPIST *f
"uopanIsuoy urerd pooly mau oiemdar o) Sutuoz ydopy 7 .
“siseydusd [emjonr)s-uou ipim sweidold urerd poofy eredarg ' ©
. . Suipooly

‘UOISOLD [VISDOD JUI1ILLD 32NPa4 O} pUv JDISPOY DUD
QUpsaL yloq 'u018a4 2y} ut saSowupp pooyf 2mpad O 2ARANQ TuuEg

(8 199deyD) NOISOYE ANV ONIAOOTA

‘sue[d JuswdorPAap JUoIfIaNEM [eaof pue orels Jroddng by
Teady
TRUOITH1 2)EISANS PUE S1ELS I8 IS JUOIFIAIBM S)BUIPIOOD PUT MIAIY "7
351 JUoIjIo)EM Aplorid 1O BRISIID J9S pUT 20uepIng opacly ‘77 O
“Juswrdoeaap pue Suruueyd JU01}161AY [EOO] SJELIPIOO) *|T
SJUOIFIANEM UEQI[)
‘sanbtuyoa) Suyopotu sal1pard dofeasq 0T *
*$01898 JU0R[pR 114 FUISES] B10Ys-IE] [EIpa] druyng aeurpIoo)) "1
SLOYEM [B)SEOD UL SANIATIOR
UOnDEIXL Jereurw suiernsor wesdoid pur \G__on arels dojassq ‘81 4
. oaes3 pue pues aroysyyQ

“aanpaoord [esodsTp s[ELIS)RW PISPaIP WHAIUL AnUU0) “/]
“uswidofasop :cw IPMUoIBI UTld G @
- IBWdORAID 1I0g

*SIN)NOLNDE 10] 181EMBISEM JO 8N UO YITLasal aseaiou] ‘G
‘aInjnoenbe 10§ §UMO] 0} J0UBISISSE [EOTUNIR) 2SBAIOUY *{
*s8)1s aInynoenbe [eniuejod opednsaauy g1
*puE|s[ 9poyy uf Uone[stse] yinynoenbe peuy 7]
‘SOWEN)Sa WOL) ABMR SORIEYISIP 1DIEMAISEM MAU NS [ 4
*SYERQE YS[IIJoYs 0OUBYUD 03 BIIIIOLG PUL SITA JO TAOWIAT UIILASDY ‘0 4
"JoNTeu Ysheys pazifinIapun dofassg g
*PUEIS] 5pOTy UY $35U00K
[BUOTIEaI00] anbol PUE $)1ASNYIESSL)Y UT $39] SSUAOT YS[IPYS 05TaIou] g
“JudwaSeurw YSITIdYSs [B90] 10 OUBISISSE [OTUYJA) 'SSRJy 9SLaIOu] '/
amymaenbe pue ysyays
“Buruueyd paoidun y3nory sanTwey Suryst [eseod IEPOUWUINNIY ‘G
*sa10ads sty pazyrnIspun 10§ 1areur saordwy g
"sjeaq mE_—wC WIMG-udI0§ Jo wseyoind paoueut) Apayesud MOV ¥
*syonpord ysy paysodunt do sjfE) aseasou] ¢
T
1

‘wrerford pue Aogfod juswageurur satraysiy [euoreu idopy - *
*3U0Z JWOUO0S MIW-)(Z SIOUSTIO Wil aIed] | e
SALIYSYY IXOYSPO
UBUUDU PATJISUIS
ANOIGUWUORAUD UD U] SDNOSIL JULIDUE D]GDMIUUOU S, 40185
2y dojaaap o puw asn surgnf paunisns ng&.L&u&.&:a 12431 D ID
S304N0524 DUUDU FqDMIUII 5,U01824 2y WivpUIIW OF RATPA () SuruuElg

(L 39deyD) INHNAOVNYIN INTIVIU

. “wo3sAS [el) [puotdal v dojossq 17
SINU0 uLqIn 1esu syied pue m»mma& Bupsixe pusdxg ‘07 &
"UOpIEYSTFo] SIOALI 0TUDs dofpep Jo Jusmaiduy] ‘6] ©
‘SPU] UBQIn Jo gsn ojdnnw sYep ‘g1 ©
*SpUB| MOALSSOI
85E10S PAj0a[as UO UOKEAINE PIIW] 10 saurfapind dofaaaq "L] ©
“4Ied spue[s] Aeg }I0SUESEIIEN PUE SpuEls] 10QIB]] u0lsog dojoadg ‘9T
UONEIID51 I0GPING JAISUSINT
'suoniepador Supuoz [eaof pue uol; EysiZe] spuepom adIoJUyY “§Y
‘spuod 03 55e008 otiqnd amnboy  “py
“SfuequIBals jugirodl 1sow s ANGS ammboy ‘¢
) “JEIgeEy
AJUPILA puepam pue puerdn juepodwr jsou) s NS aunboy 7T 4
SIU3YSY ID)EA YSaL) pUB AYTPIIM
'SIGJUAY ISUINOY TE8U $YIvd pue s)se10 ale)s puedxg ‘[1 0
*$227)TWIIOD AIOSTADE [BUONIRAINAL 91815 U0 (0] "
3 Buryoruaid pue Furdure)
's191d ysiy pue sdurer 3roq Jo UOIINIISU0D jeatid a8eIoouy g
's1a1d Supysyy pue sdwer yeoq a17qnd PnIsu0) ‘g o
Supysty 016 1[ES
“SUISEQ BULIEUT [RUOISaI MU 91BI1SoAU] *f
‘syuswaroldw sferoyoue pue [pUURYD pazZNOINE SYBIBPUN ‘9
R AI0siape Surjroq 2)E1S WO ¢ O
Supeog
"auffa1oys o) ssaooe ofjqad amoag 'y ©
‘uolsuedxa yoeeq APHIS ¢
‘JOIUCO UOIEOIa oBaq APMIS 7
'syled pue sayoeaq a3es Sumsrxa ye son oy puedxy | o
Furunnag
SAom 2jqpida0Iv (U008 puy 'ApIudsUNONILd
‘K1 po1UON 023 UL SPPIU UOIDILOAM ()66 [ 120ul 0f :eATdalqQ Sururerg

(9 e1deyD) NOLLVIIDTE 400ALNO

*Apnig Y} JO SaUray} Ja1Y) sy ‘A[0aIp 150Ul *Moddns yorym pue Isajsey o1y}
Spaslt 1531RaIT aj] 180t 0 pajoadxs aIe Yorym suoroe pue sarofod 2s0y] 03
uarfd seA UODRIAPISUCD "T0}dRYD OB JO 2A130alq0 Y3 Burjeows ux 0Ued
-Jruds 49y) 0 SUIPIOCOT SO RPULUILIOND] AL 0} PAUSISSE sem ANIOLJ
(£p) SUONEPUAWINI0IST Fuluremyy (YUe[q)
(6£) suonepuswurodar Ajwrond LYPIQ 4
(87) suorjepuawwioddr Lyroud ydiy o
(81) suoyepuaunuosal Ajusoud JsoySfy e
-3t Surpsoard
10quIAS A} Aq PAIEIIPUT ST HONEPUAULWOIAT 3Y) JO Ayuord ayJ,

MHAIAYIAO

‘u0ISOq PUE ‘90USPIAGI] ‘pIOJpag maN ‘po) ade)) o} Ajtoud sai) ‘§T ©
sopuond sary

*50)SEA JJRIOTRIEM 10] JUSUNEAL) PUE SANITOE] Inodwnd apraoky T
‘wojqoId 3)eyoes) [(HIPUE] oYl aUTfap puE Apmi§ ‘¢

‘sa)sem snopiezey 3uisodsip 10§ AISNPUT Uo UspIng 39€jd ‘71

*s1seq Juepd-£q-1uerd uo Lorjod resodsip s8pnys edidunws sunuistaq 11
‘Tesodsip sisem 105usATOs 107 J[GISUOSDT SUMOY IYER O]

“Sutjdwes Wear)s ITAM-1om PUE JJRMULIO)S apraucisal uideg g
-werold symiad [EMISNPUT JUL1IN0 BNURUO)) '

B EAY 191EMBISEM TRdIStUOL T0] $1ULIS [e10pa) 21RIS[EIOY °f
*SMO[JIOAC IQJEMINIONS URqIn JO Juouneas) azseydwy ‘9

uone1o1say

" 88 O O*

-sdiIs Jopmq Yurquueans splaolg ‘¢
‘saTiunuUINed wealjsdn Yyum ssundor moy-mof sjqeidenoe menofaN 4
*$)uadO[aA3P UBQIN MU WHOIF JJOUNI SJENUS)Y €
*setonjod uonepeIfap-uou 818)s JuaING N0 ARy -7
*I[QBUSY-3[BWLIMS MOU SBIE Ul UO[EPRISap-lue S8alg ‘[
UORARISII]

Aqpoonuyay

pup ‘APpoos ‘AReauonods s1quupiw Ajoysitosd spasdaym
£861 4q s1210M qDYSI-2]qUUILLINS 2491oD O :aAT90[q() Sutuuerg

(' 121deyD) ATFTVNO YALVM

‘sw2gss Aiddns 1ajem jo uopezieucidar ofemoouy py

Ayrd

J2ARY SIAF[U SY} UE[J ‘SANSTAW UOHEAISSUOD IO ALIE)) *AJ[IOEY
urejunop plLYIIoN o3 Suneidwos £q se0Inos DTN puedxy €T o
seare Juapuadap 1)EMm DBJING

‘$PIBOQ 19lem PUnoIs o1e)s gsqeisy Z1
‘Jjount wioss sinides o1 surseq a31eydar epuolg YT
“s1aymbe [EISE0O UI JUIWYDEOIIUA Iajemifes IOTUOK (T
“S[2A9] WEII)S UIRIUTEW O} [EMEIPYIM Idjem PUNCI3 JIWIT ‘6 &
‘Aarrenb ajem punois o} snopIEzZey 3q 0) UMOYS SOIAIOE IOIHSSY 'Q 4
*AN[IqelIeA® pue Ajjuenb ‘Uoneaof 1d1em punord £saing 4 O
$E37€ JUapUdIp I9)EM PUNOI)
"IajeM JO §30INM0S Mou 0} Surpea] sA1F0[OUYD0) PIOULADE Apnig ‘9
'sepusie Juawadeuew 1o1em [BuorBal ystiqeisy 'S
*S3YS [om [e1usjod pue spRysIsjem Aay aImboy p
- A3ojouydal
SurAes-Iajes pUE uONEONPI YSnoIy) uondwnsuod Iaem U ¢ ©
*I9JsUeI] UEseqiajuy
03 12jem 20eyms dIUNULIBIUL 0} JAJEM PURCI3 [800] 13Jo1d ‘7 »
‘SRIN0SII T)Em SUNSIXD 199104d PUB UTRIUIEW T w

219 MmATIAT

AUy punos
sowt ay3 uy 2vn ysayf
120w 0 ean0lqQ Sutuuelg

A f14ud puv aiqisvaf Ajoor
o sanddns appnbapr 40f spaau jod;

(p 1dey)d) A1ddNS HALVM

“Jusudo|padp oTeos-afie)

30 uofz[nIar PUE ‘AINJONIISEII JO UCISUEXS DUE 5N SnOPIpn(
‘Annqeded 20in0sa1 £q seary 9]qedojeaa( Jo uswodeusw ssoIdu]
'seale uopo91od 1910 puE UQIa}

-01d ANIONIG :SPAIY [RIUDWIUONAUY [ESHH]) JO UOH00)0Id asealou] | e

o§

YIM0B Baping pup sa1anon

INUOUODD SUNIBPOWODID YA FNTS fO $554n0854 Spub] Paiviaa pun
42100 1090142 213 Sunposro.d 4of saiFarpis 35088ns of Pav9[QQ) Futuuerg
(£ 191deuD) HLMOUD ONIAIND
SNOILYANAWNOOTY




o kb R e

' S S
\m y g,‘: tv""&!‘,‘

LR 13 E i

£
O
o
O
L
o
o
<
v
-
o
2
O
o
o




CHAPTER 1 GOALS AND APPROACH . . 1-1

Study Goals 1-1, Major Regional Planning Objectives 1-1, The SENE Study Recommendations 1-1, The Major
Characteristics of the SENE Study Recommendations 1-1, Using the Study 1-2, Compilation of Base Data 1-2,
Formulating the SENE Study Recommendations 1-2, Functional Analysis 1-2, Alternative Plan Development 1-3,
Analysis of Implications 1-3, Major Conclusions 1-3, Enhancing the environment also the economy 1-4,
Anticipated growth can be accommodated, but it needs guidance 14, Existing knowledge, programs, and
institutions, with some changes, provide the most realistic tools for achieving results 1-5.




CHAPTER 1 GOALS AND APPROACH

This chapter is intended to outline, briefly, how the recom-
mendations for Southeastern New England were developed
and to highlight the major conclusions of the Study.

The principal goals of the Study are presented first, followed
by a brief description of the major planning objectives which
influenced the direction of the Study. A brief characteriza-
tion of the SENE Study recommendations and the process
used to develop them is explained next, followed by a sum-
mary of the major themes or conclusions which emerged
from the Study effort.

Study Goals

The Southeastern New England (SENE) Water and Related
Land Resources Study was authorized by Congress and
funded in 1971 in response to the increasingly troublesome
pressures the region’s rapid urbanization was exerting on its
rich and varied natural resources. The SENE Study had two
principal goals:

® “To identify and recommend actions to be
taken by all levels of government and by private
interests to secure for the people of the region
the full range of uses and benefits which may be
provided by balanced conservation and develop-
ment of the region’s water and related land re-
sources” (From the Plan of Study), and

® To provide a compilation of base data on the
region’s water and related land resources for the
benefit of future planners and researchers.

The attainment of these goals is documented in the twelve
final reports produced by the SENE Study: the Summary,
Regional Report (including Environmental Statement and
Methodology) and ten planning area reports. The recom-
mendations and the resource capability analysis which

form the foundation of the Study are supported by literally
dozens of technical reports and maps available in the library
of the New England River Basins Commission.

Major Regional Planning Objectives

The initial step toward the stated Study goals was to iden-
tify the major regional planning concerns within SENE.
These ranged from such purely technical objectives as the
provision of a safe water supply, to such political and so-
cial objectives as the maintenance wherever possible of lo-
cal autonomy in resource decision making. Objectives such
as these served to focus the Study effort and are the foun-
dation upon which the recommendations are built.
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Analysis of these concerns and objectives led to the emer-
gence of the understanding that the development of a
publicly acceptable regional growth policy is basic to mak-
ing intelligent water and related land resource planning
and management decisions.

The Regional Report does not attempt to define a single
growth policy for the SENE region. It does, however, in
Chapters 2 and 3, clearly identify the major elements which
must be considered in such a policy. Moreover, in Chapter
10, the Study identifies several alternative approaches for
implementing such a policy within the political and social
realities of Southeastern New England.

The Study’s special emphasis is to detail a comprehensive
program which establishes the vital role that water resources
and certain water related land resources play in such a re-
gional growth policy. Thus SENE Study recommendations
have consciously and deliberately been formulated in a man-
ner which contributes to the development of a regional growth
policy and to potentially have an important influence on its
articulation and implementation by the region’s decision
makers.

The SENE Study Recommendations

The SENE Study presents in this Regional Report (and in
the ten Planning Area Reports) a program of recommended
actions and policies which includes development projects,
management programs, land acquisition activities, institu-
tional modifications, and legislative changes. These are de-
tailed in each of the functional chapters and summarized and
evaluated in Chapter 11, Tying the Recommendations To-
gether.

The Major Characteristics of the SENE Study
Recommendations

Before the recommendations can be presented, it is import-
ant to understand their major characteristics and how they
determined the scope of the Study.

The SENE recommendations are broad, comprehensive,
long-range, multi-agency, water and related land resource
oriented, and coordinated,

The SENE recommendations are broad because principal
emphasis was placed upon major regional policies and pro-
grams. They are comprehensive in that all principal water-
related resource uses are addressed for all parts of the re- .
gion, for all levels of government, and for the private sector
as well. Since they are long-range, they not only consider
current conditions, but also attempt to anticipate condi-



tions, problems, and solutions for the year 1990 and to
gauge the compatibility of these solutions with conditions
which might be present in the year 2020. The recommen-
dations are muliti-agency in that the states of Massachusetts
and Rhode Island, eight federal agencies, two other regional
agencies, a Citizen Advisory Committee, a Regional Scien-
tific Task Force, and ten Basin Advisory Committees
helped prepare and review them under the direction of the
New England River Basins Commission, a regional federal-
state planning organization.

The Study focuses on water and related land resources. To
make the study manageable, the tendency to expand into
ever-widening circles had to be resisted. It is important to
recognize, for example, that the treatment of land use in
Chapter 3 was developed primarily from a water resources
point of view. Other major growth concerns — such as
economic development, housing, transportation, and edu-
cation — were considered only to the extent necessary to
determine how water resources programs could contribute
to objectives associated with these concerns.

The Study is coordinated: One of the principal benefits of
the Study was the bringing together of major federal and
state agencies as a team during the organization, prepara-
tion and review of this report. Everyone could see what
everyone else was doing. All of the recommendations have
been exposed to all participants, who have been given an
extended opportunity to voice objection or support. Most,
but not all, of the recommendations thus have the support
of the participating federal and state agencies and the other
members of state government with whom they judged it
desirable to coordinate. In instances where agreement was
less than complete, prominent divergent views were inclu-
ded in the analysis. Thus, it is correct to say that the SENE
recommendations represent a generally agreed-upon, con-
sistent set of proposed actions, coordinated with the feder-
al and state governments. The recommendations should
therefore be particularly useful for coordinated planning,
for programming, for assigning priorities and, to a lesser
extent, for budgeting.

Using the Study

The SENE recommendations are a guide for meeting the
needs of people, developed in a manner consistent with
their desire to manage future growth. The recommenda-
tions are intended for continuous use by those having re-
sponsibilities for, or interests in, the management of the
water and related land resources of the region. To use
them, agreement with every recommendation is not neces-
sary. Associated with each recommendation are the alter-
native solutions with which it competed. Others may
weigh the pro’s and con’s differently; but, at least if they
use this guide, their solutions will have been formulated
with an awareness of what they have chosen to gain and
what they have thereby chosen to forfeit. The recommen-

dations and their supporting rationale — and the SENE
Study files — can also be used as a starting point for more
detailed work.

Compilation of Base Data

As indicated earlier, one goal of the Study is “to provide a
compilation of base data on the region’s water and related
land resources for the benefit of future planners and re-
searchers.” This goal is satisfied by the creation and filing
of a massive amount of unpublished material on the region’s
resource base. It is available for inspection and abstracting
at the offices-of the New England River Basins Commission
(NERBC) at 55 Court Street, Boston, Massachusetts 02108.
This wealth of material could not be adequately reflected in
the SENE Study report itself. Draft documents have been
prepared for each of the functions covered in Chapters 3
through 9 for each of the ten planning areas. A mass of
raw and analyzed data and information has been assembled.
Much has been graphically depicted on a common map
scale and integrated into a multi-purpose map. For many
portions of SENE, this is the only information available at
uniformly comparable scales. For other portions of SENE,
much more detailed information is available at the local
level. It is now, however, possible in these areas, using the
SENE Study data, to compare the local situation with the
regional perspective. This multi-purpose framework for
decision making has never before been available for South-
eastern New England. The Study has codified and con-
densed the results of a myriad of previous work in order

to take a broad comprehensive geographic viewpoint and
relate individual functions to broad regionwide policies.

Table 1.1 lists the type of material contained in the SENE
files. The material and the processes followed are available
to assist other planners in increasing the store of knowledge
about SENE’s natural resources.

Formulating the SENE Study Recommendations

To serve as a guide for meeting expressed needs and to con-
tribute to orderly future growth, the Study recommenda-
tions were formulated by systematically appraising alter-
native programs aimed at both meeting needs within indi-
vidual functional areas (water supply, recreation) and
synthesizing the functional programs to determine how they
contributed to the future regional growth objectives.

Thus, three basic steps were followed:

® analysis of problems and issues and alternative
solutions within individual functional areas;

® development of alternative plans within func-
tional areas; and,

® analysis of implications for future regional
growth.



Functional Analysis. Each area of functional concern
begins with an assessment of the resource situation which
provides background, describes problems and opportunities
and explains the effects if the problems are not resolved. Al-
ternative solutions are then described and evaluated in terms
of their major environmental, economic, and social impacts.
Choices are made in the form of recommendations indicat-
ing who is to do what, and often how it might best be done.

Alternative Plan Development. After the alternative
solutions were described and evaluated, they were grouped
to form three distinct alternative plans emphasizing differ-
ent objectives. One emphasized environmental quality, se-
lecting only those measures which favored, or at least did
not detract from, environmental enhancement. Another
emphasized economic development. The third plan, more
often than not the recommended plan, sought a middle road
providing opportunities for economic development consist-
ent with the region’s environmental aspirations.

Analysis of Implications. Finally, the recommended
functional plan was discussed in terms of its broad economic,
social, and environmental implications on regional growth
policy.

In applying this approach, a separate report was developed
for each of seven broad functions corresponding to Chap--
ters 3 through 9 of the Regional Report, for each of ten
planning areas — a total of 70 reports. These reports were
then condensed and combined into ten planning area re-
ports. The ten reports were then synthesized into this Re-
gional Report with added coverage given to the alternatives,
rationale, and policy aspects. Finally, new insights gained
in preparation of the Regional Report were fed back into
the individual planning area reports.

The process by which the recommendations were formu-
lated is in many ways similar to the requirements for an
environmental statement — it identified critical environ-
mental areas, and analyzed alternative measures (the
environmental and economic impacts). Despite this simi-
larity, a separate environmental statement was prepared
and is included as part of the Regional Report.

Major Conclusions

At the end of the Study three major concilusions, or themes,
emerged around which all of the recommendations appear
to revolve. These themes or conclusions are that:

TABLE 1.1 TYPICAL INFORMATION CONTAINED IN THE SENE STUDY FILES

1. General Information Publications. Plan of Study, pamphlets, newsletters, a map overlay packet, and an annotated

bibliography.

2. Base Reports. A socio-economic and environmental framework, an environmental base study, data books, and population

projections.

3. Inventory Reports. For each of 10 basins, a separate report on 18 individual subjects including flood plain zoning and
streamflow management; water quality control; ground water management; water supply; land use patterns, allocations, and
management; special environmental factors; fish and wildlife; outdoor recreation; inland wetlands management; navigation;
coastal resources; power; minerals; irrigation and drainage; sediment and erosion; health aspects; climate, meteorology,
hydrology, water quality, geology and ground water availability; and related land - - a total of 216 reports.

4. Maps. Mainly at a scale of 1 inch = about 1 mile (1:62, 500), occasionally at 1 inch = 2000 feet and 1 inch = 4 miles
(1:24,000 and 1:250,000, respectively): (1) maps showing physical characteristics such as surficial geology, soils
classifications, slopes, depth to bedrock, depth to seasonal high water table, flood plains, water quality, ground water
recharge areas, coastal resources, physical characteristics, and tidal flooding; (2) maps showing land use, ownership, and
services such as land use patterns, land use capability groups, transportation systems, zoning, town functional environments,
unique natural areas, unique cultural areas, recreation areas, navigation, sewer service areas, existing and potential water
supply sources and service areas, power generation stations, and ownership and use of coastal resources; and (3) suitability
analyses on basic resource configurations, limitations for septic tank wastewater disposal, special environmental factors,

fish and wildlife habitats and corridors, freshwater fisheries, salt water sport fishing, quality of wildlife wetlands, existing
and potential navigation developments, suitability for base load power plant siting, potential sand and gravel resource areas,

and many others.

