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The North Atlantic Regional Water Resources (NAR) Stud y examined
a wide variety of water and related land resources , needs and devl.es
in formulating a broad , coordinated program to guide future resource
development and management in the North Atlantic Region~ The Study
was authorized by the 1965 Water Resources Planning Act (PL 89—80)
and the 1965 Flood Control Act (PL 89—298) , and carried out unde r
guidelines set by the Water Resources Council.

The recommended program and alternatives developed for the North
Atlantic Region were prepared under the direction of the NAR Stud y
Coordinating Committee , a partnership of resource planne rs represent-
ing some 25 Federal , regional and State agencies . The NAR Study
Report presents this program and the alternatives as a framework for
future action based on a planning period running through 2020 , with
bench nark planning years of 1980 and 2000~

The planning partners focused on three major objectives —— Nat-
ional Income , Regional Development and Environmental Quality —— in
developing and documenting the information wh ich decision—makers will
need for managing water and related land resources in the interest of
the peop le of the North Atlantic Region.

In addition to the NAR Study Main Report and Annexes , there are
the following 22 Appendices:

A0 History of Study

/ B. Economic Base
C0 Climate , Meteorology and Hydrology
D. Geology and Ground Water

- - - E0 Flood Damage Reduction and Water- Management for Major Rivers and
L Coastal Areas

F. Upstream Flood Prevention and
Water Management
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and Management
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K0 Navigation
• L. Water Quality and Pollution ~~~~~~

-~ M0 Outdoor Recreation

00 Fish and Wildlif e
~~~~ N, Visual and Cultural Environment
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_________________________ R0 Water Supply

S, Legal and Institutional Envi ronment
T. Plan Formula tion
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V. Health Aspects
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Ch APTER 1 INTRODUCTION

Fourteen State Programs are presented in this Annex and each is a
reformulation along state boundaries of the  ap p r o p r i a t e  Are a Programs of
Annex 1. The procedures used for these reformulations were agreed to by
the personnel of the agencies r e spons ib l e  f o r  the  append ices  to the NAR
Report.

These are mixed objective State Programs and the reformulations were
done in a manner that would insure no changes in the plan formulation
decisions on alternative planning elements : objectives , needs , devices ,
benefits and costs .

1
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CHAPTER 2 METHOIX)LOGY

These State programs are rearrangements of the Area Programs along
sta te boundaries. Each portion of a state within a given Area is de-
signa ted as a state—area sector and the mixed objective information for
tha t Area ’s Program has been distributed to the state—are a sectors found
within the Area. Thus, Area 4 has been divided in to two state—area
sectors : the Maine—4 sector composed of all of Area 4 which lies in
Maine and the New Hampshire—4 sector for the portion that lies in New
Hampshire . Plannin g elemen ts (needs , devices and cos ts) of each Area
have been dis tributed among the state—area sectors in that Area accord—
1mg to various methodolog ies tha t , wi th the available inf orma t ion , bes t
describe the distribution of the elements in the Area.

Th is Annex is written in conjunction with the Report and Annex 1
to the Report and detailed definitions , descrip t ions and methodolo gies
presen ted in those volumes have not been repeated . Chap ters 2 , 4 , 5 , 6
and 7 of the Report and chapters 2 and 3 of Annex 1 are of par t icu lar
value to the unders tanding of this Annex. Chapters 6 and 7 of the Report
are of special sign i f icance as they g ive detailed def in i t ions o f the
plannin g elemen ts and brief descri ptions of the methodologies used in
determing projections . Of par t icular val ue in Annex 1 is Chap ter 2 ,
whi ch g ives de t ailed methodol og ies used in wri t ing the Are a programs,
and Chap ter 3, which gives comparison s between the Area programs and
other published basin studies .

Each State Program consists of four sectors and contains similar
information presented in the following order:

State Map
Stat e Description
State Program — needs

devices
costs

State Tab les — needs
devi ces
costs

CONTENTS OF EACH SECTION

State Map . A map o f each state is included sh owing the boundarie s
of the state and th e state—area sectors within the state as well as the
location of the more important cities.

State Descriptions. Each State Program is int roduced by a brief
desc ri pt ion which indica tes the major physical and economic characteristics
o f the st ate su ch as area , topograp hy, popula tion , major indus tries and

per cap ita income levels.
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I

~~~~~~~~~~~~~~ A program for each state is g iven whi ch h ighl i gh ts
the si gn i f i c a n t needs , devices and costs within the state . Each state—
area sector in the state is examined in relation to the other sectors
and the state as a whale , for large , important and key planning elements.
An element is considered large or small as it related to other sectors
of the state . An important need is one which mus t he fulfilled before
the mixed objective of the sector in which it is located can he achieved.
An important device is on that is essential for fulfillin g a particular
need(s) of a sector . A key need is one which mus t be fulfilled in order
that othe r needs of the sector can he fulfi lled and a key device mus t be
used for  the  s uc c e s s ft i l  use of other  devices in the s e c t o r .

State Tables. All of the mixed objective i n fo rmat ion  that is pre-
sented in the Area Program tables of Annex 1 is included in the State
Program tables by state total and by state—area sectors . An exceotion to
this is that the devices the uses of which are indicated by check marks
rather than by figures in the Annex I device tabLes , could not he allocated
to state—area sectors and are not included In the tables of Annex 2. All
of the needs and costs which were similarly check marked in the Area
tables when they occured , are assumed to appl y to all sectors in an Area
and are included in the Annex 2 tables .

DET At l ED ‘IETHt)DOL OCI ES

Needs .  The followlnr fifteen major need carac’ories are included in
the Sta te  Prop,rams .

Pub licly Supplied Water
Industrial Self—supp l ied W a t e r
Rura l Water Supply
Irrigation Water
Power P l.3nt CooLing Water
Hydroelectric Powe r Ceneration
Nav igation
Water  Recreation
Fish and Wildlife
Water Qualit y Maintenance
Flood Damage Reduction
l)rainage Control
Erosion Control
Visua l. and Cultural Environment
Hea lth

The methodo logies for distributing these needs from Area to s ta re—area
secto rs are given in the follow Ing paragrap hs.

The need for Publicl y Supplied wat e r  in each Area was al located to
the sta te— ir ’a sectors In accordanc e wi th the p opu lat h n distribution on
the assumption that the distribution of the Puhl ic 1~’ Supplied ~‘ ater is
directl y related to the population d i stribution in the Area .

________________ - —



V -

The Industrial Self—supp lied Water need was distributed according
to the distribution of the economic value added for the six major
water using indus tries. It was assumed that the total self—supplied
water use in each sector of an Area for all industries would be
proportional to the present total value added of the major water using
ind ustries : food , textiles , paper , chemi cals , petroleum and primary
metals.

The Rural Water need was assumed proportional to the rural. popu—
lation and was distributed in this manner .

The need for agriculture Irrigation Water was assumed to be
proportional to the amount of irrigated land in each sector and the
Area need was distributed according to these percentages . The location
of non—agriculture irrigation water was allocated by the percentage of
total non—agriculture irrigated land in each sector as determined by the
staff of the Department of Agriculture . r

V

Distribution of the needs for Power Plant Cooling Water —— saline ,
brackish and fresh withdrawal and brakish and fresh consumption —— were
obtained from the staff of the Federal Power Commission (FPC). The
original sources for determin g the needs of Annex 1 were evalua ted by
the FPC staff to determine the assumed location of the power needs by
sectors .

The presumed need for Hydroelectric Power Generation was distributed
by the FPC in the same manner as for  Power Plan t Coolin g Wa ter.

The needs for Navigation were distributed to the appropriate state—
area sectors on the bas is of the present location of navigational facilities :
commercial navigation according to present commercial ports and recreational
boating according to present recreational boating sites.

All the needs for Water Recreation —— visitor days . stream or river
miles , wa ter sur fa ce, beach and pool areas and acreage for l and facilities
—— were allocated pr imarily by population. This assumption , that Water
Recreation needs are proportional to population , was modified In some
instances to account for the location of available recreational sites .
The distribution of these needs was done by the staff of the Bureau of
Outdoo r Recrea tion , Department of the Interior.

The Fish and wildlife needs were distributed by various methods .
The man—day requirements for sport fishing, bunting and nature study
were allocated to the state—area sectors according to the total population
distribution on the assumption that the needs were proportional to pop—
ulatiort distribution on the assumption that the needs were proportional
to population. -rhe lake and stream surface areas , and the sport fishinc~
access for anad romous and freshwater fish were distributed by the percent—
age of water area in each sector as these needs would he proportional to
the available resources. Piers and salt water fishing access needs were

5
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determined by estimating the approximate miles of coastline in each sector
and distributing the needs in proportion to these fIgures . Hunt ing access
was assumed proportional to land suitable fur game animals and was appor-
t ioned by the percentages of total forest , crop and pasture land in each
sector. Nature study access , the primary need for which was assumed to
occur only in urban areas , was allocated by the percen tage o f urban and
other land in the sectors.

The non—industrial portion of the Water Quality Maintenance need was
assumed to be proportional to the total population distribution. Tu e in-
dus trial portion of the Water Quality Maintenance need consists of the
summation of the needs of eight major categories of industries. The popu—
lation equivalent loading (PE’s) from each of these industries , as identified
in Appendix L , was alloca ted to the state—area sectors according to the
distribution of the economic value added for each industry . In each sector
the needs of each industrial category —— food , tex t i les , paper , chemicals ,
petrol eum , primary metals , mining, and miscella neous ind ustr ies —— we re
added together for the sector total .

The upstream Flood Damage Reduction needs were obtained from the
sources originally used to determine upstream damages for Annex 1. which
were site specific and readily identified . The mainstream and tidal and
hurricane Flood Damage Reduction needs were determined by identifying the
state—area sectors in which these land areas occur.

The needs for Drainage Control. on cropland , forest land and wet land
were ob tained from the percentages of total l and area in each sector.

The Erosion Control needs in each sector were determined by the staff
of the Department of Agriculture from the original sources used for the
Area needs of Annex I. The needs are based on the actual location of the
sites which are most likely to receive erosion protection .

S
Toe needs for  Heal th wer e assumed to occur in each s ta te—area  sector

in the Region. .

The Visual and Cultural needs were determined by locating on the
original maps used for the preparation of Appendix N the actual sites con-
sidered for improvement and , thus , the proportion of the total need in each
sector .

Devices. The devices considered in this Annex are described in the
following eleven categories :

Storage facilities
Wi thdrawal facilities
Conveyance facilities
Quality control facilities
Desalting facilities
Flood pla in management
Local flood protection
Watershed management
l.and controls
Flood controls storage
Waste water

()
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The devices used for storage facilities are upstream reservoirs
(storage less than 5000 sq. ft.) and ma instream reservoirs (storage greater
than 5000 sq. ft.). The upstream reservoirs were allocated on the assumption
that the devices would be distributed among the state—area sectors in
proportion to the available sites which are suitable for upstream storage
facilities. The locations of proposed mainstream reservoirs sites were
noted and estimates were made as to the projects most likely to he completed .
The req uired devices were then d istrib uted to sectors which contained
these most probable project sites.

The device used for wi thdrawal facil ities are fresh wa ter intakes
and pumping, brackish water intakes and pumping and wells. The fresh
water intakes and pump ing devices were distributed in two ways: those
used to meet the Publicly Supp lied Wa ter needs and those used to meet
the Industrial Self—supplied Water needs. The first set of fresh water
in takes and pumping devices were distributed in proportion to the total
population and the second set according to the value added percen tages
for industry. Brackish wa ter in takes and pump ing devices were also
appor tioned accord ing to the value added percentages for industry. The
distr ibution of wells was based on the actual location of available
ground wa ter sources. It was assumed tha t well utilization would be
approximately proport ional to the available supplies.

Conveyance facilities for interbasin diversions were known to
be located in specific Areas and state—area sectors.

Potab le water treatment plants and waste water treatment plants
are the devices used for water quality control facilities . The f irst
type of plan is used primarily for Publicly Supplied Water needs and
is apportioned to the state—area sectors according to the distribution
of total population. Waste treatment plants (secondary treatment with
both 85~. and 90% FE removal and advanced treatment with 957. PE removal)
were directly distributed to state—area sectors according to the dis-
tribution of Water Quality Maintenance needs in each sector and the
degree of treatment required .

Site locations for desalting facilities were known and these
facilities distributed to state—area sectors according to these locations.

The use of upstream flood plain management in each state—area sector
was determined from the amount of flood plain in each sector and the
mixed objective of the Area. The amount of flood pla in in ea ch sector
was determined from the original sources used to locate the upstream
flood control devices for Appendix F. The distribution to state—area

sectors of local flood protection projects was made on the basis of

availab le sites in each sector for upstream river protection projects
and on the basis of the actual location of the projects for mainstream

river and coas tal protection projects. Flood control channels were
distributed on the basis of available sites as determined from the
sources originally used to determine the upstream flood damage control
devices of Appendix F.

7
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Wate rshed management devices were also distributed according to the
percentage of available sites in each state—area sector , as determined
from the sources used for Appendix F.

Land control devices are primarily used to meet Visual and Cul-
tural needs. The amount and type of land control devices used in
each state—area sector are distributed in direct relationshi p to the
amount and type of Visual and Cultural needs in each sector and the
mixed objective chosen for the Area. A need for a specific amount of
land for a particular purpose and a given objective require specific
devices for that same amount of land.

Upstream flood control reservoirs were distributed according to
the percentage of available sites in each state—area sector. Sites
for mainstream flood control reservoirs were identifiable in each Area
and state—area sector.

Waste water is used to help fulfill the Industrial Self—supplied
Water needs and was distributed according to the percentage of industrial
need in each state—area sector as determined from the value added for
industry .

Costs. Methodolog ies used to allocate costs in each area are des-
cribed in thirteen catagories:

Wa ter Developmen t
Water Withdrawal and Conveyance
Power Plant Cooling Water
Hydroelectric Power Generation
Naviga tion
Water Recreation
Fish and Wildlife
Water Quality Maintenance
Flood Damage Reduction
Drainage Control
Eros ion Cont rol
Health
Visual and Cultural

Water development costs were derived from the supply model and allocated
according to differing methodologies. Upstream reservoir costs were allocated
on the basis of the percentage of available upstream reservoir sites as de-
termined from Appendix F. Mainstream reservoir costs were distributed
according to differing methodologies. Upstream reservoir costs were
allocated on the basis of the percentage of available upstream reservoir
sites as determined from Appendix F. Mainstream reservoir costs were dis-
tributed according to the percentage of mainstream reservoir projects in

each state—area sector and informed estimates of the projects most likely
to be constructed. Costs for well development were assumed proportional
to the available resource and were distributed according to the percent of
ground water development in each state—area sector. As the possible loca—
tion by state—area sector of the desalting devices are known their costs
were allocated to the sectors containing the devices .

8
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Water withdrawal and conveyance costs we re allocated by different
methods 0 The conveyance costs for inter—bas in transfers were allocated
to the state—area sectors Identified as receiving the benefits of the
transfers. The withdrawal and conveyance costs for Public Water Supply
were allocated according to the percentage of total population in each
sector. These devices costs for industrial Self—supplied Water were
distributed according to the distribution of the industrial need as
determined by the distribution of value added for industry. The Rural
Wa ter Supp ly costs were unknown. Th e costs f or agricultural I r r iga tion
Water were distributed according to the percent of irrigated land in each
sector. The non—agriculture Irrigation Water costs were allocated accord-
ing to the percent of total land in each sector.

The cos ts for Power Plan t Cooling Water were provided by the staff of
the Federal Power Commission from the original sources used for Appendix
P, Power.

Hydroelectric Power Generation costs are unknown.

Navigation costs were distributed according to device locations in the
case of commercial navigation and accordin g to the loca tion of presen t
recreational boating for recreat ional boating needs.

Water Recreation costs were distributed according to the percentages
of total population in each state—area sector.

Only fishing access costs for Fish and Wildlife needs are known and
these were distributed according to total population.

Water Quality Maintenance costs for secondary and advanced treatment
are directly proportional to the waste load and the degree of treatment
used in each state—area sector. It was assumed that “other cos ts”, which
were for combined sewer overflow control, occur in the major urban centers
and that these costs were allocated to the sectors containing these centers

in each Area. The “other costs” for acid mine drainage control were distri-
buted to the sectors which contain coal mining.

Each of the structural devices used for fulfilling upstream and main-
stream Flood Damage Reduction needs have an associated cost and each state—
area sector containing the devices carries the associated costs.

Drainage Control costs were distributed according to the percentage

of total land area in each state—area sector.

Erosion Control costs were distributed by the staff of the Depart-
ment of Agriculture to those state—area sectors which would receive the

erosion control devices.

Costs for Health were unknown.

Visual and Cultural costs in each state—area sector depend on the
location and amount of land associated with each of the land control devices.

9
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Visual and Cultural needs and devices for meeting these needs were located
on maps so tha t the sec tor cont ain ing the needs also conta in the dev ices
and the associated costs.

DISTRIBUTION PERCENTAGES

Many of the planning elements were distributed among the state—area
sectors according to percentages derived from various sources. These percent-
age distribu tions are displayed in Tables of Percentage Distribution of
Areas Among States, pages to • The sources and methodologies used to
determine these percentages are described in the following section.

Population. The population of each county in the NAR region was de-
termined from the 1967 County and City Data Book, U.S. Bureau of the Cens us.
Counties were located In the appropriate state—area sectors (see Table
B—7, Appendix B , Economic Base) and percentages of total area population in
each state—area was determined . The County and City Data Book gives
percentages of urban population for each county which was used to determine
the percentage of urban and rural population in each state—area sector.
(It was assumed that the percent rural was equal to one hundred minus the
percent urban.) For urban and rural population each county with a few
exceptions was considered to be located in one of the 21 Areas depending
upon the location of major population concentrations. For total population ,
the population of counties in two or more Areas were distributed to
those Areas in proporation to surface area on the assumption of uniform
population density within the county. It was assume d tha t these methods
of determining population distribution would give the best overall dis-
tribution of the planning elements dispite the fact that discrepencies
occured which would indicate that a state—area sector could have a given
percentage of total population but zero urban and rural populations.

Area. All of the area distribution percentages with the exception
of irrigated land area was obtained from Table G—ll page G—38 of Appendix
G, Land Use Management. The irrigated area percentages were obtained by
the staff of the Department of Agriculture from sources used in developing 4

irrigation requirements for Appendix L, Irrigation.

Value Added. The value added percentages were obtained from the economic
value addid of selected industries as determined from the 1963 Census of
Manufactures, U.S. Department of Commerce, Bureau of the Census. Six major
water us ing industries were used to determine the percentages of value added
for each state—area sector for Industrial Self—supp ly. These industries were
Food and Kindred products, Textile Mill products , Paper and Allied produc ts,
Petroleum and Coal products , and Primary Metal industries. For Water Quality
Maintenance the product of the percentage of value added in each sector for
each industry and the before treatment waste load of the industry (obtained
from Tab les L—6, Appendix L , Water Quality and Pollution) was used to de-
termine an approximate distribution of the pollution loading for that in—
dustry. The population loading of all Industries considered (the six for
Industrial Self—supplied plus minin g and miscellan ous) were then used

10
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to determine percentage distribution for Water Quality Maintenance.

Recreatio4~l Boa t~~ g. The recreational boating percentages were
determined from the present distribution of recreational boating which was
used in the development of Appendix K , Nav iga tion , by the NAR Study staff.

Storage. The upstream storage percentages were based on the storage
capacity of all available upstream storage sites as determined from material
obtained by the Department of Agriculture for the development of Appendix F,
Upstream Flood Prevention and Water Management. The mainstream storage dis-
tribution is based on the location of storage projects most likely to be
completed of all projects identified in Appendix E, Flood Damage Reduction
and Water Management for Major River and Coastal Areas.

Groundwater Development. The percentage distribution of ground water
development was based on the location and capacities of the available ground-
water fields as determined from material used In developing Appendix D,
Geology and Ground Water.

TABLES OF PERCEJrTAGE DINTRIBtJrIOIJ

OF AREAS AMONG STATE S

AREA 1 - ST. JOHN RIVER BASIN

100 percent of all needs, devices, and costs in Area 1 are allo-

cated to Maine.

AREA 2 - FE NOBSCOT RIVER BASIN

100 pe rcent of all needs , devices , and costs i~ Area 2 are allo-

cateu to Maine .

ARE A 3 - J~~NNE BEC RIVER BASIN

100 pe rcent of all needs , devices , and costs in Area 3 are allo-

cated to Maine .

11
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AREA ~ - ANDRO ;00cY 1’ ~~~~

New
_______________________ 

Maine Pa np eJ~~ _________ _________ _________

Percent of:

Population
Total 02 10
Uroan (9 21 

________ ________ _________

Rural 7~ ~~ _________ _________ _________

Area
Tot~1 79 21 

_________ _________ ____

Land 7~j ______ _________ ______ _____

Water  
_________ ________ ____ _______ _____

forest, Crop,
a~ 1 Fanture 7cD 22 

_________ ________

Ur~ an an i  Other  91 _______ _____ _________

Irri~ated 120 3 
_________ _________ _____

Value Added
for Industrial
Self-Surr ly 132 o 

_________ _________ _________

for ~nte f~~~~_ 1i ;~.
! i . nte~ a:~ce eQ 22 

__________ __________ __________

Recreat ional  Boating 
— 

91 
________ _________ _________

Storage
Upstream___________ oj 

_________ _________ _______ _____

0* 3* _________ _____ ______

Groundwater Development c7 13

* ~:o mainstrea~n stora~e in Area ~~

.5.
’
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AREA 5 - MAINE COASTAL BASINS

100 percent of all needs, devices , and costs in Area 5 are allo-

cated to Maine .

I
AREA 6 - 5ot?j :;~~~~ ~~~~~ AND COASTAL NEW H P ~ SH IHF

New
Maine HanDsilire Mass.

Percent of:

Population
Total 60 37 3 

________ —
Urban 66 

— 34 _________ ________

Rural 55 45 0 _______ -- ______

Area
Total 6o _ 40 

_ _ _ _ _  _ _ _ _ _  _ _ _ _

Land 57 43 
_________ ________

Water 
_ _ _ _  10 a _ _ _ _ _  _ _ _ _

Forest , Crop,
and Pasture 55.2 44 .6 0.2  

________ ________

Uroan and Other 65.0 31.3 0.7 
________ ________

Irrigated 70 
— 

30 0 
_________ _________

Value Added
for Industrial

Self-S~rnp] .y o9 — 
11 0 

________ _________

for Wate r
Mai: i t er innc e 5b 

— 
42 0 

_________ _________

Recreat ional  Boating ~0 
— 

23 0 
________ ________

Storage
u pstream 

__________ 39 — 
ci 0 

________ _________

Mainstream 3* 3* 0* 
________ ________

Groundwater Development ~2 28 0

* No mainstream storage in Are a 6.

13

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - ~~~~~~~~~~~~
- -— -—-- - -— -.~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



AREA 1 - ~€RBriJ\CK BITER BASIN

I
New

______________________ 
Hampshire Masn. 

—

Percent of:

Population
Total 32 ce 

______ _________ _________

Urban 28 
_________ ________ _________ —_____

- ~ural — 
54 —_____ _________ _________

Area
_______T

~

__ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ __ _ _

Land 
- 

76 24 
_________ _______ _________

Water 62 
_____ ________ ______ _________

Forest , Crop,
ari d Pasture 81 13 ________ ________ _________

Uroari and Other 14.7 
— 53 ________ _________ _________

Irr igated 33 ________ ______ ______ _____

Value Added
for Industrial

Seif-Sumply 31 
— 

eQ 
_____ _______

for Water 0~ua1jt~
35 

_______ __________ ________ _______

Recreational Boating 00 20 
_________ _______

Storage
Upst ream 

___________ 79 21 
_________

Mainst ream 100 0 
_____

Groundwater Development 71 29

14
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AREA B - CONNECTIC ill RIVER BASIN

New
Hampshire Vermont Mass. Conn.