5. Special Economic Reports. Economic considerations, economic criteria, economic implications, economics of power plant

siting, economic analysis of coastal resource allocation.

6. Special Legal and Institutional (L & I) Reports. Design of L & [ arrangements, changes in wetlands law, fiscal policy and
related land use control, ensuring access, proposed legislation and implementation of the SENE study.

7. Citizen Participation Publications. Tabulations of major watershed problems by workshop participants and citizen-
preferred solutions, summaries of news releases about public workshops and Regional Citizen Advisory Committee meetings.




@ Enhancing the environment also enhances
the economy.

® Anticipated growth can be accommodated,
but it needs guidance.

® Existing knowledge, programs, and institu-
tions provide the most realistic tools for
achieving results,

Enhancing the environment also enhances the
economy. It is the major conclusion of this Study that
environmental enhancement and economic development
will tend to reinforce each other in Southeastern New
England. Environmental and economic goals are often
considered polar opposites. The Study has found, however,
that while society may have to be prepared to pay some
“opportunity cost” for preserving a given resource or en-
vironmental value in the short run, it will gain significant
economic values in the long run. Both environmental and
economic objectives seek to improve the overall quality of
life, but in different ways.

A future favoring environmental values would enhance the
quality of life by giving first preference to clean air and
water, to natural beauty, to open space, to opportunities
for outdoor recreation or solitude.

A future favoring economic values would enhance the
quality of life by giving first preference to employment, to
a high economic standard of living, to upgrading the labor
force through education, to increasing the use which people
can make of their natural resources for material and recrea-
tional benefits, to improving the region’s infrastructure*
and generally upgrading the efficiency with which the re-
gion produces or acquires goods and services.

In the SENE region it has been found that these generally
polar cases tend to merge for several reasons:

(1) Population growth is slowly leveling off;,
(2) Per capita income will remain high; and
(3) The region’s economy is getting “cleaner”,

i.e. less resource-consuming, more services-
oriented.

Almost all of these socio-economic trends will tend to lessen
tension between environmental and economic aspirations.
Indeed, achievement of environmental goals should actually
reinforce economic goals. In recognition of its regional dis-
advantages of remoteness from bulk raw materials, of poor
transportation links, of high power rates, and of high labor

costs, the region’s basic economy in the future will prob-
ably increasingly rest on its ability to export essential
services and pioneer in high unit value, state-of-the-art, and
prototype manufacturing. To attract and hold the neces-
sary skills — which could really be located almost anywhere
in the nation — the region’s principal drawing power will be
a clean, attractive environment — a good place to live, work,
and raise a family. There are many other environmentally
attractive places in the nation. Therefore, SENE’s success
cannot be taken for granted. If SENE does not maintain
and improve the quality of its natural landscape, not only
will its environmental future be degraded, but its long-range
economic future will probably also falter.

Notwithstanding the above general strategic harmony of
long-range environmental and economic aspirations in this
region, several major current conflicts need to be resolved.
They are considered principally in Chapter 9 on Locating
Key Facilities. They provide the services everyone needs
but no one wants nearby. In general, the recommendations
emphasize the importance to public welfare of providing
for these facilities and then gives priority equal to that
given to preservation of critical environmental areas.

Anticipated growth can be accommodated, but it
needs guidance. The Study has found that, overall, suf-
ficient legitimately developable land exists in the region to
meet development requirements not only in the near future
but through the year 2020. This finding is true even if the
region continues to consume land at the current rate of
one-half acre per person - a rate four times higher than the
historical average in Southeastern New England. Should
current population trends and the tendency among devel-
opers to cluster development continue, the development
picture could even be brighter. The implication for resource
management is that we can encourage and support the eco-
nomic development the region needs so badly without sacrdi-
ficing critical or fragile natural resources or risking public
safety.

To assure that development is guided to those lands most
capable of supporting it, the Study concludes that a re-
gional growth policy or regional land use plan is essential.
Such a plan would seek to influence the location of our
future development investments in order to emphasize
economic efficiency, and reflect the region’s social prefer-
ences and environmental values. In addition to water and
related land resources input, that plan needs input from
other diverse spheres of human interest such as employ-
ment opportunities, transportation, utilities, housing, and
urban renewal.

The SENE Study presents what it considers to be a power-
ful beginning. As will be seen in more detail in Chapter 3,

* [nfrastructure means the facilities required to support development. It includes interrelated basic services such as energy
sources, utilities systems, and communication and transportation links.
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Guiding Growth, and on the Development Capability Maps
~ in the rear pocket, the SENE Study has categorized every
parcel of land and water in the SENE region; suggested
whether it ought to be protected, managed, developed with
controls, or developed fully; and given the reasons for this
choice. In general, the suggested protection areas are those
Critical Environmental Areas which are essential to the
environmental quality of life described earlier, especially the
preservation of open space to give visual variety to growth.
Use of the more developable areas, if properly managed, can
generally improve the economic quality of life, which was
also discussed earlier.

In addition to offering a specific framework for strategic
land use planning for endorsement or modification by other
decision makers, the Study’s water and related land use man-
agement recommendations can influence land use decisions.
Setting priorities for the provision of water supply and
sewer systems, the rational intensification or relaxation of
environmental standards, and the enhancement or carefully
considered sacrifice of amenities, can all play a very impor-
tant part in implementing any consensus as to how growth
can best be distributed. Once a general land use consensus
is achieved, water resources management can become one
of the major tools for implementing growth policy, rather
than simply responding to development, as has been the

- case up to now.

Existing knowledge, programs, and institutions,
with some changes, provide the most realistic tools
for achieving results. The SENE Study’s recommenda-
tions were developed with special attention to “implement-
ability.” There was a deliberate effort to avoid *“grand
schemes.” Instead, the recommendations emphasize better
use of existing knowledge, programs, and institutions as the
most realistic way of achieving its first major goal. Effort
was concentrated on collecting and analyzing existing infor-
mation. Expensive additional field surveys and research
were avoided. The inclination to postpone recommendations
until, somehow, more research could be -accomplished was
generally resisted. The Study accepted the conclusion that
“no decision” is indeed a decision. In cases of doubt, the
general tendency was to recommend reversible action
coupled with research to permit adjustments to be made if
new knowledge should suggest them. Full use of ongoing
programs, notwithstanding some inadequacies, was viewed

as a pragmatic way of “piggy-backing” on programs that had
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already weathered most of the realities of the political
process. For example, at every reasonable opportunity the
SENE Study sought to mesh with the federal Coastal Zone
Management Act of 1972 and the Federal Water Poliution
Control Act Amendments of 1972. The Study also sought
ways to use the existing institutions to get things done ra-
ther than search for new arrangements that might have
been slightly better if judged from a parochial water re-
sources point of view. In choosing these strategies the
Study traded off novelty to increase achicvability.

Therefore, the SENE Study recommendations strongly -
bring out the need for a comprehensive management sys-
tem with the following major elements:

® State leadership and control;
® Federal agency support;

o Implementation frequently at local level;
and,

@ A modest continuing planning process, capable
of linking all three levels of government.

Within this system, the emphasis throughout the SENE
Study recommendations has been on delegation of author-
ity — placing decision making at the lowest level commen-
surate with the anticipated scope of the decision, but pre-
scribing the policy framework and the types of external
considerations that should be referred to a higher level.
Here the recommendations ran into an administrative
management problem. To recommend that “every com-
munity should (do what)” would have unquestionably
produced an unevenness of awareness, interpretation, and
performance that could have destroyed the overall intent
of the recommendation. A consistent leadership, a cata-
lyst, was needed, and for this the SENE Study focused re-
sponsibility primarily on the states of Massachusetts and
Rhode Island. The typical wording chosen was *“the De-
partment of (what) in the state of (what) should encour-

- age municipalities to (do what) by providing leadership, in-

formation, technical advice and (sometimes) seed money.”
This approach casts the state in a leadership role but leaves
the details to be elaborated and implemented to those clos-
est to the decision, including federal and local governments
and substate regional agencies.
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CHAPTER 2 THE SETTING
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CHAPTER 2 THE SETTING

Southeastern New England (SENE) is the northern terminus
of the Northeast Megalopolis, a belt of dense urban growth
reaching from Norfolk, Virginia, to Boston. SENE is the
commercial, industrial, financial, and cultural center of New
England. Fifty percent of the total population of New Eng-
land lives and works in SENE, though it contains only seven
percent of New England’s land area.

The dense press of people, commerce, and industry which
characterizes most of the Megalopolis has not yet blanketed
SENE. A coastally-oriented region, SENE has its major
urban centers; but it also has vast expanses of open space —
extensive forests, broad wetland networks, productive farm-
land. Indeed, the diversity of its natural and human land-
scape makes SENE difficult to describe as a “region”. While
people in SENE perceive a sense of “*place” in the South
Shore, Cape Cod, or Narragansett Bay, few see Southeastern
New England as a distinct “region™. Yet the nature of de-

Physical Characteristics

Boundaries

The Study region’s 4400 square miles include the entire
state of Rhode Island and all or portions of Essex, Middle-
sex, Suffolk, Worcester, Norfolk, Plymouth, Bristol, Barn-
stable, Nantucket, and Dukes counties in Massachusetts. A
small corner of Connecticut lying within the Pawcatuck
River basin is also included.

All 39 cities and towns in Rhode Island are included in the
Study area, as well as 171 municipalities in Massachusetts,
encompassing forty-one percent of the state, and 3 munici-
palities in Connecticut, encompassing one percent of the
state.

Although the Study area contains five separate urban areas
and contains four complete Standard Metropolitan Statisti-
cal Areas (SMSAs), the Study area was expanded to include
information from outside of the Study area wherever sig-
nificant influence on the region was being exerted by an
outside market or supply. The need for this is most obvious
in cases determining recreation demands on the Cape and
Narragansett Bay, electrical power needs, port facilities, and
water supply requirements of the metropolitan Boston area.

In contrast to studies of single major river systems, the ac-
tual SENE Study area is composed of some twenty signifi-
cant river and coastal drainage areas in Rhode Island and

velopment and the resource conflicts which result from that
development exhibit distinct similarities throughout the
SENE region. The region can be described, then, in a vari-
ety of physical and human terms, and one of the goals of
the SENE Study planning effort has been to gain a better
understanding of how these physical and human characteris-
tics interact and to apply these insights to solve some of the
region’s problems.

The physical characteristics include hydrology, geology and
topography, climate, water, and coastal resources. These
characteristics have played a major role in the evolution of
the human characteristics of the region — the growth and
distribution of its people, the structure of the economy, and
the nature of the institutions created to manage and develop
their resources. Together, these characteristics form the
setting within which the Study was conducted and within
which its recommendations must be carried out.

Massachusetts. By generalizing the hydrologic boundaries
to include whole towns, and by combining basins which
drain into the same harbor, the twenty river basins were
grouped into ten planning areas. A separate report was pro-
duced for each of the ten planning areas. In each planning
area report, the policy issues discussed in this Regional Re-
port are refined to a much greater level of detail. As a re-
sult, SENE Study recommendations attain a level of speci-
ficity not generally found in past regional studies. Figure
2.1 is a map of the SENE region showing the planning
areas and the towns within them.

Geology and Topography

The SENE Study area is primarily confined to the low coast-

~al border forming the margin of the interior uplands of the

states of Massachusetts and Rhode Island. This seaward-
sloping margin is a portion of the New England geologic
province known as the seaboard lowland. The principal
characteristic of this coastal region is that it is lower and
smoother than the adjacent upland areas to the north and
west. The smoothness of the surface is locally broken by
rock hills rising above the lowland surface north and south
of the city of Boston. Topographically, the region presents
a mature, gently sloping drainage pattern rising to its high-
est point of approximately 1400 feet above mean sea level
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in the northwesterly portion of the Study area. The crys-
talline bedrock which underties much of the region is gen-
erally more than 10 feet from the surface, but ranges from
hilltop outcroppings to several hundred feet deep in valleys.
In contrast to the bedrock, the softer sedimentary rocks of
the Boston and Narragansett geologic basins have produced
a drowned coast allowing the radial arrangement of streams
entering the basins to be navigable even at low tide, a fea-
ture which provided early transportation corridors and de-
termined the location of the major population centers of
the region.

The surface topography and soils of the region were formed
during the advance and retreat of the Wisconsin ice sheet
some ten thousand years ago. These glacial movements pro-
duced the extensive terminal moraines of Cape Cod and are
responsible for the formation of Nantucket, Martha’s Vine-
yard, and the Elizabeth Islands. Till covers the higher eleva-
tions in the northern parts of the Study region. Outwash
deposits fill valleys in the north and form broad plains in the
south,

Each of these landforms and their physical properties estab-
lish paraméters for economic and environmental planning
and development. For example, in water supply planning,
deep stratified valley deposits afford excellent opportunities
for wells capable of yielding sufficient quantities of ground
water for municipal or industrial use. These ground water
reservoirs are usually of high quality and can transmit as
much as 300 gallons of water per minute or more to indi-
vidual wells. In contrast, bedrock or till deposits which
may lie only a few yards away, rarely yield one hundred
gallons per minute and generally are capable of being
pumped at only twenty-five gallons per minute. Such wells
are adequate only for individual domestic uses.

Septic tank limitations and bearing capacity are also devel-
opment parameters determined by soils overlying SENE’s
landforms. In a glaciated region such as SENE, septic .
tank capability can vary drastically within a few hundred
yards. Such physical characteristics have in the past and
will continue to present significant limitations and oppor-
tunities to shape the location and scope of urban develop-
ment.

Climate and Water

Although the annual precipitation is relatively high, avera-
ging 44 inches per year and evenly distributed throughout
the year, the Study region must still rely on an outside
source for some of its water supply. Average runoff is
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about 2.1 cubic feet per second for every square mile, ac-
counting for roughly fifty percent of the average annual
rainfall. The remaining runoff is lost to evaporation, both
directly and indirectly through plants and soil.

The low landforms of SENE have other fundamentally
important implications in that lack of topographic relief
restricts the use of dams for surface water supply reser-
voirs or for flood control reservoirs. The larger rivers,
which have adequate flows for water supply, have been
polluted by two centuries of urbanization and industrial
development. Consequently, parts of the region, as with
virtually every other urban center in the world, have his-
torically supplemented their water supply with imports
from outside of the region. The major importer of water
in the SENE area is the Metropolitan District Commission
which serves the greater Boston area and provides approxi-
mately 90 percent of its members’ supplies from out-of-
region sources,

Coastal Resources

The SENE region’s irregular 1540-mile coastline has been
its most valuable resource. The bays and coves, carved by
glaciers during the Ice Age, offered sheltered anchorages to
early fishermen and were later developed by a burgeoning
mercantile industry into world-leading ports. Today, there
is a great demand for sea-coast land as prime residential or
second-home property. Recreational boating, salt water
sportfishing and swimming at the many broad, sandy
beaches have established a national reputation for the re-
gion’s significant tourism industry. This combination of
coastal ambience, of a physical link to the sea, and a sense
of heritage mellowed by the sea, contribute largely to the
region’s quality of life.

Following the retreat of the ice sheets, the rising ocean
chewed into the moraines of sand and gravel. It scoured
and molded the Cape and Islands and flooded the Boston
and Narragansett basins. Bluffs were eroded and the sand
cast up into long barrier beaches backed with saltmarsh
estuaries. The rocky headlands of Cape Ann, Marblehead,
and Newport project into the Atlantic surf in sharp con-
trast to the nearby sandy beaches and quiet tidal marshes.

In these estuaries lie an abundance of fishery and shellfish
resources. The coastal clam and scallop industries have be-
come nationally known, and as much as seventy percent of
the commercially valuable offshore fisheries rely on these
same coastal waters as nurseries and feeding grounds.



Population: Today and Tomorrow

As discussed earlier, the physical landscape has had a signifi-
cant effect on the location and growth of the-population
centers in the region. SENE’s four urban centers are Boston,
Providence, Worcester, and New Bedford/Fall River, and
nearly 80 percent of the region’s approximately five million
people have settled in these four areas. While a surprisingly
large amount of open space still exists, the average popula-
tion density is about 960 persons per square mile compared
to averages of about 180 for New England as a whole and

60 for the nation.

As elsewhere in the nation, SENE experienced a steady
migration of population away from the older central cities
to less densely settled suburban areas during the last decade.
Predictably, the direction of these movements of people
was, and continues to be, strongly influenced by major
transportation systems. Yet, with the exception of the
Route 128 industrial development around Boston, most of
the employment opportunities in the region continued to
be in the four urban centers.

However, in the last two years the migration from Boston
has reversed and the city is once again experiencing a stow
but steady increase in population. While these population
movements are discussed in more detail in Chapter 3, Guid-
ing Growth, it should be clear that it is just as important to
be able to determine where people will be as it is to know
how many there will be.

To determine the magnitude of the demand which can be

expected to be placed in the region’s resources in the next
20 to 50 years, the Study used the Series E projections

TABLE 2.1 COMPARATIVE POPULATIONS (in 1,000’s)

made by the federal Office of Business Economics (OBE)
and the Economic Research Service (ERS). These projec-
tions, called “OBERS E”, are based on the very low birth
rate that the natjon is currently experiencing which may
ultimately produce a low population growth rate. How-
ever, because of the disproportionately large number of
young adults in our population, even this low birth rate
will not actually result in a leveling off of the population
for almost 50 years.

Any projections, including OBERS E, represent only an
educated guess based on observed or expected trends. For
the long-range, population projections are likely to be more
accurate for larger areas, such as the United States as a
whole, or multi-state regions, in which variations in the
actual growth of smaller areas will tend to offset each other.
Thus, the projections for the Southeastern New England re-
gion can be used with some confidence, while the figures
for the planning areas and in turn for the towns are some-
what less reliable.

On Table 2.1, the 1990 and 2020 OBERS E population
projections are shown for Southeastern New England and
for each of the ten planning areas. Also shown for com-
parison purposes are projections made by state and sub-
state regional planners. The differences illustrate the diffi-
culty in population forecasting, particularly in smaller areas,
and point out the need for periodic updating based on ac-
tual occurrences and changing trends. Nevertheless, it is
believed that the OBERS E projections provide a reason-
able and useful basis for anticipating demand for water
and related land resources and for developing policies to
cope with that demand.

Past - Projected
1960 1970 1990 2020

PLANNING AREA Us. Consus | -RPAY st/ OBERSY | st OBERSY
1 Ipswich-North Shore 514 584 718 705 772 796 1,035
2 Boston Metropolitan 2,064 2,115 | 2,329 2,242 2,303 2,904 2,399
3 South Shore 77 116 235 218 238 213 461
4 Cape Cod & Islands 80 107 120 152 165 125 251
5 Buzzards Bay 163 178 215 183 200 204 271
6 Taunton 341 399 559 484 512 583 703
7 Blackstone & Vicinity 810 824 -- 894 886 .- 920
8 Pawtuxet 130 154 193 228 .- 318
9 Narragansett Bay 231 291 372 384 -- 553
10 Pawcatuck 54 70 -- 102 88 -- 118
Southeastem New England 4464 4,838 5,545 5,776 -- 7,029
Massachusetts Portion 3,868 4,361 4,605 5,590
Rhode Island Portion 949 1,147 1,144 1,404
Connecticut Portion 21 37 27 35

2/ RPA - Projections by Regional Planning Agencies in Mass.
t—’/ State —

gram (& Southeastern Conn. RPA)
E/ OBERS -

Economic Research Service (U.S. Depl. of Agricult

24

Projections by Mass. Office of State Planning & Management and R.I. Statewide Planning Pro-

OBERS SERIES E projections by Office of Business Economics (U.S. Dept. of Commerce) and

ure)



The Structure of the Economy

While by definition a water and related land resources
planning effort, the Southeastern New England Study

was established, and its recommendations are presented,

in response to the demands placed on the region’s re-
sources by continuing economic growth. As discussed in de-
tail throughout the report, the goal of the SENE Study is
to accommodate and guide this growth in a manner which
enhances the region’s economic opportunities and is con-
sistent with its environmental aspirations. What follows,
then, is a brief history of the economy of the region, a
more detailed discussion of its current structure, and an ex-
amination of the remarkable compatibility between the
needs and demands of the region’s economy and regional
and national environmental goals.

An Historical Sketch of the Economic Base
of SENE

America’s industrial revolution began in mill towns scat-
tered throughout New England. The metropolitan areas of
Boston, Providence, and Worcester which constitute the
hub of the SENE region were the most important centers
of economic activity even in the 19th century. Farming,
the principal occupation of the early settlers in SENE, be-
gan to give way to shipbuilding and commerce before the
end of the 17th century. Newburyport, Salem, Medford,
and North River, which served as primary shipbuilding
centers, led the nation in the development of mercantile
trade. By the mid-18th century, trading with foreign ports
had built major commercial centers all along the region’s
coast. Newport, which was the chief commercial center on
Narragansett Bay, also became a summer resort of note dur-
ing this period.

Availability of water (and consequently water power) had a
crucial role in early industrial location decisions. The sig-
nificance of the role of water in shaping the economic his-
tory of the region may be seen in the following examples.

The rivers of the Narragansett Bay drainage basins were
harnessed for power production shortly after settlement
began. A communal grist mill was operating on the
Moshassuck River at Providence as early as 1646. A grant
for a sawmill on the Pawtuxet River was issued in 1669,
and in 1671 a water wheel was installed at Pawtucket
Falls in the Blackstone River in conjunction with a saw-
mill, carpentry shop, and iron foundry. Iron works be-
came commonplace and, at the outset of the American
Revolution, production in Rhode Island exceeded that in
any other colony.

The Old Slater Mill, constructed in 1793 in Pawtucket, was
the first successful cotton textile mill in America. Soon
thereafter, cotton textile plants were set up in the Paw-
tuxet Valley at Centerville, Coventry, and Warwick; in Fall
River, Massachusetts, at the head of Mount Hope Bay; and

2-5

in the Blackstone Valley at such places as Woonsocket,
Rhode Island and Worcester, Massachusetts. Woolen and
worsted textile manufacture came into-these river basins
more slowly but gained considerable importance during
the first half of the 19th century. These industries were
further stimulated by the introduction of steam power in
the latter half of that century. During this period, leather
working and shoe manufacturing became important ac-
tivities in Taunton and Brockton, Massachusetts.

The needs of these rising industries fostered the growth of
other industrial concerns producing steam engines and tex-
tile machinery and related items throughout these basins.
With the opening of the Blackstone Canal from Providence
to Worcester, the completion of the railroad access, Wor-
cester, although not on a natural waterway, grew rapidly
and became one of the largest and most diversified manu-
facturing centers in the United States. The introduction
of the railroad in 1833 played a definite role in accelera-
ting, as well as integrating, the productive activity of the
growing economy. The economic development of the
SENE region began to be handicapped during this stage by
the shift in primary transportation from water to land. In
addition, electric power transmitted over great distances
reduced the role of water power and SENE’s streams were
generally too small to turn hydroelectric turbines. SENE'’s
ports were overshadowed by the ports of New York, Balti-
more, and Philadelphia which were larger, provided excel-
lent overland facilities such as rail connection, and offered
a faster and more diversified range of auxiliary services to
shippers.

With the loss of comparative advantage in water power and
port facilities, as well as several other dislocations, SENE
began to lose industry, especially textiles, to southern
states. The stage for the decline of the textile industry in
New England was set well before World War I, but the
sharpest decline came at the end of the first half of this
century. Between 1950-1970, the SENE region’s share

of national textile earnings dropped from 14.7 to 6.0 per-
cent.

Despite the economic dislocations in the older mill towns,
the overall economy of the region has continued to fare
well, keeping pace with, or occasionally falling slightly be-
low national averages.

Current Structure and Projected
Changes in the SENE Economy

An appreciation of regional trends can be gained by examin-
ing demographic and employment changes among, and with-
in, industry sectors in the region and comparing these chan-
ges with those in the nation. These are summarized in Table
2.2, which appears on the following page, and serve as a
basis for the discussion of population and economic trends
which follows.



Per Capita Income. Per capita income in SENE, a com-
mon measure of economic well-being, has consistently been
above the national average. As shown in Table 2.2 in con-
stant (non-inflated) 1967 dollars, mean per capita income
was $2,226 in 1950 and rose to $3,775 in 1970. Current
projections show an increase to $6,600 in 1990 and $13,900
in 2020 — an almost four-fold increase between 1970 and
2020. Combining this increase in per capita income with
population projections produces a five-and-a-half fold in-
crease in total personal income — from $24 billion in 1970
to $135 billion in 2020.

The implications are considerable. Even allowing for nor-
mal increases as well as inflationary increases in the relative
share of the total income used for food, clothing, shelter,
and other necessities, the share available as disposable in-
come will increase significantly. As leisure time and income
increase, the demands, both direct and indirect, on the re-
gion’s resources — land, energy, water — can be expected to
increase as well.

Employment. From 1950 to 1970 total employment in
SENE increased by over 600,000, Total manufacturing em-
ployment expanded very slowly during the period with most
rapid growth in the manufacturing sector registered by elec-
tronic and related machinery, fabricated metals, and ord-
nance. By far the greatest growth was in the services and
financial sectors, increasing 54 and 50 percent respectively;-
both above the national rate. Within services, professional
services, including private education, research and medicine,
and business and repair services including consulting firms,
programmers and other highly skilled activities were the
fastest growers. The growth patterns indicate a clear move-
ment towards an increasingly specialized, service-oriented,
highly technical economy.

Industry Mix. With the highly skilled labor force and the
region’s reputation as a center for technological and scien-
tific development, the trend towards specialization in pro-
fessional services is expected to continue. With respéct to
total earnings, data in Table 2.3 and Figure 2.2 show the
changing relative significance of industry sectors for BEA
Economic Area 4 and the nation. Figure 2.2 shows that,
when measured as a percentage of the region’s total earnings
in 1950, 1970, 1990, and 2020, the manufacturing sector
as a whole shows a decline from 38 to 29 to 22 to 17 per-
cent, respectively. Even within the important manufactur-
ing sector, most of the “dirtier’” industries such as textiles,
paper, and primary metals are expected to drop in relative
importance. The fastest growing sector of the SENE econ-
omy is services — primarily health, business, education, and
the professions. Using the percentage notation employed
above for manufacturing, the services sector is expected to
grow from 12 to 19 to 26 to 33 percent of total SENE
earnings. Agriculture, forestry, and fishing are relatively
low in regional earnings, although significant in their value
for ensuring an adequate supply, in quantity and price, of
some of the region’s food and fiber needs. The other eco-
nomic sectors which make up about half the region’s earn-
ings, are expected to maintain their current shares. In or-
der of regional economic importance, they are the retail
and wholesale trade which together provide about a quarter
of SENE’s earnings, and the following four sectors which
share about evenly the remaining quarter: government,
finance-insurance-real estate, contract construction, and
transportation-utilities. All, except the last two, of these
sectors can be characterized as generally clean and environ-
mentally compatible activities.

Table 2.4 provides location quotients which reflect regional
specialization among selected SENE industries relative to
the nation as a whole. The location quotient is determined

TABLE 2.2 POPULATION, PER CAPITA INCOME, EMPLOYMENT, AND EARNINGS: BEA Economic Area 4%;

Selected Historical and Projected Years

Indicator 1950 1970 1990 2020

Population, midyear 5,163,100 6,354,600 7,739,800 9,707,900
(Comparative figures (4,836,800) (5,776,000) (7,029,800)
for SENE)

Per capita income 2,226 3,775 6,600 13,900
(1967}

Per capita income 1.08 1.09 1.08 1.05
relative (U,S$.=1.00)

Total employment 2,039,058 2,639,691 3,561,700 4,446,900

Employment/population
ratio 42 46 46

39 43 44

Employment/population

Source: 1972 Series E OBERS Projection
*

Data analyzed for this section are for OBERS (Office of Business Economics and Economic Research Service) Economic

Area 4. This area is composed of ten of Massachusetts fourteen counties - Barnstable, Bristol, Dukes, Essex, Middlesex,
Nantucket, Norfolk, Plymouth, Suffoik, and Worcester; half of New Hampshire’s ten counties - Belknap, Carroll,
Hillsborough, Merrimack, and Rockingham, and the whole state of Rhode Island. Parts or all of the ten Massachusetts
counties, and all of Rhade Island, are included in the SENE Study area. None of the New Hampshire counties are part
of the study arca. Thus, the OBERS or BEA (Bureau of Economic Analysis) Economic Area 4 does not exactly conform
to the study area, but offers an approximate source of statistics useful for purposes of providing perspective.
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TABLE 2.3 RELATIVE CONTRIBUTION OF INDUSTRY SECTORS TO TOTAL EARNINGS: BEA Economic Area 4
and the U.S., Selected Historical and Projected Years

s

Sector 1950 1970 1990 2020

Total Earnings 100 100 100 . 100

Agriculture, Forestry, ) 2,00 0.69 0.40 0.23
& Fishing 9.11) (3.49) (1.96) (1.10)

Mining 0.07 0.05 0.04 0.02
1.99) 1.00) 0.62) 0.37)

Contract Construction 5.68 6.48 6.24 5.63
(5.97) (6.13) (6.06) (5.53)

Manufacturing 37.91 29.06 22,15 17.23
(29.01) 27.79) (24.78) (21.39)

Transport, Communication, 6.45 6.26 6.52 6.37
& Public Utilities @B.17 (7.10) (6.90) (6.68)

Wholesale & Retail Trade 19.41 17.06 15.54 13.56
(18.94) (16.55) (15.22) (13.65)

Services 11.82 18.85 26.10 32.33
(11.18) (15.13) T (19.94) (23.49)

Professional Services -- 12.58 19.29 24.60
-- (9.28) 13.75) 17.51)

Government 11.78 15.41 16.29 17.72
(11.39) (17.66) (18.37) 19.97)

Finance, Insurance, 4.89 6.14 6.71 6.91
& Real Estate 4.23) (5.14) (6.15) (6.81)

Source: 1972 Series E OBERS Projection
*
Figures in ( ) pertain to the U.S.

TABLE 2.4 LOCATION QUOTIENTS.—‘FOR SELECTED INDUSTRIES: BEA Economic Area 4, 1950, 1970,
1990, and 2020 (Ranked by 1990)

Selected Industry 1950 1970 1990 2020
Forestry & Fishing 2.41 2,71 2.62 2,57
Miscellaneous Manufacturing 2.35 .- 1.65 1.44
Professional Services 1.19 1.36 1.40 141
Business & Repair Service 94 1.3 1.24 1.18
Wholesale & Retail Trade 1.02 1.03 1.02 .99
Utilities 1.00 1.02 .99 97
Textile Mill Products 4.12 1.71 97 .63
Electrical Machinery .- 1.19 96 .82
Apparel & Other Products 1.15 1.12 81 .61
Paper & Allied Products 1.40 1.05 75 .62
Food & Kindred Products a9 69 .69 .70
Transport Equipment 90 57 S1 46
Lumber & Furniture .59 56 44 38
Chemicals & Allied Products 55 46 46 44
Primary Metals .73 53 41 .36
Railroad Transport 47 31 .32 31
Nonmetallic Mining 25 .30 .32 31
Agriculture 19 .16 15 15

Source: 1972, Series E OBERS Projections

Location Quotient = Axé_:a industry as percent of total area earni_ngs
U.S. industry as percent of total U.S. eamnings

28



by dividing the proportion of earnings stemming from a
given industry in a given region by the proportion of national
earnings accounted for by this industry. A ratio greater than
one means that the industry is proportionately more import-
ant in the region than in the nation. This is taken to repre-
sent a degree of regional export specialization in that in-
dustry, and the larger the ratio, the more export oriented
the industry. A change in an industry’s location coefficient
over time reveals a change in the export specialization in

* the industry.

A review of Table 2.4 underscores several interesting devel-

Sub-Regional Differences Within
the SENE Economy

While this chapter deals with the SENE economy as a whole,
there are marked differences among sub-regions within
SENE. For example, coastal portions of Massachusetts and
Rhode Island represent small but rapidly growing residential
and retirement areas with strong recreation, and until recent-
ly, military sectors in their economic structure. In other
areas, manufacturing and services play important roles, with
greater Boston prominent in this group.

By any measure of population, earnings or per capita income,
the greater Boston sub-area dominates the remaining sub-areas
of SENE (Figure 2.3). Boston serves as the regional center for

opments and features of the industrial mix in the SENE
economy relative to the rest of the nation. The industries
with the largest location quotient in 1950 were forestry

and fishing, and textiles. By 1970, the picture was consid-
erably different for textiles. Both textiles and apparel are
also the sectors which are projected to greatly decline in
specialization between now and 2020. In addition, the re-
gion’s deficiency in nonrenewable natural resources is em-
phasized by the extremely low quotient in the mining
sector and also in the chemicals sector which, in large mea-
sure, depends on the availability of minerals, natural gas
and oil, and low-cost energy in the region. On the other
hand, the development of greatest significance is the in-
creasing strength of professional services as an export
oriented industry. In 1950, its location quotient was 1.19,
roughly indicating self-sufficiency. But, by 1970, the quo-
tient had risen to 1.36 and is expected to rise further,

government, professional services, finance, insurance, real es-
tate, business, and repair services, wholesale and retail trade,
printing-publishing, and technical manufacturing (electrical
and computer equipment). No other area in the region en-
joys such diversification of economic activity.

Providence-Pawtucket-Warwick, Fall River-New Bedford,
and Worcester-Fitchburg-Leominster are important manu-
facturing areas, although each contains a small amount of
services activity. Wholesale and retail trade, finance, insur-
ance, and real estate have recently become more significant
in the Providence sub-area.

FIGURE 2.3 POPULATION AND EARNINGS OF SUBAREAS AS PERCENT OF BEA

ECONOMIC AREA 4, 1969

— 58.6

Greater Boston

163.8
Providence-Pawtucket-Warwick %1112 : 11
Worcester-Fitchburg-Leominster %913'1
Fall River-New Bedford % 75'0
2.8
Coastal Rhode Island 14
1.7
Coastal Massachusetts El 2
' ' : = 92.3
SENE - j 934
i 100.0
BEA Economic Area 4 100.0

KEY: Population j
Earnings




Variations in per capita income within SENE are shown in
Table 2.5. The higher than average income found in the
greater Boston and Providence-Pawtucket-Warwick sub-
areas is characteristic of larger metropolitan areas. During
the period 1950-1969, greater Boston’s per capita income
increased from eleven percent to sixteen percent above the
national average. This is explained by employment of a
larger proportion of population than the U. S. average,
higher per gapita property incomes than the U. S.; slightly
higher occupational skill of labor force, and an increasingly
favorable industry mix. ' '

On the other hand, the decline in per capita income in
Providence from eleven percent to three percent above the
national average during the same period, is indicative of
the fact that Rhode Island’s labor force is not as well-
educated or well-trained in high demand skills as the labor
force for the region as a whole. Further, that areaisin a
transition in its industrial mix, moving from an economy
based on textiles and military installations to one where
durable goods manufacturing and services play more im-
portant roles. However, Rhode Islanders are now being
trained and educated in the high demand skills. In the
meantime, Rhode Island must seek ways of slowing the
exodus of its already higher skilled population.

The condition found in the Worcester-Fitchburg-
Leominster sub-area and the Fall River-New Bedford sub-
area where per capita income declined from above the na-

tional average in 1950 to below the national average in
1969 suggests local, but substantial, continuing economic
distress. These subregional differences in per capita income
reflect a certain amount of non-integration of the economic

* activity within the region, following the departure of tex-

tiles into the 1950’s.

In summary, an analysis of the current and projected struc-
ture of the SENE economy yields three major conclusions:

(1) Earnings and employment in manufacturing
have become relatively, but not absolutely,
less important when compared with other
sectors. The direction of this structural
change is much stronger in SENE than in the
nation as a whole. But this is not to say that
manufacturing will not continue to be an -
important employment sector.

(2) Within the manufacturing group, employ-
ment in non-durable industries has decreased
markedly while employment and earnings in
durable goods industries, particularly machin-
¢ry production, has increased sharply.

(3) Several sectors, such as financial, civilian, gov-
‘ernment, and services, have expanded at a ra-
pid rate. However, the most substantial in-
creases have occurred in the professional serv-
ices and business and repair service industries.

TABLE 2.5 PER CAPITA INCOME: SOUTHEASTERN NEW ENGLAND STUDY AREAS; 1967 Dollars and as a

Percent of National Average, 1950 - 2020

Per Capita Income 1967 Dollars

Study Area 1950
Greater Boston . 2,283

- (111)

Providence-Pawtucket- i 2,291
Warwick 1.11)
Worcester-Fitchburg- 2,245
Leominster 1.09)
Fall River-New Bedford 2,113
: (1.02)

Coastal Rhode Island 1,944

94)

Coastal Massachusetts ) 1,949

(.94)

SENE 2,255
: (1.09)

BEA Economic 2,226
Area 4 . (1.08)

1969 1990 2020
3,965 6,809 14,870
(1.16) a.10) (1.04)
3,515 6,281 14,518
A.03) 1.02) 1.02)
3,352 6122 ' 14128
98 (99) £99)
3,220 5,805 13,238
(94) (94) (93)
3,127 5,710 13,308
(92) (93) (93)
2,781 5,181 12,407
(.81) (.84) (87) -
3,736 6,530 14,530
(1.09) (1.06) (1.02)
3,696 6,600 13,900
(1.08) .05 = (1.02)

Source: U.S. Department of Commerce, Bureau of Economic Analysis

Figures in ( ) show percent of national average
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In short, there is a clear trend away from low skill and non-
durable industries and towards high skill, high education,

" and high technology activities. The region is expected to
continue to show a strong orientation in these directions.

As a result of these trends, a fairly clear picture of the re-
gion’s development atmosphere emerges. There are both
positive and negative features. The positive features are:

(a) a mature and highly urbanized economy;

(b) clearly established metropolitan centers of
growth;

(c) arelatively highly educated and well trained
labor force;

(d) a national reputation as a center of technologi-
cal and scientific development,

{(¢) a comparatively good location for import of in-
dustrial raw materials; and

(f) an aesthetically pleasing environment within a
short distance of the metropolitan areas.

On the other hand the area has certain negative economic
features. They include:

(a) declining traditional industries creating tem-
porary labor and capital dislocation;

(b) ahigher cost of living than the national average;

(c) a higher than national average rate of property
and state taxes;

(d) higher unemployment than the national average;

(e) higher energy costs than the national average;

(f) with the exception of sand and gravel and
'stone, a lack of economlcally extractable min-
erals; and

(g) poor access w1th respect to national markets,

Implications

In the light of the region’s major economic trends and the
resulting development atmosphere, what are the implica-
tions for future economic development and the demands
placed on the resource base?

Relatively Lower Growth in Direct Demand for
Natural Resources. The changes in the industrial com-
position of the region imply that the economic activity re-
lated to the production of marketable goods and services
will place a relatively lower demand on the region’s water
and related land resources in the form of direct require-
ments. This implies that the chances for meeting national
environmental goals for cleaner water and air may be some-
what more favorable than one might expect for SENE. This’
situation tends to underscore at least in one area, the non-
conflicting nature of the relationship between the objectives
. of economic growth, and preservation and management of
the environment in SENE,

Moreover, the strong trend towards specialization in pro-
fessional services and other high-skill industries implies
that the economic health of the region is dependent upon
its ability to attract creative people and industries which, in
turn, is partially a function of the quality of the natural
environment. This implics that the natural resources of the
region will gain importance as “consumer’’ goods as opposed
0 “producer” goods in the conventional sense.

Opportunity for Decentralization of Economic
Activity. The service sectors are currently condentrated in
metropolitan areas (particularly around Boston), yet an op-
portunity exists for their decentralization without loss in
economic efficiency. This is especially true for finance, in-
surance, and consulting firms. The point may be clarified
through the use of the concept of a “foot-loose” industry.

An industry is “foot-loose” if not constrained by the neces- .
sity of close proximity to its input and output markets. In
other words, procurement or distribution costs are not
overriding locational factors and, thus, the industry is rela-
tively free to locate anywhere good personnel, transporta-
tion, and communication conditions exist.

The nature and requirements of these relatively “foot-loose”
industries afford a good opportunity for public policy to in:
fluence the development of an overall locational pattern,
That is, this kind of industry has the potential for being
amenable to public locational controls, and thus offers
planners and policy-makers an opportunity to guide growth
and enhance the natural landscape without adversely affect-
ing overall economic efficiency.

' Therefore, with policy direction, the Worcester-Fitchburg-

Leominster, Fall River-New Bedford, and Providence-
Pawtucket-Warwick sub-areas may be able to gain a larger
shareé of future economic activity than might otherwise be
the case. This may lead to lower and more manageable
rates of increase in pressures on land use, and costs of con-
struction in other metropolitan areas.

Continuing Need to Upgrade Region’s Labor
Force. The trend towards continued growth of profes-
sional services also points to a continuing need for programs
to upgrade the professional ability of the region’s labor
force. This, in turn, implies that more and more funds may
have to be devoted to expand and improve educational, re-
search, and training facilities. Policy decisions will be
needed however to determine where, both geographically
and economlcally, such investmerits will yield the greatest
retumns. Rhode Island, for example, is already beginning to -
traim its re51dents in hlgher demand skills .

Changed Nature of Economic Fluctuatxons A
heavy reliance on activities such as education, research, ord-
nance, and electrical machinery, has led to the expression
of some concern that the workers in these industries are



more directly exposed to the vagaries of the public budget
processes than workers in other industrial sectors. In any
period of fiscal austerity, the problem of unemployment in
these industries can be severe, though temporary. However,
the long-term economic and social implications of such
fluctuations are expected to be much less severe than would
be the case if the economy continued to rely heavily on the
production of non-durable consumer goods. Moreover, to
the extent that the threat of severe economic fluctuation is
reduced, a community’s willingness to address itself to en-
vironmental quality issues will be more likely to increase. '

Conflicts between Economic and Environmental
Objectives

Unfortunately, the situation may not be as simple as the
foregoing discussion indicates. Conflicting demands on
-water and related land resources exist and must be con-
sidered. ‘

As discussed in Chapter 9 of this report, there are increasing
pressures for the location of one or more refineries in the
SENE region. The petroleum refining industry is known to
be a major water user and discharger of pollutants. More-
over, the region’s power generating capacity will have to be
expanded, even with strict consumption rate reduction mea-
sures. Thus, without strong siting and operating guidance,
the water and land requirements of power plants and refin-
eries have the potential to be in conflict with environmental
quality objectives.

In addition, the future consumption of land for urban pur-
poses will be an important factor. During the 1960’s, about
182,000 acres were developed for residences, businesses, in-
dustries, institutions, and transportation facilities while the
region was growing by almost 375,000 people. This amounted
to a rate of urbanization of about one-half acre per capita
during that 10-year period — four times higher than the av-
erage rate of land consumption since the Pilgrims landed in
1620.

If this recent rate of urbanization should continue, the pro-
jected increase in population in Southeastern New England
of 939,000 people between 1970 and 1990 would consume
another 470,000 acres, almost equal to the present area de-
voted to urban uses. Even if the projected population
growth occurs, however, the rate of land consumption need
not be as high. Both the need and the opportunity for strong
environmental management are indisputable,

The likelihood of a significant per capita increase in demand
for outdoor recreational facilities from the SENE residents
has already been pointed out. Additionally, the region’s
recreational resources are also going to be pressured by out-
siders, 50 million of whom are within an easy one day drive
of SENE. The economy of the region benefits from recrea-
tional activities through the generation of seasonal and full

time employment, tax revenues, and the ready availability
of recreational oppertunity for the work force. On the
other hand, exploitative and unabashed use of the resources
for recreational activities will conflict with the objective of
restoring and maintaining the quality of the environment.
The issu¢ is not merely on¢ of quantity of natural resources
to be devoted to recreational uses, but also of maintaining
(or even improving) the quality of the recreational experi-
ence and the physical environment of the region.

The issue is further complicated by the fact that over 85 per-
cent of the total recreational shoreline in SENE is privately
owned and a vast proportion of this land is not accessible
for public recreation. This situation is not likely to improve
if private market forces are allowed to continue to dominate
the allocation of the use of coastal lands.

Conclusion from an Economic-Resources
Perspective

It should be apparent from the above discussion that, while
the conflict between conventional economic and environ-
mental use of the region’s resources has, to some extent,
been alleviated by the transition towards a service economy,
it has not been resclved completely. While some may con-

. strue from the preceding remarks that manufacturing has been

completely excluded from further consideration, this is not
the case. Manufacturing enterprises which recognize the
value of the environmental character of SENE as an import-
ant locational determinant, and implement sound natural
resources management policies, obviously could provide a
balanced mix with the strong service sector and improve

the economic position of SENE, Without this mixture which
includes light industry, for example, it will be difficult for
the service sector to provide employment to keep pace with
ordinary growth of numbers of low skilled workers.

The region’s physical character is one of its major assets
with direct and indirect potential for economic develop-
ment. The region may be unique in the nation in that re-
gard. Direct resource related industries such as tourism,
recreation, forestry, and aquaculture have strong growth
potential. Indirectly, the quality of the environment is a
potent factor in the region’s ability to attract and retain
the highly skilled, highly selective, and amenity-oriented
labor force, and the growth industries which employ them.
Having lost its initial competitive advantage in manufac-
turing, the future economic health of the region depends in
large part in maintaining the competitive advantage it now
enjoys in services and “‘foot loose™ industries. To maintain
that advantage the region must maintain its natural land-
scape, the main attraction. To improve its competitive ad-
vantage, the region must improve its natural landscape.
Growth achieved by the misuse of the quality of the re-
gion’s water and related land resources will have adverse
effects on its long term economic stability. The contribu-
tion that the remaining natural resources in the SENE
region can make to the economy is significant. The recog-



nition of the mutual importance of economic growth and
environmental quality in the SENE area is a key to en-

Resource Management Institutions

In order to further understand the dynamics of the region,
it is important to have a sense of the actors and institutions
which make natural resources decisions in SENE, This sec-
tion will briefly describe the governmental responsibilities
in the region. More detailed discussion is found in Chap-
ter 10,

Federal

A large number of federal agencies are involved in resource
planning, regulation, technical and financial assistance, and
policy development. Areas of resource management include
water, land, air, and wildlife. Because of the number of
. agencies involved in these activities, a discussion of all of
the specific federal programs would be impractical at this
point in the report. However, the agencies involved in
carrying out functional recommendations are discussed in
the chapters which follow in this report.