Percent of:

Population
Total ____ 2 1 35 49 _________

Urban 5 3 39 53 _________

Rural 17 19 28 36 ________

Are a
Total 35 25 13 -_________

Land 27 36 24’ 13 _______

Water 
______ 15 40 21 

________

Forest , Crop,
and Pasture 29 37 23 11 

_________

Uroan and Other 12 16 34 38 
_________

Irrigated 1 4 29 66 
_________

Value Added
for Industrial
Self-Su~D1y _____ ________ 61 34 —_____

for Water QuaLity
~aintenance 2 

—- 4 33 11 
_________

Recreational Boating ~~ 15 30 30 _________

Storage
Upstream 35 13 22 

_________

Mainstream 50* 0* 0* _ _ _ _ _ _

Groundwater Development 26 28 26 20

* 1930 and 2000. In 2020, 39~ N. H., 0% Vt., 52% Mass., 9% Conn.

p 
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AREA - SOuJT’HEASTERN NEW ENGLAND

Rhode

____________________ 
Mass. Island Conn .

Percent of : 
-

Population
Total c3 17_ — 

0 
_________ _________

Urban _ d2 18 0 ____ — —

Rural u-3 — 17 0 
________ ________-

Area
___________— -— i4 5.._ 1 _____—_ ______

Land 
— 73 25 2 

_________ _________

Water 64 __3~ 0 ________- ______

~Forest , Crop,
arvd Pasture 73 — 25 2 

_________ _________

Uroan and Other  10.4 21.2 0. 11. 
________ ________

Irrigated 92 
— —  

S 
— 

U 
_________ ______ -

Value Added
for Industrial

SeIf-Sumply 
~~~~

- 22 0 
_________

for Water quality.
Na ir i ten ance o2 lb 0 

_________ _____

Recreational Boating 75 25 0 
. 

- -

Storage
Upstream o4 

- 
11 

— 
5 

_________ _____ -
____Mai r.stream 100 0 ________ _____

Groundwater Development - 3  17 0

lb

- ~~~

-
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AREA 1. - T!60-0; ATi 0015 ;Aoc : Io R flTE B HANIT;

_______________________ 
Mass. Con~.. Islane 0ev Yor~.

Perc ent  of:

Population
Total 

—— 
- )  3 ________ ________

Ur —an 
- — __

~~~~~~~~~~~
_ 37 rj 0 

- _________

- Rura l _ j  —~~~~ ______ 
a a 

— _________

Area
Tot~ 1_______ - 1~1 1 6 

_ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _  ~~~~ _ _ 0 0 _  1 0 
_ _ _ _ _ _ _

___________-- - 
1_
~~~ 3 3 0 

— _________

Forest , Crop, 
-an-i Pas~~ re 

- 1L 75 2 0 
_________

Ur~an and ~ eec r l2.u e2.4 0.4 4 .6
- 

Irri~ ated 
— 

2 98 0 3
Value Added

for Industrial
_

~~~~~~ 2~±~’ L 93 0 0 
_ _ _ _ _for  Wr1 tL~ ’

_______ _________ _____ 
76 0 0

he~ rcat~ ona1 Boati n g 
_____ 

92 1 1
O torage

Upstream 
______ 

43 57 0 0
Ma ins trea~s _____ 

3* 100* 3* 3*
Grour .ewater De~ c1op ment 29 71 0 0

* 19e ) and 2)03. In 2320 , 437 Mass.,  23% Co nr i . ,  0-~ k~. I .,  2b~ ;. Y.
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AREA II - LAKE CHAJvjFLAIO AND NT. LAWRENCE Rr .00-. ; !oorToo

_______________________ 
Vermont New York

Pe rcent  of:

Population
Total 

_______ 
46 52 

______ _________

Ur~an 52 
—

~~~~~:~~
—— 

_______

• 
- 

R~ ra1 46 ~4 
_ _ _ _ _  ___— ______

Area
Total 44 

— ~6 
— —

Land 1~4 
_______ _________

Water  ______________ — 45 55 -~~~~~~~~ _____

Fore st, Crcip ,
ae i  Pastu re 44 so 

______

Other ~~00 
—- -- - -

____Ir r iea ted  
____ 

4-~ -Value Added
for Industrial

Se1f’-Su~’r3.v ( i3

fcr  Wate r :~ua1i~~
13

Recrea t io nal Roatin~ 2c 7I~~ 
_ _ _ _ _  _ _ _ _ _  _ _ _

Sto rage
t~~~_~~ l_ ________  79 21 

— _____  --

~ainst rea n 0 100 ——

Groundwater ~~r;o1opme r 1t 27 73

18
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AREA 12 - HUD SON R IVE R NANL :

_________________________ ~“ew Jerse3 Vermont Mass. IJew York Conn .
Percent of:

Population
Total 15 1 1 81 2
Uroan 0 0 99 3 — 

0
Rura l 0 2.2 0 97.8 0 

--Area
______________ _______ 3 ~ 93 0

Lani 2 1’ 93 0
Water  6 J 2 - 92 0
Forest , Crop ,

aei Pasture 1.4 3. 1.5 93.0 0.3
Uruan and OtNer  T~. 1.3 1.0 93.6 0.1
Irrigated 

- _ _~~~~~~~ 0 
— a 100 0

Value Added
for Industrial

______ — 0 
~~~9

_ 100 0for Water  ~ ua1itj
______ 0 0 0 100 0

Necreational 0oating 2 1 1 
— 

96 0
Sto rage

Upstream 
_____ 

-
~~ 0.1 3~1_ 96.2 0

Mains tream a 0 0 100 0
Gro n .Hwat er  Development 14. 16 

- 
5 75 0

( 3

—.~~ *Ir - — — -

~~~~~~~ 
- - . _______________________ — 

- • -- —- 

—

~~~~~~~

L~~~~ r ~~~~~~~~~~~~~ - — - - 
~~~~~~~~~~_
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ARE A 13 - :;OUT HEAJThE:~ Y( -i~E -~ TOOPbLrrkr : /o~~i~

130 percent  of all needs , tevices , anu costs ~r. Area 13 are ali--

cated to Hew York .

ARE A 14 - :!O~TH}:R1: I-~~ J E R 1Y

te~ Jer:e~ New York 
_________

Perce nt of:

Pop ilat~on
To tal 2
Ur~an 1)2 

— 
3 

____

Riral 120 
— 

0 
_________ _________ _____

Are a
Tot~~i -- - - -— 00 —- ______

___________ 

.3 -5 
_________ _________ _________

Na~er ______ . 73 27 ________-

Forest , Crop ,
- - _~~~~~~ _~~~~ j  _t __~~~______ . __~~~)~~____ _T___ _______ — _______ - - -— - — -- - --—

Ur .-~in a r :  Ot : e r  
_________ 5 ______ — ______ — -

Ir r i7t t e d  I - J  )
Value A l l i e d

for Irid -i~trial
S~ 1T—~; :r’ r ) l v  i . a  2

:c:’ t n t . ~~- —.ss.1-~.tj
:-Ti. -

~~ i:-
~~e 1)1) 3

: r - ..rr~~orL-5Li Roatin:7 ;) 1(1
Otora  :0

Un. ;t r e am 
- 

10  0
N: in ;trca’. 100 3

Gro- r. :water De velopment i o a

20
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AREA 15 - DELAWARE R IVER HA~ T~

_______________________ hew York ~ew Je rse - - Penn. Dei~~~ re Maryland
P ercen t  of:

Popu.lat ion
Total 1 20 73 6 

_______

U~~~~n 
_ _ _ _ _  ~9.7 J~~~ ~~~~~~~~ 2

Rural 23 • )

Area
Tot3l 

- 23 53 N 
• 

0
1-) 23 51 7 0

— -  — 17 22 
____ 25 0

~crest , Crcp,
a : iP a r t u ’ e  

~~~~~~~~~~~~~~~~~~~ 22.4 ~~~ _
~~ u~~~~~ 

0.1
S r .  -in an ~ O t : A e r  .H 26.9 ~.9 _ 00.8 0.1
I r r i~~ ted ___ — — 

i~ 0
Value Adde d

~
‘or Industrial

:;elf-C “-~- l - . ” j -~.0 7. .-
~ .0 0

icr W3ter
- ~- i ri~ e:~nr ~ e 0.3 1~~.l 00 .5  3 .1 0

~~~~~~~~ona l Noa t in z -j 35 4 -2 20 0
,h tora . ; e

____ - — - -  ____ ________

Ni ir.~ trca-s 0 -
- i _ U 2 0

Gr crr :wascr  Development 14 
— 6 0

AREA Lu - COASTAL NEW JERSEY

100 mercent of all nod s , ic- .- ic es , and costs in Area lb are allo-

‘ate : Hew Jerse.’.
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AREA 17 - SUSQ EHALNA HIVER oA~ai~-;

______________________ 
New Ycrk Penn. Maryland 

________ ________

Percent of:

Population
Total 20 7b 2 

________ ________

Uroan 20 50 0 
_________

Rural 21 79 
— 

3 
_________ _______—-Area

Total 
— 23 76 1 

_________ _________

Land 23 ~6 1’ 
_______  _______

Water 22 
— 

74 4 
______ _________

Fbrest , Crop,
and Pasture 22 - 77 1 

_________ _______

iJroan and Other 27.~ 71.7 0.5 
________ ________• Irrigated 

— 2~-4- 76 0 
_________

Value Added
for Industrial

Self-S urn~~~~ — 
6 94 0 

_________ _______

for Water ~ua1ity
Maintenance 5 95 0

Becreat ional Boating 
— 

20 70 
- 

10 
- ______-

Storage -

Upstream 
_________ So 

— 
i 

— ________ -
Mainstream 14* 36* 0* 

________ ____

Groundwater Development 23 .2 76.2 0.6

* l93u only. In 2000 , 255~ N . Y . ,  75 ,~ Penn.,  O Mr .; in 2020 , 437 0. Y . ,

5± , ; Penn. ,  3~ Md.

_ , _ _)
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AREA 16 - CHESAPEAKE BAY AND DEL1~1ARV A PENINSTJLA DRAInAGE

______________________ 
De laware Penn. Maryland Virginia 

________

Percent of:

Population
Total 4 i. 93 2 

_________

Urban 0.9 0 _~~~~~~~~~~~~~~ _ 0 
________

- 
Rura l 9 0 ~~~~~~~~~~~~~~~~~~~~~ _________ _________Area

_ _ _ _ _ _ _ _ _ _  13 1 14 _ l2 
_ _ _ _ _ _

Land 15 1 75 9 -____

Water  0 oo 3,~ _________

Forest , Crop,
and Pasture 16 

— 
1 7o 7 _________

Urban and Other  9.2 
- 

0.7 70.0 20.1 
________

Irrigated 21 
- 

0 42 37 
_________Value Added

for Industrial
Self-S~rnp1y 3.1 0 96.5 0.4 

________for Wa ter ~ualit~
Maintenance 4.1 0 95.4 0.5 

________

Recreational Boating O.~4- 0 95.3 4.3 
________Storage

Upstream 0.4 0 99.o 0
MaInstream 0* 0* 0* 0* 

________

Groundwater Development 13 0 u7 15

* ~~~ mainstream storage in Area 1 .
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AREA 19 - P(YIOMAC RIVER BA3IL

District
of West

_______________________- Penn . Mary~1and Columnia Virginia Virginia
Percent of:

Population
Total 5 35 26 30 4
Urban 2.2 ~~6.6 39.5 20.5 1.2
Rura l 1 32- 0 

— 
38 12

Area
Total II 

-~~~ -— 
00 

— 
C) — — 39 - 

24
Land II 

— — 
0 39 24

Water 4 
— 5° _.,J 3! 9

Forest , Crop ,
and Pasture II — - Eu -— - 

0 37 26
Uroan and Other 10 2o —________ ~~~~ _________

Irrigated ND 0 43 13
Value Added

for Industrial
Self-S un~ 1y 16 31 _________ 21 — 3

for Water ~ua1ity
Maintenance 

________ 63 - -_ _ _ _ _ _  9 ________

Recreational Boating 0 53.2 14.9 33.0 1.9
Storage

Upstream 0 
______ 

0 41 II
Malr.:tt’cam 

— 
0* 35* 0* 33* 

______

Groundwater Development 2.6 23.4 0.2 i~.4.9 28.7

* l9~O only . In 2000, ~~ Penn., iL~, M d ., 0$ D. C . ,  50% V a . ,  20% ~.. Va.;
In 2020, 14~ Penn., 137 Mu., 0,. D. C .,  43-s Va., 24~ W .  Va.

H
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AREA ~u - RAPPAC-LANN OCK AND YORK H DJE R BASINS

1 ~H percent of all r eeds , -aevice s , and costs in Area 23 are allo-

-: are~ to V i r ~ inia .

ARE A •- -~1 - JA~~3 RIVER BASIN

West
_______________________ 

VirI ,inia Virginia 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

Percent of:

Population
Total 13-i 

_________  _ _ _ _ _  _________  _ _ _ _ _U r t an  100 
— _________ — —

- 
Rural 

______________ 
ioi J 

_ _ _ _ _  _________

A rea 
—_______ _ _ _ _  _ _ _ _ _ _ _ _

Total luO 0 
______

Land 120 0 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

Water 
——_________ 130 

_ _ _ _ _  _______  _ _ _ _ _  _ _ _ _ _

Forest, Crop, 
— _ _ _ _  _ _ _ _

a: - Pant  ore -n • 0. 5 
_______  __________ __________-5---_ -_ ____

Ur:as and Otner Sf0 3

- 
Irri-rated LU 0 

_ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Value Added —_____

for Industrial
Self-Sass-itt loU 0 

_________  _________

f or N tc r •.~ou.li.ty
h O  U

R ecrea ti ona l Boat ing - 
- _________

Sto ra;3e — ___________ ___________

Upst rea m 
________  - 130 0 

_________  _________  _ _ _ _ _

- 
Ntis :t re am 

- --____ 0 
_ _ _ _ _

Gr o-orow at ~~r Development 29 1 
- — - -

35
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NOTES FOR TABLES
OF ALL STATE PROGRANS

1. The following notations are used in the tables:

blank — no application in this area
X — application but no figures available
0 — a value of zero

2. Need abbreviations used in the Device Tables include the following:

Publ icly Supp lied Water PS
Industrial Self—supp lied Water m d
Rural Water Supp ly Rur
Irri gation Water Irri g
Power Plant Cooling Pow
h ydroelectric Power Generation hIPG
Navigation Nay
‘Cater Recreation Rec
Fish and Wildlife FW
Water Quality Maintenance WQ
Flood Damage Reduction FDR
Drainage Control Drn
Erosion Control Em
h ealth 111th
Visual and Cultural Environment VC

3. Major tributaries are included in all mainstream figures that are under
Flood Damage Reduction Needs of Table 1, Flood Plain Management and Cater—
way Management Devices ot Table 2 and Flood Damage Reduction Costs of Table
3.

4. All figures in the Needs Table 1 are gross; that is , each target vc ir
figure includes all previous needs. The Devices and Costs fi gures of Tables
3 and 4 show on ly increments for periods between target years.

5. Figures for base years of Water Recreation needs in Table 1 are in-
cluded in the first target year figure .

6. Power plant cooling costs are almost all pr ivately incurred.
Those costs shown in Table 3 are additional expenses beyond those necessary
for the National Income objective .

7. Mainstream Flood Damage Reduction needs , because of the expenses that
would be involved , are most completel y fulfilled in any Area.

8. The need levels shown for Industrial Self—supplied Water arc for fresh
water use only . The devices and costs levels are t hese  r e q u i r e d  to meet
all Industrial Self—Supp lied Water needs.

26
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MAINE

The State of Maine covers 33,214 square miles including all of
Areas 1, 2, 3 and 5, most of Area 4, and over half of Area 6. The
major river drainages are the St. John, Penobsco t, Kennebec and d
Androscoggin Rivers. Overall visual quali ty for this predo minan tly
forest and wildiand State is high, though some portions comprise medial
quality. The topography ranges from the mount ainous wes tern sec tions of
Areas 3 and 4, through the wilderness segmen ts of Areas 1 and 2 , to the
rolling hills and coastal marshes and plains of Areas 5 and 6. Wa ter is
generally abundant in Maine, but serious pollution problems exist in the
lower reaches of the major streams below industrial , manufacturing and
population centers.

In 1970 the State ’s population was just under one million , concen—
trated primarily around Augusta , Ban gor and Por t land , and is expec ted to
increase by one—half million by 2020. Per capita income was 17 percent
below the national average in 1970 bu t is projected to rise to onl y
12 percent below by 2020. Employment will continue to be highes t in
services and related industries , but increases are projected for manufacturing ,
especially paper and allied produc ts. Employment in agriculture , fisheries
and forestry is projected to decrease 50 percent by 2020.

Needs to be Satisfied. The need for Publicly Supplied Water is important
in Areas 1, 3, 4, 5 and 6 and is larges t in Area 6. Industrial Self—supplied
Wa ter needs are larges t in Area 2 , and important in all Areas of the  State.
Rural Water Supply is important only in Area 6, and largest in Area 1. Ir—
rigation needs are both largest and most important in Area 1, al thoug h non-
agricultural Irrigation needs are relatively large in Area 6. Power Plan t
Coo ling needs , impo rtan t  in A reas 4 , 5 and 6 are greatest in Area 5. Hydro-
electric Power Generation is large in Areas 1 throu gh 4 . Cornercial n avi—
gation is large in Area 6 and recreational boating, though largest in Area
6, is important in Area 1. Wa ter Recrea tion needs , larges t in the portion
of Area 6 contained in Ma ine , is important in Areas 1, 2, 4 and 5. Fish
and Wildl ife needs , importan t in Areas 1, 4 and 5, are greatest in Area 6.
Water Quality needs are key in all Areas except 6, important in Areas 2 and
4 and largest in Area 2. The need for Flood Damage Reduction is both largest
and important in Area 4. Drainage Control needs are of the greatest magni-
tude in Area 3 while Erosion Control needs are largest in Area 5. Vis ual
and Cultural needs , key in Areas 1 and 4, are important in Areas 2 through

5, and largest in Areas 1 and 2.

Devices. Storage facility devices are largest in Area 1 and with-
drawal facility devices are lam est in Area 2. ()ualitv contro l facilitie s
are key in Areas ‘3 and 4, importan t in Areas 1, 3 and 4 and largest in
Areas 1 and 2 for waste treatment p lants and in Areas 3 and 4 for potable
water treatment plants. Water/land management devices are of greatest
magnitude in Area 5. Land control devices are large in Areas 1 and 2 , hut
key in Area 4 and import ant in Areas 1, 2 and 4.
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Costs. Water development costs are largest in Area 1, while water
withdrawal and conveyance costs, except for Irrigation , are greatest in
Area 3. The Irrigation costs are greatest for agriculture in Area 1 and
for non—agriculture in Area 6. Costs for Power Plant Cooling Water are
greatest in Area 5, and for Navigation in Area 2. The costs for Water
Recreation are largest in Area 3. The costs are largest in Area 6 for Fish
and Wildlife, in Area 2 for Water Quality Main tenance and Flood Damage
Reduction, Area 3 for Drainage Control, Area 6 for Erosion Control and
Area 5 for Visual and Cultural.
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_________ 
STATE TOTAL 

________ ____________N E E D S - c u m u l a t i v e  
P r e s .  1980 2000 2020

Publicl y Supp lied Water (mg d) 88 115 164 243 _________

I n d u s t r i a l  S e l f - S u p p lied  W a t e r  (mg d) -
~z.n 630 1160 1880 ________

Rural Water Supp ly (mgd) 18 24 31 30 ________

Irrigation Water: a g r i c u l t u r e  (1000 af y) 2 33 75 119
n o n -a g r i c u l t u r .  ( 1000 af y) 

_______ 8 14 22 _________

Power Plant Cooling : withdrawa l , saline (cfs) 410 1550 10420 21540
b r a c k i s h  ( c f s )  0 0 70 155
fresh (cfs) 76 57 1075 3105

c o n s u m p t i on , h r a c k i s h ( i f s )  0 0 33 75
fr e s h  ( c f s )  1 1 11 110

Hy d r oe l e c t r i c  Powe r G e n e r a t i o n  ( trw ) 590 550 2820 7200
Nav iga t i on : cormii er cia l  ( m .  t o o ’- annually ) 35 52 8 133

r e c r e a t i o n a l b o a t i n g  (l il C3 boats) 86 102 173 297 ________

Water Recreation : visitor days (m.) 
~ 

t 35 54 76
st r eam or river (miles) 330 420 570
w a t . r  s u r f a c e  (1000 ac r e s )  79 115 152
beach  ( a r. res) ~) 3O 1170 1310
poo l ( m .  s q .  f t . )  x 20 22
land f a c i l i t i e s  (1000 a c r e s )  

_______ ~~~~ ~2 75 _________

Fish & Wildlife : sport fishinc; i-an-days ( n . )  7 . 4  0 .1 10.8 12.9
surface area , lake (aer .-s)

s t r earo ( a ~ r e s)
access , Iresh (acres) 

~ 0.13 0. 37 u .65
s a l t  ( a c r e s )  x 0 .36  1.07 1. 1 0
a nadromous ( a c r e s )  x o . io 0.13 u . l 6

p i e r s  (1000 f l - c t )
h u n t i n g , man -days  ( r . )  2 .8  3.1 3 . 7  4 . 3

access (1000 sq. ml.) x 0 .20  1.43 2 .61
nature stud y, rai n-days (m.) 1.2 1.4 1.7 2.0

acce r - s (1000  a c . )  o.~~o 0.41 0 .82  
_________

W a t e r  Qua l i ty  Maint. : ri -n -industri al (rn . PE s)  0-~0~~ 1090 1290 1~~4 1 1
i n d u s t r i a l  (rn. P E s )  _~ 2JJJ~~ J 20500 38700 72 -4 0 1)  

_________

Flood Damage Reduction:
avg . ann . damage , upstr r am (~~. S) 0.83 1.19 2.11 4 .11

mainstr eaa- (m. ~) 1 . 9  2 . 8  5 . 3  10.9
t i d a l  aitd hurric ane (n~. S) o . oj  0.06 0 .11 _p .23 ________

Drainage Control: crop land (1000 acres) 61 91 149 24 1
f o r e s t  l and  (1000 a c r e s )  0 o 28 112
wet l a n d  (1000 a c r e s )  

_______ _______ _______ _____ ________

Erosion Control: agricu ltur e (1000 acr .-s) 480 600 o70 o80
urban  (1000 a c re s )  780 840 920 1020
st r e a r  b a n i <  (n i  .)  0 10 12 53
coastal s lie r-line ( i  •) 0 1 — 3 5 

__________

H e a l t h :  v e c t o r  t o n t r o l and p o l l u t i o n  ( ‘nt r ol x _ x x x 
________

Visua l & Cultural:
landscape n — r i n t - r - ~ n u n i q u e ii 0 ir - 1 ( - ~ . :-t i . )  1 00 8400 8400 8400

u n i n u e - ‘ :
~~ I i n .  (ri .)  90 540 540 54 0

bic O -~e~~l i tv (sq . :-~~ .) 4011 6700 1 2 20 0  17201
dtv er -~ i t  a (sq. - i . )
a - n c  - l t r i r  C s ; .  H .)  x - :~

id fl ( (11~
C ve1o p ro . :~t . qua  I i t v  ( sq . i - - i . )

div r~~i : v (sq. r i .)
tro . a nit ir s ( r-: i .)

I — r rn

I
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_________ 

AREA 1 ARI A 2 •- RI  -
, 

3 — - — 4~~~~~ 
2 I 1 HJ~~~2 -~~ 

-0 )~ • ) 1  I H — - - i- - 1~~~ ‘00~~~ H r -  - - -

________ 
6 8 11 17 11 15~ 24 40 17 21 i9 41 11- 15’  19 2 1,

_ _ _ _ _  
20 40 80 150 100 21)) 42’)~ 700 ~~~~~ 804 13Q4 190 90f I 4 0 ~~~2 l 0 L  3 1 )

_ _ _ _  ~ 5 7 3 31 ~4~~_3 ~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~L_ ~~~~~ 
2

0.1 21 40 73 0.3 1 l~ 3 0.1 6~ 20 ! 26 0.3 4, h o  1 2
_ _ _ _ _  I 1 1 0 .1 1 ? ~~~ .3 , -

19 0 500 550 57 57 1 300 926 0~ 0 275~ 1285 O~ 0~ 01 304
— —

I —

_______ 
0 0 4 3/ 1 1 4~ 23 01 Oj 3 18 0: & 0’ 16

_______ - 2 0 800 1300 130 l4O! 14gL 20O0 2i0~~ 22O 1i720~ 28O0 ~~~ 160j iooll~~ o
2 2~ 5~ 9 0 .03 0 .04j  0. 08 0.10 1

_ _ _ _ _  
9 10 16 ~ ~~~~~~~~~~~~ 35 l 3~ - 

17~ - 
4U~ 65 

- 
11~ 12 l8~ 27
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x 30 40 50 x 60 7Of 100 x 70 90~ 120 x 50 601 80
x 8 11 1’ x 15, 21: 28 x 18 26 34 x 12~ 17 1 23
x 80 90 110 x 140~ 1801 200 x 170 210 23 0 x 120 14)) 160
x 1 2 2 x 2 31 3 x , 3 4 1 4 x 2 2 3

______ 
x 4 5 7 x 8’ 1O~~ 12 x ~~~~ 1JY 12 15 x 7 8 10
0.7 0.9 1.0 1.2 1.1 1 .1 1.3’ 1.5 0.7 1.21 1.4 1.6 0.7 1.u 1.2 1.4

x 0 0 .02 0.05 x ~ . OO2 t  0 . 03  0.06 x 0. 03 , O .06~ 0. 08 x 0 .02  0 .04  0.06

) .00 4 0.01 0.0 1 x 0 . 04 1 0 . 0 4 1 0 .05 x 0 .02 0 .03~ 0 . 0 3

0.3 0.4 0.5 0.5 0 .7 1 0.7~ 0. 8 0.9 0.4 0.51 0.61 0.7 0.3 0 . 3 , ‘ 1 . 4 :  0 . 5
x 0 0.11 3 .3 1 x 01 0 .3 5~ 0.55 x 0 .20  0 .40’  0 . 6 1 ,  x 0 . 04  ‘ .12 (1.23
0.1 (1.2 0 . 2  11 .2  0 .2

1 
0 . 2 )  0 . 2  0 . 3  0 . 2 1  0 . 2  0 . 3 ’  1 . 1  0 . 2  ( 1 . 2 1  0 . 2 -  0 3

— —  1 — - - - - p- - - - ~ — -~~ - -~~~ -- - - - - - - - - - 5  -
~~~~~