Interstate and Regional

The most prominant interstate bodies in the SENE area in-
clude the New England Regional Commission and the New
England River Basins Commission, The former, established
under Title V of the Public Works and Economic Develop-
ment Act of 1965, is responsible for strengthening regional
economic development. The latter, established under Title
II of the Water Resources Planning Act of 1965, serves as
the principal agency at the regional level for coordination
among the major federal-state natural resource decision-
making programs, and is charged with the preparation of a
comprehensive, coordinated, joint plan for management of
water and related land resources of the region. This is
carried out by the Commission through its studies of re-
gional problems and needs as inputs to state decision-
making processes, and through its comprehensive, multi-
purpose management programs such as the Southeastern
New England Study, the Long Island Sound Study, and the
Connecticut River Basin Program.

The New England Governors’ Conference, which is composed

of the six New England governors, also exists to coordinate
state activities with regard to natural resources. A Federal
Regional Council has also been established for the New Eng-
land region, This council is to improve the administration
of federal grant programs in the region by improving pro-
gram operations, developing funding programs in coopera-
tion with state and local officials, and encouraging joint and
integrated grant applications. Finally, other special-purpose
organizations, such as the New England Interstate Water
Poliution Control Commission, exist to coordinate specific
functional activities in the region.

lightened natural resource policy-making and is the funda-
mental theme of this Study.

State

The role of the states of Massachusetts, Rhode Island, and
Connecticut in resource management decisions in the re-

gion is a potentially strong one. Federal committment to
this policy is evidenced by the role the states play as a re-

sult of such key legislation as the Federal Water Pollution
Control Act Amendments of 1972 (FWPCAA, 1972), and
the Coastal Zone Management Act. An example from the
FWPCAA of 1972 characterizes the state role:

“It is the policy of Congress to recognize, pre-
serve, and protect the primary responsibilities
and rights of states to prevent, reduce, and eli-
minate pollution, to plan the development and
use (including restoration, preservation, and
enhancement).of land and water resour-

ces. ...” (Section 101).

State level agencies are currently involved in program ad-
ministration, provision of funding, and technical assistance,
and regulatory activities in resource management. Because
of the primary role the states will be playing in natural re-
source management, it is worth reviewing the current re-
sponsibilities of the existing institutional framework for
the two states which comprise the largest portion of the

SENE area. :

Massachusetts. In Massachusetts, policy development
for the state’s physical resources is currently the responsi-
bility of the Cabinet, replacing what was formerly the re-
sponsibility of Resource Management Policy Council
(RMPC). This Council was designed to aid program coordi-
nation among state air quality, water quality, coastal zone,
land use, and rural development programs.

The RMPC’s Coastal Zone Task Force, under the direction
of the Secretary of Environmental Affairs, prepared the
state’s application for federal funding under the Coastal
Zone Management program. Funds have now been
awarded to the Office of Environmental Affairs for plan-
ning and program development. The RMPC Task Force on
Land Use, under the leadership of the Department of Com-
munity Affairs, developed alternative comprehensive land
use strategies for the state as a whole, including some of
the. features of the recently enacted Martha’s Vineyard law
which provides for regional review of development and
areas of critical concern.

Under the state government reorganization, the Executive
Office of Environmental Affairs has been authorized to plan



and carry out the state’s environmental policies, and has
combined the functions of the Department of Natural
Resources, the air quality programs of the Department

of Public Health, the solid waste functions of the De-
partment of Public Works, the Department of Agriculture,
and the Metropolitan District Commission (MDC) into
five major departments: Environmental Quality Engineer-
ing, Environmental Management, Food and Agriculture,
Fisheries, Wildlife and Recreational Vehicles, and the
MDC. The state has also recently created an Energy Fa-
cilities Siting Council authorized to review long-range plans
and proposed site locations for electrical power generation
and natural gas refinement.

Water management programs are currently the responsibil-

ity of the Water Resources Commission and administered in

that Commission by the Division of Water Pollution Control
~and the Division of Water Resources.

Rhode Island. In Rhode Island, the State Planning
Council composed of state, local, and federal representa-
tives, provides overall resource policy direction insofar as it
reviews and adopts elements of the State Guide Plan. The
State Guide Plan outlines policies for land use, water and
sewer service, water quality, transportation, recreation, eco-
nomic development, and historic preservation. The plan is
prepared by the Statewide Planning Program, the central
planning agency for the state government and the clearing-
house for federal grant administration. The Department of
Natural Resources administers many programs related to
parks and recreation areas, forests, fish and wildlife, agri-
culture, land acquisition, freshwater wetlands, shoreline and
tidewaters. Close coordination between the activities of
the Department of Natural Resources and the Coastal Re-
sources Management Council (CRMC) is maintained since
the department, through its Division of Coastal Resources,
provides staff to the CRMC.

The CRMC'is responsible for planning and management of
coastal resources, and administers programs in the coastal
area such as those for wetlands. It also regulates selected
uses and activities in that area, such as power plants, sewer
treatment plants and solid waste plants, so as to assure
consistency of uses with standards and plans for protection
of coastal resources. The CRMC is also involved in the
state’s coastal zone management program under the Coastal
Zone Management Act. :

Water quality, air quality, and solid waste disposal are regu-
lated by the state’s Department of Health. The Department
of Community Affairs provides technical planning assistance
and administers federal grants to local governments. The
Solid Waste Management Corporation is responsible for
planning and rearrangement of the solid waste resource
recovery system.

Long-range water resources planning is conducted by the
Water Resources Board, which also approves water supply
distribution systems. With the approval of the Govemor,
this Board is authorized to acquire dams and construct or
purchase reservoirs. Finally, the Economic Development
Corporation, designed to stimulate industrial and economic
growth in the state, is authorized to construct and develop
utility facilities and port projects. :

Local

As is typical of the rest of New England, the SENE region is
characterized by a tradition of strong local involvement in
resource decision-making. Local governments make many
of the most critical water and related land management de-
cisions. Local governments regulate the many land uses
(including flood plains) through the administration of zon-
ing ordinances, bylaws, subdivision controls, and permit
systems for a variety of developments and land-disturbing
activities. The existence of local conservation commissions
gives a focal point to local environmental interests, and by
law in Massachusetts, they are charged with responsibility
for administering the wetlands protection program and

also have a role in open space acquisition. With one or two
notable exceptions, water supply is also a local matter, us-
vally limited to supply development on a town-by-town
basis by municipal agencies and private water companies in
conformance with state standards to ensure protection of
public health and water quality. Though, in Rhode Island,
more than half the communities are served by regional
systems, four are only served by local systems, and four are
served by both. Special interest organizations, such as the
various watershed associations and citizen groups, pro-
liferate at the local level and have played a vital role in
influencing decision making. Because the communities
ratify actions proposed by -their selectmen at town and city
council meetings, the cities and towns can bring significant
pressure to bear on resource management in Southeastern
New England. In light of this political and social reality,
special emphasis on local issues and control must be given to
the design of any water and related land‘management pro-
gram for SENE. The SENE region contains more than two
hundred municipal bodies which makes the securing of local
COnsensus on resource management an extraordinarily
difficult task.

Although county government does exist in the SENE region,
it is largely an anachronism. Substate regional institutions
are not altogether lacking, however. In the SENE portion

‘of Massachusetts there are eight regional planning agencies
whose responsibilities include, in addition to reconciling
various local plans within their jurisdiction, a role in review-
ing local grant applications as part of their designation as
A9S5 clearinghouse agencies. In Rhode Island, the Statewide
Planning Program provides these functions over the entire



state. A number of special purpose organizations, such as
watershed districts and sewer districts also exist in both
states. In the Boston metropolitan area, water supply,
wastewater management, and other municipal services are

Current Public Perceptions

More often than not, the perceptions of the planner and the
general public on priority natural resource problems differ.
The planner in metropolitan Boston is worried about the
area’s critical water shortage. The citizen whose faucet con-

tinues to yield water is not, The citizen is angry that he can-

not swim in local streams and rivers. The planner knows
that water quality improvements are proceeding well. For
a plan to work, it must recognize and address these differ-
ences in perception.

Southeastern New England’s people are unusually well ac-
quainted with environmental issues. Organizations such as
the Audubon Society and Ecology Action for Rhode Island
are examples of active organizations. In Massachusetts es-
pecially, the town conservation commissions keep environ-
mental concern near the forefront of public discussion. As
a result a proportionately larger segment of the general
public in SENE can be considered citizen environmental
activists than in the nation as a whole.

To understand their perceptions of the key resource issues
and determine their preferences among the many alterna-
tive solutions to these problems, the SENE Study created a
regional Citizens Advisory Committee and ten individual
river Basin Advisory Committees, and held meetings
throughout the Study region at each critical step in the
planning effort. It was not always easy for planners and
citizens to reach consensus. On occasion interest flagged
and attendance at meetings dropped. But on the whole,
both planners and citizens benefited, and to a great extent
the Study’s recommendations reflect the key concerns and
preferred solutions of those many citizens who chose to
take advantage of the opportunity to participate.

While variations in emphasis exist from one sub-area of the
Study region to the next, there was surprising unanimity
among those citizens who attended SENE’s many work-
shops and public meetings. Sprawl and the related effects
of uncontrolled growth is their major concern. Within the
limits of reasonable economic opportunities, most people
prefer some method of directing future growth in such a
manner as to preserve some sense of open space and the
natural beauty which drew them to, or kept them in, the
region in the first place. In most areas of the Study region,
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performed by the Metrbpoijtan District Commission. Al-
though it is a'creature of state government, MDC services
and supplies only the Boston metropolitan region.

participants agree.about the value of enhancing recreation
opportunities for the tourism value but worry more about
the general disappearance of natural areas. They are uni-
formly concerned about the slow pace of water quality
improvements and unwilling to make commitments, whe-
ther financial or otherwise, to actions which depend on

_clean streams and rivers. Finally, the citizens who partici-

pated, probably more so than the general public are less
concerned about the future availability of water supplies
than they are about the effect water supply development
can have on patterns of growth,

While the several major issues as described above, surfaced
at most public meetings, SENE is unique in that its public
is primarily concerned with its perceptions of local issues.
Active watershed associations, and other citizen groups
identify with their own concerns: growth and its effect on
water supply and wastewater management on Cape Cod;
water supply in the Ipswich-North Shore and Greater
Boston area; and management of regional beach opportuni-
ties in the Pawcatuck Planning area in Rhode Island are a
few examples. The perceptions of the public based on un-
derstanding of its locale are as fundamental to resource
planning in New England as the recognition that local gov-
ernment is a major decision force. .

This chapter has described the setting of the Study area in
terms of its geography and its people. The changes toward
a service based economy in SENE may alter some precon-
ceived notions about the potential for a continuing and in-
creasing threat of serious pollution problems. The steady
shift in the industrial composition of the region to one
which places a lower direct demand on the region’s water
is encouraging. The past decade has been characterized by
a significant environmental awareness. The next decade,
given the current state of economy, may see a shift in the
other direction. As shown in this chapter, the complemen-
tarity does exist between economic growth and the main-
tenance of a quality environment.

The Study was guided by these concerns and its recommen-
ded resource management program, to a very great degree,
responds directly to them.' Ultimately, if the recommenda-
tions are to be implemented, they must be responsive.
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CHAPTER 3 GUIDING GROWTH

The Setting

The growth of a region and the quality and quantity of its
water and related land resources are closely interrelated.
The link may be somewhat less direct than it was when
most of the people in Southeastern New England farmed

or fished for their livelihood, but it is there nevertheless.
New development creates demand for water — for drinking,
for waste disposal, for recreation, and many other purposes.
New development consumes land and often encroaches on
such water related lands as flood plains, wetlands, and lands
overlying ground water. The degree to which water demand
and land consumption becomes a problem depends not
simply on the amount of development, but also on its type,
density, and location. When water demand and land con-
sumption do become problems, the effects of growth be-
come inhibitors of future growth, and the quality of life
suffers.

Decision-making which affects the character of growth is
mulfi-faceted. Decisions by private landowners, developers,
businesses, and others have the prime impact on land use,
determining the exact location, type, and timing of devel-
opment according to their needs. Local governments have
the primary responsibility for governmental regulation
_through zoning, subdivision controls, building codes, and
other regulations; local investments in streets, sewers, and
water facilities also strongly influence development pat-
terns.

Substate regional planning agencies, like those in Massachu-
setts, presently are responsible for planning on a multi-town
basis but have no power to execute the plans. Their role is

increasing and may include greater authority to represent

the concerns of their constituents in state program decisions.

Other substate agencies, such as transportation authorities,
regional water and sewer authorities, and counties, influ-
ence development through public investments; some spe-
cially formed institutions such as that on Martha’s Vineyard
have broad land use regulatory authority. ’

State government plans and regulates to varying degrees;
Rhode Island has adopted a land use policy and plan, and
regulates only with respect to certain resources such as
those in the coastal zone and wetlands. Massachusetts has
enacted comprehensive regulation on Martha’s Vineyard in
addition to regulations for power plant siting and wetlands
preservation, but has not formuiated a land use policy or
plan. Comments during review of this Study showed strong
public sentiment that such policies are badly needed. Cur-
rently the Commonwealth is working on such a framework.
States also influence development through other regulatory
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prdgrams, investment decisions, acquisitions, and fiscal
policies.

Federal governmental agencies, such as the Environmental
Protection Agency through its air and water quality programs
and funding of interceptor sewers, influence the location of
development. The Corps of Engineers also plays a role in
protecting water related resources through recent regula-
tions of discharge of dredged or fill material in navigable
waters or-ocean waters pursuant to Section 404 of the
Federal Water Pollution Control Act Amendments of 1972,
The new regulations extend federal jurisdictions, regulations,
and permitting authority to virtually all wetlands, swamps,
rivers, lakes, and streams of the United States. While this
Study directs its attention to water related factoss, present

“or proposed land use patterns and their attendant activities

have a major impact upon the type and amount of air pol-
lution generated over a region. The federal government is
also deeply involved in land use and growth decisions in
connection with its management of federal holdings in the
region such as wildlife refuges and the National Seashore.
These examples underscore the need for effective coordina-
tion among all responsible agencies with respect to guiding
growth.

This brief summary has shown the multi-faceted nature of
decision making which affects growth. Proposed national
land use legislation would put the states in firmer control
through state review or guidance of significant local actions.

This chapter concentrates on setting forth basic principles
upon which an overall strategy for natural resources man-
agement can be built. It draws on Chapter 1, Goals and
Approach, and Chapter 2, The Setting, which provide a
framework and an order to deal with water and related
lands from an integrated, resource perspective, Many
cross-references to other portions of this report are made,
emphasizing the strong interrelationships which exist with
functions-covered in other chapters. The material pre-
sented in this chapter is fundamental to virtually every
other chapter in this report. This is demonstrated in Chap-
ter 11, Tving the Recommendations Together. There, the
interrelationships of all Study recommendations are set
forth on tables in summary fashion.

The principles and rationale set forth in Chapter 3, Guid-
ing Growth, provide a sound basis for guiding growth not
only in Southeastern New England, but in other regions in
the nation as well. The institutional structures necessary
to implement these recommendations will vary according



to location; they are treated in Chapter 10, Strengthening
the Management System for Natural Resources, near the
conclusion of the Regional Report.

The objective of Chapter 3, Guiding Growth, is to suggest
strategies for protecting the critical water and related land

- resources of Southeastern New England while accommodat-
ing future economic activities; and to suggest ways that
growth might be guided to preserve the amenities of the
region and the quality of its resources. The chapter first
investigates recent growth trends in Southeastern New Eng-
land and examines the effect that growth has had on the
region’s resources. Second, alternative ways of protecting
critical environmental areas and guiding growth to areas
suitable for development are examined. Finally, several
recommendations are made to provide for the expected
growth of the region in a manner which is sensitive to the
development capabilities of the region’s water and related

The Situation
General Growth Trends
Land Use Changes. Table 3.1 shows that between 1960

and 1970 lands used for urban development (1,000 people
per square mile) increased by almost 50 percent, primarily

TABLE 3.1 LAND USE CHANGES IN SENE, 1960 to 1970

lands and to the contribution they make to the quality of
life in Southeastern New England.

This chapter does not present a comprehensive land use

plan for Southeastern New England because major growth
concerns, such as housing, transportation, education, and
economic development, which should be part of such a plan,

" were considered only to the extent of their interrelationships

with water resources. However, the detailed analysis of the
several steps recommended to control the use of water and
related land resources while accommodating needed growth,
constitute a basic first step in the development of a regional
growth policy and comprehensive land use plan. The
decision to stress water resources in this Study does not
infer a diminished role to other planning factors, but, rather,
is the result of the scope of the New England River Basins
Commission’s authority.

at the expense of agricultural and forest lands. In 1970, of
SENE’s 2,865,000 acres, 5 percent was in water, about 56
percent was covered by forest (a S percent reduction from

Acres (in 1000’s)

Category 1960 1970
Water Area 133 144
Land Area 2,732 2,721
Fprest* 1,693 1,601
Open (160) (161)
Salt Wetlands " 51 44
Freshwater Wetlands 71 67
Other incl, Recreation 38 50
Agriculture 459) (350)
Agriculture 287 205
Open Transitional 172 145
Urban 420) (609)
Low Intensity 22 37
Medium Intensity ! 98
High Intensity 261 382
Transportation 30 42
Industry 19 26
Extractive & Disposal 17 24
Total Area 2,865 2,865

_% Total Area % Change
1960 1970 By Category
4.6 50 + 3.3
95.4 950 - 04
59.1 55.9 - 54
(5.6) (5.6) +0.6)
1.8 1.5 -13.7
2.5 2.4 - 56
1.3 1.7 +31.6
(16.0) (12.2) (-23.7)
10.0 7.2 -28.6
6.0 5.0 -15.7
14.7) (21.3) (+45.0)
0.8 1.3 +68.2
2.5 34 +38.0
9.1 134 +46.4
1.0 1.5 +40.0
0.7 09 +36.8
0.6 0.8 41,2
100% 100% 0%

Source: See Methodology

* Forest figures include forested freshwater wetlands which totaled 224,000 acres in 1970.
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1960), about 6 percent was open space (an increase of 0.6
percent, but the category includes a 9 percent decrease in
wetlands), about 12 percent was in agriculture (a decrease
of 24 percent), and the remaining 21 percent was urban.
Similar disaggregations are shown in Table 3.2 for each
planning area. These figures emphasize, as noted in Chapter
2, The Setting, the conflict between the simultaneous de-
mands of a growing population for land for development
and for preservation of the natural areas that make for a
pleasant living environment.

Why has the use of land changed and why will it continue
to change?The reasons are found by examining a number
of important trends.

Population Growth. Between 1960 and 1970,

SENE’s population grew from 4,460,000 to 4,838,000, an
8.5 percent increase. As might be expected, however, this
growth was not evenly distributed. Of the major urban
centers, the area encompassing Boston and its southern
suburbs grew the fastest with a 15 percent increase. The
Providence metropolitan area followed with an 11 percent
rise. Fully 81 percent of SENE’s population now lives in
urban areas. Some of the less densely populated parts of
the region, however, experienced much higher rates of

growth, Barnstable County registered a 38 percent increase.

Land Consumption. Since 1946, new residential de-
velopment has consumed land at an increasingly rapid rate.
Between 1960 and 1970, land in SENE was consumed at
the rate of one-half acre for every new addition to the pop-

ulation, compared to an historical average rate of only one-
eighth of an acre per person.

Populations for SENE and its ten planning areas for 1990
and 2020 were shown in Chapter 2 on Table 2.1. The 0.8
percent annual rate of population growth during the 1960’s
is expected to continue through 2020. If projected popu-
lations are accommodated in the SENE region at densities’
similar to those experienced in the 1960’s, about 37 per-
cent of the region will be urbanized by 1990, and about

50 percent by 2020.

Sewering and Water Supply. Of the region’s 1970
population of 4.8 million, 70 percent lived in dwellings
which were connected to public sewers. Asshown in
Table 3.3 sewer service varied from a high of 87 percent of
the population in the Boston Metropolitan area to only 12
percent on Cape Cod and the Islands. The remaining popu-
lation was dependent on individual on-lot systems (cesspools
or septic tanks) for disposal of wastewater. It is estimated
that more than half of these individual disposal systems
will have to be replaced by sewer connections because the
lots are too small to assure continued protection of surface
and ground water.

In 1970, 95 percent of SENE'’s 4.8 million people were
served by municipal water supply systems; the remainder
relied on individual wells for their water. Municipal water
supply systems served a high of over 99 percent of the
South Shore planning area population and a low of 61
percent of the Pawcatuck planning area population.

TABLE 3.2 LAND USE IN SENE PLANNING AREAS IN 1970

Acres Percent (%) of Planning Area
Planning Area (in 1000’s) Water  Forest* Open Agriculture Urban
Ipswich-North Shore 274 6 47 11 10 26
Boston Metropolitan 421 3 42 5 9 41
SouthShote 172 5 61 7 8 19
Cape Cod & Islands 378 9 57 8 11 15
Buzzards Bay 205 6 57 6 17 14
Taunton 351 5 60 4 13 18
Blackstone & Vicinity 410 3 59 3 13 22
Pawtuxet 180 4 73 2 9 12
Narragansett Bay 212 5 41 5 24 25
Pawcatuck 262 4 72 4 12 - 8
SENE 2,865 5.0% 55.9% 5.6% }2.;2% 21.3%

Source: See Methodology

*Figures for forest include forested freshwater wetlands
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Employment. The core cities and the metropolitan
areas are still the employment centers, but their share of
the region’s employment is decreasing. The urban and ur-
banizing centers of Boston, Narragansett Bay, Buzzards
Bay, Cape Cod, and Worcester, still account for almost 80
percent of the growth in employment in the region. The
fastest growing area was Cape Cod where employment grew
13 percent faster than population during the 1960’s.

Development Pressure. The direction of future ur-
ban expansion — development pressure — is influenced by
the location of existing residential development, and eco-
nomic and cultural activities, the relative cost and length of
travel time between residences and jobs, and the amount
and location of land available for development at any given
time. Seven indices can be used to estimate the potential
development pressures that may affect each community:
(1) absolute and (2) relative population change 1960-1970;
(3) absolute and (4) relative employment change 1960-
1970; (5) relative accessibility by automobile to popula-
tion and (6) to employment in all other municipalities in -
the region; and (7) thé acreage of developable land having
moderate to no septic tank limitations.

Figure 3.1 was developed by applying these indices to
each town in SENE. The figure gives an indication of the
probable levels of development pressure over the next 20
years. Note that the pressures are generally high in the
towns peripheral to the major cities. Figure 3.2 is a gen-
eralized picture of towns with population density exceed-
ing 1000 people per square mile in 1970, with projections
through 1990 and 2020. This density was selected be-
cause it is equivalent to one acre residential lots covering
half of the area of a town, with the remaining half devoted
to commercial, industrial, institutional, and transportation
uses or to undeveloped land.

Figures 3.1 and 3.2 give some indication of the location and
extent of development that can be expected to occur in
SENE if urbanization proceeds in the future according to
the patterns which have occurred in the past. Figure 3.1,

in particular, if modified by state, regional, and local land
use planners based on their more intimate knowledge, can
be used to anticipate future pressure on critical water and
related lands.

TABLE 3.3 POPULATION SERVED BY SEWERS IN SENE PLANNING AREAS

1970 Population (in 1,000%s)
Served by Sewers Unserved but

Planning Area Total No. % Requiring Sewers
Ipswich-North Shore 584 410 70 101
Boston Metropolitan 2,115 1,832 87 183
South Shore 116 19 16 52
Cape Cod & Islands 107 13 12 14
Buzzards Bay 178 123 69 - 25
Taunton 339 219 55 115
Blackstone & Vicinity 824 609 74 145
Pawtuxet 154 91 59 36
Narragansett Bay 291 75 26 168 -
Pawcatuck 70 15 21 15

SENE 4,838 3,406 70% 854

Source: See Methodology

* .
Assuming that all unserved dwellings on lots of 1/2 acre or less will require sewer service to protect water

TCSOUICes,
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Effects of Growth on Water and Related
Land Resources

The SENE Study is concerned primarily with the relation-
ships between growth and water and related land resources.
Water related lands are generally those which, because of
their soil characteristics and/or location over, under, or
near water resources, are important for use, protection,
management, or development of that resource. Such water
related lands include, but are not limited to: wetlands, res-
ervoir watersheds, flood plains, ground water recharge areas,
soils with septic system limitations, shellfish flats, well sites,
and beaches.

The development capability of such lands is limited for a
number of reasons. Some are vital to the preservation of
drinking water supplies. Others are sites for a necessary
segment of production of food and fiber, the marine food
chain, or serve as wildlife habitats. Still others would create
a threat to public health and safety if developed. The
decision as to whether such lands are to be developed or
preserved involves weighing the benefits of development
against the benefits of preservation (or the costs of develop-
ment). Each of these water related lands is examined in
greater detail below.

Wetlands. Wetlands are among the most fragile of the
region’s water and related land resources. According to
Table 3.1, salt water wetlands decreased by 13.7 percent
between 1960 and 1970. Fresh water wetlands decreased
by 5.6 percent in the same period. Both Rhode Island and
Massachusetts now protect these areas by law, but the cur-
rent level of regulation and enforcement may not be suffi-
cient to reduce the rate of loss significantly.

Wetlands perform several basic functions: they recycle
nutrients used by fish and wildlife, serve as nursery areas
for many species, and provide habitat for wildlife. Coastal
wetlands act as buffers for storms and as stabilizers of
shorelines, and inland wetlands serve as natural storage
areas for excess flows, releasing them slowly and modify-
ing downstream flood stages. The Corps of Engineers, in
arecent study, determined that a forty percent loss of
Charles River wetlands (Boston Metropolitan planning
area) could increase flood stages in the middle and upper

_ river from two to four feet, for a flood of the magnitude
experienced in 1968. According to studies conducted at
the University of Massachusetts, wetlands common in
SENE are capable of holding and transmitting .25 to 3.0
million gallons of water per day. The slightest alteration
of the delicate balance of waters, land, and vegetation can
significantly diminish the ability of wetlands to perform
these functions.

It is worth noting that coastal wetlands are valuable for
water quality enhancement because of the flushing action
caused by the normal change of tide. The water quality
benefits of inland wetlands are less certain, however, be-
cause of their tendency to collect decaying vegetation

which increases oxygen demand, thereby to some degree
negating filtration benefits. Inland wetlands do, however,
aid water quality in rivers through their capacity to re-
lease stored water gradually, providing an even flow.

More detailed discussion of the characteristics above are
included in Chapter 7, Marine Management , and Chapter
8, Flooding and Frosion. The recreational value of wet-
lands is discussed in Chapter 6, Qutdoor Recreation.

Beaches, Dunes, and Bluffs. The region’s coastal
beaches, dunes, and bluffs are major aesthetic attributes;
they attract literally millions of tourists annually. They
are also the region’s first line of defense from coastal
storms and tidal flooding. Development on these often
critically eroding lands has disrupted their ability to per-
form these functions. The problem is critical along such
areas as Plum Island (Ipswich-North Shore planning area)
and Scituate (South Shore planning area) in Massaclusetts,
and along the southwestern coast of Rhode Island (Pawca-
tuck planning area), For the region as a whole, over 70
miles of shoreline is eroding at a rate of more than three
feet per year; 55 miles of this total is along the beaches
and bluffs of the Cape Cod and Islands planning area.

Problems associated with the development of these critical
areas are discussed more fully in Chapter 8, Flooding and
Erosion and in the appropriate planning area reports.

Water Bodies. Programs of water quality preservation and
restoration in SENE should improve the region’s capability
to provide and hold the skilled personnel it needs to main-
tain its economic well-being {Chapter 2, The Setting). Water
bodies must be protected not only for their aesthetic value,
but for their irreplaceable benefits such as recreation sites
and sources of water supply. Many of the region’s inhabit-
ants are without access to clean, natural water bodies. Land
use measures needed to protect water quality include con-
trol of non-point source pollution, particularly polluted
stormwater runoff from urban concentrations, and sediment
from erosion. Management of present and proposed reser-
voir watershed lands must ensure that significant pollutants
do not enter the water bodies. Development must be re-
stricted in these areas in order to protect water quality.
More complete treatment of surface water sources (storage,
not distribution sites) could permit more use of their sur-
rounding watershed lands. However, the growing trend
toward complete treatment of all surface sources should
not preclude a general policy of water quality protection.

Well Sites. In addition to surface water sources, well
sites must be shielded from development. Pollutants en-
tering the ground in these locations may filter directly into
water supplies. Details are discussed in Chapter 4, Water



Supply, particularly with respect to the pressures being
placed on existing and potential well sites as a result of
population growth.

Estuaries. Tidal rivers and their associated salt water
wetlands are also vulnerable to deterioration and outright
destruction due to careless 1and use practices. In some’
planning areas in SENE, most of the salt water wetlands
that once existed are already gone. All but one of
SENE’s tidal estuaries have been dammed, and the re-
maining one, the North River, is noted for its high-quality
sport fishery and is the site of the first salmon restoration
project in the region. Many of SENE's estuaries are also
adversely affected by wastewater treatment plant dis- .
charges and other types of water pollution. Significant
amounts of shellfish beds have been closed for public
health reasons due to inordinately high pollution levels
(see Chapter 7, Marine Management). In addition to these
“estuary related” species, however, many more are in some
manner “estuarine-dependent”. Sources at Woods Hole
Oceanographic Institute estimate that about 70 percent
of New England’s commercially-valuable fish species are -
either directly or indirectly dependent upon estuaries at
various stages of their life cycles. While these offshore
species may never actually enter estuarine waters, they
feed on the many species which do, and are therefore tied
to estuarine habitats through the food chain. Unfortu-
nately, these species are being threatened by continued
loss of these coastal habitats and by pollution of coastal
waters. Estuaries and other areas critical for marine life
are discussed iii more detail in Chapter 7, Marine Manage-
ment.

Flood Plains. Some water related lands can retain

their usefulness under limited kinds of development. Flood
plains, discusscd in Chapter 8, Flooding and Erosion, are
capable of supporting certain limited forms of develop-
ment, including agriculture and recreation. Such develop-
ment would neither impede natural flood flows nor incur
substantial damages if flooded. But encroachment of

larger scale development, which occurs in several parts of
the region, not only escalates local damages and loss of

life, but by altering flood stages causes greater damage

both upstream and downstream. The National Flood In-
surance Program of the Department of Housing and Ur-

ban Development will be of some assistance, but because

it does not require prohibition of development (except in
the floodway), it may encourage development in some flood
plain areas by enabling property owners to obtain insurance.

In the last few years, steadily increasing development in
flood plains, particularly in the Pawtuxet and Blackstone
planning areas, has greatly increased the potential for
heavy flood damages. Recurrence of floods of record in
these two planning areas alone could cause an estimated
$53 million in damages. New development, even flood-
proofed, in flood plain areas, will cause the present flood
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levels to rise and subject areas to flooding that had not
been exposed before.

Prime Agricultural Lands. The availability of high
quality agricultural soils is decreasing rapidly in SENE. Ac-
cording to the Massachusetts Governor’s Commission on
Food, the acreage of farms in the state has declined from
2 million in 1945 to about 700,000 today. In SENE as a
whole, 29 percent of the region’s prime agricultural land
was converted to urban use (Table 3.1) between 1960 and
1970. This rapid conversion of agricultural land threatens
to pose serious problems for the long-range production of
food and fiber. But significant potential exists for increasing
the proportion of the regional food market held by local
production, thereby reducing cost to the consumer and the
vulnerability of the region to disruptions in the distribution
_system.

Prime agricultural lands are also important to the produc-
tion of non-food renewable resources such as forest products.
Fifty-six percent of Southeastem New England is covered
by forest, most of which is second growth, and not nearly
as productive as it could be under good management. As
with agricultural lands devoted to food production, the
vast majority of these areas are small, privately owned
parcels which make commercial harvest difficult. Yet it has
recently become clear that on a worldwide scale there is no
such thing as excess agricultural capacity or an over-
abundance of massive resources. Therefore it is incumbent
upon all decision makers to preserve whatever capacity this
region may have for production.

In addition to their food and fiber function, agricultural
lands may serve as important recharge areas for ground
water, produce habitat for wildlife, and are important
factors in the physical attractiveness of the region. New
England depends on the ever changing landscape created by
active agriculture to provide a mixture of land use diversity
which contributes to the heritage and culture of this area.
Prime agricultural lands, both non-forested and forested,
can be utilized indefinitely, provided that they are managed
in ways which take into account their inherent capabilities.

Unique Natural and Cultural Areas. As a coastal
region, many of the unique natural and cultural areas are
water related. Although a minor portion of the region’s
total area, these areas play.a major part in the high quality
of life characteristic of Southeastern New England.

Unique natural areas consist of resources such as unusual
geologic and hydrologic areas, unique examples of flora

and fauna. Examples include Natural Landmarks such as
Gay Head Cliffs or Martha’s Vineyard and Lynnfield

Marsh, and Acushnet Cedar Swamp in Bristol, Rhode Island.
Cultural areas include historic elements such as structures,
sites and districts on local, state, and national registers as
well as important archeological and educational sites such

as museums. Examples are Minuteman National Historic



Park in Lexington, Paul Revere’s House and Arnold
Arboretum in Boston.

Preservation and management of unique natural and cultural
sites not only adds to the diversity of the overall environ-
ment, but because of their status, can place certain limita-
tions and requirements on nearby development possibilities
and pattems. While this Study has incorporated many sites
from existing sources such as the New England Natural
Resources Center survey, inventory and identification of
new sites by others, such as the National Park Service’s
program on Natural Landmarks will continue. Therefore,
this is a resource category that will need continuous cross-
checking on the part of planners.

Aquifer and Recharge Areas. Asexplained more

fully in Chapter 4, Water Supply, ground water is now, and’
will continue to be, an important source of water supply
for many of the region’s people. But in many areas of the
region, development of lands which serve as recharge areas
for aquifers threatens the future viability of ground water
quality and therefore the viability of water supplies. High
density development increases the possibility of pollutants
infiltrating the aquifer. Moreover, the greater the percent-
age of pavement and other impervious surfaces, the lesser
the replenishment of ground water supplies by rainfall.
Other hazards to ground water quality and quantity include
sanitary landfills, highway deicing salt, industrial wastes,
agricultural runoff, and sand and gravel mining where ex-
traction goes below the water table.

Developments of Regional Impact

Just as it is important to protect or manage critical water
resources and related lands, it is important to guide the
development of facilities which will have greater than local
impact on people and their resources. The Study defines
developments of regional impact as those likely to present
issues of statewide or regional significance as a result of their
magnitude or of the magnitude of their direct or indirect
effects. Included within this definition are key facilities,
such as power plants, oil receiving or refining sites, and
airports; large scale or growth inducing development, such
as housing projects, industrial parks, and shopping centers;
and major public facilities, such as highways, interchanges,
mass transit terminals, and water and sewer line extensions.
All are important to the continuing economic health of the
region and the well-being of its people. They also have a
history of more or less negative effects on natural resources
and environmental quality. In a region as densely populated
and rapidly growing as SENE, both the need to find sites for,
and the concern over the impacts of, such major facilities

- are steadily increasing. Such key facilities must be dealt
with using approaches which are more creative and less
environmentally harmful than the forms they have taken in
the past.

Upland Wildlife Habitat and High Landscape
Quality Areas. Productive upland wildlife habitat is us-
vally found along edges of field, forest, and wetland, Ur-
banization has continuously encroached on these lands,
steadily reducing the region’s total wildlife habitat. Other
land uses are almost always judged to have higher economic
returns than wildlife production. Similarly landscape quality
rarely counts in land use decisions. In 1970, best upland
wildlife habitat and areas with high landscape quality — de-
fined by land use diversity and relief — accounted for some-
where between 10 and 20 percent of the total area of SENE.

Soils with Development Limitations. Some areas
can sustain many types of development, but-they have
values that will be lost without careful management of
that development. For example, soils with limited capac-
ity to absorb septic wastes, and areas of steep slopes or
ledge — all common in SENE — can bear only limited
development before deteriorating or creating health
hazards.

The production and management of the water and related
land resources outlined above are a major concem of the
SENE Study. Both deliberate and unconscious evolu-
tionary land use decisions have deleterious effects on
these resources. ‘Most of them come under the heading of
“critical environmental areas” as detailed by the Coastal

- Zone Management Act, the National Envuonmental Act,

and proposed federal land use legislation.

Key Facilities. It is the SENE Study’s conclusion,
explained more fully in Chapter 9, Locating Key

Facilities, that the same priority should be given to the
identification and preservation of sites for such key facilities, -
as power plants, petroleum facilities, solid waste disposal
sites, and sand and gravel extraction operations, as is given

to the identification of fragile natural areas. Both kinds of
areas are critical to the public health and safety and the long-’
term health of the region’s economy. The most important
step needed is to place such-decisions within a statewide —

in some cases regionwide — context. Decisions which affect
all the people of the region should not be left to one mumc
ipality. '

Large Scale or Growth Inducmg Development.

In some cases the sheer magnitude of a development can
have long-range impacts on water and related land resources.
Such projects as major shopping centers and industrial parks,
apartment complexes, and highway and interchange const-
ruction have a history of far greater than local impacts.
Perhaps the classic example is the industrial development
which appeared along Route 128 as it encircled Boston. The
same phenomenon is repeating itself on either side of the



more distant Route 495 in rural towns far less able to cope
with the new development. As with key facilities, the long-
range impacts of large scale development on resources and
people, on commercial and industrial activity, and patterns
of residential development, dictate that detailed resource

The SENE Resource Development Capability
Analysis

It became clear that if the Study was to provide any guid-
ance to the region for its future economic growth, some
system was needed for displaying not only the location of
the region’s water and related land resources, but also how
the characteristics of those resources presented opportuni-
ties or limitations to growth.,

capability analysis be conducted prior to initiation of any
project and that the local decision be shared with state or
substate regional agencies able to recognize the potential for
regional impact.

The Study’s Resource Development Capability Analysis
and the maps which are the product of that analysis (Plates
1, 2, and 3) provide that needed information.

Criteria for Classifying Resources. Federal and
state Study participants mapped and analyzed dozens of

TABLE 3.4 THE SENE RESOURCE DEVELOPMENT CAPABILITY SYSTEM

CRITICAL ENVIRONMENTAL AREAS REQUIRING PROTECTION

Water Bodies (Category A), blue. [Includes estuaries, shellfish flats, and fish spawning areas.]

Priority Protection Areas (Category A), dark green: wetlands, well sites, beaches, and critical coastal erosion areas.

Other Protection Areas (Category B), light green: flood plains, class I and II agricultural soils, unique natural and
cultural sites, {proposed reservoir sites and related watersheds, and upland erosion areas] excluding all ““A” areas,

DEVELOPABLE AREAS REQUIRING MANAGEMENT, Excluding All A & B Areas

WATER RESOURCE LIMITATIONS

Aquifers and/or Recharge Areas (Category Cy) black dots: highest yield aquifers in each basin.

WILDLIFE AND SCENIC RESOURCE LIMITATIONS

Wildlife Habitat (Category C3), black diagonal lines: best upland wildlife habitat other than publicly owned land

and [commercial fishing grounds].

Landscape Quality Areas (Category C5), black vertical lines: land characterized by high landscape quality other

than categories C; and Cs.
SOILS RESOURCE LIMITATIONS

Ledge and/or Steep Slope (Category Cs), brown: land with slope greater than 15 percent and/or with rock

near the surface.

Severe Septic System Limitations (Category C4), orange: land with severe septic system limitations other than

Category Cs.

Moderate to No Septic System Limitations (Categories F and G), yellow: land with moderate or no septic system

limitations,

PREEMPTED USE AREAS

Urban Areas (Category E), gray: residentialé/institutional, commercial and industrial development.
Publicly Owned Lands (Category D), beige: major public parks, forests, watersheds, and military lands.

Notes:

l/ All categories above, except those within brackets, are depicted on the Development Capabilities Maps (Plates 1, 2,and 3

in the rear pocket of this report).

—/ Categories in brackets are included to show where they would fit in the overall classification hierarchy, were they

_/ included on the plates in the pocket.

All categories above, including those within brackets, are depu:ted on large-scale, unpublished maps available for

i/mspecuon as part of the SENE Files.

Categories C1, C and C3 overlap with categories C4, Cs, F, or G. Thus, Category C3-C4 is 8 wildlife habitat

§/located on ledge or steep slopes.

Mapped urban areas (Category E) include all-resxdentla.l development, although the legend on Plates 1, 2, and 3 reads

“residential areas on less than one acre lots.”



discrete water and related land resources. The resources
were subsequently grouped into one of several development
capability classifications on the basis of five criteria:

® Federal Wild and Scenic Rivers Act
® Massachusetts Scenic River Act

Intrinsic Resource Values: Resources which pro-
vide services to man, as wetlands provide natural
valley flood storage; renewable resources includ-
ing prime agricultural lands, which are needed for
production such as food, fiber, and wildlife
habit; non-renewable resources such as sand and
gravel needed in construction; and resources
which have amenity value such as scenic, recrea-
tional, or educational areas.

Resource Sensitivity and Retrievability; Resources
which are particularly vulnerable to development,
such as barrier beaches or shoreward dunes, or are
not easily retrieved once developed such as filled-
in wetlands and or urbanized forested or non-
forested prime agricultural lands,

Threat to Public Health and Safety: Resources on
which development would present a threat to public
health and safety, such as the threat of flooding
presented by flood plain or beach development.

Resource Scarcity or Uniqueness: Resources

which are particularly scarce, unique and therefore
valuable, such as high yield aquifers in ground water
dependent areas, scenic promontories in generally
flat landscapes, habitats for rare and endangered
species, or regionally or nationally significant his-
torical sites and natural landmarks.

Institutional Criteria: Resources which are.
similarly regulated or which have already been
classified by such acts or guidelines as the:

® Water Resources Planning Act of 1965
@ National Environmental Policy Act of 1969
® Federal Water Pollution Control Act
Amendments of 1972
©® (Coastal Zone Management Act of 1972
and related Committee Reports
@ Rural Development Act of 1972
® U.S. Water Resources Council, Principles
and Standards
Proposed federal land use bills
Massachusetts Wetlands Act
Massachusetts Environmental Policy
Act (MEPA)
Martha’s Vineyard Land Use Act
Proposed Nantucket Sound Islands Trust
Rhode Island Statewide Land Use Plan
Federal and State legislation on historic
sites and districts.

A Water and Related Land Use Classification
System. On the basis of these five criteria and
sound understanding of resource capability analysis
techniques, the water and lands of Southeastern
New England were grouped and mapped into eleven
development capability subcategories, each with its
own color or pattern of lines, and placed into three
major classifications: Critical Environmental Areas,
Developable Areas Requiring Management, and
Preempted Use Areas. The large multicolored plates
(in pockets in the back of this report) are drawn at
a scale of one inch equalling two miles (1:125,000)
and, in addition to the resource data, display every
municipality in the region, and all major existing
and proposed highway, rail, airport, and ferry
transportation systems. Table 3.4 summarizes the
land and water elements of the classification system
and is, in fact, identical to the map legend. A brief
description of each subcategory of resources,’
grouped according to their suitability for develop-
mant, follows, in the same order as they appear in
the legend on Plates 1, 2, and 3.

Critical Environmental Areas. Resources which
have been classified as Critical Environmental Areas
include the following:

Water Bodies. Displayed in blue, the region’s
water bodies have as high a priority for protec-
tion as the following categories and are included
in category A, Priority Protection Areas; how-
ever they are separated for mapping purposes.
Included in this category but more difficult to
pinpoint were certain salt water areas — shellfish
flats, estuaries, fish spawning areas.

Priority Protection Areas. Displayed in dark
green, this category (A) includes those fragile
resources which have the lowest tolerance for
development and highest value for water re-
source protection. Uncontrolled or incompat-
ible use of these lands would result in the loss
or reduction of resource productivity and would
pose a resultant risk to public safety and wel-
fare. The category, as shown on Plates 1, 2,
and 3, contains well sites, coastal and inland
wetlands, beaches and critical erosion areas
which were mappable at the scale used. To-
gether they constitute 445,000 acres or 16 per-
cent of the region’s land area.

Other Protection Areas. Displayed in light
green, resources in this category (B), within
the classification of Critical Environmental



Areas, are suitable for certain kinds of ex-
tremely limited development, such as recrea-
tion. These areas should be carefully analyzed
for such uses on a case-by-case basis. The
category includes riverine and tidal flood plains,
class I and II prime agricultural soils, and
unique natural and cultural sites. Proposed
reservoir sites and related watersheds, and
upland erosion areas, though not included on.
the Development Capability Maps, are included
in this category and have been delineated on
maps in the SENE files. Note that Category B
areas such as flood plains which are also wet-
lands are excluded from Category B and in-
cluded instead in Category A. Category B lands
constitute about 421,000 acres or 15 percent of
the region.

Developable Areas Requiring Management.
Again, on the basis of five criteria, all of the
region’s remaining undeveloped resources were
classified for development suitability. Within this
classification, which corresponds to map categories
C, F, and G, the resources were further classified by
factors which, in varying degrees, limit their develop-
ment: water resource limitations, wildlife and
scenic resource limitations, and soils resource limi-
tations. Together the three sub-categories described
below consititute about 1,044,000 acres or 36 per-
cent of the land area of the SENE region.

Water Resource Limitations: The first sub-
category under Developable Areas Requiring
Management is:

Aquifer and/or Recharge Areas. Displayed on_
the map as a pattern of black dots overlaying
the soils information, high yield aquifers and
their recharge arcas (Category C;) (other than
those recharge areas under Categories A and B)
can sustain a limited degree of development,
but must be strictly managed in ways which
protect the quantity and quality of ground
water beneath them. As mentioned earlier,
and as discussed in detail in Chapter 4, Water
Supply, ground water is available to most of
the towns in the region and will be needed to
meet 1990 water demands. At the same time,
however, where surface water is readily avail-
able for long-term needs, towns may wish to
trade off the benefits of protecting ground
water aquifer and recharge areas in favor of

more intensive development, provided this
trade off will not interfere with the ground
water resources of an adjacent town.