- - *

110 120 1401 loO 140 160 191) 2 2 0  150 170 :  190 22 0 110 120 1 3 1  1 5 i

_______ 
2 100 4500 8800 6600 3300 720p~ 49oo~ 0 3 0  600-  2700 45 0) 770 ‘~ 2000 34u ’ 0” )

~ 0

- 

- ‘ 

0.06 0 . lO~ 0 .17 0 .3! 0.11 u . 17  0. (~ L l . S ’ I  0 .2 9 1  0. 42 0 . 67  l .2 2 ~ 0.08 ‘ 1 . 13 0.23- 0.47
0 .2  0.3 0 .5

1 
1.0 0.2 (3.3 0.o l~~’ 0 .5~ 0 . 7 1  1.4 2.8 )•7 , 1.0~ 1. 8 3.8

11 17 28~~~~~ iO~ 1 1 2  I~ 35 1- - I 29~ 48 A l 5 7 
- 

12 19
0 (3 7~ 2Y 01 1) 9 30 1) 0 4 16

__ — —~~~~~~~~
_
~~~~~—~~~

_ _
~~~ - 4 - -_ - _ _ , - _ , - - ~~~~-

_
2/of 280 40: o’ ‘ 8i.i i t O ,  110 , 110 20 30 4 1 )  4o

4 1) a) 6 0- 74 110 1_O l I 1 ’ )  4(3 10O~ ilO j 110’ 120 80 SI )  8(1 ‘1 0

‘ I  I 4~ 7 0 2~ ,‘ O f 

~I 9 15 0 2 5~ $

______ —i - —.~- t 4

4uo 0411 0 640( 6400 700 1500~ 1500~ 1500 -

4:0 
2 0  3600 5200 

: 

1600~ 32:1 48:0 x 12 01 )  2100 ) H ’ - -  

-

~~~~~~~~

L - -- ---
~

---
~~ 

- 
:~~~~~~~

-- T -~~~ i-~ —~~~4 
—- - -- - 

- 5 -
~~~~~~~~~~ --

~ ~~
-- - --- -

~~~
-— 

~~~ —_ -- -



-

~~~~~~~~~~~

-

~~~~~~~~~~~~~~

----—--- _ - - - • -

~~~~

_______ 
ARE~ 5 

_____ ________N E E D S - c u m u l a t i v e  Pres . 1980 2000 2020
P u b l i c l y Supp l ied W a t e r  (mgd) 

- 13 17 23 33 ________

Industr ia l S e l f - S u p p l ied  s t - a r  (mg d) 50 110 210 340 ________

Rura l  Water  Supp ly 
- 

(mgd) 4 5 8 3 
________

I r r iga t ion  W a t e r :  a g r i c u l t u r e  ( 1000 af y)  0 .3 1 2 3
non -agr icultur e (1000 af y)  0.1 2 3 5 

________

Power Plant Cooling : w i t h dr t- -.- - - 1 , r a lin e (cfs) 150 1350 7530 15230
b r a c k i s h  ( c f s )  0 0 55 120
f r e s h  ( c f s )  0 0 0 10

c o n s u m p t i o n , h r ,~c k i s h ( c f s )  0 0 27 57
fresh (cfs) 0 0 0 5 _________

Hydroelectric Power Generation (raw) 28 25 0 0 
________

Navigation: coimiercial (is . torn annuall y) 1 2 3 3
recreationa l boating (ifl1)O boats) 13 16 24 3 1 

________

Water Recreation : visitor d~ vs (r’ . )  x 6 10 14
st r ea n -  c r  r i v e r  (r .’i i e ~~) x 40 50 70
w a t e r  5,101 0cc ( 1000 l er e s )  x 11 16 21
b e a c h c s  (acres) x 150 190 200
pool (ni . s q .  ft.) x 3 3 3
land l a c - i l i t i c s  (1000 a c r e s )  x 4 5 6 

________

Fish & Wildlife : sport fi~ lrin g ’ :an-days (rn .) 1.7 1.8 2 . 1  2 . 5
surface irea , L ake  ( a c r e s )

s t rea rr-  ( i c - r c a )
access , fresh (icres ’l x 0.01 0.04 - 0.07

salt (acres) 
~ 0.10 0.30 0.55

anadromous (acres) 
~ 0.02 0.03 0.03

piers (1000 feet)
h u n t i n g , m a n - d ay s  ( m . )  0 .5  0 .5 0.6 0 .7

access (1000 sq. n i . )  x 0 0 .15 0 .35 
.

4

n a t u r e  s t u dy ,  mar-days (m. ’
~ 0.2 0.2 0 .3 0 .3

a c c e s s( l0 0 0  a c . )  
_______ _______ _______ _____ ________

Water  Qua l i ty  Maint . : n o n - i n d u s t r i a l  (n. PEs)  160 180 2 10 240  -;
ir- ’Jiis~~rjal . PEs )  1000 

- 
2000 4000 7700 

________

Flood Damage Reduction:
avg . ann . damage , u ps t r eam (r’ . $)  0.15 0.18 0.37 0 .73

m a i n s t r e a m  ( m .  $) 0 .04 0.04 0.09 0. 18
t ida l and h u r r i c a n e  (r : . $) .01 - .02 .04 .07 

________

Drainage Control: crop land (1000 acres) ii i~ 28 45
forest land (1000 acres) 0 0 8 32
wet land (1000 acres ) 

_______ _______ _______ _____ ________

Erosion C o n t r o l :  a g r i c u l t u re  (1000 . , c r l - s )  110 120 130 130
urban (1000 acres) 370 380 40 1) 3 1 1 1
s t r c e m  bank  ( n i l . )  0 1 4 7
coastal s ,oreline (cii. ) 

________ ________ ______ ________

Health : vector  con t ro l and po l lution control x x x x 
________

Visual and Cultural:
landscape maintenanc e , r i n i q a c -  11 ,tural(s q . rn .) 100 500 500 500

uni que n I — , r , - l j f l C  (mi.) 90 411(1 490 490
I i  gh -~u ;i i i i ’  ( sq . m m . )  x 1500 2000 3300
d iversit y (sq . ml.)
o n r i c u l t ur e  (sq . ni

landscape dove l op r : ~- n t  , q u a l i t y  ( s q .  m l . )
d i v~ r s i t — . ( sq . c i i . )
m Itr e • ari ,’ n i t i e S ( i - i . )

(sit . • )  
_________________________ ______ ________
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STATE TOTAL
DEVICES - in c r l - : ’ t - n t a l

Purpos es 1980 2000 2020
I. Resource Management

A .  W a t e r
Storacr- F o c i  lit lea

reservoirs , upstrearr ( 1 0 0 ) ’  a f )  VC ,Rec * 52 91 89
mainstream (1000 at) WQ* 13 33 63 

______

Withdrawa l Facilities
intakes & pump ing , fresh (ni~ d) PS ,lnd ,Pow ,Irrig 290 520 710

b r a c k i s h  (n -nd )  m d  32 42 55
w e l l s  (rog d) * 38 52 44 

______

Conveyance Facilities
interhasin diversions , into (mgd)

out of (me d) 
_________________ ______ ______ ______ ______

Q u a l i t y  Cont ro l  F a c i l i t i e s
chemical/biological

potable water treat. p lants (mgd) PS 11 17 33
was te  t r e a t m e n t  p l a n t s

secondary  (857~) (is. PEs removed)  WQ 18400 0 0
secondary (907~) (is. PEs removed) WQ 0 36000 66500
advanced (95%) (m. PEs removed) WQ 0 2000 3700 

______

Desalting Facilities 
___________________ _______ _______ _______ _______

B.  Wa te r /Land
Ups t ream Flood P l a i n  M g m t . ( l 0 0 0  a c r e s )  FDR , VC , Rec 11 151 82 ______

Local Flood P r o t e c t i o n
ocean (projects)
river (projects) FuR 3.3 5.2 6.5
f lood cont ro l  c h a n n e l s  ( m i l e s )  

_______________ _____ _____ _____ _____

Watershed Mana8ement (1000 acres) F1)R,V(’ ,1)rn , Rec  850 1560 153~
) 

______

C.  Land
Con t ro l s

fee simp le purchase (huy ing)(sq .mi .) VC ,R1-c , i -W 6940 5 ’O ) 4 ’ * l )

fee simp le purchase ( b u y i n g )  ( m i . )  VC , Rec , FW 450 0
purchase lease (sq .mi.)
easements (sq.mi.) VC ,kc- - F W  1100 110’) 1 1 ( 1 1 )
deed r e s t r i c t i o n s  ( s q .n i .)
tax incentive subsid y (sq .ini.) VC , I-5~’ 700 4311 3 1 )1)

zoning (sq .in i . ) VO , lW 19(11) 450 11 ) 1)

z o n i n g  ( c i . )
-zoning and/or tax Inc . suhs. (sq .nri.) \‘C ,lO%’ ,Rec 2800 24u 230(1
zon ing  a n d / o r  t ax  inc . s ub s .  (m l . )  

________________ -
V.  O t h e r s

U~~ Lream Flood i~~~~s~~~~~~~~~~~~~o (JS~flQ~~j LUi ~ 27 ______ ______ _____

* From t I e  s u p p ly  mode l  fo r  the t o l l o w i n g  p u r p ’ s e s :  PS ,  m d , R i i r , I r r i c ,  Pow .
-
~ Flood c o n t r o l s t ’r a c e  not  i n c l t i c b d .

• 30 

- _~~~~~~ _• • _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



AREA 1 ~~~~ 2 AR EA 3 AREA 4

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

28 19 0 0 16 0 4 17 0 5 4 0

_______ 
13 33 63

20 40 70 ~1~
( 200 281) 30 50 7n 5~ 

90

17 17 26 2 3 1 6 15 6 3 7 3

1 3 6 1 2 4 2 5 8 2 2~ 3

3900 0 0 6300 0 0 2500 0 0 3000 0 0
O 8000 15100 0 13600 26500 0 4200 7100 0 520() 8700

______ 
0 400 800 0 800 1500 0 200 400 0 300 500

______ 
1 1 0 1 0 0 6 30 8 1 9~~ 2

1.0 0 2.0 1.0 0 4.0 0 0.5 0

______ 
40 0 30 20 0 160 130 260 260 120 260 210

4800 0 0 1250 0 0 300 300 300

500 500 500 500 5(10 500 I

1200 0 0

x x x 600 600 600 800 800 800 1200 - 800

_____ 
8 0 16 8 0 38 

______ ______ ______ ______ 
0
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AREA 5
DEVICES - i nc rementa l

Purposes 1980 2000 2020

I. Resource Management
A. W ate r

Storage F a c il i t i e s  ~
reservoi rs , u p s t r e a m  (1000 af) Rec ,VC* 5 10 51

mainstream (1000 af) WQ* 
______ ______ ______ _______

Withdrawa l F a c i l i t i e s
intakes & pumping , f r e sh  (mg d) PS , Ind ,Pow , Irr ig 60 100 120

brackish (mg d) m d  19 35 37
wells  (m g d) * 4 4 6 

_______

Conveyance F a c i l i t i e s
in te rbas in  d ivers ions , into (mg d?

out of (mg d) 
________________ ______ ______ ______ _______

Qual i ty  Contro l F a c i l i t i e s
chemica l /b io  log ical

potable  water  t r e a t,  p lants  (mg d) PS 4 3 6
waste treatment p lants

secondary (857.) (m .  PEs removed) WQ 1900 0 0
secondary (907.) (is. PEs removed) WQ 0 3800 7200
advanced (957.) (m. PEs removed) WQ 0 200 400 

_______

Desal t ing Facilities 
_________________ ______ ______ ______ _______

B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) FDR ,VC ,Rec 1 104 62 

______

Local Flood Protection
ocean (projects)
river (projects) FOR 1 .3 2.7 0.5
flood contro l channels (miles) 

_________________ ______ ______ ______ _______

Watershed Management (1000 acres) FDR ,VC ,Drn ,Rec 340 680 680 
_______

Land
Contro is

fee simp le purchase (buying)(sq .mi.) VC ,Rec ,FvJ 500 200 100

fee simp le purchase (buying) (mi.) VC ,Rec ,FW 400 0 0
purchase lease (sq .mi.)
easements (sq.mi.) VC ,Rec ,FW
deed restrictions (sq .mi.)
tax incentive subsid y (sq .mi.) VC ,FW 700 450 300
zoning (sq .mi.) TC ,FW 700 450 300
zoning (riii.)

zoning and/or tax inc . subs.(sq .mi.) /C ,FW ,Rec
zoning and/or tax inc . subs. (mi.) 

_______________

V. Others
Upstream Flood Control Storage (1000 af) FOR 11 27 4 

_______

* From the supp ly model for the following purposes: PS, m d , Rur , Irr ig, Pow.
I Flood control storage not included.
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AREA 6 AREA AREA AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
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800 0 0
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FIRST COSTS - incremental ~~ 410 TO TAl .
($ m i l l i o n  1970) 1980 2000 2020

Water Development Cos t s :
storage , upstream 5.1 7.7 5. 3

mains t ream 6.8 9 .5  16 .1
wells 20 29 25
desa l t ing  

______ ______ ______ ___________

Water Wi thdrawa l and Conveyance C o s t s :
i n t e r - b a s i n  t r a n s f e r s
publ ic  wa te r  supp ly 13 19 33
i ndus t r i a l  s e l f- s u pp l ied  w a t e r  1.7 2 . 9  4 .0
rura l water  supp ly x
i r r i ga t ion , a g r i c u l t u r e  7 .8  11.3 12.6

non-agriculture 
- ______________ ______ 4 S ______ ___________

Power Plant  Cooling Wate r 
—______________ 0 25 200 

___________

Hydroelectric Power Generation 0 x 
_____ __________

Waviga t ion : coninercial  65 152 44
recreationa l boating 4.2 5.1 ~.u ___________

Water  Rec rea t ion  
- _______________ 218 69 ~~j_ ___________

Fish and Wildlife: fishing 3.1 3.6 4.4
hunting x x x
nature stud y 

________________ 
x x x 

___________

Wate r  Q u a l i t y  N a i n t . :  was t e  t c e a t n c - n t , s e c o n d a r y  ~00 960 1730
advanced  0 I 410 

- 700
o t h e r  ~ _j_~_0 a 

____________

Flood  Damage Reduction: upstrea m 2.3 3.3 4 . 0
m a i ns t r~-ar

Drainage Control  
— 

1.1 2.7 . 0 
__________

Erosion Con t ro l  15 
- 

19 16 
___________

e a t  x x ii 
_ _ _ _ _ _ _ _

Visua l and C u l t u r a l 114 47 40 
__________

Su~~ a tion  of A v a i l a b l e  Oct  j a r , t e d  Cos ts  120 (3 l~ 0() 3 (00 )

* From the supp l y mo del  and  i n c l u d e s  ONR c o s t s .

~ Combined sewer overflows contro l and acid m m ,  dra l n ,, - - control.
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ARE-\ 1 AR E A 2 ARE A 3 1001 4
1980 2000 1 2020  1980 2000 2020  19o0 2Cc- C 2020 ~~~ G 2000 2020

3.1 2.3 0 0 1.2 0 0.4 1.4 0 0.4 0.3 0
6.8 9.5 16.1

9 10 14 1 1 1 4 8 3 2 4 1

1. 4 6 2 2 4 3 6 10 2 2 2
0.1 0 .2  0 .4  0.6 1.1 1.5 0.2 0 .2  0 .3  0 .3  0 .4  0 .5

x x x x x x x x x x x x
5.8 6.5 9 .7  0 0 .2  0 .7  1.1 2 . 9  1.4 0 .7  l .3  0.6
0.4 0.4 0.4 0.4 0.5 0.4 1.0 0.6 0.6 0.8 0.7 0.8

0 2 16 0 01 25 0 0 22 0 12
U x x 0 0 x x x 0 x

—

I 

0 .3  1 36
0.1 0 .2  0 .2  0 .5  0 .6  0.8 0 .2  0.6 1.1 0.1 0 .3  0.6

28 8 19 62 18 14 74 20 15 48 13 9
0.1 0.3 0.3 0.5 0.5 0.5 0.4 0.4 0.4 0.5 0.3 0.5
x x x J  x x x x X X x x x
x x x~~ x x x x x x x x x

— 
80 170 310 100 230 ~~~ 60 100 170 50 90 150

O 90 170 0 150 300 0 50 80 0 60 100
10 0 0 30 0 0~ 40 0 0 24 0 0

0 .7  0 1.4 1.11 0 3 . 3 -  0 l . 6~ 0 —

0 .2  0 .5  1.0 0.1 0.4~ 0.9 0 . 3 -  0 .6  1.1 0.1 O . 2~ 0 . 4
4 3 2 2 l 1 3 2 1 1 lj  1

— 
x x x x 1 x~~ x x x X X X I  X

22 01 0 13~ 7 14 I  14 14 
______

170 310J 57O~ 210 1 4l0~ 850 200 210 320 130 180 280

4 1
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FIRST COSTS - incremental AREA 5
($  m i l l i o n  1970) 1980 2000 2020 

—

Wate r  Development  C o s t s :
s torage , ups t r eam 0 .2  0 .4  2 . 1

mainstream
w e l l s  2 2 3
desalting 

______ ______ ______ __________

Water  W i t h d r a w a l  and Conveyance C o s t s :
i n t e r - b a s i n  t r a n s f e r s
public water supp ly 3 4 6
i n d u s t r i a l  s e l f - s u p p l i ed  w a t e r  0 .4  0 .7  0 .9
rura l wa te r  supp l y x x x
i r r i g a t i o n , a g r i c u l t u r e  0.1 0 .3  0 .2

n o n - a g r i c u l t u r e  1.2 0 .9  1.4 
___________

Power P l an t  Cool ing Wate r  
— _____________ 

0 19 78 
___________ 

-

Hy d r o e l e c t r i c  Power Gene ra t ion
N a v i g a t i o n : c ommercia l  0 6 8

recreationa l boating 0.2 0.6 0.7 
___________

Water  R e c r e a t i o n  0.4  0 . 2  0 . 3  
__________

Fish and Wildlife : fishing 0 .5  0 .6  0 . 7
hun t ing x x x
n a t u r e  s t u dy  x x x

Water Quality Maint.: waste treatment , secondary 100 200 380
advanced  0 40 80

o t h e r  ~ 20 0 0 
____________

Flood Damage R e d u c t i o n :  u p s t r e a m  0 . 5  0.9 0 . 2
m a i n s t r e a m

Drainage  Con t ro l  0 .2  0 .5  1.0 
__________

Erosion Con t ro l  i 1 1 ___________

Hea l th  x x x ___________

Visua l and C u l t u r a l 38 13 7 
___________

Summation of A v a i l a b l e  E s t i m a t e d  Costs  170 79Q 570

* From the supp ly model and i n c l u d e s  OMR c o s t s .
~ Combined sewer  o v e r f l o w ’ c o n t r o l and ac id  mine  d r a i n a g e  con t ro l .

~~~~~~~~~~~~~ 
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AREA 6 AREA AREA AREA

1980 2000 2020 1980 2000 2020  1980 2000 2020  1980 2000 2020

1.0 2.1 3.2

3 4 3

1 2 6
0 . 2  0 . 3  0 .5

X x X

0.1 0 .02  0
1.7 1.5 2.0

_____ 
0 4 47 

______ ______ _____ _____ ______

65 145 0
_____ 

3.1 2 . 8  4 . 6  
______ ______ ______

_____ 
6 10 25 — ______ ______

1.0 1.6 2 .0
x x x
x x

II))) 170 260
0 20 20

60 0 ( I
0 0 .9

0. 2 0 .4  0. 2 - _____

4 i i )  
- 12 -- ___________

_ _  
28 I I  13 

_ _  _ _  _ _  _ _ _

270 I ’ l l )  -400 
I _____________________________________________

_____________________________  
-~~-



— - -—------------ - _ --- - —~~------~~~ ----- ,-Ij~~~~ _ --——-— --- ~~~~~~ 

-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NEW HAMPSHIRE

c - I
c

- CONCO~~D

MAWCHE STER

~~~~~~~~~~~~~~~~~ 

‘

1

O tO 20 30
__L__ _ ~-A- -_~~~j

Scale --Miles

‘I

-~~~~~~~~~~~~~ -— -~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~



- 1

NEW HAMPSHIRE

The State of New Hampshire contains 9 ,303 square miles including por—
tions of Areas 4, 6, 7 and 8. The State ’s major drainages are the north-
eastern drainage of the Connecticut River and most of the Merrimack River
drainage , while Lake Winnes quam has the State ’s largest water surface area.
The topography is comprised of roll ing h ills , steep hills and mountains , and
the overall visual quality is high , with only small portions being of medial
quality. Wa ter is plentiful throughout the State, but it is uniformly poor
in quality with many areas of extreme pollution. The only supplies of good
water are located in the extreme northern portions of the State and many
of the popula tion cen ters have suppl ies th at are so degraded as to precl ude
the use of the water for many purposes.

The 1970 popula t ion of the State totalled 680 ,000 and is projected to
increase to 12.5 million by 2020. The only significant concentrations are
around ~ianchester and Concord. Per cap ita income was 3 percent below the
national average in 1970 but it should be at that average by 2020. Em-
ploymen t was h ighest for services and is projected to more than double by
2020 , and manufacturing should increase by 40 percent. Decreases are an-
ticipated in tex t ile mi ll produc ts , agriculture and forestry and fisheries .

The State of New Hampshire comprises portions of Areas 4, 6, 7 an d 8.
Areas 4 and 6 occupy the northeastern , southeastern and coastal , parts of
the State , respectively , and Area 8 the southwestern and northwestern por-
tion. Area 7, in central and south—central New Hampshire , includes the
State ’s major urban and industrial concentrations .

Needs to be Satisfied. The most significant key and important need
is for Water Quality Maintenance , particularly in the Merrimack , Connecticut
and upper Androscoggin Basins. Visual and Cultural landscape maintenance is
key and important in Area 4, and important in Areas 7 and 8 as well . Other
important needs include Water Recreation and Fish and Wildlife in Areas 4, 7,
and 8; Publicly Supplied Water , Ind ustrial Self—Supplied Water , and Power
Plan t Cooling Water in Areas 4 and 6; Flood Damage Reduction in Area 7 and
Rural Water Supply in Area 6. The needs are largest in Area 6 for saline
and brackish withdrawal and consumption for Power Plant Coolinc’, for Water
Recreation (water surface excluded) , sport fishinc’ and hunting man—days
and salt access for Fish and Wildlife , tidal and hurricane Flood Dar~a~ e Re-
duction , coas tal shorel ine Ero sion Cont rol , and unique natural and unique
shoreline landscape maintenance for Visual and Cultural. The needs that
are larges t in Area 7 are for Publi c Supplied Water , Industrial Self—
supplied Wa ter , Irrigation Water and recreational boating. They are also
largest in this Area f or fresh w ithdrawal and cons ump tion for  Power Plan t
Cooling, strea m su r f a ce area , fresh access and nature study man—days and
atcess for Fish and Wildlife , non—industrial Water Quality ‘-laintenance ,
Flood Damage Reduction (tidal and hurricane excepted) , urban and stream
bank Erosion Control, and quality and metropolitan amenities landscape
development for Visual and Cultural. The remalnincr needs are largest in
Area 8 except for industrial Water Quality Maintenance which is larc’est in
Area 4.

I- 
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Devices. Key devices are limited to the Androscoggin River Basin and
include potable water and waste treatment plants for Water Quality Mainten-
ance , and land controls for the Visual and Cultural need. Treatment plants
are also an important device in Areas 4, 7 and 8. Other important devices
include withdrawal facilities in. the Merrimack Basin, and Power Plant Cooling
tower and storage facilities in the Connecticut Basin. Most of the device
levels are highest in Area 7. Excep tions to this are secondary (85%) and
advanced waste treatment plants in Area 4, watershed management in Area 6,
fee simple purchase (mi,) in Area 6 and mainstream flood control storage
in Area 4.

Costs. By far the greatest cost in New Hampshire will be incurred in
Water Quality Maintenance, specifically secondary waste treatment and corn—
bined sewers overflow control, particularly in Area 7. Other costs of large
magnitude include upstream and mainstream storage, again chiefly in Area 7;
Water Recreation, principally in Area 8; and Visual and Cultural in Areas 7
and 8. Hydroelectric Power Generation costs, initially small, will be signi-
ficant by the 2020 time frame.

46
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____________ 
STA l 1- TO TAL 

_____________NE E D S - c u m u l a t i v e  P r e s .  1980 20 0C 2020
f’ublic l y Supplied Water (irgd) 72 92 133 19! 

________

I n d u s t r i a l  S e l f - S u p p l i ed  W a t e r  (rngd)  38 65 118 197 
________

R u r a l  W a t e r  Supp ly (irgd) 7 . 8  9 .~ 12.2  10.6 
_______

Irrigation Water: agricultur e (1000 afy) 1.4 2.6 3.3 3.2
n o n - a g r i c u l t u r e  (1000 af y) 6 . 4  14.5 2 2 . 7  33.2 

_______

Power P l a n t  Cool ing : w i t h d r a w a l , s a l i n e  ( c f s )  190 1410 4 2 7 0  6960
brackish tcfs) 0 0 26 46
fr~ sh ( c f s )  610 590 690 990

co n s u m p t i o n , h r a c k i s h ( c f s )  0 0 14 22
f re s h  ( c f s )  6 24 25 51 

________

Hy d r o ele c t r i c  Power G e ner a t i o n  
- 

( trw ) 410 380 1490 3840 
_______

Navigation: coontercial ( ir: . tons annu al l~~
recreationa l boating t~10°0 ho~~t s)  68 90 130 235 

________

Water Recreation: visitor days ~‘r r . )  x 24 39 58
st r€-a rr or  r i v e r  (m i l e s )  x 150 200 280
w a t e r  s u r t  ace  (1000 a c r e s )  x 37 56 77
b e a c h  ( a c r e s )  x 430 580 690
poo l (rr . s q .  f t . )  x 7.5 9.9 11.8
land f a c i l i t i e s  (1000 a c r e s )  x 24 32 41 

________

Fish & W i l d l i f e : spor t  f i s h i n g  ran-days (m.) 2 . 9  3.6 4 . 5  5 .5
su r f a c e  area , l a k e  ( a c r e s )  x 0 . 2 9  1.18 2.1 -4

s t r e a m  ( a c r e s )  x 1.4 3 .3  5.6
access , fresh (acres) x 0.11 0.27 0.4o

s a l t  ( a c r e s )  x 0 .029 0.085 0. 157
anadromous  ( a c r e s )  x 0.18 0 .25  0.31

piers (1000 feet)
hunting , man-days (rn.) 0.92 1.02 1.26 1.36

ac (ess (1000 sq. m i . )  x 0.51 1.27 1 .77
n a t u r e  s tud y ,  m a n - d a y s  ( r . )  0.85 1.03 1.28 1.59

access(l000 ac.) 
______ 

2.0 4.8 8.6 
________

Wate r Q u a l i ty  Maint.: n o n - i n d u s t r i a l  ( m .  PEs)  730 870 1100 1350
industrial ( 111 . PEs)  111)0 1900 ~200 5400 

________

Flood Damage Reduc t i on :
avg . ann . damage , ups t r eam (m.  $) 3 .2  5.0 0.4 19.1

m a i n s t r e a r r  (m .  $) 2 . 6  4 . 0  7 . 7  15.7
tidal and hurricane (in . $) 0.01 (3 .01 0.02 0.03 

________

Drainage C o n t r o l :  crop land  (1000 a c r e s )  26 34 54 65
f o r e s t  land (1000 a c re s )  0 0 2 . 8  11.2
wet land (1000 a c r e s )  

_______ _______ _______ _____ ________

Erosion Control: agriculture (1000 acres) 160 210 240 250
urban (1000 acres) 440 640 850 1160
stream bank ( m i . )  0 6.9 21.3 35.8
coastal s h o r e l i n e  ( m m . )  0 0.1 0.3 0.5 

_________
-

Health: vector contro l and pollution control x x x x
Visua l & C u l t u r a l :

landscape maintenance , unique natural(sq . :1.) 1400 1400 1400 1400
unique shoreline (mi.) x 6 6 6
hioh qualit y (sq . mi .) x 1300 2500 3600
div ersity (sq. ri. )
a g r i c t i l t i r ~ (s q .  rn . )

landscape development , qualit y (sq . mi.) x 7 14 21
diversity (sq . in .)
metro . ;iu-c nities (mi.)-- (sq .  m i . )  x 

_______ 
J 3
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A. Water

Storage Facilities
reservoirs , upstr €ar:- (1000 af) Rec ,10 ,VC* 29 111 397

mainstream ( 1000 af) FW ,VG , Rec ,WQ* 29 201 239 
______

Withdrawa l Facilities
intakes & pump ing , fresh (mg d) PS ,Irid ,Pow ,Irr ig 27 57 83

brackish (ni gd) m d  5 6
well s (mg d) * 11.9 11.4 15 .4 

______

Conveyance Facilities
interbasin diversions , into (m ~ d)

out of (nig d) 
_____________________ _______ ________ _______ ________

Quality Control Facilities
chemical/biological

potable water treat , p lan ts (mg d) PS 8.7 17.7 20.7
was te  t r ea tmen t  p lan t s

secondary (857~) (in. PEs removed) WQ,VC 2300 0 0
secondary (907w) (in . PEs removed) WQ, Rec 0 3800 6 1 15 )
advanced (957~) (in. PEs removed) WQ,Rec 0 210 3415 

______

D es a l t i n g  F a c i l i t i e s  
__________________ ______ ______ ______ _______

B. Water /Land
Upstream Flood Plain Mgmt.(l000 acre~) FDR ,VC ,Rec 21 23 21 

______

Local Flood Protection
ocean (projects)
river (projects) FOR 8.0 10.5 0
flood control channels (miles) 

_________________ ______ ______ ______ _______

Watershed Management (1000 acres) FI)R ,VC ,Drn ,Rec 360 650 520 
______

C . Land
Controls

fee  simp le purchase (buying)(sq .mi.) VC ,Rec ,FW 420 220 22 0
fee simp le purchase (buying) (mi.) -‘C ,Rec ,FW 6 0 0
purchase lease (sq.mi.)
easements (sq.mi.) TC ,Rec ,FW 250 2 50 250
deed restrictions (sq.mi.)
tax incentive subsid y (sq.mi.)
zoning (sq .mi.)
zoning (mi.)
zoning and/or tax inc . subs.(sq.r-i.) IC ,FW ,Rec 630 530 48’)
zoning and/or tax inc. subs. (rni.) 

_______________ _____ _____ _____ ______

V. Others
Upstream Flood Control Storage (1000 af) ~DR 97 108 0 

_______

>l;iTnstream Flood Control Storage (1000 af) ~1)R 2.8 58.0 0 
_______

* From the  supp ly model for the following purposes: PS , m d , Rur , Ir r i g ,  Pow .

~ Flood contro l storao~- not included.
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AREA .4 AR EA 6 AR EA 7 AREA 8

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

2 2 0 18 39 60 1 1 337 8 68 0
_____ _______ ______ _______ ______ _______ ______ 

5 175 190 24 26

0.1 0.2 0.3 3 7 10 16 35 51 7 15 21

— 2 1 2 3 5 4
0.4 1.0 0.4 2.4 2.9 1.5 2.1 4.6 4.5 7.0 2.9 0

0 .4  0 .3  ) .7 0 .7 1.8 4 . 4  5 . 4  12.7 10.9 2.2 2 ,9

700 0 0 600 0 0 800 0 0 200 0 0
0 1200 2200 0 900 1400 0 1300 2000 0 .400 600

_____ 
0 70 120 0 50 80 0 70 110 0 20 30

_____ 0.5 0.2 0.5 8 7 .~~~~~ 10 12 10 3 4 3

0.5 0 0 2.5 2.5 0 4.0 7.0 0 1.0 1.0 0

_____ 
30 70 60 130 230 120 90 180 180 110 180 170

60 60 60 160 160 160 200 0 0
6 0 0

60 60 60 80 80 80 110 110 110

320 210 170 160 160 160 80 80 80 90 90 90

_ _  U 58.0 
~~~~~~~~ 2 8 1 5  38 60 15 

_ _  
1 1 0
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FIRST COSTS - i n c r em e n t a l  STATE TOTAL
($  m il lion 1970) 1900 

- 

2000 2020
h ater Developrnt-nt Costs:

s to rage , u p s t r e a m  3.6 13.7 63.0
mainstre am 12 46 46

wells 6.6 6.2 3.7
d e s a l t i n g  

______ ______ ______ _________

Water  Wi thdrawa l and Convey ance  C o s t s :
inter-basin transters
p u b l i c  w a t e r  supp l y 5 9  14 .2 19.9
industrial self-supp lied water 0.16 0.29 0.43
rural water supp ly x x x
irrigation , agriculture 0.14 0.17 0

non-agriculture 6 6  6.3 8.0 __________

Power Plant Cooling Wate r p 15 47 __________

Hydroelectric Power General ion x x

~avigation : comercial
recreationa l boa ting 1.7 1.8 2.7 

_________

Water Recreation 127 70 93 
__________

Fish and Wildlife : fishing 1 .7 1.9 2.3
h u n t  in~ x x x
nature stud y x x

Water Quality Naint. : waste tri-a tr- ent , secondary 220 3T~7 Sin
advanced 0 -3 -3 70

o t h e r  ~ 140 0 0 
__________

Flood Damage Reduction : upstr ear .~ 15 12 0
rna instr t-ar- 0.5 12.5 0 

__________

Drainage Control 0.67 1.82 1.07 
__________

Erosion Contro l 3~ 33~ 50 
__________

Health N N X 
__________

Visua l and C u l t u r a l 
______ 

82 82 
__________

SuTisitation of Available Estimated Costs 660 730 1 1515)

* From the supp l y model  and i n c l u de s  OMR costs.

~ Comb ined sewer overflows contro l and acid min e dr - ,ln ,re control.
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AREA 4 AR EA 6 AR EA 7 ~~~~ 8

___ 1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

0.2 0.1 0 1.5 3.3 5.1 0.2 0.5 57.9 1.7 9.8 0
4 42 30 8 5 17

0.2 0.5 0 .2  1.3 1.6 1.1 1.3 2 . 5  2 . 3  3.8 1.6 0.1

0.5 0 .4  0.5 0 .7  1.2 3.4 3.6 11.0 13.3 1.0 1.7 2 . 6
0.03 0.04 0.06 0.09 0.17 0 . 2 4  0.04 0.08 0.13

x x x x x x x x x x x x
0.04 0.01 0 0.06 0.16 0 0 .03 0.001 0

0.2 0 .2  0 .2  1.3 1.1 1.5 2.4 2 .7  3.3 2 . 7  2 . 4  3.0
— ______ ______ ______ ______ 8 47 ______ ______ _____ 0 7 ______

— ____ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

~ 0.01 0.01 1.0 0 .7  0 .8 0.6 0 .6 1.2 0.1 0 .4  Q1L
______ ______ ______ ______ ______ ______ 75 17 7(1 qg 4s ______

0.1 0.1 0.1 0 .6  1.0 1.2 0 .7  0.6 0 .7  0 .3  0 .2  0 .3
x x x x x x x x x x x x
x x x x x x x x x x x x

— 

10 20 40 70 120 180 120 210 320 20 20 30
O 15 24 0 10 15 0 15 23 0 4 6

10 0 0 30 0 0 70 0 0 0 0— 
2 0 0 7 3 0 5 8 0 1  2 0
0 12.5 0 

_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  
0.5 0 0

— 
0.02 0.06 0.12 0.11 0.31 0.11 0.18 0 .53  0.35 0.36 0.92 0 . 4 9
0.3 0 .4  0 .2  2 - 

5 7 20 20 ~~~~ 13 10 14
x x x x x x x x x x x x

______ ______ ______ 11 9 9 28 27 27 46 46 46
24 49 130 170 300 280 360 530 220 160 170
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VI  - 0M0~~T

f i r e  Otate of V er m o n t  covers a t o t a l  of 9 ,608 s q u i r e  mi l e s  i n c l u d i n g
the n o r t h — w e s t  d r a i n a g e  of t i r e  C o n n e c t i c u t  Rive r in Area  8 , the e a st e r n
d r a in a ge  of Lake Champ lain in Are r 11 , and a smal l  lu ’r t i o n  of n o r t h e a s t i -rn
Area 12 . The topograp h y r-in -ges from m o u n t a i n s  and s t e ep  h i l l s  in and n i - o r
t ue (Ire -en Mountains te r o l l i n g  t e r r a i n  and flatlands near Lob e Champ l a i n .
The v i sua l  q u a l i t y  of the  S ta t e  is ex c e p t i o n a l l y good becaus e of t h y  vari et y
of d iverse  landscapes t h r o u g h out  the S t a t e .  t i a t t - r i s ab unda n t , exce p t on
t he C o n n e c t i c u t  Rive r d u r i n g  p e r i o d s  of low f l o w , and po l l u t i o n  is l o c a l i z e d
around industrial and popuba t ion can t e r s .

-: Th e S t a t e ’s 1970 popu la t  ion wa s 409 ,000 , wh i c h  is pro~ ecte -d to reach
651 , 300 b y 2020 , and the  on ly  si g n i f i c a n t c o n c e n t r a t i o n s  ar e  i r o u n d  M o n t —
p o l l e r , in Ar e .~ 11, and b u r l i n g t o n  in Ar t- , 12. ‘er cap ital incer.,e wa s
17 pt- ret -nt h -low t i r e  national a v e r ag e  in 1970 , b u t  It  is e :-:ne t ~-d I rise
to 13 p e r c en t  h~- los- by 2(120. Emp loyment in ~i - r v i  c e - s  and r e b a t e d  i n d u st r i e s
was by f a r  t h e h i g h e s t  in  1970 and is  expce teil a l m o s t  to d o ub l e  by 2( 1 2 ( 1 .
Increases  arc  pro  k - e t c - U  f o r  , - , o :ut  a ctu r i n g ,  while a 50 p e r ce n t  U e c r ~- i ~- e- i s
e x p e c te d  in ag r i c u l t u r e , and in - r i - s t  rv and t i s l i e r i e -s

Us to  h i  it i s )  i e d  l i r e  onl ~ Ri i i  1 is I ‘r Ii r ‘ u i l it  , —

tenance i n  the L,i ~~ , e ct  l e n t  ( aol to a l e ss e r  dog  t e e , t i r e L~U dS , a )  - i s i n  ~c i  I
in the State. i t  i s  essi - I l t  i i i  f o r  the  sati sfnct ion of  tire imp ortant W a t er
R e c r e a t i o n , F i s h ,  and b i 1 d l i f ~- , and V isual and C u l t u r a l  ,ceds . Ilie- im portant
iced-; in Ar -a 11 a r e -  f o r  i’ uhlic]v Su p p l ied b a t e ,  , I n d u s t r i a l  ~-t-l;—; - unip l i eih

w a t e r , and V i s u a l  and C u l t u r a l  ( t h i s  i r l i l l a g e  are-i Coritai t is , am on g  o t h ~~r
features , t i re  Cr , - - ; ;  b , , a - t a i n s  , a t h o n i l F o r e s t ) .  The  i r-;p - rt in t needs in
A rea 8 ar e  b i t e r  R e c r i -a t  ion , F i sh  and b i l d i l t e , C i t - - ,  u a l i t r  M a i n t e  t O l i C e

and V i s u a l  and C u l t u r a l  , i e -e d ~~. H , e  ace -U s  w h i c h  •- i r ~- j -a ’ -~~t a n t  i n  2 r ~- i  12
are Pub l i e  ly S u p ;  I I c - U  Cat t - r , a nd b it r c ua l  it v -1~ I r c-nanc y . l i i , - , u e c -d~ in
V e r m o n t  ir e  l a r ge s t  in A r c - i 11 i N  ep l  f o r  several f ‘ I  art arc -s t in  - r ~- - i
8 , i n c l u d i n g  n o n — a g r i c u l t u r a l  I r r i g a t i o n , f r ~- s i i  u i t h d r ; w i l  -

- l owe r ‘ l e t
C o o l i n g ,  re - n at ional  b a i t i n g .  F i s h , . r i i d  b i ] d l i f ~- (sport fishing, h u n t i n g
and n a t u r e  s t ud ’.- m i ; ; — d  vs - x e  l i d ~-~h i I p s t r i - - i ~ F l e d D i n  i~ - e -  1-le-d u ti e , and
ur b an  E r o s i o n  C o n t r o l .

- - D e v ic , -,s . i h a h i t i t  ;-; i u - i , - n i - n t  in A n t - a 11 is I ) ,  o n l y  k , - ;  d, - v j ~ - i- in
V e r m o n t :  i t  is an essent  ia l  -~~ 1 i n l e t  t land c e n t  ro. l s i c r  p r e s e r v i n g  and d~- —
ve l o p i n g  t i re  n a t u r a l  q i t i l i t i c s  of t b -  Ar t - i f o r  V i o t i j i  and f l , , l t , i r i l  , ~~l S h I

and W i l d l i f e , and V i t & - r  R e c r a  l i o n  n eeds .  l i e  it- ;’ it m t Ut -v i i N  i n  t h i s
S ta t e -  ar e- s to ra ge - f a c i l i t i e s  in -\ r - ; is  0 r ; l  12 , w i t l e i r i s r I  t a d  l i t  I c  - in A t - i
12 , t em p e r a t u r e  contro l in A r e - i 8 , and v i l e r  ~u i 1  it \ t o u t  ic- I 5 i i  I t h t  to

• A r e a s .  Ot her  i m p o r t a n t  U t - v i c e s  i n  •-\ r i - i  11 ire wat ersh ed -a a i ,i it , 1 - m d
fa c i l i t  ies , and h a b i t a t  m ; i i i i ce - ;- s - , t . The use of dcvi es w i l l  i l s o  - .

in Ar e a  11 exee - p t  f o r  s t o r age - f a c i l i t i e s , adv i t t  ed w i s t  t r - - i t r - ~ , .t • 
- - t r—

shed management , z o n i n g  and/or t ax  i n -  i - n t  i v -  s u b s i d i e s , and f l - - i  ~t r i
s to rage  in Area 8, and w e l l s  in  - \r ea 1 2 .

(V n - ;L s .  T I -  costs s i l l  I t  d i s t  r i b u t e d  f a i r l y  e q i i l l v  3 - te~ -i tt A re- is s
and I i . I n  t h u  i n i t i a l  p - r i - i  large costs w i l l  be i n c u r r e d  i n  - s-i-i inn the

4
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Visual and Cultural needs and in p r o v i d i n g  combined sewer o v e r f l o w  c on t r o l s .
- Power Plan t Cooling ~att- r costs s-ill be large in the lat e r periods and
- 

secondary treatment costs tor Water Oualitv Maintenance will be large
in all time periods. ~I i e  costs required to m eet  tire other needs in Areas 8
and 11 and to meet the needs of area 12 will be relativel y small.
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_______ 
STATE TOTAL 

______ _________NEEDS-cumulative 
Pres. 1980 2000 2 02 0

Publicl y Supp l ied Wate r ( mgd) 39 52 74 1 10 
________

Industrial ~elf-Supp 1ied Water (mg d) 11 16 28 ______ _________

Rural Water Supp ly (mgd) 12 15 18 17 ________

Irrigation Water: agriculture (1000 afy) 0.6 8.4 2 5 . 6  2 3 .6
non-agriculture (1000 afy) 2.4 9.4 15.9 24.2 ________

Power Plant Cooling : withdrawa l , saline (cfs)
brackish (cfs)
fresh (cfs) 40 149 386 681

consumption , brackish(cfs)
fresh (cfs) 1 16 42 69 

_________

~y4roelectric Power Generation (niw) 180 210 3100 8450 
_________

Navi gation: commercial (m. tons annually) 0.60 0.70 1.00 1.50
recreationa l boating (1000 boats ) 18 23 40 65 

________

Water Recreation : visitor days (m.) x 11 18 29
stream or river (miles) x 41 58 80
water surface (1000 acres) x 12 18 25
beach (acres) 130 180 230
poo l (m. sq. ft.) x 2.3 3.2 4,j
land facili ties (1000 acres) 

_______ 4.7 6.5 8.5 ________

Fish & Wildlife : sport fishing man-days (rn.) 2.1 2.4 2.8 3.3
surface area , lake (acres) x 0.18 0.74 1.34

stream (acres) 
~ 0.39 0.83 1.47

access , fresh (acres) x 0.057 0.126 0.216
salt (acres)
anadromous (acres) 

~ 0.060 0.090 0.110
piers (1000 feet)
hunting , man-days (m.) 1.2 1.2 1.4 1.7

access (1000 sq. ml.) x 0.39 1.04 1.70
nature study ,  man-days (m.) 0.51 0.61 0.72 0.87

access(1000 ac.) x 0.32 0.83 1.45 ________

Water Quality Maint.: non-industrial (m. PEE) 400 460 540 660
industrial (m. PEs) 190 340 610 1110 ________

Flood Damage Reduction :
avg ann . damage , upstream (m. $) 1.6 2.3 4.1 7.9

mainstream (m. $) 5.8 8.9 16.5 33.5
tidal and hurricane (m, $) 

_______ _______ _______ ______ ________

Dra inag e Con tro l :  crop land (1000 acres) 79 116 191 227
forest land (1000 acres) o 0 8.7 34.9
wet land (1000 acres) 

_______ ______ ______ _____ ________

Erosion Control: agriculture (1000 acres) 420 550 040 (mU
urban (1000 acres) 290 400 500 ohi)
stream bank (ml.) 0 18 54 89
coastal shoreline (~-i . ) 

______ ______

Health: vector contro l and pollution contro l x x X X

Visua l & Cultural:
landscape maintenance , unique na tural(sq . ni .) i-iD 3580 3580 3580

tni -~ 
- t i -  shore Ii t i e  (m u . )

high qualit y (sq . liii.) x 460 920 1380
diversit \ (sq . mu.) x 15 50 75
a g r i  c u l t u r e -  (sq . ‘iii.) x 100 ) l o U D  1600

landscape development , quality (sq . mi.)
diversity (sq . ni. )
metro . ame niti c- s (mi.)