Wildlife and Scenic Resource Limitations include
the following sub-categories:

Wildlife Habitat, Displayed as a pattern of
diagonal black lines overlaying the soils infor-
mation, lands in this category (C3) include
the best upland wildlife habitats, other than
publicly owned land or wetlands, which are
in other categories. For this report, best up-
land wildlife areas are defined in terms of a
range and transition of vegetation cover. How-
ever, the character of these lands changes ra-
pidly, and local decision makers using their
own more detailed information may wish to
vary the degree to which development can be
permitted or restricted as conditions change.

Landscape Quality Areas. Displayed as a pat-
tern of black vertical lines also overlaying soils
information, lands in this category (C2) include
areas of striking variation in topography, land
use diversity, and vegetative cover. These lands
are capable of supporting a number of develop-
ment uses, if those uses are designed in a man-
ner compatible with the intrinsic value of the
resource.

Soils Resource Limitations* include the following
three sub-categories:

Ledge and Steep Slope. Displayed on the maps
in brown, lands in this category (Cs) have bed-
rock within three feet of or at the surface, or
have slopes greater than 15 percent. Both these
characteristics pose difficult development prob-
lems. Steep slopes are often susceptible to ero-
sion when disturbed, and septic tanks have only
limited feasibility on either type of land, except
at high cost.

Severe Septic System Limitations. Displayed
in light orange, lands in this category (C4) are-
suitable for development as long as sewers are
installed or density is limited to prevent over-
loading the land’s ability to absorb wastewater.
Without such precautions, the threat of con-
tamination to local ground water, among other
things, is considerable.

*  Based on interpretation of soils maps by the Soil Conservation Service, U.S. Department of Agriculture. That agency,
located in each state, should be contacted for operational soil surveys for detailed town level information. About 60

percent of the SENE region has been mapped in detail.



Moderate to No Septic System Limitations.
Displayed in yellow, lands in this Category

(F and G) have almost unlimited development
capability. They are generally flat and well-
drained and, because of ease of development
and virtually unlimited capability to accommo-
date septic systems, have a tendency to be de-
veloped as a “sprawl”. Yet their developabil-
ity gives them great flexibility for many other
kinds of development as well.

Preempted Use Areas. To a greater or lesser
degree, the suitability for development of a significant
portion of the region’s total land area has already been
preempted. These lands are either already urbanized or
publicly owned. :

Urban Areas. Displayed in gray, lands in this
Category (E) include all urban land uses. However,
even though urbanized, portions of this urban land
remain vacant. Because much of the {and in this
category is already served by infrastructure — water
and sewer service, transportation systems — it rep-
resents a valuable opportunity for future develop-
ment if problems preventing its development are
identified and overcome.

But significant difficulties exist. Assembly of
parcels large enough for development is difficult,

prices are high, neighboring development may be
unattractive, and municipal opposition may be
encountered. Municipal financial incentives and
preferential zoning can help, but major problems
remain under any redevelopment scheme.
Assessing the specific capability of SENE’s
urban lands to absorb further development was
a level of detail beyond this Study, although

the land use policies advanced by the Study can
be applied to larger parcels. Yet the potential,
and opportunity, remains and deserves detailed
study. Further recommendations on urban land
uses (for example buffer strips in Chapter 5,
Water Quality; urban waterfront redevelopment
in Chapter 7, Marine Management ) can be

found throughout the text.

Publicly Owned Areas. Displayed in beige, lands
in this category (D) are predominantly in federal
or state ownership. Some are open space and
recreational areas or water supply watershed
holdings. A few large government holdings —
such as Otis Air Force Base on Cape Cod — may
be released from public ownership and become
available for other uses. In that event, they can
be readily reclassified under the foregoing system
— in fact all such areas have already been mapped
by the SENE Study. The public can contact the
New England River Basins Commission for this

TABLE 3.5 PERCENT OF LAND AND WATER RESOURCE CATEGORIES IN EACH PLANNING AREA

Total
(in 1000’s of

Planning Area acres)
Ipswich-North Shore 274
Boston Metropolitan 421
South Shore 172
Cape Cod & Islands 378
Buzzards Bay 205
Taunton 351
Blackstone & Vicinity 410
Pawtuxet 180
Narragansett Bay 212
Pawcatuck 262
SENE 2,865

Percent (%) of Planning Area

Critical Environmental Develop- Preempted
Areas able Areas Use Areas

A* B* A&B C,F,G* D,E¥
19 13 32 34 34

14 9 23 30 47

17 13 30 43 27

10 23 33 32 35

17 16 33 47 20

19 22 41 37 22

10 11 21 38 41

11 7 18 41 41

16 16 32 34 34

27 12 39. 40 21

16% 15% 3% 36% 33%

Sources: See Methodology in the Regional Report.

* The location of these lands is depicted on the multi<olored development capabilities maps in the rear pocket.
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information in order to assess present use com-
patibility with resource capability and to plan for
possible future changes in use of such areas due
to changing ownership or need.

It is important to note that Plates 1, 2, and 3 are a final
composite of dozens of maps produced during the course
of the Study. These originals, many at greater levels of
detail, are available in the files of the New England River
Basins Commission, Table 1.1 in Chapter I summarizes
the data available.

The Implications of the Development Capability
Analysis for Accommodating Growth. Table 3.5
displays the percentage of critical environmental area, de-
velopable area and preempted use area in each planning
area and for the region as a whole. The table indicates

that while generally similar distributions prevail through-
out most of the region, some disproportions exist. A higher
percentage of the Taunton planning area is in critical envi-

ronmental areas than in the other planning areas, and the
lowest percentages are in the Blackstone and Pawtuxet
planning areas. The highest percentage of developable land
is in Buzzards Bay with the Boston Metropolitan lowest.
However, it is important to note that while the percent-
ages of land classified as critical environmental area vary
significantly, the availability of developable land is surpris-
ingly uniform from planning area to planning area. The
Boston Metropolitan planning area has the greatest amount
of land in preemptive use while the Taunton and Pawca-
tuck have the least.

Table 3.6 translates percentages to acres. According to this
table, roughly one-third of the region’s land area can be
classified as in preempted use, one-third in critical environ-
mental areas, and one-third developable.

The most significant implication of the analysis, however,
can be found in Table 3.7. The conclusion of the analysis
is that enough legitimately developable land (categories C,

TABLE 3.6 AMOUNT OF EACH LAND AND WATER RESOURCE CATEGORY BY PLANNING AREA

Acres (in 1,000’s) % of Total SENE Area
Pre- Total Pre- Total
Develop- empted Land Develop- empted Land
Critical Environ-  able Use & Critical Environ-  able Use &
mental Areas Areas Areas; Water mental Areas Areas Areas;  Water
PanningArea | A B A& CFG D,E" Area | A B A& CFG D,E Amea
Ipswich-

North Shore 52 36 88 92 94 274 1.8 13 31 3.2 3.2 9.5
Boston

Metropolitan | 61 38 99 124 198 421 21 1.3 34 43 7.0 14.7
South Shore 29 23 52 74 46 172 10 08 1.8 2.6 1.6 6.0
Cape Cod &

Islands 36 89 125 122 131 378 1.2 31 43 43 4.6 13.2
Buzzards Bay 34 33 67 98 40 208 1.2 12 24 34 1.4 7.2
Taunton 68 78 146 129 76 351 24 27 541 4.5 2.6 122
Blackstone &

Vicinity 42 45 87 154 169 410 1.5 15 30 54 59 14.3
Pawtuxet 19 13 32 74 74 180 0.7 04 11 2,6 2.6 6.3
Narragansett

Bay 34 34 68 71 73 212 1.2 1.2 24 2.5 2.5 74
Pawcatuck 70 32 102 106 54 262 24 11 35 3.7 2.0 9.2

SENE 445 421 B66 1044 955 2865 155 14.6 301 36.5 33.4 100.0%

Some public lands are included in Categories A, B, and C, F, and G, Thus, the Prempted Use Column, D-Public &

E-Urban, is understated.
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F, and G) exists to accommodate the development demands
of the SENE region through the year 2020, even at the
very high consumption rate {one-half acre per capita) of
the past decade. Moreover, if OBERS projections of a
leveling off of population due to the declining birth rate
are accurate, the 2020 population may be the largest the
region has to accommodate. Some sub-regional incon-
sistencies to this rule are to be expected. For example, if
the land consumption rate of one-half acre per person con-
tinues, the Ipswich-North Shore, South Shore, and Narra-
gansett Bay planning areas would occupy all their develop-
able land by 1990-2020. On the same basis, developable
lands would last until about 2020 in the Boston Metro-
politan, Taunton, and Pawtuxet planning areas. Four
planning areas would have abundant developable lands
long after 2020 — Cape Cod and the Islands, Buzzards

Bay, Blackstone and Vicinity, and Pawcatuck.

However, patterns of growth which use up land at the
recent high rate of one-half acte per person eventually
would mean that only critical environmental areas such as
wetlands, flood plains, and agricultural lands would be left.
The rest of the area might be subject to low density sprawl,
hardly representative of a “New England flavor.”” The
people of this region clearly will reject that kind of future.
Therefore, we must begin now to manage Southeastern New
England’s water and related land by protecting critical
environmental areas, respecting the resoutce capabilities of
developable areas, and making better use of our urban lands.
This makes long-range sense economically, socially, and
environmentally.

TABLE 3.7 PROJECTED POPULATION INCREASES IN SENE PLANNING AREAS COMPARED TO
THE POPULATION CAPACITY OF THEIR DEVELOPABLE LANDS AND SEWERED

LANDS (in 1,000’s)

Projected Increase (OBERS E) Unused Capacities

in 20 years in 50 years Developable ,  Existing and =
Planping Area 1970-1990 1970-2020 Lands Proposed Sewers
Ipswich-North Shore 189 451 185 (-22)
Boston Metropolitan 188 284 248 349
South Shore 122 345 148 91
Cape Cod & Islands 58 145 244 79
Buzzards Bay 22 92 195 45
Taunton 113 303 259 122
Blackstone & Vicinity 62 97 308 127
Pawtuxet 74 164 148 92
Narragansett Bay 93 263 143 32
Pawcatuck 18 49 212 24

SENE 939 2,193 2,090 939

These figures represent the number of people that could be accommodated on developable lands (categories C, F & G)
if the average rate of land consumption in Southeastern New England between 1960 and 1970 (i.e., 0.5 acre per

capita) were to continue.

.
Unused sewer capacity is the design capacity of existing and proposed treatment facilities less the 1970 population
already served or needing service on lots of 1/2 acre or less.
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The Solutions

It bears repeating that the SENE Study is a water and re-
lated land resources study and that while comprehensive
in scope with respect to these resources, it does not pur-
port to be a comprehensive land use plan for the region,
Nevertheless, we have seen that these resources are deeply

Alternatives

Within this context, the Study examined three alternative
strategies for guiding the future growth of the region to
guarantee the protection and wise use of its water and re-
lated lands. Guiding that growth rather than placing limita-
tions on it seemed a more realistic objective, given the scope
of this Study. Such considerations as population control by
regulation of birth rate or migration patterns, and political
and socioeconomic controls such as modifications in income
tax deductions based on family size, are but a few of the
factors which can affect growth. Social legislation of this
type is needed for effective growth control, but is not with-
in the scope of this water and related land study. Therefore
the three alternatives examine the desirability of a more in-
tegrated and comprehensive approach to management of
resources. Even when limited to water and related land re-
source issues, our problem is, nevertheless, very complex—
and like all complex alternatives, those presented here are
not mutually exclusive. The three alternatives described do,
however, provide different degrees of emphasis on what were
judged to be viable solutions to the problem at hand — to
effectively guide growth while protecting water and related
lands: _ :

1. Continuing current programs and regulations;

2. Increasing protection of critical environmental
areas; and

3. Improving management of developable areas.

The Study’s detailed resource development capability
analysis will be a useful tool for each of these alternatives.
While the analysis is most closely associated with the second
and third alternatives, it is just as applicable to the continua-

1. Continuing Current Programs and Regulations.
The region’s growth is determined for the most part
by individual private development decisions, but the
extent to which that growth is directed depends on
public regulatory programs. It is therefore important
to understand how the various levels of government
currently influence the region’s development. To do
this it is necessary to examine the nature of federal,
state, and local controls and then to evaluate what is
currently being done as one alternative method to
guide growth.

The Federal Program. Some federal government
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affected by growth, that they may often determine how
much we can grow, and that we can use their capability to
support various forms of development as tools for guiding
growth,

tion of existing programs, particularly state coastal zone
management and land use planning and management efforts.

The three alternatives approach the problem of accommo-
dating growth and protecting valuable resources from
decidedly different directions. The first recognizes that in
many ways state and local governments in Massachusetts
and Rhode Island have a history of leadership in resources
management. This alternative emphasizes continued use of
available tools on an ad hoc basis to manage the future

growth of the region. Some might describe this as a “take

no action alternative’” — but this would be a misnomer;
relevant programs and regulations currently exist and are
continually being modified. The second alternative goes a
step further by defining certain critical environmental areas
and removing these areas from consideration for most forms
of development. While this alternative guides growth away
from critical environmental areas ensuring integrated main-
tenance of the future quality and quantity of water re-
sources, it still permits relatively unrestricted use and de-
velopment of most other lands. The third alternative con-
centrates on these other lands. No new controls are con-

_sidered for “critical environmental areas” other than cur-

rent programs and regulations. Rather, this alternative seeks
to guide growth on the basis of ability of the region’s water
and related lands to support a variety of forms of develop-
ment, to increase the efficiency with which public invest-
ments in services needed to accommodate growth are made,
and to control the location of those forms of development
having major impacts on the region’s water and related land
resources.

decisions, such as those on locations of federal instal-
lations, have direct impacts on location of growth.
Generally, however, the federal government has cre-
ated inducements to growth rather than making de-
cisions as to its location. Indeed, federally insured
mortgages, for example, were to a large degree re-
sponsible for the suburban boom during the 1950’s
and 1960’s; federal highway aid also encouraged this
movement which continues today. Most importantly,
the Environmental Protection Agency (EPA) grants .
for construction of wastewater management facilities
have made funds available to communities, expanding

!



their capacity to accept new development. Any di-
rected growth program must coordinate the location
of infrastructure under this program with the desired
location of growth. EPA air quality standards will
also influence the location of growth, especially
through regulations establishing antidegradation
standards and limiting permissible pollution levels .
from automobiles and indirect sources. Section 208

- of the 1972 Water Pollution Control Act Amend-
ments requires that areawide wastewater management
plans be formulated consistently with regional growth
policy. Finally, since 1954, the Department of Hous-
ing and Urban Development (HUD) has been adminis-

tering grant programs to enable the preparation of
community master plans, and most recently, has as-
sumed responsibility for administering the Flood In-
surance Program, designed to prevent inappropriate
development of flood plains.

State Efforts. The most important function of the
state is one of setting development policies and goals.
The Massachusetts Resources Management Policy
Council had been in the process of adopting pol-
icies respecting state growth (this function will now
be undertaken by the Cabinet), while the Rhode Is-
land State Planning Council, based on the Statewide

- Planning Program’s State Guide Plan, has adopted its
official policies.

Many state agencies and other bodies with responsi-
bilities greater than the municipality also influence
development directly by investing in facilities and
utilities, and in some cases, state regulatory pro-
cesses intervene in local decisions. For example,
both states have strong regulatory programs protect-
ing water quality, including standards and permit
systems directing the location of well sites, sanitary
landfills, septic tanks, and dredged materials disposal.
State legislation also exists for protecting wetlands,
beginning in most cases with administrative process
before local conservation commissions. Through the
Massachusetts Energy Facilities Siting Council and
the Rhode Island Coastal Resources Management
Council, both states are beginning programs to
regulate power plant siting.

The state also manages and can acquire a great num-
ber of resources, which indirectly influences the pat-
tern of development, including park and recreation
facilities, and nature preserves. Also, the state’s
capacity to construct highways, mass transit, and
 port facilities provides the necessary infrastructure
to support new development. Under the Massachu-
setts Environmental Policy Act, state actions signifi-
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cantly affecting the environment must be accompan-
ied by environmental impact reports. As with federal
agencies under NEPA, this requirement has helped to
sensitize government officials to the environmental
consequences of their decisions.

Emerging state programs in coastal zone management
and areawide waste management also indicate the di-
rection that states are taking to manage critical areas
and resources and at the same time provide a vehicle
to coordinate various functional activities to guide
growth.

To the extent that the state provides financial assist-
ance to municipalities through its Department of
Community Affairs, its ability to coordinate local
planning efforts serves to give some direction to state
growth policies.

State level fiscal policy, too, influences development
decisions. State policy respecting capital investments
attracts development indirectly and real property tax
policies do so directly. Both states’ farmland assess-
ment acts, designed to encourage retention of farm-
land in agricultural uses by allowing its tax assessment
to remain low, are examples of the latter policy.

At the regional level, and only in Massachusetts, sub-
state regional planning agencies such as Old Colony
Planning Council, Metropolitan Area Planning Council,
and Merrimack Valley Planning Commission have
prepared open space, sewer, and water supply plans
which are important vehicles guiding growth. Also

the new Massachusetts Martha’s Vineyard Land Use
Act creates a prototype regional mechanism for regu-
lating critical areas and developments of regional im-
pact.

Local Authority. By far, municipalities have had
the primary responsibility for guiding growth and
development. Traditionally, the state has delegated
powers to local governments, throiigh home rule
provisions, to enable them to act on their own and
to regulate activities to further the public health,
safety, and welfare. Generally, local governments
regulate land and other resource use under police
power authority; the extent of regulation, however,
must meet certain constitutional requirements. Then,
too, local governments are empowered to acquire
land for public purposes by eminent domain under
authority delegated by the state.

Zoning, subdivision controls, and development or use
permits are the traditional regulatory tools of local

‘government. Zoning establishes districts in which

categories of uses are allowed, but within broad
limits the exact location, timing, and type of use is
determined by the market. Administrative solutions



to variations in uses and conditions are often neces-
sary and because of the issuance of variances or
amendments, some areas bear little resemblance to
the criginal zoning. Building codes and other ordi-
nances are also typical tools used to control the type
of development which occurs. In fact, in Petaluma,
California, growth is limited by controlling the
number of building permits issued each year.

Theoretically, local zoning is based on, and imple-
ments, the local plans for growth prepared by local
planning boards. Local plans, however, often either
do not exist or are dissimilar to the zoning schemes.
They do attempt to describe the types and location
of particular developments which the community
wishes to encourage.

In form, these regulations have not generally changed
since their origin early in this century, when they
were designed to protect private property from the
nuisance of incompatible uses. With greater under-
standing, some regulations are now being made which
recognize the interrelationships of land uses and the
consequences of their locations in terms of soil, in-
frastructure, and other requirements.

Impact zoning is an example of this approach. As
adopted in Duxbury, Massachusetts, uses are per-
mitted depending upon their impact on site topog-
raphy, soil, and required municipal services. The
most notable example of this concept has been in
Ramapo, New York, which established a use permit
rating scheme, discussed later in this chapter. Other
land use control innovations such as cluster zoning,
planned unit development, and incentive and com-
pensatory zoning, provide benefits to the landowner
if he responds positively to zoning requirements;
these have not yet been used extensively, however,

The other authority which municipalities exercise to

influence the location of growth is that of acquisition.

Public ownership of land not only protects critical re-
sources, but allows public use, and the amenity value
may influence the location of other development.
Municipal acquisition may take many forms. Qutright
purchase, purchase of easements, and purchase of op-
tions are all well within local authority.

Municipal bonds may be authorized to raise funds for
acquisition: installment contracts can be used to
space payments to the landowner to spread his capital
gains over a period of years. If the benefits of a land
purchase will occur in the future, discount bonds can
be authorized to defer payment of both interest and
principal. To reduce cost, partial interest in the land
such as a conservation easement, can be leased or ac-
quired. Finally, the use of saleback or leaseback pro-
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visions, in which the municipality sells or leases back
the land to the original owner, offer financial advant-
age and a device to control development. Such mea-
sures have been used to retain farm land for agricul-
tural uses.

Purchase costs may also be reduced by acquiring
development rights or conservation easements,
which at the same time act as a growth restricting
tool. Transferable development rights (TDRs) are
also used to influence development, especially its
density. Although TDRs have been enacted in Sun-
derland, Massachusetts to preserve agricultural lands,
state enabling legislation may be required to make
their application widespread.

Tax measures can be used to encourage or discourage
certain types of uses. Preferential assessment can be
used to ease maintenance of land in open condition
(e.g., farmland, flood plains) but it is difficult for
communities to do this to any, large extent, since it
reduces tax revenues.

Opportunities and Limitations. It should be
clear that not only is much already being done to
direct growth, but also that governmental authority
to do so is extensive. Both states have in the past
been leaders in resource- management programs in
general, and wetlands preservation in particular, and
there is no reason to think they will not continue to
remain so.

Nevertheless, the framework in which those programs
exist does require some improvement for effective
growth management. First, because of the number
of agencies and programs involved in land use policy
making, regulation and management decisions and
programs tend to be uncoordinated and isolated
from one locality to the next. Without a clearly
enunciated state policy for growth, development,
and conservation, resource decisions ‘will continue

to be unguided.

Second, it is inherent in current regulatory processes
at the local level that they fail to consider the impact
of decisions which may be felt beyond local bound-
aries. There is no present process which incorpo-

rates greater than local participation in regulatory de-
cisions. As a result, immediate benefits to a commun-
ity are given greater weight than the external economic
and environmental costs it imposes on the region.

Third, municipal resources have been inadequate and
ineffective in the past in dealing with the problems
of urban growth. Present controls lack enforceability
with any degree of certainty or do not directly deal
with current problems.



It is evident that although the continuation of present
programs is important, it is even more important to

2. Increase Protection of Critical Environmental
Areas. This alternative seeks to improve on existing,
somewhat fragmented, programs by providing a stronger,
more integrated approach to the protection of those re-
sources which are critical to the provision of adequate
future supplies of high quality water or which provide
protection from the forces of nature. Highest priority

is given to those highly fragile resources which have the
lowest tolerance for development and the highest value
for water resource protection:

a. Priority Protection Areas. Permissible uses

of Category A resources (water bodies, wetlands, well
sites, critical erosion areas, beaches, estuaries, shell- -
fish flats, and fish spawning areas) are strictly limited
to water supply, fish and wildlife production, scenic
and open space and extensive recreation (nature
study, hiking, etc.)

Second priority is given to those resources slightly more
tolerant to limited types of low density use but still
having very high value for water resource protection and
related land resource management.

b. Other Protection Areas. Permissible uses of
Category B resources (rverine and tidal flood plains,
Class I and II agricultural soils, unique natural and
cultural sites, upland erosion areas, proposed reser-
voir sites and related watersheds) which are somewhat
more tolerant to use under strictly managed condi-
tions, include forest and agricultural production, more
intensive recreational use than permitted on Category
A lands, and in some cases very low density residential
development. Because of the severe pressures on the
region’s remaining prime (Class I and II) agricultural
soils, special efforts could be made to apply the ex-
periences gained in Sunderland, Massachusetts, where
the concept of transferable development rights is be-
ing experimented with; in New York where special
“agricultural districts™ have been established with
restrictions on other forms of development, though
this approach may have limited applicability in this
region because of the smaller size of agricultural
parcels; in Vermont where special capital gains taxes
are being levied on land speculators; and in Long
Island where public acquisition of development rights
is being attempted. In Connecticut, the Governor’s
Task Force for the Preservation of Agricultural Land
has proposed state purchase of development rights
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develop integrated, coherent approaches to growth
management,

within agricultural reserves designated by towns
according to state guidelines.