( sq . t i . )
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AREA 8 AREA 11 AREA 12 A RE A

_

~~~~~~~~~~

4O 00 2O Pres O 2 O ~~ r s ~~~~~~~~~~~~~0~~ 

~~~~~

l
98O’20lJff

0.3  1.0 1.0 1.1 0 .3  7 . 4  24 .6  2 4 . 6  u

J

~

J ~~~ _ 9J J~~~j  fl~~4 3~~ ~~~~ J J  - Q~ ’ J~~ j~~~~ _j~~~ _ _ _

0 109 336 59. 40 40 50 90

0 1 5  19 2( 1 1 23 49

~~~~~~~~~~~~

000 I ~~~~~~~~~~~~~~~0 _6450
0.60 0.70 1.00 1.50

11 15 26 4 1 6 1 12 17 1 1 2 1
-

~~~~ ~~1 ~~~~~~~~~ 
— -

~~~~~ 

-

~~~~~ 1 2 
-- -

~~~~~~~~~

x 10 13 11 x 29 42 51 x 2 3 /

x : 5 - 1 12 18 x 1 1
x 3( 41 41 x 90 130 171 x 10 10 2 1
x 0 .5  0.7 0.1 x 1.6 2.3 3.( x 0.2 0.2 0. 1

______ ~__~~~~ 1.7 2 . ?  2 . 1  x 2 . 7  3.9 5 .1 x 0 .2  0 .3  0.5
0.~ 0. / 0. ’ 0.1 1.8 2 . (  2 . 3  2 . 7  0 .03  0 .03  0 .03  0.0’
x 0.11 0.7’ 1.3’
x 0.39 0.71 1.21 0 ( 0.05 0.2
x ).029 ).05h ).09: x ).021 ).068).12

x ).06( ).09( ).11i

0.: 0.~ 0.1 0. 1.( 1.) 1.2 1,r 0.01 0.01 0.02 0.0:
x 0.3: 0.5~ 0.8 x ( 0.4( 0.71 x 0.02 0.05 0.Ot

0.lr 0.2( 0.21 0.31 0.34 0.31 0.43 0.51 0.02 0.03 0.0: 0.0’
_ -

~~~ 

~~~~ ~~~ J~~L 
x ~~jQ~~~~~~ Q~~~ — — — —

12( 13( 161 221 270 31( 35( 411 2( 20 3( 31
b c  19( 36( 691 90 15( 25( 421

0.1 1.: 2.’ 5. 0.7 1.1 1.5 2. 1.003 ).004 0.01 0.0
0.~ 0. ~ l.( 2. 5.4 8.’ 15.5 31.1

1( 2 31 3 6 9:: 152 18: 2 1 I

2.: 8.~ C ( 6.7 24.1 ( ( 0.’ 1./

12( 15( 161 17’ 25( 35( 41( 421 5( 6( 7( 71
19( 29( 371 501 7( 9( ll( 131 2( 2( 2( 3(

( / 1. 1- C 1: 41 6m ( : :

x x x x x x x x x x x x

24( 1681 1681 168 30( l90( l90( 1901 
—

x 21( 421 63’ x 25( 50( 751
x 2 1 51 7
x 1601 1601 1601

— — — — — —
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A. Water

S t o r a g e -  F a c i l i t i e s
r e s e r v o i r s , u p s t r e a m  (1000 a f )  tec , F\tJ ,VC* 18 133 23

— 
mains t r eam (1000 a f )  W ,Rec ,WQ* 24 26 24

W i t h d r a w a l F a c i l i t i e s
i n t a k e s  & pumping , f r e sh  (mg d) ~S , Ind ,Pow , Ir r i g 8.5 13.5 20 .3  —

b r ack i sh  (tn gd)
w e l l s  (mgd) * 12.6 18.6 8.9

Conveyance Facilities
i n t e r b a s i n  d ivers ions , in to  (mg d)

out of (mg d) 
_________________ ______ ______ ______ _____

Quality Control Facilities
c h e m i c a l / b i o l o g i c a l

potable water treat, p lants (mg d) PS 5.3 11.1 20.6
was te  t r e a t m e n t  p lants

secondary (857~) (m. PEs removed) WQ, VC 660 0 0
secondary (907~) (m . PE s removed) 4Q, VC 21 1074 1596
advanced (957~) (m. PEs removed) ~JQ 0 26 47 

_____

Desalting Facilities 
__________________ ______ ______ ______ _____

B. WaterfLand

~p~ çream Flood Plain Mgmt.(l000 acres) FDR ,VC 15 23 16
Local Flood Protection

ocean (projects)
river (projects) FDR 3.5 1.0 4.0
flood control channels (miles) F1)R 0.5 1.5 9.0 

_____

Watershed Management (1000 acres) FDR ,VC ,Drn , FW 250 440 460 
—

C. Land
Con trols

fee simp le purchase  ( b u y i n g ) ( s q . m i . )  VC ,FW 3380 140 140
fee simp le purchase (buying) (ml.)
purchase  lease (sq .m i . )
easements (sq . m i . )  VC ,FW 200 200 200
deed restrictions (sq .mi.)
tax incentive subsidy (sq .tni.)
zoning (sq .mi.) VC ,FW 1500 0 0
zoning (ml.)
zoning and/or tax Inc . subs.(sq .mi.) VC ,FW 45 45 45
zoning and/or tax inc . subs. (mi.) 

______________  _____ _____ _____ _____

V. Othe r s
Upst ream Flood Control Storage (1000 af) FDR 24.6 2.3 15.0 

_____

Mainstream Flood Control Storage (1000 af) FDR 24 0 0 
_____

* From t h e  supp ly model  for  the  f o l l o w i n g  p u r p o s e s :  PS , m d , Rur , Ir r i g ,  Pow .
~ Flood contro l storage not included.
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AREA 8 AREA 11 AREA 12 AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

9 79 0 9 53 22 0.1 0.1 1

______ 

24 26 24 
______ ______ ______ ______ ______ ______ ______ _______ _______

2.3 3.7 6.0 6.0 9.2 13.4 0.2 0.6 0.9

7.8 3.3 0 4 . 3  6 .3  1.9 0.5 9 .0  7 .0

1.7 2 .3  3.7 3.2 7 . 7  14.7 0.4 1.1 2 . 2

280 0 0 390 0 0
0 469 815 0 580 750 21 25 31
0 26 45 0 0 2

_____ 

4 6 3 11 17 13 0.1 0.04 0.1 
______ ______ ______

1.5 0.5 1.5 2.0 0.5 2.5

______ ______ 

0.5 1.5 9.0 
______ ______ ______ ______ ______ ______

_____ 

140 230 210 110 200 230 10 10 10

1550 ( ( 1840 140 140

60 6( 60 140 140 140

1500 0 C

45 4~
_ 

41

____ 
17.6 0.~ 6.5 7.0 2.0 8.5 

_____ _____ _____ _____ _____ _____

______ 2’ 1 1 ______ _______ _______ _______ _______ _______ _______ _______ _______
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FIRST COSTS - incrementa l  STATE TOTAL
($ m il l i o n  1970) 1980 2000 2020

Water Development Costs:
storage , upstream 3.6 21.0 3.5

mainstream 8.4 4.6 0
wells 10.4 10.1 1.8
desal ting 

______ ______ ______ ____________

Water Withdrawal and Conveyance Costs:
inter-basin transfers
pub l ic wa ter supp ly 5.2 9.1 15.4
industrial self-supp lied water 0.03 0.05 0.07
rural water supp ly x x x
irr iga tion , agriculture 1.7 3.6 0.002

non-agriculture 6.1 5.0 6.4 
___________

Power Plant Cooling Water 0 20 46 
____________

Hydroelectric Power Generation x x x
Navigation : comnercial

recreationa l boating 0.22 0.70 0.95 
- ___________

Water Recreation 30 29 29 ____________

Fish and Wildlife: fishing 0.67 0.83 1.08
hunting x x x
nature study x x x

Water Qual i ty  Maint . : waste  t rea tment , secondary 55 71 110
advanced o 5.4 10.1

other ,1 63 0 0 
_ _ _ _ _ _ _

Flood Damage Reduction: upstream 6.85 0.95 4.~~5
mains tr eam 10 0 0

Drainage Control 2.6  5.6 3 .4 
___________

Erosion Control 30 24 24 
____________

Heal th x x x 
___________

Visual and Cultura l 299 41 41 
____________

Summation of Available Estimated Costs 530 250 30(1

* From the supp ly model and includes OMR costs .

~ Combined sewer overflows contro l and acid mine drainage control.
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AREA 8 AREA 11 AREA 12 AREA

_____ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

2.0 11.4 0 1.6 9.6 3.4 0 0 0.1
8.4  4 . 6  0
4 . 2  1.8 0.1 2.4 3.4 1.2 3.8 4.9 0.5

0.8  1.3 2.0 4.1 6.9 12.0 0.3 0.9 1.3
0.01 0.02 0.03 0.02 0.03 0.04

x x x x x x x x x
0.1 0.01 0.002 1.5 3.6 0

____ 
3.5 3.2 4.0 2.2 1.6 2.0 0.4 0.3 0.4 

_____ _____ _____

_____ 
0 3 16 0 17 30 

______ ______ ______ ______ ______ ______

— —  
x x X x x

_____ 
0.08 0.26 0.44 0.10 0.36 0.39 0.04 0.08 0.12 

______ ______ ______

_____ 17 8 9 4 17 14 9 4 6 _______ ______- ______

0.22 0.19 0.23 0.44 0.62 0.83 0.01 0.01 0.02
x x x x x x x x x

_ _ _  
x x x x x x x x x

20 27 46 33 43 62 2 2 2 
-

o 5.4 9.2 0 0 0.9

_____ 
14 0 0 47 0 0 2 0 0 

______ ______ ______

6.05 0.05 2.55 0.8 0.9 1.7

_ _  
5 0 0 6 0 0 

_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _

_____ 

0.5 1.2 0 . 7  2 . 0  4 . 3  2 . 6  0.1 0.1 0.1 
______ ______ ______

_____ 
18 13 19 11 10 5 1 1 1 

______ ______ _______

x x x x x x x x x
_____ 

171 24 24 128 16 16 
______ _______ ______ ______ ______ _______

270 100 130 240 130 150 19 13 12 
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The Commonwea l th  - -t F i ss luu ~ et s cove- n tot ii ot 8, 2j l u s q u i re-
mi les  i n c l u d i n g  s m a l l  p o r t  ions c i  Ar e- i~ U , 10 t a t !  12 , art of s o u t h —
central Are— i 8 , t h e  s , u i t I t ~ - r f l  ti p o~~ A re- 7 and m o s t  of A r e - i Ihe -
o n ly  si g n i f i c a n t  d r - r i  fl .ige ii ire t h u u s e  01 t u c  s c - i — c e -nt ral p o r t  ion  c i
t he C o n n e c t i c u t  Rive r and the & - x t  r - :  - sout  I r e - c i t  1e r rj t m i k F i v c - r .  Ih e
topog r ap hy o f th e -  Comm en ce  I t h  v i n es t r a m  c- a s t ~~l p l a i n  t o  r o l l i n g
h i l l s  w i t h  s r - ut- s t e ep  t i l l s  and m u n t i i t t s .  O r e  V i S u . i i  u i a l l t v  i s  m - d i a l .
Water pollution is e x t e n s i v e ; th e- (Totrtt ~ - c t  t e n t  “ i - - e r s u f f e  r -~ n-n p e - r i - ’U s
of low f low , and supp lies must oc - in;s-r ~ d e - i a~~ ? e  mt :.e i r - : ; - - - - l i t . i n
c e n t e r s .

The “me galopolis ” o f  t : r e  1., r t h  A t - m u - a g i - ~~ s~ i r i S  1:1 F~ ss r—
ch use t t s an d p o p u l a t i o t t  c c i  tnt n -i t ions ire - -~ r~ i t t l a r i v  t u e - i -;’; - r i - - a g  t ad
sout h of a lin e - s t r e t c h i n g  I ron S p r i n g , : ~e 1d  to  t e s t o t t .  In 1970 L t le-
popu l a t i on t otalled 5.1 nil lion -~ u - : t h i s  : i g r t r e -  should stt rp irs s P ml l1i ~-n
by 2020. Per cap i t  a i n  - -n.e was ~l p e r c e n t  ab ove  t i r e  :~~r t i u~~l - I  I iVt -  r i c e  i n

19 70 , b u t  is e Xp e - - t e - ) t o  dc-cl jnc t u -  ave r age  b y  2( 120 . imp Io n - i -n was

h i g hest  in s er v i  c- s and ri - 1 i t e d  ir i dus t  r i e s  i n  1970 i t , ~ ~h ii itl d a lm o s t
doub le b y 2020.  ln e r ~~ase-s o r -  u s c  p r o  ~t-Cteei : or u l t e m i c a l s  and ii l i e - ti
p r oduc t s , paper  and a l l i e d  pr t - Ju- ts and p r i  ma rv m e - t a l s .  l~rn p 1c- v ni ~- 1 l t  i S

expec te d to d e c l i n e -  f r  t e x t  l i t  m i l l  p r - - - : - r c t s , i g n i c i u l t  ir e . f r e - - ; t r v  and
f i s h e r i e s , and (cad and k i n d r e d  pn c -u u~ t s  n v  t I l e  i tid of  t b  St u d v pe n d .

i ieeds to be - Satis fied. P u b l i c l y  t i p p  1 i t -d m d  I n d u s t n i l  - ci f-bupp l i - t i
W a t e r  are impor t an t needs in Areas  9 and 10 , wi t i l  Pub i i c l v  Su p p i ied -~~ ing
l a rges t  in Areas 9 and I n d u s t r i a l  S e l i — ~~u p p l i e i d l a r g e - :-l t i n  Ar e -a ~~~. Ir-
r iga tion  needs , b o t h  a g r i c u l t u r a l  m d  n o n — i c r  I - u l t u t r a l  , a r t -  a r e  - i t e s t  in
Are a 9.  Power Plan t C o o l i n g  needs  - ir e  l a r g u - s u  in Areas 8 and 9 and Im -
po r t a n t  in Area 9. Ih y d r o e l e c t r  ic P ower Pe i~~- r at  i on  is y e - n v  l a r g e  in . r c
8. Commercial  l iavi g’. l r i o n  e x i s t s  o n ly  i n  A r t - , 9 ia d k e c r e a t i o n a l  B o a t i n g .
which ex i s t s  t h r o u g hout  the  S L u t e , is h - t h u  v e ry  l a r g e -  and [r p a - r t a n t  in
ti nt t Area .  R ecr c - - t t io n and I - a t e -  r ( ) ua l  i t  v 11.i i n t  e t i a n c e -  are i ma rt ant  in -. r c  ~1S

7 th rough 9 and l a rge - s t  in Are - - i  ‘1 . I n  a d d i t i o n , U-ite t ( ) u a l i t v  W a i n t e n a t i c c -
i s key in Areas 7 , 8 , and 9. F i sh  and  W i l d l i ! e  and [- I r o s ion  C o n t r o l  t ic -e- d s
are  be- v and l a rges t  in A r e a  9 c -b i l e  Fish and W i l d l i f e  is i m p o r t a n t i n  . \r  as
7 and 8. beeds fo r  D r a i n a g e -  Cont  rol art g r e . i t e -s  t in Are- i -~ and Flood
Damage R e d u - t  ion needs are i m p a r t  m i t t  in A r c - i 7 and  I j r~~e - s t  in  A r e - , t  -,

Visua l and C u l t u ra l  b ee-ds , i r e - i m p o r t a n t  i n  . \n e - a 7 and 8 h u t  I i  r t r e - ~- -t  in
Ar e a 9. h e a l t h  is  i m p o r t a n t in A rt -a t (

D e v i c e s .  S to rage f a c i l i t ie s  ar e  important in Ar e a 8 and 10, s-it i 1 r  u~~- 1
f a c il i t  ic - s  in Area 7, convev rim i f a c i l i t i es  in Are -a  8 and ~~, tc - t:lpe -r im tur t - - 

-

c o n t r o l  f a c i l i t i e s  in A r e - i 8 and w a t e r q u i i l  i t  v c e nt  rol dc -vices in  a l l  ,-\r - .is
O t h e r  i m p o r t a n t  d e v i c e s , a l l  in A r e - i , a re w a t e rshed managemen t  , l n ~d
controls , habitat management and w~mt e- r demand and aliocat ion ch m nge- s. All
devices are largest in Area -) e x c e p t  s - t I  er sh ed  manage- nrc -n t , l i  r g c - s  t in A r e -a
8 , anti ou t  of bas in  diversions in Area 7 ( d i v e r t e d  H A re r 9 ) .  The k e y
dev ices  are in -\rea 9 and ire qualit y control and erosion pr -t ectio n .

I t
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Costs. The cos t involved in mee t ing  the needs of the  S ta t e -  are
largest in Area 9. Visual and Cultural and combined sewe r overflow
control costs are very large in tire first time period and advanced waste-
treatment in the second and third time periods . Interbasin transfers ,
Wate r Rec reat ion , secondary waste  t r e a t m e n t  and Eros ion C o n t r o l  COS tS

are large in all time periods.
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ST Ar E  TOTAL 
______ _________N E E D S - e - u t u - u t l a t i v e  1 r e -~ . 1380 2000 202 0

- 

- 

Publicl y Supp lied Water (nT d) 070  ~ 70 1240 1110 ________

I n d u s t r i a l  S e l f - S up p l i e d  ~‘a t e - n ( r i a d )  370 - , I 0  1 1 01 .1 l 7 L ~0 _________

R u r a l  Water Supp l y ( n g d) 17 20 2~ - 20 _________

Ir r i g a t i o n W a t e r :  a g r i c u l t u r e  (1000 af y) 15 41 41 43
n o n - a g r i c u l t u r e  (1000 af y )  11 29 3 8 J  72 ________

Power Plant Cooling : withdrawa l , sal ine (cfs) 4300 11200 2 3900 I 38700
1 - r.~ckish (c(s) 

-

fresh (c(s) 730 570 - +40  1100
c o n s u u r - r p t  i on , brac kish(c fs) -

f r e s h  (ctS) 8 8 25 59
~~ J roe -1ect r i c  E a s e r  C i - n e r a t  ion ( trw ) 200 1800 1880 2960 ________

N av iga t ion :  c a r -m er e  lii i (in . t o  i .s a n n u a l  l f v)  33 33 73 t 124
rec r e-aLi ~ na1 boating (IF flO b o a t s )  170 2 3 0  520 880 _________

Water Recreation: visitor days ( m )  x 1 + 0  22 0 I 320
stream -:- r r i v e r ( t t r j l e s )  750 990 1401)
c . , t e r  s u r f a c e  ( 1000 a c r e s )  x 260 lOu 540
b e a c h  ( a c r e s )  x 2000 2600 3000
pool (m. sq. ft.) x 34 45 54
l and  f a c i l i t i e s  (1000 a c r e s )  x iio 170 220 _______

F i s h  & W i l d l i f e :  s po r t  f i s h i n g  m a n - d a y s  ( i n . )  12 15 18 22
s u i r t u c e  a rea , lake ( a c r e s )  x 1.9 7 . 8  2 0 . 9

s t r e a m  ( a c r e s )  x 2 . 0  4 . 8  7 . 6
acces s , f r e s h  ( a c r e s )  x 0 . 17 0 . 3 9  0.66

s a l t  ( a c r e s )  x 0 . 7 8  2 . 0 7  3.59
anadromous ( a c r e s )  x 0 . 20  0 . 2 6  0 .34

p ie r s  (1000 f e e t )  x 22 58 102
h u n t i n g , man-days  ( m . )  2 . 5  2 . 9  3.5 4.3

ac ess (1000 sq. ml.) x 0.68 1.39 1.81
na tu re  s tud y ,  man-days  ( r i - . )  6 .8  8.0 10.0 12 .3

access(l000 ac.) x 11 28 50 
________

Ja te r  Q u a l i ty  M a i n t . :  n o n - i n d u st r i a l  (m .  PEs) 5200 6300 7800 9ooo
i n d u s t r i a l  ( m .  PEs)  5400 9600 17200 31300 ________

Flood Damage Reduction :
avg . ann . damage , upstream (m. 8) 9.9 15.2 28.3 ~ t- .-+

mainstream (m. $) 7.-) 12.3 23.8 48~ p
tidal ai-m d hurricane (iii . S) 2.6 4.0 ~.6 15.4 ________

Drainage Control: crop land (1000 acres) 19 2o 41 46
forest land (1000 acres)
wet land (1000 acres) 

______ ______ _______ _____ _______

Erosion Control: agriculture (1000 acres) 161) 210 230 2+0
urban (1000 acres) os o 900 116 1o50
stream hank (ml.) 0 8.6 25. -41 .0
coastal shoreline (ti-i.) ~J _______ 

- u1)3() 
________

Health: vector contro l and po lution control x x x x 
_______

Visua l & Cultural:
landscape maintenance , unique - natural (sq . - i .) 210 2030 2030 2030

unique shoreline ( i - r i . )  x 1 16 Ill
h i g h q u a l i t y  (sq . m i . )  x 63 126 100
d i v e r s i t y  (sq . i - u i . )  x 10 20 30
n o n  c u l t u r e  (sq . i - r i  . )

l andscape  d e v e l c u p r r - e n t , q u a l i ty  (sq . mi.) x 2 10 330 -u )
d i v e r s i t y  ( sq . tn .)
metro . rir- - e-n ities (ml.)-- ( s q. i - u i . )  :- 76 - 

_______ __________

- - - .. .
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AREA 6 AREA 7 AREA S A R E A  9

= ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 2 3 L 70 90 130 190 70 90 120 l9( 510 670 9~~ 14 7)

50 80 150 240 180 290 540 93( 140 230 400 54)

2 3 4 4 2 7 7 Il 31 32- 12
— — — — 2 2 _4 _5 ~~~~ ~~~~~ 

__ J lii _~J ~~_19 _J 2j _ _ ~~0 200 2400 3 100)0900 29 OO~ 6 -+ r l O

40 20 20 0 690 560 420 1080 
-

1 1 1 0 7 7 19 49
200 1800 18~~O 2.9~~ _J .~~~~~~~~ __...._...Q

33 43 - 73 124
J

~

P J.~P _~iP ~~P 2Q 
~~~P ~~~P _~~P _IIQ J.2J2 ~~ 2Q _ZIQ

x 40 70 110 x 20 30 50 x 70 110 150
x 110 150 200 x 150 200 290 x -SUn 59 1) 850
x 30 50 70 x 50 70 100 x 160 25’) 340
x 300 400 500 x 400 600 700 x 1100 1 500 1700
x 6 8 10 x 7 10 12 x 19 25 30

- — - - —& -~~~~~ -~~~~ W 2L l~ X 9Q 110 150
0.1 0 .2  0 .2  0.2 2 2 3 3 1 2 2 3 8 10 13 15

x 0.5 2. 15 3.6 x 1.3 5.4 16.0
x 0 .2  0.5 0.8 x 1.0 2 . 1  3 .3  x 0 . 11 1.3 2 . 3
x 0.01 0.03 0.06 x 0.08 0.16 0 . 2 5  x 0 .07  ‘3.18 0 . 1 )

x 0 .78  2 . 0 7  3 .39
x 0.02 0.02 0.03 x 0.17 0.23 0.30 x t).004 0.01 0.01

x 22 58 1fl2
0.03 0.04 0.04 0.0. 0.7 0.7 0.9 1.2 0.5 0.6 0.8 1.0 1.2 1.4 1.7 2.0

x 0.04 0.12 0.13 x 0.23 0.37 0.54 x 0.37 0.73 0.88
0.02 0.02 0.03 0.0: 0.8 1.0 1.2 1.5 0.8 1.0 1.3 1.6 4.9 5.8 7.1 8 . 7

_

~~~~~~~~~~~~~~

- LQ~3 (~-O 1 0 0 -  x ~ 5 R —~~~~ U~~ I ~ 0 ~~~~~
10 20 20 3( 800 1000 1300 1500 600 700 800 1100 3600 4400 5400 6700

500 900 1600 2800 2100 4000 7500 4300 2800 470 0 8000 370,)

1.2 1.8 3.4 7 . 0  0.6 1.0 1.9 3.8 6.0 9.2 17.1 33.8
2.2 3.5 6.7 13.7 3.0 4 . 7  9.2 19.1 2.4 3.8 7.2 I -+ .5

2. o 4 . 0 7 .6  1 - .4
11 14 23 26 5 lit 10 11

~~~~~~~~~~~~
- —t

10 10 20 20 80 100 110 li r ’  4 ) )  50 60 tiM

70 100 140 190 130 190 230 0’ 400 510 hUM 970
0 1.0 3.0 5 . 3  0 2 . 5  7 . 3  l2 . o 3 4 . 0  l1 .7~ 18.0 
0 4 ~~~~~~~~~~~ - - _

X X X X X X X X X X x :-: X x x x

161) 1180 1180 1180 50 850 850 850
x 1 1 1 x 15 15 15

x h I  120 189 
-

x 60 130 l~ 0 x 1301 300~ -+  a

____  ___________  
x 32t 32 )2 

— 
x 40 -40 ~
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_______ 
AREA 10 

_____ ______NEEDS-cumulative Pres. 1980 2000 2020
Publicl y Supp lied Water (ri- gd) 20 30 

- 
40 50 

_______

Industria l Self-Supplied Water ( u i r g d) 10 10 20 30 
_______

Rura l  Water  Supp ly (mg d) 2 2 5 2 
_______

Irrigation Water: agriculture (1000 aly) 0.1 0.3 0.1 0
non-agriculture (1000 afy) 1 3 5 8 _______

Power Plant Cooling : withdrawa l , saline (cfs) 0 300 800 2000
brackish (cfs)
f r e s h  ( c f s)  0 0 10 20

c o n s u m p t i o n , b r a c k i s h ( c f s )
f r e s h  ( c ( s )  0 5 10 _______

H ydroe lec t r ic  Power Genera t ion  (mw) 
_______ _______ _______ _____ _______

Navigation : coimnercial (m. tons annuall y)
recreationa l boating (l( ’)O boats) 10 10 30 50 

_______

Water Recreation : visitor days (m.) x 10 10 10
stream or river (i-riles) x 30 40 50
water s u r f a c e  (1000 ac res )  x 10 20 20
beaches (acres) x 100 100 100
poo l (m.  sq .  f t . )  X 1 2 2
land facilities (1000 acres) x 10 10 10 

_______

Fish & W i l d l i f e :  sport  f i s h i n g  m a n - d a y s  (ti-.) 0.3 0.3 0.4 0.5
surface area , lake (acres) x 0.1 0.4 1.3

strearr (acres) 0.3 0.9 1.2
access , f r e s h  ( a c r e s )  x 0.01 0.02 0.04

sa l t ( a c r e s )
anadromous (acres) x 0.001 0.001 0.001

piers  (1000 f e e t )
hunting , man-days (m.) 0.1 0.1 0.1 0.1

access (1000 sq. mi.) x 0.03 0.14 0 .22
nature study , man-days (ii~.) 0.2 0.2 0.3 0.4

access( 1000 a c . )  x 0 .03 0.1 0 .2  
_______

Water Quality Maint.: non-industria l (i-i . PEs) 100 200 200 300
industrial (m. PEs) 100 100 200 400 

_______

Flood Damage Reduction:
avg . ann . damage , upstream (m. $) 1.1 1.7 3.3  6.8

m a i n s t r e a m  (m .  $) 0 .2  0 .3  0.7  1.4
tida l and hurricane (mit. $) 

_______ _______ _______ _____ ________

Drainage Control: crop land (1000 acres) 3 4 7 8
forest land (1000 acres)
wet land (1000 acres) 

_______ _______ _______ _____ _______

Erosion Control: agriculture (1000 acres) 20 20 30 30
urban (1000 acres) 50 80 110 150
strt-atr hank (fri.) 0 0.8 2.-S 4.0
coastal shoreline (mi.) 