Unique natural and cultural sites, upland erosion sites,
proposed water supply facilities all have a common
characteristic, as do areas subject to flooding and
agricultural land: their identification and careful
classification as to long-term values can be pivotal to
the innumerable conceptual plans and ultimate project
_proposals being generated by many decision makers.

This alternative emphasizes protection of the natural
functions of a few critical resources — for providing
water; forest, agricultural, fish and shellfish products;
natural protection from erosion and flood damages;
and a variety of recreational opportunities. On the
surface, the alternative appears to be highly *“pro-
tectionist”™, that is, heavily biased in favor of environ-
mental preservation. Upon closer inspection, how-
ever, it becomes clear that unless growth and devel-
opment are guided away from such resources both
society and the economy will incur heavy losses.
Expensive new sources of water may have to be de-
veloped, damage to property and loss of life due

to flooding will escalate, the availability of indig-
enous products (wood, fish, agricultural products)
will decrease, and the cost of replacing them will

be high.

Communities having significantly higher amounts

of critical environmental areas than developable
lands as defined by the Study will run into severe
income difficulties if the current propetty tax struc-
ture is continued. A number of revisions of the pro-
perty tax structure have been suggested including
state takeover of the tax system and major expendi-
ture burdens (such as schools) and regional pooling
of certain tax revenues. Regardless of the system
chosen, a revision is long overdue. Without substan-
tial reform, implementation of this alternative would
be difficult in many parts of the region.

This alternative does not place limitations on development
in lands other than Category A and B. It represents a kind
of middle ground — stronger, better integrated than existing
programs and regulations, yet not as comprehensive as a
program which would also manage growth on less fragile
developable lands.



3. Improve Management of Developable Areas.
While Alternative 2 emphasized direct protection of critical
environmental areas, leaving the management of development
on other lands to the current system, Alternative 3 empha-
sizes just the opposite. Further regulation of critical envir-
onmental areas is bypassed. Instead pressure on the region’s
most critical resources is relieved by guiding development
directly to those areas most capable of supporting it, based
on the information gained from the resource development
capability analysis. The first management step under this
alternative, discussion of the types and densities appropriate
to the several categories of “developable areas” in the analy-
sis, is presented in two forms. Permissible uses are suggested
first, followed by a detailed chart entitled “Guidelines

for Appropriate Use of Developable Areas” which dis-

plays suggested intensities of use. The second manage-
ment step under this alternative is a series of measures
designed to increase the efficiency of public investments

in services to accommodate growth. The third manage-
ment step under this alternative is the regulation of de-
velopment of regional impact.

a. Develop According to Resource Capability.
The analysis groups in the six categories of develop-
able areas presented on Plates 1, 2, and 3 by three
limiting factors: water, wildlife-scenic, and soils.
Permissible uses are grouped accordingly.

Water Resource Limitations. To protect recharge
areas for aquifers (black dots, C) needed for water
supply, density of development without sewering
should be strictly limited. Higher densities are
permissible with sewering but must be clustered

to allow for continued recharge. Other permissible
uses include agriculture and forestry. Development
of these lands presents several difficult problems.
Uses which threaten the quality of the aquifer —
such as sanitary landfill, highway deicing salt, in-
dustrial waste disposal and excessive use of septic
systems — must be prohibited. And while sewering
would eliminate this threat to quality, it serves to
remove water from the area, reducing the ability of
the aquifer to meet future needs, unless ground
disposal techniques are employed.

Wildlife and Scenic Limitations. Limited residen-
tial development is permissible on both upland
wildlife habitat areas (diagonal lines, C3) and land-
scape quality areas (vertical lines, C5). The latter
is also able to support limited commercial develop-
ment if planned to minimize conflict with the
landscape.

Soils Resource Limitations. Development on ledge
and steep slope (brown, Cs) areas must be strictly
limited and special precautions taken to control
erosion and septic tank seepage. Permissible uses
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of areas with severe septic system limitations
(orange, C4) due to slow permeability are highly
flexible, varying from low intensity commercial
and limited residential use without sewering, to
relatively unlimited commercial/industrial and
residential uses with sewering. Permissible uses
of areas with no to moderate septic system limi-
tations (yellow, F and G) include the full range of
residential, commercial, and industrial uses from
medium intensity commercial/industrial and low
density residential without sewering to high inten-
sity commercial/industrial and high density resi-
dential with public sewering and public water.

Table 3.8 presents suggestions for appropriate uses of
developable areas, displaying residential and commer-
cial/industrial development intensities, both with public
water and sewer facilities and without, for every pos-
sible combination of soil limitations (yellow, orange,
and brown) and other resource limitations (black line
overlays) displayed on Plates 1, 2, and 3. While these
guidelines include clustering, other forms of develop-
ment controls such as zoning, when coupled with sound
engineering, can provide a great deal of flexibility of ap-
plication. The Soil Conservation Service (U.S. Depart-
ment of Agriculture) can provide detailed soils maps
and guidelines to assist with engineering design. The
U.S. Geological Survey and Fish and Wildlife Service
(U.S. Department of Interior), along with locally based
state offices can provide additional data for site
planning.

b. Public Investment Efficiency Options. On
the first page of this chapter, The Setting, decision
making factors which affect growth have been described.
There is every indication that the competition for cap-
ital between major social programs, the need to de-
velop new energy sources, improvement of mass transit
facilities and environmental quality programs, will
continue into the indefinite future and the factors
which affect growth will become more complex. It is
not sufficient, therefore, merely to provide an altema-
tive method to guide future growth based solely on
resource development capability; if public investments
in growth can be made more efficient, every effort
must be made to do so. Consequently, this altemative
of improving management of developable areas also
examines three options for improving public invest-
ment efficiency:

Use excess capacity of existing infrastructure. Table
3.7, referred to earlier in this chapter, indicates that,
for the region as a whole, the unused capacity of ex-
isting and proposed sewer systems is sufficient to
accommodate expected growth for the next 20
years. The excess capacity varies from planning
area to planning area. The Ipswich-North Shore
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area is already severely overtaxed, but the present
and proposed facilities in the Boston metropolitan
area have unused capacity to accommodate ex-
pected growth over the next half century, Based
on water related infrastructure alone — the Study
did not investigate other non-water related infra-
structure — urban areas are capable of absorbing a
vast amount of the projected growth for the next
two decades with far less public investment than
is required by the continual outward spread of de-
velopment to unserviced fringe communities, The
decreased dispersion could also facilitate mass
transit development and reduce dependence on
the automobile. Total air pollution (though
probably not urban peak concentrations) and
overall energy consumption could be reduced, as
could the need for more highways.

Use new infrastructure as a tool to guide growth.
It is only another small step to move from making
maximum use of existing infrastructure to using
expansion of infrastructure as a tool to guide
growth. Using infrastructure in this manner can
be either reactive or direct. The town of Ramapo,
New York, for example, reacting to a major de-
velopment proposal, decided it would not issue a
permit for construction unless an array of serv-
ices — or infrastructure — was already available at
the site. The New York Court of Appeals sus-
tained the controversial ordinance, which was ac-
companied by an 18 year plan for public capital
investments. But use of infrastructure can also be
direct. Town or city planners may decide to chan-
nel public investments in new infrastructure —
water lines, sewer lines — to those areas in which
they wish to encourage development. The U. S.
Environmental Protection Agency released a re-
port in 1974 which indicated that EPA’s funding
for wastewater interceptor sewers with excess
capacity served as a subsidy to future land devel-
opment and encouraged sprawl, Half the land to
be sérved by the sewers was vacant. Yet despite
what appear to be clear cut opportunities for
directly influencing the broad goal of guiding
growth through the provision, withholding, or
maximum use of infrastructure, the legal prece-
dents are limited. In fact there are none at a
more-than-ocal level.

Clustering. A technique requiring far less regula-
tion than the previous two options for reducing
overall infrastructure costs is clustering. The Real
Estate Research Institute recently completed a
study for the President’s Council on Environmen-
tal Quality and HUD, entitled The Costs of Sprawl,
in which it examined several different combina-
tions of high, medium, and low density housing

patterns in a hypothetical community. As would
be expected, the high density (10 units per
acre) clustered community cost much less, environ-
mentally as well as economically, than a low density
(2 units per acre) unclustered community. More
open space was available in the high density com-
munity because over half of it remained completely
undeveloped. The low density community con-
tained open space in private yards, but all of its
land was at least partially developed. Improved
but vacant land was left by “leapfrogging” develop-
ment. Stormwater pollution and sedimentation as
well as downstream flooding decreased in the high

" density clustered community. The clustering pat-
terns turned out to be both resource efficient and
public investment efficient. Water consumption
was reduced 6 percent by clustering alone, and 35
per cent by high density clustering as a result of
morte efficient distribution systems. Energy con-
sumption dropped 14 percent by clustering, and
44 percent when clustering was combined with
high density. High density produced lower de--
mands for residential heating and air conditioning,
and both density and clustering lowered the use of
automobiles. Lowered use of energy for heating
and automobiles also improved air quality. Public
investment. costs were lowered by both high den-
sity and clustering. Expenditures for roads and
utilities were 55 percent less in these communities.

Given the expected increase in population in the .
next few decades, the opportunities for cost effect-
iveness suggested in the above study are important.
Accommodating the region’s projected growth un-
der current land consumption patterns, even though
the study has shown that the land is available, will
require an enormous public investment. It appears
to be both environmentally and fiscally irrespons-
_ible to continue making those investments.

¢. Regulate Developments of Regional Impact.
Within the alternative of improving the management
of developable resources, special attention is given to
those key facilities or major growth inducing develop-
ments having greater than local impacts. Defined and
discussed earlier in this chapter, these briefly inciude
key facilities such as power plants, large scale or growth
inducing developments such as shopping centers, and
major public facilities such as highways and water

and sewer line extensions, While all are vital to the
continuing health of the region’s economy and, for
that matter, to the well-being of the region’s people,
their effects on the natural environment have gen-
erally been negative. The importance of these facili-
ties and the magnitude of their local and regional
impacts have been specifically recognized in both the
federal Coastal Zone Management Act and the Fed-



eral Water Pollution Control Act Amendments of
1972. Two strategies for guiding the location and
controlling the impacts of such developments on the
developable areas of SENE have received attention.
Two other states in New England have adopted
procedures for siting developments of regional im-
pact. Also the Model Land Development Code cre-

" ated by the American Law Institute (ALI) of the
American Bar Association contains such procedures.

Under Maine’s Site Selection Act, licensing is re-
quired for any proposed commercial, residential, or
industrial development which would occupy area in
excess of 20 acres, excavate natural resources, or in-
clude a structure with a ground area of more than
60,000 square feet. The license may be obtained
only if the proposal can pass a state-level review of:
(2) financial and technical capacity to meet state

air and water pollution control standards, to pro-
vide adequate solid waste disposal, to contro! odors,
and to secure sufficient water; (b) traffic patterns
generated; (c) effects on the natural environment,
including existing uses, scenic character, natural re-
sources, and property values; and (d) suitability of
soil types for the proposed development. Vermont’s
Act 250 also includes a review by district commis-
sions of developments and subdivisions of certain
types and sizes, and of any development on land on
elevations over 2,500 feet. Massachusetts and Rhode
Island are both considering various means of provid-
ing state input into developments of regional impact.
The recently approved Martha’s Vineyard Land Use
Act was largely based on the ALI code.

A more effective and far more direct way to regulate
the location of some key facilities is advance acqui-

Recommendations.

The SENE Study’s Development Capability Analysis has
shown that while occasional shortages may occur in indi-
vidual planning areas, overall, enough developable land
exists to accommodate growth through 2020, even if land
is consumed at the high rate of the last decade. However, in
the section of this chapter entitled “Effects of Growth on
Water and Related Land Resources,” it has been shown that
as a result of the past decade of development if growth con-
tinues along the same dispersed patterns without careful
guidance, significant loss of critical environmental areas will
occur. It is the conclusion of the Study that a land use plan
is badly needed in Southeastern New England. The Study’s
Development Capability Analysis and the following recom-
mended program constitute an important element of such a
plan — one which focuses on water and related land uses,
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sition of sites having the greatest environmental and
economic suitability for these uses. By designating
appropriate sites, protecting them from preemption
by other uses, and either providing interim recrea-
tional use or leasing them for short-term use, the re-
gion could be assured an adequate supply of suitable
sites. This alternative, while expensive in the short-
run, would pay off handsomely in the long-run — in
land costs, and in infrastructure costs if properly
sited. Another altemative would be to provide
interim leasing or transfer of development rights.
With these alternatives even the short-term costs
could be reduced.

It should be noted that while noise and air pollution
-abatement is not the responsibility of the New England
River Basins Commission, the impacts produced by
many forms of development may result in such unde-
sirable effects on adjacent areas. And air pollution, de-
pending on the toxicity and level of its constituents in
precipitation and storm water runoff, could adversely
impact water quality. New development of any degree
must be planned with all environmental factors taken
into account, as well as social and economic conse-
quences. The U.S. Environmental Protection Agency
has promulgated three sets of regulations which could
impact the development of air pollution emitting
sources. These regulations address air quality main-
tenance plans, indirect source review, and prevention
of significant deterioration. They all recognize that
new development must be planned and accomplished
in a manner which will protect health and welfare
related air quality standards. These examples under-
score the necessity for effective coordination of
development among all responsible agencies in regula-
ting developments of regional impact.

The recommended program is a strategy for guiding growth
in a manner which protects the critical natural functions of
the region’s water and related lands, yet assures adequate
land for economic development. As discussed in Chapter 2,
The Setting, this program is designed to provide support for
the growing emphasis on services in the region’s economy.

The recommended program draws on all three alternatives
discussed in the last section. It emphasizes the integrated
protection of Critical Environmental Areas and suggests
ways to minimize negative impacts of development on De-
velopable Areas. At the same time, however, the recom-
mendations support and encourage a number of ongoing
programs, recognizing the practical advantage of building
upon the firm base of existing institutions.



The major recommendations are: dations can be acted upon immediately by communities,
with technical and financial assistance from regional plan-
ning agencies and state and federal agencies. However, be-
cause of the earlier stated need for integrated, coherent re-
source management, a comprehensive system should be de-
veloped involving state, substate regional (in Massachusetts),
and local levels of government. Alternatives for such sys-
tems to carry out the following recommendations are ex-

plored in Chapter 10, Strengthening the Management Sys-

1. Increase and Integrate Protection of Critical
Environmental Areas

2. Improve Management of Developable Areas

Both are extremely complex management issues, involving
a wide variety of management and regulation tools and

many key actors. The actors have not been designated for
each recommendation below. Almost all of these recommen-

1. Improve Protection of Critical Environmental Areas.

tem for Natural Resources.

Protect wetlands by:

The region’s water bodies, well sites, inland and coastal wet-

lands, critical erosion areas, beaches, fish spawning areas,
shellfish flats, and estuaries have been classified Priority

®Revision of wetlands legislation as detailed
in Chapter 8, Flooding and Erosion.

Protection Areas (category “A” resoutces). The region’s

flood plains, prime agricultural lands, coastal flood hazard
areas, and unique and scenic sites have been classified sec-
ond priority Other Protection Areas (category “B” re-
sources). Together they form the Critical Environmental
Areas in the region — those lands either too fragile to sup-
port any development or whose development would con-

stitute a hazard to public health and safety. All these lands
should be carefully analyzed for compatible uses on a case-

by-case basis to ensure proper protection.
Priority Protection Areas

Protect water bodies from non-point source pollu-
tion by:

@ Subdivision regulations requiring storm water
detention ponds for ground water recharge,
and where feasible, other methods listed un-
der recommendations for ground water re-
charge areas. Municipalities, regional plan-
ning agencies, and states should develop
standards for control of runoff and sediment,
assisted by federal agencies such as the Soil
Conservation Service (USDA) and the Envi-
ronmental Protection Agency (EPA). (See
Chapter 4, Water Supply, and Chapter 5,
Water Quality ).

@Stream bank and lake shore forest buffer
strips obtained through acquisition of fee
simple or of easements (including intercep-
ter rights-of-way) or town shoreline ordin-
ances along stretches designated for anti-
degradation and where erosion and runoff
are particular problems. (See Chapter 5,
Water Quality, and Chapter 8, Flooding
and Erosion. See Chapter 5, Water Quality
for the recommendations on point-source
pollution. )

® Acquisition of the most valuable wetlands.
Chapter 6, Outdoor Recreation identifies a
number of wetlands having particular value
for recreation as well as for flood storage,
ground water recharge and wildlife. Acqui-
sition is appropriate because of their multi-
ple values and is necessary to provide public
access for recreation.

@®Regulation of development on uplands sur-
rounding important wetlands through acqui-
sition for recreational use or conservation
easements or other zoning methods.

" ®For coastal wetlands, inclusion on flood
hazard maps for HUD’s Flood Insurance
Program, and regulations prohibiting
development in those areas (Chapter 8,
Flooding and Erosion).

Protect critical coastal erosion areas
by zoning ordinances prohibiting develop-
ment and any other use that creates health
and safety problems or accelerates erosion
rates (Chapter 8, Flooding and Ercsion).

Protect beaches and their immediately

adjacent lands by erosion control regula-
tions, prohibition of development, or ac-
quisition for recreational use (See Chapter
6, OQutdoor Recreation, and Chapter 8,
Flooding and Erosion). These area must
be managed so that uses do not degrade
the resource. Fragile wildlife areas and
dunes must receive special attention and
protection from overuse.

Protect estuaries, fish spawning areas, and
shellfish flats though not mapped on the De-
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velopment Capabilities Maps, by prohibit-
ing outfalls of wastewater treatment fa-
cilities, power plants, or any other major
producers of effluent in these locations.
Prohibit dredging, sand and gravel mining,
installation of pipelines, and any other
disturbing activity within these areas.
{Chapter 7, Marine Management and
Chapter 9, Locating Key Fucilities).

Other Protection Areas

Protect riverine and tidal flood plains
by prohibiting adverse development and
discouraging reconstruction after sub-
stantial storm damage. Acquire flood
plains for public uses such as recreation,
relocate public facilities as they are ex-
panded where structural protection is
not available or practical. (Chapter 6,
QOutdoor Recreation and Chapter 8,
Flooding and Erosion. )

Protect agricultural sites by legislation which
would establish appropriate policies, provide
for the acquisition of significant sites, and
set standards for appropriate regulations. The
Massachusetts and Rhode Island state agencies
concemed with management of agriculture
and natural resources, in cooperation with the
U.S. Deptment of Agriculture should work to:

® Identify prime sites for production of -
both food and non-food (forest) pro-
ducts using available U.S. Department
of Agriculture mapping and state
university produced land use maps.

® Provide management assistance through
cooperative federalstate foresty and

soils programs.

® Provide guidelines for local zoning
ordinances to protect prime agricultural
sites based for example, on U.S. Forest
Service forest land suitability criteria
such as dispersed recreation use capa-
city, wood product, production
capability, and wildlife habitat poten-
tial; guidelines for flexible zoning
controls, including PUD’s, to create
incentives to allow prime agricultural
sites to remain undeveloped; and estab-
lishing an early warning and review
system which would notify authorities
of a developer’s intent to alter farm-
lands.

® Clarify authority for local agencies to

enact transferable development rights.

® Evaluate (given the small size of agri-

cultural operations in SENE) and pre-
pare an approach which might lead to
the establishment of “agricultural
districts” where appropriate.

® Protect through local acquisition or
provide for limited local acquisition of
development rights for highest priority
lands most likely to be lost to urbaniza-
tion.

® Provide federal-state cost-sharing

arrangements similar to the U.S.
Department of Interior’s Land and
Water Conservation Fund for the pur-
pose of assisting communities in
acquiring prime agricultural sites,

® Actively promote, in Massachusetts,
Chapter 61, the Forestland Assess-
ment Act, and Chapter 61A, the Farm-
land Assessment Act, in otder to lower
the burden of property taxes on active
commercial agricultural operations.

® Actively promote, in Rhode Island,

(Chapter 44-27 of the General Laws)
which enables preferential assess-
ments for open lands, farm, and
forest lands.

® Reform tax laws, in both states,

including strengthening the preferen-
tial assessment laws by establishing
penalties for change of use, providing
investment credits for farm related
capital costs, sales tax breaks, and/
or reducing the extent of reliance on
the property tax.

Protect Unique Natural and Cultural
Sites by acquisition of conservation or
historic easements, development rights,
or fee simple, financed by the National
Historic Preservation Act and other
public and non-profit funds. State and
local governments could adopt protective
measures similar to, and as extensions of,
federal approaches. Use of other tech-
niques is described in the Natural Areas
Project of New England Natural Resource
Center. These sites are critical features
and therefore could be pivotal in con-
ceptual plans and ultimate project
proposals.



Protect Proposed Reservoir Sites and Their
Related Watersheds, though not mapped
on the Development Capabilities Maps, by
prohibition of all but low intensity uses
such as agriculture or forestry. Monitor
the use of tributaries and their banks.
{Chapter 4, Water Supply ).

2. Improve Management of Developable Areas.
The recommendation has three parts which deal
with management of all Developable Areas, both
within existing developed areas, and in areas yet
to be developed: there are no Developable Areas
in which management of some kind is not required.

Develop According to Resource Capability.
Those lands svitable for development to
varying degrees of intensity under several
different levels of management control
were classified by the Study as Develop-
able Areas (category C, F, and G resour-
ces). The region’s future growth must be
guided to these lands to probihit destruc-
tion of Critical Environmental Areas.

Maximize Public Investment Efficiency

Options. Wherever possible and desirable
guide growth to maximize use of exist-
ing excess capacity of infrastructure in al-
ready developed areas and in areas to be
developed to achieve desired patterns of
future growth; and use clustering, planned
unit development, and impact zoning to
increase the efficiency of resource use and
decrease the cost of public investments in
services.

Regulate Developments of Regional Impact.
Establish criteria for economically and
environmentally suitable sites for key
facilities, large scale or growth inducing
developments, and major public facili-
ties, all of which have greater than local
impact on people and resources. To
prevent preemption by other uses of
the most critical sites, acquire or des-
ignate for future public use and lease
or specify interim uses,

A more detailed elaboration of the above, generalized

recommendation for improving management of areas
suitable for development is as follows:
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Protect Erosion Areas also not mapped,
by local sediment and erosion control
ordinances. {Chapter 8, Flooding and
Erosion),

Develop According to Resource Capability.

Manage recharge areas for aquifers neces-
sary for local water supply by:

® Zoning ordinances and subdivision regu-
lations restricting density so that septic
systems will not endanger quality of the
ground water; densities requiring sewers
should be allowed only after analysis of
the economic and environmental feasi-
bility of artificial recharge, unless studies
show that the aquifer will not be depleted.
(Chapter 4, Water Supply, and Chapter 5,
Water Quality ).

®Subdivision regulations ensuring mainten-
_ance of water level. Storm water deten-

tion ponds with ground water recharge
should be required where feasible. In-
crease recharge in urbanized areas by
channeling runoff from roofs back to
the soil, installing drains with filters for
runoff from streets, driveways and park-
ing lots, use of permeable drainage ditches
and maximum open space. ({Chapter 4,
Water Supply, Chapter 5, Water Quality,
and Chapter 8, Flooding and Erosion).