_____ _______ _____ ________

Health: vector contro l and pollution control x x x x
Visual and Cultural:

landscape maintenance, unique natural (sq . mm.)
unique shore-line (mi.)
h i g h - quality (sq . ri-i.)
diversity (sq. mi.) x 10 31) 30
agriculture (sq . mi.)

landscape development , qualit y (sq . ml.)
d ivc z-sit\ (sq . r i - i . )
metro . riur eniti e s (ri-i.)

‘ “ (sq. i - i . )  x 4 5 5 
________
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AREA 12 AREA AREA A R E A

_
a; 2000 ~~~~() P r o s  ~~~~~~ 2000 ?t)2)) 

~~~es ~~)~~~ 2L~~~
T 112),’

_ _  ii i ~~~~~~~~~~~~~~~~~~ ~~~~~ r i~ i~~I

— — -- - 

0.03 0.03 0 .03 0 .0 -  
-

x ‘ .001 ‘ .002 .00/ -

x ) .00 ‘ .OO .00.

0.0. 0.0. 0.02 0.0~
x 0.01 0.02 0.0/ -

0 .02 0.03 0.03 0.0/  
-

~~~~~2( 20 3( 31

1.0 1.5 2.7 5.1 I -

_ _  _

_

~~~~
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STATE TOTAL
DEVICES - incremental

Purpos es 1980 2000 2020

I. Resource Management
A. Water

Storage Facilities
reservoirs , upstream (1000 af) Rec ,FW ,VC* 149 35 19))

mainstream (1000 af) FW ,VC ,Rec ,WQ* ii 0 180 
______

Wit’idrawa l Facilities
intakes & pumping , fresh (mgd) PS ,Ind ,Pow ,I rn ig 330 730 1000

brackish (mgd) m d  78 123 1-5 9
wells (mgd) * 37 22 11 

_______

Conveyance F a c i l i t i e s
i n t e r h a s i n  d ive r s ions , in to ( mg d) * 2 4 ) )  400 470

out of (mg d) * 24)) 590 7 110
Quality Control Facilities

chemica 1/biological
potable water treat. p lants (mgd) PS 82 164 478
waste treatment p lants

secondary (8571) (m. PEs removed) WQ,VC ,Rec 14000 0 0
secondary (9O7~) (m . PEs removed) WQ,Rec ,V( 20 23000 37000
advanced (957~) (m. PEs removed) WQ,Rec 0 1200 2000 

______

Desalting Facilities 
___________________ ______ _______ ______ _______

B. Water/Land
Upstream Flood Plain Mgmt.(l000 acres) l ’l)R , VC , li. ec  -57 38 147 

_______

Local Flood Protection
ocean (projects) FOR 0 1 0
river (projects) Fl)R 12 23 1
flood control channels (miles) rI)R 0 I) . 25 0 

______

Watershed Management (1000 acres) F’IJR ,VC ,Drn ,Rec 600 11)41) 910 
______

C. Land
Con trols

fee simp le purchase (buying)(sq .mi.) -tC ,Rec ,FW 11130 210 210

fee s imp le purchase (buying) (mi.) /C ,Rec ,FW li - 0 0
purchase lease (sq .mi .) ‘C ,1~ h . 5  3.5 2 . 5
easements  ( s q . mi . )  ~~~~~~~~~~ 26 2h
deed restrictions (sq.mi.)
tax incentive subsid y (sq.rr.i.)
zoning (sq .mi.) ~~~~~~ 600 0 0
zon ing  ( m i . )
zoning and/or  t a x  inc . subs .( sq  .— .i ) - ‘C ,FW 1.4 1-. 14
zoni ng and /or tax inc. subs . ( m l .)  

_______________ _____ _____ _____ ______

V. O t h e r s
Upstream Flood Cottt ru -i  S tor age  (1000 a f )  ~DR 2 - 

_______ 
1 _______

M aIn s t r eam  Floed i - -t i t ret 1 Storage (1000 a f )  ~DR 124.  7 2 . 4  it 
________

* From the  supp l y model for t h e  f o l l o w i n - c pu r p o s e s :  PS , m d , Rur , Irrig, Pow .
$ Flood contro l storace not i n c l u d e d .
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AR EA 6 AR EA 7 AR EA 8 ~~EA 9

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

0.2 0.4 90 3 30 0 131 0 0
_____ ______ ______ ______ ______ ______ ______ 

0 0 100 
______ ______ ______

0 0 0.1 30 80 110 100 210 320 190 430 560
8 10 10 3 4 4 54 91 126

_____ ______ ______ _______ 
1 2 2 7 3 0 24 8 7

120 100 10 120 300 460
_____ ______ ______ ______ 

120 490 740 120 100 10 
______ ______ ______

0.1 0.1 0 .4  Il 27 23 9 11 19 61 100 432

10 0 0 2000 0 0 4000 0 0 8000 0 0
0 20 30 0 3000 4000 0 7000 14000 0 12000 18000

____ 
0 1 1 0 100 200 0 400 - 

800 0 700 1000

_____ ______ ______ ______ 7 S 45 6 6 8 28 17 80

0 1 0
2 7 0 0 1 0 7 10 0

_ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  
0 0.25 0 

_ _ _  ___ —

_____ ______ ______ ______ 
280 560 560 130 180 160 150 240 

______

100 60 60 1050 0 0 390 150 150 —

1 0 0 15 0 0

18 18 18

600 0 0

14 14 14

___  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  17 J) 0 5 0 15 44 0
____ _____ _____ _____ 11.4 ~~~~~~~~~~~ - 0 2 13 .3  0 ~ _____ _____ _____
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AREA 10
DEVICES - i nc re -r r - e- nt a  I

Pu rpose s  1980 2000 2020

I .  R e s o u r c e  Management
A.  Water

Storage F a c i l i t i e s
reservoirs , upstr eam (1000 ) tec ,F\~,VC* 11 3 7~

t n a i nst r e~~rn (1000 a t )  ~W ,VC ,Rec ,WQ* 0 0 80
Withdrawa l Facilities

i n t a k e s  & p u m p i n g , f r ~~sl .- ( ‘ ~1~ ~S , Ind , Pow , I r r ig  3 ‘ 10 10
bra ’. k i s h (~ , 0) Lfld 13 18 9

wells ( 0d)  * 5 6_ 39
Conveyance Facilitie s 

— ______________ — ______ _____ ______ ______

interbasin d i v e r s i u t r ’. , i n to  (rn er 0 *

nut of (71j -~~i
Quality Control F a c i l i t i e s

chemical/biological
potable water tr e at. p 1 tfts (i-ad) ‘S 1 24 2
waste tr~- i tr it c-nt p i n t s

secondary (8- ) (i-i . i’Es i e-n~oved) ~
çt ,VC ,Rec 301) 0 0

secondary (90i) (mit . PEs r n - u - vu d) ~‘t~,\’1 ,Rec 0 
~~~ 1)011

advanced (95 ) (n .  P E -  reniov~-d ) ~‘3 ,Rec 0 20 40
D e s a l t i ng  F a c i l i t i e s  

____________________ ______ _____ _______ _______

B. W a t e r / L a n d
Upstream Flood Plain Mgmt .(1000 ac res) FDR , - r ,R~.- -+ 4 10
Local Flood Protection

ocean (projects) FOR
river (p ru - ~ ects ) FUR 2 0 1
flood contro l channels (r-i1~ s) 

11)5
Watershed Management (1000 acr~-s~ 

STIR , VC ,Drn  , Re-~ 131) 50 - TT
?~. Land

Controls
fee simp le punc base (lu ~~y in ur)(sq .mi \L ,Rec ,Fi~
fee simp le purc hase- (l-~~;i:~e ) ( n - i . )  ~C ~~~ ,FW
purc hase lease  (sq .mi.) ‘C,1~ 6.5 3.5 2.5
easements  ( — q . n r l . ’i ~~~~~ 8 8 8
deed restrictions (sq .nui.)
tax incentive sub sid~ (sq .mi .~
zonirtj.r (sq r i - i , )  1-’C ,FW
zoning (ml.)
zoning and/or tax inc . sui-s.(sq .mi.) -~~ , F’W

zoning and ‘or t a x  inc. subs. (ml.) 
___________________ _______ ______ _______

V. Others
Ups tiream Flood Control Storage (1000 al) b a r r  6 17 1
Mainstre -arr , Flood Control Storage (1000 u I  

_________ ______ _______ ______ _______

* Fr on-  the  supp l y moOt - 1 for t he t o  I l~~ - i  n~- u r ’,s~ C S  : PS , m d  . Rur . I rr I er , Pow.
I Fl ood C -’ fl t ru~l st ’r rc-- t- r i - u t  it- - b i d -  iT .

4 74
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AREA 12 AR EA AR EA AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

3 1 24

0 .2  1 1

_____ 
0 .2  3 2 

______ ______ ______ ____ ______

0.4 1 2

20 30 30
_ _ _  

0 0 2 
_ _ _  _ _ _  _ _ _  _ _ _

_ _ _  l _ 3 4 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _

2 0 0

______ 
4 10 10 

______ ______ ______ ______ ______ ______ ______ ______ ______

_ _ _  
l _ 0 0 

_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020 

____________

Water Deve lopment Costs:
storage , upstream 45.2 7.7 47.8

mainstream 0 0 71
well s 19.2 11.0 7.8
desalting 

______ ______ ______ ____________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers 77 154 46
public water supp ly 25 66 120
industrial self-supp lied water 1.5 3.0 4.0
rura l water supp ly x X X

irrigation , agriculture 3.65 0.49 0.02
non-agriculture 

- ________________ 
15 15 19 

____________

Power Plant Cooling Wat er 0 28 123 
____________

Hydroelectric Power Generation x x x
Navigation : con~ruercia 1 20 110 59

recreational boating 3.4 10.9 13.1 
____________

Water Recreation 1170 700 780 
____________

Fish and Wildlife: fishing 6.7 8.8 10.2
hunting x x x —

n at u re s t ud y x x x
W a t e r  Q ua l i t y  Maint . : w a s t e  t r e a t m e n t , secondary  830 1520 2450

advanced  0 260 420
other ,~ 1700 0 0 

____________ 
—

Flood Damage Reduction : upstrear.; 6.1 17.6 0.2
m a i n s t r u - a r  82 16 0

Drainage Control 0.56 1.44 0 .70  
___________ -

-

Erosion Control  870 900 [30 
____________ -

H e a l t h  x x x
Visua l am’d Cultura l 482 80 80

- 5 4UU 3900 4400Summation of A v a i l a b l e  E s t i m a t e d  Cos t s

* From the supp ly model and includes OMR c o s t s .
~ Comb ined sewer overflows contro l and acid mine drainage contro l .
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AREA 6 AREA 7 
- ______ 

AREA 8 AREA 9

_____ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

0 0.1 15.4 0.8 4 . 2  0 39.2 0 0
0 0 35

0.5 1.0 1.0 3.9 1.6 0.11 110.7 3.7 3.3

77 49 4 0. 4 ) ‘ i 4  42
0.1 0. 1 0 .3  8 23 28 4 7 10 13 24 79

0 .2  0 .4 0.5 0.5 1.1 1.9 0.6  1.4 1.4
x x x x x x x x x

0.14 0.30 0 0.92 0.04 0.02 1.87 0.15 0
_ _ _  _ _ _  _ _ _  _ _ _  

1 1 1  2 2 3 10 10 13
______ ______ _______ ______ 

0 0 12 0 6 16 0 20 90
_ _ _  

x x x
20 11( 1 59

_____ ______ ______ ______ 
0.1 0.2 0.2 0.2 0.5 0.9 2.9 9.4 10.9

_____ ______ ______ ______ 160 100 110 250 120 150 700 45 0 500
0.1 0.1 0.1 1.6 1.3 1.5 1.1 1.0 1.2 3.9 6 . 3  7 . 2

x x x x x x x x x x x x
x x x x 

_ _ _ _  x x x x x x
2 3 3 240 420 630 290 420 79 0 280 640 970
0 0 . 2  0 .2  0 30 50 0 90 160 0 140 210

_____ ______ ______ ______ 
200 0 0 200 0 0 1300 0 0
0.2 5.0 0 0 1.8 0 3.4 6.6 0

______ ______ ______ ______ 
4 6 0 46 0 0 32 9 0

_____ ______ ______ ______ ______ ______ ______ 
0.32 0.82 0.44 0.13 0.36 0.13

_____ ______ _____ ______ 
10 10 10 10 10 10 840 880 100

_ _ _  x x x x x x x x x x x x
______ 

0.3 1) 0 23 17 17 111 7 7 344 53 53
2 .5  3 .4  3.6 730 660 880 920 670 1190 3600 2500 2100
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- _ _

FIRST COSTS - i n c r e m ent a l  AREA 10 
____________

($ million 1970) 1980 2000 2020 
____________

Water Development Costs:
storage , upstream 4.6 3.1 29.1

mainstream 0 0 36
we l l s  2.9 3.1 3.2
desalting 

______ ______ ______ ____________

Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 0.4 11 1
industrial self-supp lied water 0.1 0.1 0.1
rura l water supp ly X X X

irrigation , agriculture 0.72 0 0
non-agriculture - 2 2 2

Power Plant Cooling Water 0 2 5
Hydroelectric Power Generation 

______ ______ ______ ____________

Navigation : comniercial
recreationa l boating 0.1 0.7 1.0

Water Recreation 60 30 20 _____________

Fish and Wildlife : fishing 0.1 0.2 0.2
hunt ir ig  x x x
nature stud y x x x _____________

Water Quality Naint .: waste treatment , secondary 20 30 50
advanced 0 5 10

other ,t 10 0 0 _____—

Flood Damage Reduction: upstream 1.5 4.3 0.2
mainstream

Drainage Control 0.09 0.23 0.11 
_______

Eros ion Con tro l 
____ 

10 5 10 
_______

Heal th x x x 
_______

Visua l and Cultura l 4 3 3 
________

Sun’~nation of Available Estimated Costs 120 100 170

* From the supp ly model and includes OMR costs.
,t Combined sewer overflows contro l and acid mine drainage control.
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_____- ______ 
AREA 12 AREA AREA AREA

- 

1980 2000 202 0  1980 2000 2020 1980 2000 2020  1980 2000 2020

0.6 0 .3  3 .3

1.2 1.6 0 .2

0 .3  1 1

_____ 0.1 0.1 0.1 
_____ _____ _____ -- - -~~~~~~~~ ______ _____ _________

_____ 0.04 0.1 0.1 
_____ _____ _____ _____ _____

______ ______ ______ ______ _____ — ——- ----- - 

0.011 0.01 0.02
x x x
x x x _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  -___  ___  _ _ _ _

0.02 0.~~~ 0.03 

_  _  

_ _

5.7 5.4 8.0 1

7~1)
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Rhuj~ e I sland  covers 1, 213 square  mi l e s  l o c a t e d  p r i m a r i ly  in A r e . u  9 ,
w it h  a ye n: small portion located in Area 10. Th e topog r ap hy var ies  f r o m
coastal plain to rolling hills and time visual quality of the State is
m e d i a l .  t h e  d r a i n a g e s  a n - smal l  and o u t l e t  e i t h e r  i n t o N a r r a g a n s e t t  h a y
or along the coast. T- ater must be imported because of insufficient
natural supp lies and the overall degradation of existing supplies.

The population is concentrated around Providence and Newport and
shou ld  reach 1.5 mi l l i on  b y 2020 f rom the 1970 t o t a l  of 34 ,000 , Per

- a p i  ta income was at the n a t i o n a l  average in 1970 and is p r o j e c t e d  to
remain at t ha t  level th roughout  the Study p e r i o d .  Emp loyment  in 1970
was l ui glies t in s e rv i ces  and r e l a t e d  i n d u s t r i e s , which is expected to
double by 2020. Paper and allied products and chemicals and a l l i e d
p r o d u c t s  should  also double  employment  b y ~I02 0 , while d e c r e a s e s  are p r u - —
j e c t e d  f o r  t e x t i l e  m i l l  p roduc t s , ag r i c u l t u r e , and f u u r e s t r v  and f i s her i e s .

N e e d s  to be - Satisfied. The needs of the S t a t e  are l a rge s t  in Area
3 and e i t h e r  re la t ively sma ll or nonex i s t en t  in Ar e - i t  10. The key t i e - e els
are Fish and Uildlife , Untei r O u a l L t v  M a i n t e n a n c e  and Erosion Contr ol , all
in Area 9. The importan t needs in Area 9 art- P u b l i c l y Supp l i e d  h-:at ~ - r ,
Industrial Self—supp lied Uater , Power l’lan t Cooling, Recr eational Ilc u ati n g,
l a t e r I l e - c r e a t  ion , E a t e r  Qu a l i t y  f t ii n t en a n c e , and h e a l t h r . The- impo r t a n t
needs in Are-a 10 are Pub l i c l y Sup p lied l-1kite r and E a t e r  q u a l i ty  ain te vurine e .

I t e v U - e s . The key dc-vices are -  q u a l i ty  control  f a c i l i t i e s  and e r o s ion
prote ct ion in  Area 0. The importan t device-s are u~~~n v e r v r u r - :c-  f a c i l i t i e s ,
t ct e r s h e ch  managemen t , l and con t r o ls , h a b i t a t  m a n a g e m e n t  - m d  w a t -r  demand
and a l l o c a t i o n  change-s in Area  9 and q u a l i ty  c o n t r o l  f a c i l i t i e s  in b o t h
Art-as. Due to the low n - e d  levels in Area  10 t i m e number  of d e v i c e -s used
w i l l  he very s m a l l .

(dosts. The large costs in this S t a t e  are-  in i\ r e -a  9 and are i n c u r r e d
to  mee t the  needs of ‘~-Ja te- r Rec rea t i on , l - a t e r  ) u ;m l it v  M a i n t e n a n c e - , E ros ion
Control and Visual and Cultural

SI 
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_______ 
STATE TOTAL 

______ ________N E E D S - c u m u l a t i v e  P r e s .  1980 2000 2020
Publ icl y Supplied Water (mgd) 1110 150 210 330 ________

Industri al Self-Supp lied Water (mgd) 39 63 
— 

113 152 
________

Rura l  W a t e r  Supp l y (mgd) 1.5 1.6 2.5 1.7 
________

I r r i g a t i o n  W a t e r :  a g r i c u l t u r e  (1000 af y) 0.9 2 . 6  2. 7 2 . 7
n o n - a g r i c u l t u r e  (1000 af y) 2 . 5  6 . 4  10.6 1 6 . 2  

_______

Power Plant Cooling : withdrawa l , saline (cfs) 340 890 5610 11520
bra ckish ( c f s )
f r e s h  ( c f s )

consumption , hrackish(cfs)
f r e s h  ( c f s )  

________ _______ ______ ________

Hydroelectric Power Generation (raw) 
_______ _______ _______ ______ _______ 

—

Nav ig a t i o n :  commerc ia l  Cm. ton s  a n n u a l l y) 9 .9  1 2 . 8  2 1 . 0  34 .4
recreationa l boating (1000 boats ) 57 76 141 210 

_______

Water Recreation : visitor days (m.) x 25 41 57
stream or river (miles) x 170 230 h20
w a t e r  s u r f a c e  (1000 acres) x 62 95 129
beach  ( a c r e s )  x 430 570 650
pool ( m .  s q .  f t . )  x 7 . 4  9.8 11.2
land facilities (1000 acres ) x 33 44 55 

_______

Fish & Wildlife: sport fishing man-days (n.) 1.8 2.2 2.7 ~~~
surface area , lake (acres) x 0.72 3.06 9.00

stream (acres) x 0.29 0.76 1.30
a ccess , fresh (acres) x 0.038 0.099 0.171

s a l t  ( ac r e s )  x 0 .086 0 .231 0 .399
anadromous  ( a c r e s )  x 0 .002 0.003 0 .004

p iers (1000 fe -t) x 2.4 6.5 11.3
hunting , man-days Cm .) 0.27 0.31 0.37 0.45

access (1000 sq. mi.) s 0.14 0 . 2 9  0.35
n a t u r e  s t u d y ,  m a n - d a y s  ( m . )  1.1 1.3 1.6 1.9

access(i000 at.) x 2.3 5.9 10.3 
_______

Water Quality Maint .: non-industrial (m. PEs) 790 980 1210 1500
industrial (m. PEs) 610 1030 1750 3010 

_______

Flood Damage Reduction :
avg . ann . damage , upstream (m. $) 0.005 0.008 0.015 0.030

mainstream (m. $) 0 . 6 4  1.00 1.91 3 .84
t i d a l  nOd h u r r i c a n e  (m.  $) 4 . 2  6 .6  12.6 25 .4 

______

Drainage Control: crop land (1000 acres) 1.6 2.2 3.5 3.8
forest land (1000 acres) 0 0 O.~~1 2.03
wet land (1000 acres ) 

______ ______ ______ _____ ______

Erosion C o n t r o l :  a g r i c u l t u r e  (1000 ac res )  14 18 20 20
u rban  (1000 ac res )  130 170 230 320
s t r e a m  bank  (m i . )  x ( d O  2 . 3  4 . 0
c o a s t al  s h o r e l i n e -  ( m i . )  x 70 

- 
1-1 0 150 

______

hi~a l t h :  vec to r  c o n t r o l  and p o l l u t i o n  c o n t r o l  x x x x
Visua l & C u l t u r a l :

landscape maintenance , unique- n a t u r a l ( s q . • - m i . )
unique shoreline (mi.) x 5 5 5
hig h quality (sq . mi. )
diversity (sq. ml. )
ac ricu m l t i c t r u - (sq . rmi . )

landscape development , q uality (sq . i-ri .) x 50 100 150
div ers i ty (sq . ri .)
metro . art-e-ni ties (mi.)

- 

“ ‘ (sq . mi .) x 10 10 10
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AREA 9 AREA 10 A R E A  AR E A

~~~~~~

0

~~~~~~~

res ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _  ~~ Q -~~~~~~ -~~~~~~ ~~QQ W 20 ~~~~

_

~~~~~~~~~~~~~~~~~ 

1~~ -~~~~~~ Ld - —
0.9 2.6 2.7 2.7

_______ ..,2,.~* —~~~~~~ ILL3 J.1. 2 JLJ JL2 JLJ JL  5 _~ L — __________

340 890 5610 .1520

4~~ 
-_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~

9.9 12.8 21.0 34.4
_ _  ~~~ 1~ -~~~~~~~ Z03 -~~~~~ ~~~~~~~~~ ~~~~~~~~ - -

x 25 41 57
x 170 230 320
x 62 95 129
x 430 570 650
x 7 . 4  9 .8  11.2

1.7 2.1 2.6 3.1 0.1 0.1 0.2 0.2
x 0.72 3.06 9.00
x 0 .29  0 . 7 6  1.30
x .038 .099 .171
x .086 .231 .399
x .002 .003 .004
x 2 . 4  6 .5  11.3

0.25 0.29 0.34 0.41 0.02 0.02 0.03 0.04
x 0.14 0.27 0.32 x .004 0.02 0.03
1.0 1.2 1.5 1.8 0.1 0.1 0.1 0.2 

740 900 1110 1380 60 80 100 120
J

~

9 1L~° ~2L°
.005 ‘ .008 .015 .030
0.64 1.00 1.91 3.84

4 .2  6 .6 12.6 25 .4
1.4 1.9 3.1 3.4  0 .2  0.3 0 .4  0.5

0 0 0.60 2.00 0 0 0.01 0.03

130 160 220 310 3 10 10 10
x 0.8 2.0 3.5 x 0.1 0.3 i~~~

_ _  
x x x x x x x

x 5 5 5

x 50 100 150

_ _ _  
x 10 10 l0~~~~~~ _ _ _ _ _— — — — — — — —
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STATE TOTAL
DEVICES - incremental

Purposes  1980 2000 2020

I. Resource Management
A .  Wa te r

Storage F a c i l i t i e s
reservoirs , upstream (1000 af) Rec ,iy ,~ C* 17 0 0

mainstream (1000 af) FW,VC ,Rec~ Wq* 7~ Ii p
Withdrawa l Facilities

i n t akes  & pump ing , f r e s h  (mg d) PS , Ind , Pow , lr r i g 46 101 125
brackish (nerd) m d  16 26 36

wells (nrg d) * 4 . 7  1.7 1.4 ______

Conveyance Facilities
interbasin diversions , into (rngd) * 0 19 ( 1  280

out  of (mp d) 
_________________ ______ ______ ______ ______

Q u a l i t y  Control  F a c i l i t i e s
c h e m i c a l / b i o l o g i c a l

potable water treat. p lants (mgd) PS 13 31 89
was te  t r e a t m e n t  p l an t s  

-secondary  (85%) (m.  PEs removed)  R (~ , VC 1700 0 0
secondary (90%) ( in .  PE s removed )  EL),VC 0 2700 41 00
advanced (95%) (in . PEs removed) WQ 0 150 

—
Desalting Facilities __________________ ______ _______ _______ ______

B. Water/Land
U p s t r e a m  Flood P l a i n  Mg m t . ( l 0 0 0  a c r e s)  FDR ,VC 1.7 1.4 .1.7 _____

Local Flood Protection
ocean (projects) FOR 0 2 (3
river (projects)
f lood  c o n t r o l  channe l s  ( m i l e s )  

______________  _____ _____ _____ ____

Wa tershed Managemen t (1000 acres) Fl)R ,VC ,l)rn 34 61 49 _____

C. Land
Controls

f ee si mp le p u r c h a s e  ( b u y i n g )( s q .m i . )  -‘C ,b E  60 50 50
fee  simp le p u r c h a s e  (buy ing ) ( m i . )  ~C , 1~W 5 0 0
purchase lease (sq .mi.)
easements (sq .mi.)
deed restrictions (sq.mi .)
tax incentive subsid y (sq .mi.)
zoning (sq .mi.)
zon ing  ( t n - i . )
zoning and/or tax inc . s u b s . ( s q . r - i . )
zoning  a n d / o r  tax inc.  subs.  (ml.) 

_____________ _____ _____ _____

V. O t h e r s

* From the suppl y model for the followin g purposes: PS , m d , R u i r , I r r i c . Pow .

~ Flood control stora ce not included.
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AREA 9 AREA 10 AREA AREA
— ___________ ___________ ___________ ___________ ___________ ___________ ___________ ___________

1980 2000 2020 1980 2000 2020 1980 2000 2020 lo 8O 2000 202 1—

17 0 0
26 0 0 

______ ______ ______ ______ ______

46 101 125 0.1 0.1 0 .2
16 26 36

—  
4.7 1.7 1.4 

_____ _____

0 190 280

13 20 88 0 . 2  10 1

1600 0 0 100 0 0
0 2600 3900 0 100 100
0 140 220 0 10 10

1.7 1.4 2 . 7  
______ ______ ______ ______ ______

0 2 0

34 61 49 
_ _  _ _ _  _ _  _ _  _ _  _ _  _ _ _

60 50 50
5 0 0

_ _  _ _ _  _ _ -  ~~~~~~— —-—-~~~ - - 4

= _ _ _  _ _ __  _  
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FIRST COSTS - increrr-eil tal SiATE TOTAL
( C  ~~1 1  1 0 7 f l \
~~ m i  ion / 1980 2000 2020

Water De ve- lo p ra t - ri t s ts :  
—

storae~e- , upstream 5.2 0 0
m a i n s t r e a m  9 7  0 0

wells 2.1 0.7 0.6
desa l t i n er 

_______ _______ _______ __________

Wate r W i t h d r a w a l  and C o n v ey - nr c  C o s t s :
ir t e r - - ba s in  t r a n s t e r s  0 67 16
p u b l i c  w a t e r  supp ly 2 . 8  9 .7  16.6
i n d u s t r i a l  s e l f - s u p p l i e d  i n t e r  0.18 0.38 0.41
r u r a l  w a t e r  supp ly x x x
irrigation , agriculture 0.163 0.013 0

n o n - a g r i c u l t u r u :  
_____ __________ 3.4 1.3 4 . 4  ________

Powe r P l a n t  C o o l i n g  W a t e r  
- - ______________ ______ 10 40 ________

H y d r o e l e c t r i c  Power G e n e - r a t  ion
l’~avigation : e c i n i r r er c i a l  0 25 50

r r -L r e -n t i o n a l boating 1.3 3.2 3.8 
_________

W a t e r  Rec r u c  t i o n  270 180 170 _________

F ish and W i l d l i f e : f i s h i n g  0.83 1.37 1.58
h u n t  i np  x x x
nature s t ud y x x x 

_________

Water  Q u a l i t y  M a i n t . : w a s t e  t r e a t m e n t , s econda ry  65 144 218
a d v a n c e d  0 30 46

o t h e r  ~ 280 0 0 
________

F l o o d  Damage R e d u c t i o n :  u p s t r e - -- ur-
ma i n s t r e a m  

____________ 
0 17 0 —_______

Drainage Control ‘ .047 ).l3l ).048 
________

Erosion Cont ro l 130 137 
— 

11 
________

Health x x x 
________

Visual and Cultura l 95 18 18 
________

- 870 65 0 600Summat i on of A v a i l a b l e  E s t i n i a t e d ( - s t s

* From the  supp i m  m o d e l  and i n c l u d e s  O u R  co s t s .

~ Combin ed  s e w - c  o v e r f l o w s  c o n t ro l and a c i d  n - i n c  d r aj n s c :~ - c o n t r o l

8t -
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AREA 9 AREA 1O AREA AREA

______ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

5 .2  0 0
9 .7 0 0
2 . 1  0 .7  0 .6

0 67 16
2 . 6  4.8 16.1 0.2 4.9 0.5
0.18 0.38 0.41

x x x
0.16 0.013 0

_____ 3.3 3.3 4.3 0.1 0.1 0.1 —_____ ______ ______ ______ ______

_____ 0 10 40 ______ ______ ______ ______ ______ ______ ______ ______ ______

0 25 30
_____ 1.3 3.1 3.6 0 . 0 2  0.1 0.1 

______ ______ ______ ______ ______ ______

_____ 270 180 17fl ______ ______ ______ ______ ______ ______ ______ ______ ______

0 .79  1.28 1.47 0 .04  0.09 0.11
x x x x x x

_____ x x x _______ x x 
_______ _______ _______ _______ _______ _______

59 137 209 6 7 9
0 29 45 0 1 1

_____ 280 0 0 ______ ______ ______ ______ ______ ______ ______ ______ ______

_____ 0 17 0 
______ ______ ______ ______ ______ ______ ______ ______ ______

____ 
0.042 0.117 0 . 0 4 2  0.005 0.014 0.006 

_____ ______ _____ _____ _____ _____

____ 
130 136 Il 0.4 0 .3  0 .4  

______ ______ ______ ______ ______ ______

— 
Y. X X X x x 

_ _ _ _  _ _ _ _

95 18 18 
______ ______ ______ ______ ______ ______ ______ ______ ______

860 630 570 6 .8  13.5 11.2 ——
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CONNECT I CUT

C o n n e c t i c u t  covers 5 ,007 squa re  mi les  loca ted  p r i m a r i ly  in Areas  8
and 10, with very small portions located in Areas 9 and 12. The topograp hy
of the State ranges from coastal plain to rolling hi lls with small amounts
of steep hills. The visual qual ity of tire 3tate is medial , l ater is
generally abundant on the liousatonic and Thames Rivers , but the Connecticut
Rive r suffers from low flows , particularl y in August and September. The
quali ty of the water range- s from poor to extremely polluted.

A portion of coastal Connecticut lies within the metropolitan suburbs
su rr ound i n g N e w  York City, and tira t part of the State , plus the north—south

fr~ 
r o u t e  to Sp r i n g f i e l d , M a s s a c h u s e t t s , is very dens el y popu l a t e d .  The 1970
population stood at almost 3 million and should surpass 5.9 million by 2020.
P ~r cap ita income was 23 percent above the national average in 1970 but
should decline to 12 percent above by the end of the Study period. Emp loyment
in services and related industri ec , which are highest in 1970, should increase-
by 150 percent by 2020 , and increases are also projected for chemicals and
allied products and paper and allied products. Emp loyment declines are ex-
pected for agriculture forestry and fisheries , textile mill product s and prim-
ary metals.

:.e-e ds to h -  ;ru j r -ut f ed. The largest needs in this State are in Area 10
r i t h  t ir e exc epti o n u t Ind us tri a l Self—supp lied Water , agricultural Irrigation ,
some Power Plant Cooling and Fish and Wildlife needs , forest Drainage Control ,
and high quality and uni que natural landscape- maintenance wh i ch are all
largest in Are a 8. Time needs in Ar c-as 9 and 12 are r e l at iv e 1~ - in s i e r r u i f i c a n t
or n o n — e x i s t e n t  in size. Tile key needs are for l ater ~uutli tv Maintenance
in Area 8 and Erosion Control in A r e a  9. The i m p o r t a n t  needs are h a t e r
Quality Maintenance in Areas 8, 10 and 12 , W a t e r  R e c r e a t i o n  in Are-as 8 and
10 and Punlicl y Supp lied Uatc-r in Are-as 10 and 12 . Ot her  i m p o r t a n t needs
are Fish and Wildlife and Visual and Cultural in Are-a 8, Health in Area
9, ar.d Industrial Se- I t—supp lied Eater in Area 10.

Devices. The largest levels of device imp lementation are all in Area
10 except fresh water intakes and pump ing which is largest in Area S. The
one key device in this State is for e rosion protection in Are- a 9. The im-
portant devices are - storage facilities in Areas 8 and 10, withdrawal fa—
ci l itie -s in Arc- a 12 , quality control facilities in Areas 8, 10 and 12 , and
land controls and water demand and allocation chan ges in Area 10.

Costs. The agriculture Irri gation costs and the costs for combined
sewe r overflow controls are largest in Are-a 8. All other costs are largest
in Area 10 which has the- larg e-st total cost in t h e  State . The large e xpend—
itures are- exp ected in Public Wa ter Supp ly (2000) , c ommercial nav igation .
(2020) m te - r Ile c reation (1980—2020), combined sewe r overflow - - n t r ~-l (1980),
Erosion Control (1980—2000), and V i -- u m i l  and Cultural (1980).
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_______ 
STATE TOTAL 

_____ ______N E E D S - c u m u l a t i v e  P r e s .  1980 2000 2020
P ub l i c ly Supp lied Water (mgd) 310 410 620 910 

______

Industrial Self-Supp lied Water (mg d) 190 320 590 1000 _______

Rural Water Supp ly (mgd) 25 34 65 34 
______

Irrigation Water: agriculture (1000 afy) 7 24 21 19
non-agriculture (1000 af y) 5 15 - 26 41 ______

Power Plant Cooling : withdrawa l , saline (cfs) 2100 5500 12600 l84tJ9
brackish (cfs) 1700 1500 2000 1900
fresh (cfs) 0 0 110 200

consumption , brackish (cfs) 16 15 19 20
fresh (cfs) C- 0 53 105 

-

Hydroelectric Power Generation (isw) 130 780 3010 9010 
-

~~~

Navigation: commercial (m. tons annuall y) 24 32 54 94
recreationa l boating (1000 boats ) 130 180 330 690 

______

W a t e r  R e c r e a t i o n :  v i s i t o r  days ( i n . )  x 110 190 280
s t r e a m  or  r i v e r  ( m i l e s )  x 680 910 1280
w a t e r  s u r f a c e  (1000 ac res )  220 340 480
beach ( a c r e s )  x 1800 2400 3000
pool (in. s q .  f t . )  x 31 1 51
land f a c i l i t i e s  (1000 acres)  

_______ 120 170 220 ______

Fish & Wildlife: sport fishing man-days (n ’) 4.8 6.1 7.7 9.7
surface area , lake (acres) x 0.8 3.0 8.2

s t r e am  ( a c r e s )  1.8 5.4 7.6
acce s s , f r e s h  ( ac re s )  ~ 0.08 0.20 0.34

salt (acres) x 0.19 0.63 1.15
anadromous  ( a c r e s )  ~ 0. 10 0.12 0.17

p iers (1000 f e e t )  5 18 33
hunting , man-days (i-.) 1.3 1.5 2.0 2.5

ac ess (1000 s q .  m l . )  x 0 .26  0.81 1 . 2 3
na tu re  s tud y ,  man-days  (in.) 3.3  4 .0  5.1 6 .5

a c ce s s (l 0 0 0  a c . )  
_______ 

0 . 7  2 .0  3 .5  
______

Water  Qua l i ty  Maint. : non-industrial (in. PEs) 2400 3100 3900 4900
industrial (in. PEs) 460 910 1700 3200 

______

Flood Damage Reduction :
avg . ann . damage , upstream (in . ~

) 5 8 15 31
mainstream (in. $) 6 9 18 37
tidal afm d hurricane (in. $) 8 12 24 49 ______

Drainage Control: crop land (1000 acres) 20 27 43 49
forest land (1000 acres) o 0 2.4 0
wet land (1000 acres) 

_______ ______ _______ _____ ______

Erosion Control: agriculture (lO~~~
’
~ cres) 120 160 170 180

urban (1000 acrc-s) 280 480 640 880
stream bank (mi.) 0 5 16 27
coastal shoreline (r--i. ) 0 7(3 15 

_____ ______

Health: vector contro l and pollution control x x x 
______

Visua l & Cultural:
landscape maintenance , unique rmatural (sq . i-m i.) 100 640 640 640

unique store-line (i-ri.) x 80 80 80
hig h qualit y (sq . mi.) x 28 Sh 84
diversit y (sq . i - i . )  x 10 20 30
acricult are (sq . mi.)

lands cape develop-~rc -n t , quality (sq . ml.) x 230 
- ~6O 690

diversity (sq . i-i. )
mu tro . amenities (ml.)

“ (sq. i - r i  .) x 4(t 50 50 
_______
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_______ 
AREA 8 