®Special precautions incorporated into
regulations to restrict activities hazardous
to ground water quality such as sanitary
landfill, highway deicing salt, industrial
wastes, agricultural runoff, and sand and
gravel mining below the level of the water
table. The operation of sand and gravel

- mining must be carefully regulated to
prevent subsequent fill by polluting sub-
stances. {Chapter 4, Water Supply, and
Chapter 9, Locating Key Facilities).

Manage best upland wildlife habitat (C3) and

areas of high landscape quality (C2) by
zoning ordinances limiting residential develop-
ment to extremely low density or by encour-
aging clustering. In high landscape quality



areas large scale developments should not

be located on bluffs or hilltops but should

be absorbed in forested regions of lower

areas to lessen their visual impact. Develop-
ments that would tend to preempt the re-
source values of wildlife habitat and landscape
quality should be carefully evaluated to
ensure that adverse impacts are fully taken
into account,

Manage land with ledge and/or steep slopes
by zoning ordinances and subdivision regu-
lations to limit residential densities. Densi-
ties on areas with ledge at, or within three
feet of, the surface should be determined by
feasibility of either septic systems or sewers.

Manage land with severe septic system (C4)
limitations by zoning ordinances and
subdivision regulations limiting residen-
tial densities unless sewers are present.
Higher densities with sewers should be
encouraged because many of the other
land resource categories are only suitable
for low density use.

Manage lands with moderate (F) t6 no
septic system (G) limitations by
regulating development on moderate
soils according to sewer availability.

Take Advantage of Public Investment Effi-
ciency Options

Maximize use of excess capacity of existing

infrastructure in urban areas (category E)
which are vacant and suitable for de-
velopment or redevelopment. It will
be necessary for local or state agen
cies to determine and act on pro-
blems which have previously pre-
vented their development. Efficient
use and reuse of urban areas will re-
duce pressure on undeveloped areas.

Use new infrastructure as a tool to guide
growth on Developable Areas by locat-
ing water and sewer systems where
growth is desired. The timing of
development could be controlled
by providing or withholding provi-
sion of infrastructure as well.
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Use clustering, planined unit development,

and impact zoning to control distribution

and density of development, thereby
increasing the efficiency of resources

- use and public investment in services.

Regulate Developments of Regional Impact

Establish criteria for location of
such key facilities as power plants and
petroleum facilities, and large scale
or growth inducing development such
as apartment complexes, recreational
development, and highway interchanges.
These criteria should take into consid-
eration the environmental and eco-
nomic ramifications of the siting, and
should be incorporated into a review
and regulation process.

Identify and protect specific sites for key
facilities with particular locational needs.
For those significant facilities for
which few sites meet their require-
ments with a minimum of environ-
mental degradation, sites identified
should be protected from preemp-
tion by other uses. The process of
site identification should provide
opportunity for public review and com-
ment, ensure orderly development of the
facilities, and allow multiple uses where
possible, such as in transmission line
corridors. 1t should be based on careful
consideration not only of the immediate
locational factors (needs and impacts of
the facility) but also of the regional needs
for the uses and the impacts on desired
growth.patterns. Sites could be protected
by:

@ Advance land acquisition for future
facility uses, through purchase, interim
leasing for compatible uses, and subse-
quent transfer to the appropriate user.

® Designation of land for future public
use and specification of interim uses
consistent with the purposes, making
use of provisions spelled out in the
American Law Institute’s Model Land
Development Code.



' Implications

The SENE Study’s detailed Resources Development Capa-
bility Analysis indicates that both Rhode Island and Mas-
sachusetts have sufficient developable land to meet their
needs through 2020. The Study’s recommended program
is a method for ensuring that the future growth of the re-
gion is guided to those areas most capable of supporting
new development, and for preserving those water and re-
lated land resources critical to protection of the region’s
water supplies or important for ensuring public health and
safety. The recommendations have important implications
for national and regional economic development, environ-
mental quality, and overall social well-being. Moreover,
they form the foundation for the rest of the SENE program.

The recommendations, if implemented, will have significant
positive effects on national economic efficiency, chiefly by
reducing the resource and public investment costs of growth.
By maximizing the use of the excess capacity of existing in-
frastructure, the cost of accommodating new development
can be significantly reduced. The clustering of new develop-
ment, in those areas of the region with only limited develop-
able land, will bring savings in construction costs, in energy
consumption, in water consumption, and in the cost of ex-
panding and constructing new infrastructure — water, sewer,
and transportation facilities. By taking the steps outlined

in the recommendations, the region can be assured protec-
tion of certain critical resources and yet still have opportuni-
ties for new economic development.

It follows that by protecting certain critical environmental
areas, the overall environmental quality of the region will be
enhanced. Perhaps more important, however, since both
states have already taken steps to protect some of these re-
sources, if future growth can be directed to those lands
most capable of supporting it, the traditionally negative
effects of development — erosion, flooding, loss of wildlife
habitat and open space. poliution or loss of water supplies—
can be minimized.

Enhancing the region’s natural landscape through the im-
plementation of these recommendations will have import-
ant benefits for the region’s economy as well. The Study
emphasizes encouraging economic activities most appro-
priate to New England. The trends toward light manufac-
turing and the increasingly dominant services sector depend
on the attractiveness of the region’s environment to draw
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and hold skilled personnel. By taking the recommended
steps to build where the land can support it, and protect
land that cannot, the region’s amenity values — in fact its
major competitive economic advantage — are ensured and -
improved. We know, through the resource development
capability analysis, that enough legitimately developable
land exists to meet our needs. It only makes sense, eco-
nomically and environmentally, to guide growth to those
areas. ‘

The recommendations, and the development capability
analysis that backs them up, were designed to fit into on-
going state resource management and development pro-
grams and the intent of recent federal legislation. Together
the recommendations constitute a useful framework
through which local, regional, and state planners can carry
out their increasingly complex resource management re-
sponsibilities and set priorities for future action — a frame-
work which, for the most part, depends on existing pro-
grams and institutions.

In the end, the region’s people benefit most. The program,
if nothing else, provides choice and opportunity: choice of
lifestyle — from urban living through clustered suburban
development to the more traditional, if highly wasteful, low
density sprawl; and opportunity and flexibility for many
forms of industrial and commercial development. South-
eastern New England is a good place to live and work. The
recommended program for guiding growth through resource
development capability is designed to keep it that way.

While this chapter concentrated on implementation sug-
gestions which fit within the framework of existing programs
and institutions, as noted above, opportunity does exist for
improvement. These opportunities are presented in Chapter
10, Strengthening The Management System for Natural
Resources. In that chapter a number of alternative strategies
are presented with a view toward organizing the decision
making process in ways which make more effective use of
present and potential state planning and regulatory functions
for water and related land resources. In order to truly be
effective in guiding growth, some realignment of the powers
assumed by the state, the region, and the municipalities will
be necessary. Chapter 10 contains the principles for such
legislative change.
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CHAPTER 4 WATER SUPPLY

The Setting

In 1970, 95 percent of the 4.8 million people living in

SENE were served by municipal water supply systems.

The remainder of the population relied on individual
private wells. While municipal systems provided 655
million gallons of water per day (mgd) in 1970, the
total average demand in 1990 is expected to be about
890 mgd. In 2020, the projected demand will prob-
ably be between 1200 mgd and 1400 mgd. New re-
sources must be developed to supply these needs.

Development, Management, and Delivery of Water
Supplies

Massachusetts and Rhode Island differ somewhat in
their institutional arrangements for planning, develop-
ing, managing, and delivering water, although the gen-
eral characteristics of institutions in both states are
similar. Municipal water supply is generally provided
by local institutions. The largest locally-managed
regional system in SENE is the Providence Water Sup-
ply Board. On the other hand, the region’s largest
supplier of water, the Metropolitan District Commis-
sion (MDC) is not a local institution, but instead is an
arm of the state under Massachusetts General Law,
Chapter 92.

Local Institutional Arrangements. Local institutional
arrangements take several different forms. The most

common institutions are public municipal water supply

systems, usually created by local legislative action and
developed and managed by local water departments.

Other forms include private water companies chartered

by the state and special water supply systems created
by special acts of the legislature to meet the joint
needs of a number of communities. Some communi-
ties rely wholly or partially on privately owned wells
for their municipal water supply.

Historically, municipalities in SENE have depended

either on private wells or on a local water supplier who

developed and managed their water resources. This
arrangement is most appropriate when local ground
water is the source of supply. Local water supply sys-
tems allow municipalities to remain independent of

regional systems. This historical preference for “home

rule” in SENE communities must be considered when
planning the development of water supplies.

State and Federal Arrangements. Most water supply
planning, development, and management is accom-

plished at the local level; regional, state, and federal
agencies have little effective control over water supply
planning and implementation policy. However, at
certain points in the decision-making process, non-
local agencies have significant powers. In Massachu-
serts these non-local powers currently include:

® T7he General Court. Local water supply agencies
must seek legislative approval for development out-
side of local jurisdictions and for diversions out of
watersheds.

@ The Office of Administration and Finance. Local
water supply authorities require state approval for
many types of capital expenditure.

® The Department of Public Health. This department
has important approval and veto powers over deci-
sions relating to municipal water supply, quality, and
allocation.

® The Executive Office of Environmental Affairs.
This office directly influences water supply develop-
ment under its Department of Environmental
Management, Division of Water Resources and
effectively controls the volume and quality of
water supply through the control of wastewater
disposal under its Department of Environmental
Quality Engineering, Division of Water Pollution
Control.

® The Water Resources Commission. The WRC co-
ordinates the formulation of state water resource
policy and programs.

® Regional Planning Agencies. Regional planning
agencies in Massachusetts may identify the need for
changes in proposed developments through their
review powers under A-95 and comparable state .
Teview processes.

® The Courts. The courts may resolve particular water
supply controversies.

In Rhode Island, the degree of non-local involvement is
similar. Additional institutions and requirements include:

® The General Assembly. Local water supply agencies
must seek legislative approval for development out-



side of local jurisdictions and for diversions out of
watersheds.

® The Water Resources Board (WRB). This board super-
vises the development and conservation of the state’s
resources. It accomplishes this objective through long-
range, comprehensive planning and implementation
programs. The WRB is authorized to acquire sites and
to construct and operate facilities for water supply.

® Public referenda. A public referendum is required on
General Obligation bond issues for water supply de-
velopment projects.

Two federal agencies also exercise some control over water
supply management:

® The U S. Environmental Protection Agency (EPA).
The EPA may require Environmental Impact State-
ments from federally funded water developers; it
also administers water quality permits. In addition,
the new Safe Drinking Water Act, gives EPA the
authority to set and enforce national drinking
water standards.

® The Department of Housing and Urban Development.
This federal agency may require the satisfactory
achievement of certain water supply requirements
for eligibility for federal grants-in-aid.

Planning for Water Supply and Water Quality

As outlined in Chapters 1 and 2 of this report, the SENE
Study has developed a series of recommendations which are
based on the use of existing institutions and programs. Chap-
ter 3, Guiding Growth, provides a framework in which water
supply and water quality plans are developed in the context
of other water and related land resource policies. Planning
for water supply and water quality, if the basic policies dis-
cussed in Chapter 3 are followed, must be accomplished in

an integrated manner.

Water supply and water quality are intimately related. Just
as the amount of water used by a community affects the
efficiency of its wastewater treatment plant, so, too, does

The Situation

The major objective of the SENE water supply program is
to meet municipal needs for adequate supplies of fresh
water in the most economically feasible and environmen-
tally sound manner. In addition, wherever possible, the
Study has attempted to accomplish this objective through
consideration of local preferences. The objective was con-
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the amount of sewering in a community affect the level of
its ground water resources and its stream flows. Therefore,
basic policies involving water supply and water quality is-
sues must be resolved in a spirit of coordination and co-
operation.

Ideally, Chapter 4, Water Supply, and Chapter 5, Water
Quality, should be treated together. However, because
water supply and water quality institutions are generally
separate in the SENE region, it seemed desirable to pro-
vide each group with information which emphasized its
particular concems. The Study’s recommendations, while
fully recognizing the interrelationships between water
quantity and quality, can be implemented by the existing
water supply and water quality institutions themselves.

At the same time, every effort has been made to stress
water supply and water quality interrelationships through
numerous cross-references in each chapter. The section in
Chapter 4, entitled “Improving Water Supply and Water
Quality Management” discusses methods by which greater
cooperation between water supply and water quality insti-
tutions might be achieved. In Chapter 5, a section entitled
“Areawide Management” also deals with this topic. More-
over, Chapter 10, Strengthening the Management System
Jfor Natural Resources, contains a discussion of long-range
efforts for regional, integrated management of each state’s
water quality and supply.

It must be emphasized that the reader cannot gain a clear
perspective on water supply or water quality in the SENE
region without also reading the other chapters cross-
referenced in the text. For example, Chapter 4 builds upon
the principles presented in Chapter 3, Guiding Growth, by
recommending policies and actions designed to protect
Critical Environmental Areas and by discussing the various
constraints on land use imposed by the necessary protec-
tion of significant ground and surface water resources.
Cross-references to other chapters such as Quedoor Recrea-
tion (Chapter 6) have also been made. Chapter 11, Tying
the Recommendations Together, summarizes the inter-
relationships between objectives and recommendations
designed to meet water supply needs and those proposed
in other chapters of this report,

sidered in light of alternatives such as demand management,
the use of surface and ground water sources, local self-
sufficiency, reliance on emerging technology, improved
water resources management, in-basin and inter-basin trans-
fers, and improved institutional management.



In 1970, public water supply systems in SENE supplied 655
million gallons per day (mgd) to 95 percent of the people
living in the region. The estimated 1990 and 2020 water
consumption needs for the SENE region have been calcu-
lated on the basis of the Bureau of Economic Analysis
OBERS “‘Series E” population projections. These projec-
tions estimate a population of 5.8 million in the region by
1990 and 7.0 million by 2020. They reflect a significant
decrease in the rate of population growth in the region.

Using these figures and assuming historical trends, a one
percent (1.0%) per capita increase in water use per year
through 1990, the total average demand in 1990 is expected
to be approximately 890 mgd (Table 4.1). If such a trend in
consumption were to continue, the projected demand in
2020 would be about 1,400 mgd. In this case, about 700
mgd would have to be developed over 1970 supplies. How-
ever, it may be reasonable to assume a lower rate of increase

The Solutions

Alternatives
In order to satisfy the objective of meeting municipal needs
for an adequate supply of fresh water, the SENE Study has
considered a number of alternative measures:

® Managing water demand;

® Developing ground water;

® Developing surface water;

® Achieving self-sufficiency;

in water consumption after 1990. The present rate of con-
sumption, occasioned by the widespread use of appliances
such as air conditioners, dishwashers, and washing machines
will probably level off somewhat in the next 20 years. In-
dustrial consumption may level off as well, as higher water
quality will allow more industries to recycle their water.
The number of water-using industries in the region may

also decrease in the future as SENE becomes more “services-
oriénted”(Chapter 2, The Setting). In addition, water con-
servation and the increased use of efficient water saving ap-
pliances will probably also slow the increasing rate of water
consumption. If a lower per capita increase in consumption,
for example 0.5 percent per year, is assumed after 1990, the
projected average demand for water will be about 1,200
mgd by 2020. Even so, the deficit between 1970 and 2020
will be about 500 mgd. New resources must be developed if
the residents of the SENE region are to be supplied with suf-
ficient water in the future.

@ Using emerging technology;

® [mproving water supply and water quahty manage-
ment,

® Making interbasin transfers;
® Expanding or forming regional systems; and

® Improving institutional arrangements,

TABLE 4.1 AVERAGE DAY WATER USE PROJECTIONS BY PLANNING AREA*:

1990 and 2020 (in mgd)

Planning Area 1990 Use
Ipswich-North Shore 108.91
Boston Metropolitan 407.23
South Shore 31.10
Cape Cod & Islands 27.40
Buzzards Bay 31.49
Taunton 70.20
Blackstone & Vicinity 141.83
Pawtuxet 26.38
Narragansett Bay 40.89
Pawcatuck 8.27
TOTAL: - 893.70

2020 Use

189.64
525.61
80.38
55,01
61.50
121.11
197.09
44,69
80.50
17.08

1372.61

* Planning area totals based solely on projected average day water needs at an increase in use of 1% per

capita per year.



The following discussions will consider each of these alterna-
tives in turn. Generally, a combination of the above mea-

Managing Water Demand. Even if the SENE popula-
tion stabilizes sometime during the 21st century as pres-
ently appears likely, a decrease or stabilization in the water
consumption increase rate will be necessary to slow down
the region’s demand. Anticipated demands can be signifi-
cantly reduced if water conservation measures are instituted.
Unfortunately, despite recent public concern for the con-
servation of natural resources and the need for planning to
address environmental issues, the public has not been willing
to save water, except in situations of extreme emergency.
The low cost of water — for example, approximately 1 cent
for 50 gallons in communities served by the MDC — may be
primarily responsible for the lack of a water conservation
ethic.

Because of the environmental, economic, social, and legal
constraints which hinder increasing water supplies in SENE,
there is a strong need for managing not only supply but
water demand as well. Since demand is, for some high vol-
ume users of water, a function of price, some basic changes
in the present structure of water rates should be considered.

The price of water should not merely represent the sum
required for its transmission to home or business. Under
the criterion of economic efficiency, water should be
priced in such a way as to ensure its allocation to those
uses for which its value exceeds the cost of increased
supply. To ensure that this occurs, price needs to be set
equal to the marginal cost of production. Those users who
value additional water more than its marginal cost will use
it, while those who value it less will tend to conserve it. If
paying the full marginal cost of production precludes cer-
tain uses and restricts others, it may be argued that those
uses are not in the best economic interest of society when
water resources are scarce. Marginal cost pricing tends to
clear the market for water at the point of maximum net
benefit to society. Therefore, it can be an important instru-
ment of public policy aimed at efficient allocation of water
IESOUrces.

Where the demand for water is elastic (its use drops signifi-
cantly with rising prices), price increases can substantially
affect not only the total amount used, but also the patterns
of use over time and the allocation of water resources among
different uses. These adjustments in turn, can strongly in-
fluence the size and timing of incremental additions to sup-
ply capacity, as well as the valuation and distribution of net
benefits from incremental capacity expansion.

It is generally recognized that the demand for water for
domestic, institutional, and commercial uses is price

inelastic — even doubling the price would probably not
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sures will provide the best solution for a specific situation.

have a significant effect on demand by the private sector.
On the other hand, the price of water is generally elastic
for large industrial and agricultural users. Replacing the
decreasing block rate structure presently charged to these
high-volume users with a higher metered flat rate ora
schedule of increasing block rates, would help bring the
prices offered to high-volume users more in line with the
cost of developing new sources of supply. The short-run
effects on commercial and industrial users would be
largely income-distributional. However, in the longer run,
high-volume users would have an incentive to invest in
water-saving equipment and conserve usage in other ways.
Voluntary compliance with the uneconomical aspects of
the pricing policy by water utilities is unlikely, however.
Therefore, legislation would be required to implement
pricing alternatives.

Some industries are now investigating the feasibility of
recycling their own wastewater in their manufacturing
processes. Such a “closed cycle” would have a marked ef-
fect on the amount of water used by industry, and would
free supplies for municipal use. The new effect of such a
practice will vary with the percentage of municipal water
supplies used by industries. If industrial use requires 40
percent of municipal supplies, increasing block rates and
subsequent reduction of industrial use could result in a
significant reduction of total municipal water consump-
tion. However, if only 20 percent or less of municipal
supplies is required, even large reductions on the part of
industrial consumers would not result in substantial net
savings.

Although in general, residential use of water would not be
affected by all but the highest rate increases, some water
demand management policies could be instituted for this
sector. A case exists for charging the full marginal cost
price to all users during the peak-load season (June —
August). Maximum-day demands (about 160 percent of
average-day demands) occur during this period. This fact
assumes significance once it is realized that the water sup-
ply systems are designed to meet projected maximum-day
demands rather than average-day demands, and the addi-
tional unit cost of this capacity expansion is considerably
higher than average. Next, certain peak season demands
such as lawn sprinkling are known to be price elastic
(Howe and Linaweaver, 1967, Water Resources Research,
Vol. 3 #1, pp. 13-30). Finally, seasonal rates can be ap-
plied administratively, without requiring any special
meters.

If other institutional pricing mechanisms fail, a progres-
sive sales tax on retail water sales could be instituted. The



proceeds from such a tax could be placed in a special fund
established for the purpose of financing future water sup-
ply and wastewater treatment developments, or to com-
pensate the communities whose environment is disturbed
by large water supply systems.

In this context, it is important to note that although water
supply and wastewater treatment are closely related issues,
consumers should not be charged twice for wastewater
treatment by their sewer and water bills. At the same time,
however, consumers should be aware that an interrelation-
ship does exist between water quantity and quality and that
- their patterns of water use affect both situations. A pro-
gram of public education, outlining the advantages of
conservation in maintaining water supplies and protecting
water quality is another form of “demand management”
not accomplished by economic means.

Additionally, a form of demand management for the pri-
vate sector can be achieved by requiring the use of water-
saving devices when their efficiency has been proved. It has
been estimated that nearly 50 percent of household con-

Developing Ground Water. Even if the rate of increase
in water consumption can be reduced or stabilized within
the next 15 to 25 years, additional sources of supply will
still have to be tapped to meet the 1990 and 2020 SENE
water demands. As in the past, ground water and surface
water will be the two major sources of additional future

. supplies. Figure 4.1 shows which of those sources are pro-
posed to supply the towns of the SENE region. Develop-
ment of either of these sources presents advantages or prob-

lems, according to the specific situation under consideration.

Municipalities with a choice between ground and surface
sources must balance these pro’s and con’s before choosing
either alternative or a combination of both. This section
discusses the ground water alternative, while the next sec-
tion will examine surface water.

In many cases, ground water is presently the most economi-
cal source of supply. At a very general level, the cost of de-
veloping ground water might be expected to amount to ap-
proximately $100 per million gallons. This figure includes
the costs of a limited amount of exploration and the devel-
opment and operation of wells at a local level. It includes
the price of chlorination, but does not include the price of
ground water treatment for removal of iron and manganese.
Even the cost of this treatment, which could increase the
price of ground water by about 40 percent, might still be
less expensive in many cases than development of surface
water sources. Moreover, the desirability of ground water
development is further enhanced by the opportunity for

municipalities to spread out capital expenditures over time

through phased construction of wells.
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sumption of water is accounted for by toilets. Similarly,
some washing machines use twice as much water as some
others. It appears desirable, therefore, that proven water-
saving fixtures be considered in all new buildings whenever
the cost of water saved would exceed the cost of the con-
servation device. Again, a public education campaign on
the benefits of such fixtures could increase their use and
reduce unnecessary waste of water.

In conclusion, it may be said that although the case for
water demand management has not been accepted by the
public in water-plentiful parts of.the country like the
Northeast, it has been shown to be effective in other water-
short parts of the country. Additional study to determine
the true cost of water, including its social and economic
costs, must be carried out. Policy guidelines are also needed
for using the revenues collected for social and environmental
improvements. Although it will not solve all our water con-
servation problems, water demand management appears to
be a useful tool in developing a water conscious society and
in encouraging a more efficient use of water.

Ground water resources are particularly appropriate when
supplies are developed and 