- 

AREA 9 A R i A  10 A f - 12

~~~ ~~~ 2 t l r t f 2 b 2 f l  I r ~-s 1950 2000 1 21 ) 20  l9 8( ’  2( 0 ( 1 202u7 i r c r ’I i~~~~u t  ~~~~~

______ 90 120 170 26( — — ~~~~~~~~~~~ 210 290 440 63 r 5t 6 1~ ~T
-____ 3 170 300 5~ -~~~~~~~~~ 

- 
-- -- 

901 160 ~~~~~ ~A7J L - —

_ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _ _ _  U.] 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~— --~~ — _ _ _

0 0 500 90 1 2100 5500 2 100 .7501
1700 1500 200 1 1401 0 0 0 501

0 31 4( 0 0 80 161
lb 15 19 11 0 0 0 5

________ 
( 0 15 2( ( 0 31 85

130 780 3010 90T(

~ 5 11 20~ 2Sf 47 8/
_______ 

2f 31 5( 91 110~ l50~ 280 601
140 211

x 220 29( 411 x 460 630 871
x 71 lO( l5( x 150 240 331
x 601 8O( 100( x 1200 1600 200 1
x L 1/ l x 20 27 3/

_ _ _  ~~~~~~~~ ~~~~~~~~~ —~~~ ~~~~~~~~~ — ~~~~~ ±~°~~~~~~ _1 _ L_ L  -

1. - 2.~ 3 , 1  3.~ 3.( 3.6 4.6 5.- 0.1~ 0.l~ 0.1 0.
x 0. :  1.( 1. x 0.6 2 .0  6 . .
x 0.~ l. 1. x 1.2 4 .3  5.~
x 0 .0/  0.0 1 0.1 x 0 .0/  0.12 0 . 2 .

x 0.19 0.63 1.l~
x 0.1 0 .L  0.1 x O . 0 0 2 ) . O O :  3 .00/

x 5 ii 3
0. 0. 1. 1. 0 .6  0 .6  0. 1 1.. 0 .0  0 .0  0 .0 :  0 .0

x 0.1 0.1 1 0 .2  x 0.15 0 .6/  0 .9
1. 1. 1.1 2. 2.2 2.6 3. 4. 0.05 0.05 0.06 0.0

_____ 
x 0. 1. / 2. x 0 .2  0 . 7  1. 

______

80 90 h O C  150 16O( 2101 280 1 3401 4 5 6( 7

_ _ _ _  —~~~~~~ 53 991 190 
—— 

19( 39( 7l~~ l3i(

- 
1 1 0.0 : O. O~ 0 .0 -  0.1’ : 5 11 2 1 -
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~ 1 : s 1’
______ 

1 12 2/ 4’
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4 5’ 6 6 : : 7( lO( ll~ l2(
7’ 101 13’ 18 10 11 11 1’ 20( 37( sod 69(
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4.—x x x x x x x x x x x l  x x l  x~ x~ x
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101 64’ 64 ’ 64
81 81~ 81
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STATE TOTAL
DEVICES - i n c r e m e n t a l

Purposes 1980 2000 2020

I. Resource Management
A .  W a t e r

S torage  F a c i l i t i e s  ~
reservoirs , upstream (1000 a f )  Iec ,FW ,VC* 28 55 101

mainstream (1000 af)  ~W ,VC , Rec , WQ* 26 143 137
Wi thd rawa l F a c i l i t i e s

i n t a k e s  & pumping , f r e s h  (mg d) ~S , 1nd , Pow , Ir r ig  100 210 350
brackish (mgd) m d  180 250 120

w e l l s  (mg d) *
_________________ 

18 17 95 -

Co nveya nce Fac il i t i es
interbasin diversions , i n to  (rng d)

out of (mg d) 
_________________ ______ ______ ______ -

Quality Control Facilities
chemica 1/biolog ical

p o t a b l e  w a t e r  t r e a t,  p l a n t s  (mg d) ~S 18 301 56
was te  t r e a t m e n t  p l an t s

secondary  (857~) (in . PEs removed) JQ , VC 3300 0 0
secondary  (9O7~) ( in .  PE s removed)  Q, VC 40 5080 7340
advanced (95%) (m. PEs removed) 

~Q 0 280 410 
-

Desa l t i ng  F a c i l i t i e s  
_________________ 

0 0 0 .4  
-

B. W a t e r / L a n d
Ups t ream Flood Plain Mgnit.(1000 acre s) ‘DR ,VC 7 . 6  12.6 6 .6  -

Local Flood P ro tec t ion
ocean (projects) DR 2 0 0
r iver  ( p r o j e c t s )  ~~R 10.0 1.0 2 .5
f lood  c o n t r o l  ~hannels  ( m i l e s )  __________________ ______ ______ ______ -

Watershed Management (1000 acres)  -11R ,VC , l)rn 290 350 280
C. Land

Cont ro l s
fee simp le p u r c h a s e  ( b u y i n g ) ( s q  .m i . )  /C , Fl-/ 740 190 193
fee simp le purchase  (buy ing )  ( m i . )  /C ,FW 15 0 0
purchase lease (sq .mi.) /C ,FW 84 52 43
easements  (sq . rn i . )  JC , FA-~’ 16 16 1f~
deed restrictions (sq .mi.)
t ax  i n c e n t i v e  subs id y (sq . m l . )
zoning (sq . m i . )
zoning (nil.) /C ,FW b lu 0 0
zoning and/or tax  inc . s u b s . ( s q .m i . )  1C ,FW 6 6 6
zoning a n d / o r  tax inc. subs.  ( m l . )  

_______________ _____ _____ _____

V .  Others
U ro- u t reanr Flood Inn t rol Storage (1000 a f )  10< 31 1) 3

* From t h e  supp l y modc - I for  the following purposes: PS , m d , Rur , Irrig, Pow .

~ F lood  - o n t r o l  s t o ra ge  not i n c l u d e d .
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AR EA 8 AREA 9 AREA 10 AREA 12

• 1980 2000 2u.~0 :~~ :‘ono 202 0 10~() 20(~0 1,20 1980 2000 ~0?0_ _  - _ _ _ _  __ - _ _  - _ _ _ _ _ _

I 50 0 8 0 0 15 5 101
______ ______ ______ ______ ______ ______ ______ 26 143 137 ______ ______ ______

6( 120 180 50 90 170 0.4 1 2
2 3 180 250 120

______ ______
( 2 0 

______ _____ 13 14 _95 ______ ______ ______

12 16 26 6 283 25 1 2 4

12 00 0 0 2100 0 0( 1910 3070 0 3120 4210 40 50 60
_____ _____ 

110 170 
_____ ______ 1 0 170 230 0 _-__Q_ ______

_____ _____ _____ _____ 
1 0 0 0.4 

_____ _____ _____

______ 
2.2  2 .5  4 .0  0 .5 5.0 9. 7 2. 0 

______ _______ _______

2 0 0
1.0 0 0 0.5 0 0 8.5 1.0 2 .5

_____ 
70 90 80 3 

— 5 220 2 50 20~ ______ ______ ______

550 0 0 I 190 190 190
I 15 0 0

84 52 43
8 8 8 8 8 8

65 0 0
6 6 6

_______ ______ _______ 
2 0 

_______ • 29 ______ ~~~~ LL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— ___ ___ ___ ——~~~~. 
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020 

___________

Water Development costs:
storage , upstream 9.8 11.3 38.5

mainstream 12 28 32
wells 10.0 8.8 8.1
desalting o 0 0.8 

__________

Water Withdrawal and Conveyance Costs :
inter-basin transfers
public water supp ly 11 144 30
industrial self-supp lied water 1.5 2.4 2.6
rural water supply x x x
irrigation, agriculture 2.11 0.09 0.03

non-agriculture 8.9 8.1 10.8 
_________

Power Plant Cooling Water 0 39 75 
__________

Hydroelectric Power Generation x x x 
_________

Navigation: coizxnercial 58 57 122
recreational boating 1.3 8.9 12.3 

_________

Water Recreation 1210 690 640 __________

Fish and Wildlife : fishing 2.6 3.8 4.5
hunting
nature study x x x 

__________

Water Quality Mafj~~.: waste treatment , secondary 270 360 510
advanced 0 58 85

other 1 510 0 0 
__________

Flood Damage Reduction : upstream 14.5 0 0.6
mainstream 88.3 7.7 0 

_________

Drainage Control 0.58 1.50 0.71 
_________

Erosion Control 148 143 46 
__________

Health x x x 
_________

Visual and Cultura l 352 78 78 
__________

Sununation of Available Estimated Costs 2700 1600 1700

* From the supp ly model and includes ONR costs .
/ Combined sewer overflows contro l and acid mine drainage control.
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______ ______ 

AREA 8 
______ 

AREA__9~ _ ______ 

AREA 10 AREA 12

_______ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

1.3 7.2 0 2.3 0 0 6.2 4.1 38.5
L 0 0 4 12 28 28

3.0 1.2 0.1 7.0 7.6 8.0
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  (1 (1 fl~ R _

6 9 14 4 133 13 1 2 3
0.3 0.7 1.1 1.2 1.8 1.5

x x x x x x
2.09 0.09 0.03 0.02 0 0

_____ 1.3 1.1 1.4 0.1 0.1 0.2 7.6 6.9 9.2 _____ ______ ______

______ 0 17 25 
______ ______ ______ 0 22 50 ______ ______ ______

_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _  _ _ _  
x x x 

_ _ _  _ _ _ _  _ _ _ _

O 7 7 58 50 115
______ 0.1 0.5 0.9 

______ ______ ______ 1.2 8.4 11.4 
______ ______ ______

______ 360 180 230 ______ ______ ______ 860 520 410 ______ ______ ______

1.5 1.3 1.6 1.1 2.4 2.9 0.02 0.03 0.03
x x x x x x x x x

_ _ _  
,c _ x x 

_ _ _  _ _ _ _  _ _ _  x x x x _ _ _ _  _ _ _ _

90 110 170 180 250 330 3 4 4
o 22 35 0 36 48 0 0 1

______ 270 0 0 
______ ______ ______ 250 0 0 ______ ______ ______

0.4 0 0 14.2 0 0.6
_____ 

42.1 0 0 
______ ______ ______ 46.2 7.7 0 

______ ______ ______

_____ 
0.17 0.44 0.24 0.002 0.005 0.002 0.41 1.05 0.47 

______ ______ ______

_____ 
6 5 7 0.2 0.4 1 142 138 39 

______ ______ ______

_ _ _  x x x x x x x x x x x x
______ 

58 3 3 
______ _______ ______ 

294 74 74 
______ _______ _______

840 370 500 3.00 0.51 1.20 1900 1300 1200 4.0 6.0 8.0
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• 4

NEW YORK

New York Sta te covers 30 ,099 square miles within the Region including
all of Area 13; almost all of Area 12; over half of Area 11; parts of
Area 15 and 17; and small portions of Areas 10 and 14. The major drain-
age of the State is the Hudson River , with other portions of the State
draining into the St. Lawrence , Susq uehanna and Delaware Rivers and in to
Lake Champlain. The topography ranges thro ugh the en tire spec trum of
classification f rom beach and coastal plain in the east to the mountains
of the Catskills aid Adirondacks in the west. Upstate New York is of
high visual quality, central New York is rated medial , and the southern
highly urbanized and metropolitan areas are classified as of low visual

• quality. Uater is abundant in the State , but due to extreme population
concentrations and considerable stretches of pollution along the major
wa terways , water must be imported , especially into Area 13 which is the
mos t seriously water def icient Area in the Region.

• Population totalled almos t 15 million in the State in 1970, with by
far the greatest concentration in the south in and around New York City,
and projections f or 2020 put the total at over 24 million. Per capita
income was 26 percent above the national average in 1970, but is expected
to decline to 15 percent above that average by 2020. Employment was
highest in 1970 for services and related industries which emp loyed 4.5
million and which are expected to employ over 8 million by 2020 . Sig-
nifican t increases are also projected for chemicals and allied products
while decreases are expected for agriculture , forestry and fisheries
percent (50 percen t) ,  textile mill products (almost 50 percent), min ing,  f ood
and kindred products and petroleum refining.

Needs to be Satisfied. The key needs in the State are Wat’r Qualit”
Mai ntenance in Areas 12 , 13, 15 and 17, Publicly Supplied Water in Area i3.
recreat ional boating in Area 15 and Visual and Cultural in Areas 13 and
14. The importan t needs are Publicly Supp lied Water in all seven Areas ,
Indus trial Self—supp lied Water in Areas Il , 12 , 15 and 17 , Water Recreation
in Areas 13, 15 and 17 , and Water Quality Maintenance in all Areas except
Area 11. Other important needs are Visual and Cultural in Areas 11 and 13,
Flood Damage Reduction in Areas 12 , 14, and 15, recreational boating in
Area 13, and Fish and Uildlife in Area 14 and 15. Most of the needs are
largest in either Area 12 or Area 13. The needs which are largest in Area 12
are Industrial Self—supp lied Water , Rural Water Supp ly, I r r igat ion Water ,
Power Plant Cooling (except saline withdrawal) h ydroelectric Power Generation ,
Water Recreation (except visitor days), hunting access , upstream and ~nainstream
Flood Damage Reduction , forest land Drainage Control , agricultural Erosion
(
~ontro] and Visual and Cultural (except unique shoreline and metropolitan
amenities.) In Ar ea 13 the oteds are largest in Publicly Suppl ied Wa ter ,
sal ine w ithdrawal , Nav igation , Water Recreation , visitor days , and all of’ Fish
and Wildlife (except stream surface area , f r esh access , hunting man—days
and hunting access). Other needs largest in Area 13 are Water Quality
Maintenance , tidal and hurricane Flood ~~zna~e Reduction , urban ~~osion
Control and unique natural maintenance and metropolitan amenties development
for Visual and Cultural. Crop land Dra inage Con trol is larges t in Area 11,
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stream surface for  Fish and Wildl i fe  is larges t in Area 15 and fresh
access and hunting man—days for Fish and Wildlife and stream bank
Erosion Control are largest in Area 17.

Devices. The devices which are key in the State are water quality
• control in Areas 13 and 15 and habitat management in Area 11. The im-

portant devices are storage facilities in Areas 10, 12, 15 and 17, with-
drawal facil ities in 12, ~~ 15 arid 17, wells in Area 15, and conveyance
facilities in Area 13. Temperature control facilities are important
in Areas 15 and 17, as are water quality control facilities in all Areas .
Other impor tan t dev ices are wa tershed managemen t , land fac i l it ies and
habitat management in Area 11. The largest device levels occur in Area
12 with the following exceptions: mainstream flood control storage in
Area 17 , secondary (85%) was te trea tment p lants in Are a 11, and brackish
intakes and pumping, wells , diversions into basi’i, potable water treat-
men t p lants and secondary (90%) and advan ced ~.aste treatment plants in
Area 13.

Costs. The largest costs incurred in meeting the needs of the State
are in Areas 12 and 13 with the largest total expenditure in Area 13.
Uater  development , Water  Recreat ion and I)rainage Cont ro l  costs are largest
in Area 12. Publicly Supp lied water , Industrial Self—supp lied Wa ter ,
agricultural Irrigation , commercial navigation , and ups tream Flood Damage
Reduc tion costs are also largest in Area 12. The remaining costs are
largest in Area 13, except for Erosion Control wh ich is largest in Area 17.
The largest total expenditures in the State will be for inter—basin trans-
fers (2000), Publ icly Supp lied Wa ter (2020) ,  Power Plant Cooling Wa ter
(2020) and mainstream Flood Damage Reduction (1980). In addition , the
expend itures for  Wa ter Recre ation , Wate r Quality Maintenance and Visual
and Cul tural wil l  be very large in all time periods .
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _

______ 
STATE TOTAL 

______ _______NEEDS-cumulative 
Pres. 1980 2000 2020

PubIic1~ Supplied Water (mg4~ 1700 2200 3000 4000 
_______

Industrial ~e1f-Supp 1ied Water (mg d) 430 720 1290 2180 
_______

Rura l  Wa ter Supp ly (mgd) 86 118 141 110 
_______

Irrigation Water: agriculture (1000 afy) 31 82 128 134
non-agriculture (1000 afy) 25 64 106 162 

______

Power Plant Cooling : withdrawa l, sal ine (cfs) 9300 10900 18500 33100
brackish (cfs) 1500 10800 13300 5900
fresh (cfs) 630 1740 3510 5640

consumption , brackish(cfs) 14 98 119 52
fresh (cfs) 8 19 218 604 

______

Hydroelec tric Power Generation (mw ) 1600 4600 11000 27500 
______

Navigation: commercial (m. tons annuall y) 100 120 190 290
recreationa l boating (1000 boats) 510 680 960 1870 

_____

Water Recreation : visitor days (m.) x 200 320 560
stream or river (miles) x 510 740 960
water surface (1000 acres) x 120 170 240
beach (acres) x 2000 2900 4500
poo l (in. sq. ft.) x 36 52 81
land fac ilities (1000 acres) x 57 80 121 

_____

Fish & Wildlife: sport fishing man-days (in.) 21 24 29 35
sur fac e ar ea , lake (acres) x 1.8 7.2 15.3

stream (acres) x 0.08 0.54 1.29
access , fresh (acres) x 0.19 0.52 0.92

sal t (acres) x 1.7 4.6 7.9
anadromous (acres) x 0.046 0.063 0.084

piers (1000 feet) x 49 130 224
hun ting , man-days (m.) 4.8 5.3 6.4 7.6

access (1000 sq. mi.) x 0.66 2.69 4.95
na ture study, nan-days (m.) 18 20 24 29

access(1000 ac.) x 46 123 213 
_____

Jater Quality Maint.: non-industrial (in. PEs) 13000 16000 20000 24000
industrial (in. PEs) 19000 38000 70000 133000 

____

Flood Damage Reduction :
avg. ann. damage, upstream (m. $) 4.1 6.0 10.9 20 .4

mainstream (in . $) 13 19 37 75
tida l and hurricane (in. $) 32 49 91 176 

____

Drainage Control: crop land (1000 acres) 210 310 490 570
forest land (1000 acres) 0 0.8 24.4 94.6
wet land (1000 acres) 

_______ _______ _______ _____

Erosion Control: agriculture (1000 acres) 3200 4100 4700 4800
urban (1000 acres) 1700 2000 2400 2900
stream bank (ml.) 0 73 219 366
coas tal  shorel ine (liii.) 0 6 20 34

Health: vector contro l and pol l ution cont rol  x x x x
Visua l & Cultural:

landscape main tenance , unique natural(sq . i’~i . )  6200 6200 6200 620()
unique shoreline (ml.) x 80 80 80
hi gh quality (sq . ml.) 3400 3400 3400 34 00 

•
divers ity (sq . mi.) x 1200 2300 34 0t )
agriculture (sq . mi.) x 2600 2600 2600

landscape deve lopmen t , quality (sq . mi.)
diversity (sq . ml.)
metro , amenities (mi.)

(sq . m i . )  x 110 110 11(
—
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AREA 10 ~t~~A 11 AREA 12 AREA 13
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~~ ~ 4 6 10 i ~~~f L4 ~~~2 44 k1
9300 .0900 8500 3l0(

1500 .0800 3300 5900
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_____ 
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x 10 10 20 x 50 80 111 x 50 60 81
x 100 100 200 x 1000 1500 2300 x 700 900 1501
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0.3 0.3 0.4 1 ‘2 2 2 3 2 2 3 • 15 17 21 2.’
x 1.2 3.4 5.~

x 0 0.06 0.28
x 0.03 0.08 0.15 x 0.03 0.10 0.21 x 0.03 0.08 0.l

x 1.7 4.6 7.~
x ) .029 .040 .05.

x 49 130 22’
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______ 
AREA 14

NEEDS-cumulative Pres . 1950 2000 2020
Public ly Supplied Water (mgd) 10 10 30 40 ______

Industria l Self-Supplied Water (mgd) 
_______ _______ _______ _____ ______

Rural Water Supp ly (mgd) 
_______ _______ _______ _____ ______

Irrigation Water: agriculture (1000 afy)
non-agriculture (1000 afy) 1 1 2 3 ______

Power Plan t Coo ling: withdr awal , saline (cfs)
brackish (cfs)
fresh (cfs)

consumption , brackish(cfs)
fresh (cfs) 

________ _______ _______ ______ ______

Hydroelectric Power Generation (mw) 
_______ _______ _______ _____ ______

Navigation: commercial (m. tons annually) 10 10 20 30
recreationa l boating (m OO boats) 10 20 30 40 _____

Water Recreation : visitor days (r~i.)
stream or river (miles)
water surface (1000 acres)
beaches (acres)
pool (m. sq. ft.)
land facilities (1000 acres) 

_______ _______ _______ ______ _____

Fish & Wildlife: sport fishing man-days cm.) 0.04 0.04 0.1 0.1
sur fac e area , lake (acres) 0 0 0.3 0.8

stream (acres) 
~ 0.08 0.24 0.43

access , fresh (acres) 
~ 0.01 0.03 0.05

sal t (acres)
anadromous (acres) x 0.001 0.001 0.001

piers (1000 feet)
hun t ing , man-days (m.) 0.03 0.03 0.04 0.05

access (1000 sq. mi.) x 0.01 0.03 0.05
nature study, man-days (rn.) 0.1 0.1 0.1 0.1

access(1000 ac.) 
______ 1 3 _____ ____

Water Quality Maint.: non-industrial (in. PEs) 100 100 100 100
indusrrial (in. PEs) 

_______ ______ _______ _____

Flood Damage Reduction :
avg . ann . damage, upstream (in. $) 0.004 0.01 0.01 0.02

mainstream (in. $)
tidal and hurricane (in. $) 

_______ _______ _______ _____ —Drainage Con trol :  crop land (1000 acres) 1 2 2 3
forest land (1000 acres)
wet land (1000 acrei) 

______ ______ ______ _____

Erosion Control: agriculture (1000 acres) 10 10 10 10
urban (1000 acres) 30 50 100 100
stream bank (mi.) x 2 7 11
coastal shoreline (mi.) 

_______ _______ _______ _____ —
Health : vector contro l and pollution control x x x x 

—
Visua l and Cultural:

landscape maintenance , unique natural (sq. mi.)
unique shoreline (mi.)
hig h quality (sq . ml.)
diversity (sq . mi i i . )
agriculture (sq. mi.)

landscape developmen t , qua lity (sq . mi.)
diversity (sq. ru .)
metro . amenities (ml.)

( s q.  in .) 
_________ _________ _________ _______
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____ 
AREA 15 AREA 17 AREA AREA— — — — — — — — — — — — — — —-
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4 10 21 3~ 2( 4( 71 131
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x .002 .005 ‘.0O~ x .Ol4).017 .022

0.1 0.1 0.1 0.. 1.5 1.7 2.1 2.(
x 0.16 0.48 0.8: x 0 0.31 0.79
0.1 0.1 0.1 0.2 1 1 1

- & 6 JJ x 2 • 

—100 100 100 b C  1000 1000 1000 1000
- 1~Q ~~~ ~ QQ J~~ ~ QQ iQQ ~~QQ J~Q~ — — — —

0.2 0.3 0.5 0.9 0.5 0.7 1.4 3.(
0.5 1 1 3 5 10 22

20 30 40 SC 50 70 100 100
0 0 1.1 4.5 0 0.8 4.1 14.4

200 300 300 40( 1000 1400 1600 1600
200 300 400 500 300 400 500 600

O 12 37 6: x 26 78 130

x x x x x x x x

200 200 200 200

x 300 600 800

— — — — — — — — — — — — — — —
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STATE TOTAL
DEVICES - incremental

Purpos es 1980 2000 2020
I. Resource Management
A. Water

Storage Fac i l iti es ~
reservo irs , upstream (1000 af) Rec ,FW ,VC* 96 73 863

mainstream (1000 af) FW,VC ,Rec ,WQ* 23 150 691 
—

Withdrawa l Fac il ities
intakes & pump ing , fresh (mgd) PS ,Ind ,Pow ,Irr ig 280 860 1420

brack ish (mg d) m d  170 250 360
wells (mgd) * 190 330 370 

—

Conveyance Facilities
interbas in divers ions , into (mg d) * 0 270 490

out of (mgd) * 0 270 1020 
—

Quality Control Facilities
chemical/biolog ical

potable water treat. plants (mg d) PS 50 463 815
waste treatment p lants

secondary (857~) (m . PEs removed) WQ,VC 1600 0 0
secondary (907~) (m . PEs removed) WQ,VC 47000 80000 141000
advanced (957.,) (in. PEs removed) WQ,VC 2100 3500 7600

Desalting Facilities 
_________________ ______ ______ ______ —

B. Water/Land
Upstream Flood Plain Mgmt.(l000 acres) FDR ,VC ,Drn ,FW 13 93 114 

—

Local Flood Protection
ocean (projects) FDR 3 2 . 0
river (projects) FOR 17.5 10.5 1.0
flood control channels (miles) 

________________ ______ ______ ______

Watershed Management (1000 acres) FDR ,VC ,Drn ,FW 360 770 710 
—C. Land

Controls
fee  simp le pur chase (buying)(sq .mi.) VC ,FW 660 500 500
fee simp le purchase (b uying) (ml.) VC ,FW 80 0 0
purchase lease (sq .m i.)
easements (sq .mi.) VC ,FW 550 500 500
deed restrictions (sq .mi.) VC ,FW x x x
tax incentive sub sidy (sq .tni.)
zoning (sq .mi.) VC ,FW 500 0 0
zoning (mi.)
zoning and/or tax inc . subs.(sq .mi.) VC ,FW 2690 90 90
zoning and/or tax inc . subs . (mi.) 

_______________ _____ _____ _____

V. Others
Upstream Flood Control Storage (1000 af) FOR 44.8 5.1 3.8
Mainstream Flood Control Storage (1000 af) FDR 38 70 0 

—

* From the supp ly model for the fo l low ing pu rposes :  PS , m d , Rur , Irrig, Pow .

• Flood contro l storage not included.
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AREA 10 .~R:. A 11 ~~~~ 12 ~\ h r A  13
— _ _ _ _  _ _ _ _  _ _  _ _

1980 2000 020 • . Y~O ~‘2o I 1’)’ . : • 2’~ 1’ Yi  101)0 1020

3 14 6 69 35 613
O 0 44 0 3 

- 
30 10 110 371 

______ ______ ______

0.2 0.4 0.5 50 80 100 200 420 660 5 310 560
10 10 10 160 2 30

______ ______ ______ 
10 20 10 3 40 30 150 210 10

0 270 490
______ ______ ______ _____ ______ 

0 270 1020 
_____________

• 1 28 3 4 8 16 31 87 179 5 309 562

200 0 0 1400 0 0
0 200 300 0 2000 4000 9000 15000 28000 37000 ‘61000 106000
0 10 20 

______ ______ ______ 
0 0 1600 2100 3400 5900

______ _______ _______ 
1 14 14 11 79 100 

______ _______ ______— — -i

3 2 0
11.5 0.5 0 0 1.0 0

- 

, 
130 250 200 390 390 

_____ _____ _____

10 10 10 450 400 400 110 0 0
I 80 , 0 0

10 10 10 400 400 400 50 0 0

500 0 0

2600 0 0

_____ - 
4 2 . 0  1.5 0 —____ _____ _____
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AREA 14
DEVICES - incremental

___________________________________________ - 

Purposes 1980 2000 2020

I. Resource Management
A. Water

Storage Facilities ~
reservoirs , upstream (1000 if) tec ,FW ,VQ*

m a i n s t r e a m  (1000 af) ~W ,VC ,Rec ,WQ* 
_____ _____ _____ —

Withdrawa l Facilities
in takes  & pumping , f r e s h  (mgd) 8S , Ind ,Pow , I r r i g 0.5 4 20

brack i sh  (nu g d) nd
we l l s  (mg d) 

_________________ ______ ______ ______ —

Conveyance Facilities
interhasin diversions , into (mgd~

out of (mg d) c
________________ ______ ______ ______ —

Quality Contro l Facilities
chemical/biolog ical

potable water treat. p lants (mg d) S 1 7 17
waste treatment plants

secondary (857~) (in. PEs removed) Q,
VC

secondary (9O7~) (in. PEs removed) Q,
VC 100 100 100

advanced (957~) (in. PEs removed) rQ, VC 10 10 10 
—

Desalting Facilities 
_________________ ______ ______ ______ —

B. Water/Land
Upstream Flood Plain Mgmt.(l000 acres) ‘DR ,VC ,FW ,Rec 0.02 0.4 0.3 

—
Local Flood Protection

ocean (projects) ‘DR
river (projects) DR 0 2.0 0
flood contro l channels (miles) 

___________________ ______ _______ ______ —
Watershed Management (1000 acres) ‘DR ,VC ,Drn ,FW 4 10 10

~~~. Land
Con tro is

fee simp le purchase (buying)(sq.mi.) TC ,F’W
f ee simp le purchase (buy ing) (mi.) TC , FW
purchase lease (sq .mi.)
easements (sq.mi.) TC , FW
deed restrictions (sq .mi.) ~C , FW
tax incentive subsid y (sq .mi.)
zoning (sq.mi.) IC ,FW
zoning (ml.) ‘ H,
zoning and/or tax inc . subs.(sq .mi.) TC ,FW
zoning and/or tax inc . subs. (mi.) 

________________ _____ ______ _____

V. Others
Upstream Flood Control Storage (1000 af) ~DR 

— ______ ______ ______

Mainstream Flood Control Storage (1000 af) DR ______ ______ ______ —

* From the supp ly mode l for the tollow i ng purposes: PS , m d , Rur , Irri g, Pow.
Flood contro l storage not i n c l u d d .
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AREA 15 AREA 17 AREA AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
— -~~~~~~~~~~~

13 18 234 11 6 11

— _______ ______ ______ 
13 37 246 

______ _______ ______ ______ ______ ______

5 10 20 20 40 60
3 10 10

10 10 30 20 50 10 
_____ ______- -

1 3 3 9 22 36

200 500 1000 1000 1000 2000
10 30 50 50 100 100 

______ ______

• 
— 

1 0 0.3  
_____ _____ _____ _____ _____ _____ _____ _____ _____

5.0 7.0 0 1.0 0 1.0

= 6 110 0 20 20 60

90 90 90

90 90 90
x x x

90 90 90

2.8 3.6 0 0 0 3.8 
_____ _____ _____ _____ _____ _____

_______ ______ _______ 
38 70 0 

______ _______ ______ ______ ______ _______
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• FIRST COSTS - inc rementa l  STATE TOTAL
($ mi llion 1970) 1980 2000 2020 

___________

Water Development COSLS:
storage , ups tr ea m 26 22 157

mains t r eam 13 91 189
• wells 41 48 29

desa l t i ng  
______ ______ ______ __________

Water  Wi thdrawa l and Conveyance Costs:
inter-basin transfers 0 380 150

• public water supp ly 44 171 262
industrial self-supp lied water 2.2 3.9 6.0
rural water suppl y x x x
i rr iga tion , agriculture 9.1 13.4 1.1

non-agriculture 34 34 45 __________

Power Plant Cooling Water 0 140 320 
_________

Hydroelectric Power Generation x x x 
_________

Navigation : contnercial 30 98 27
recreat iona l boa t ing  12 24 40 

_________

Water Recreation 1400 1000 1900 __________

Fish and W i l d l i f e : f i sh ing  19 31 35
hun ting x x x
nature  s tud y x x x 

_________

• Water Quality Maint.: waste treatment , seconda ry 3000 6100 10600
advan ced 430 720 1920

other ,~ 3700 0 0 
_________

Flood Damage Reduction: upstream 5.8 4.3 2.0
mainstream 211 90 0 

_________

Drainage Contro l 6.1 11.2 6 .8  
________

Elosion Contro l 105 122 91 
________

• He~a 1th x x x 
________

Visua l and Cul tura l 760 210 210 
_________

Summation of Available Estimated Costs 9800 9300 16000

* From the supp ly model and incl udes OMR costs .
,~ Combined sewer over f lows  contro l and ac id  mine d r a in a g e  c o n t r o l .
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_____ 

AREA 10 
_____ 

AREA 11 AR EA 12 
_____ 

AR EA 13
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

1 3 1 16 7 87
O 0 21 0 4 24 2 69 74

6 9 3 17 23 3 4 6 17

0 380 150
0.4 13 1 4 7 13 27 70 109 5 63 112

0.2 0.4 0.5 1.1 2.1 3.3 0.9 1.2 1.8
x x x x x x x x x
1.4 3.0 0 5.6 9.4 0

1 1 1 3 2 3 11 10 12 11 14 19
— ______ ______ ______ 

0 10 40 0 80 180 
______ ______ ______

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
x 

_ _ _ _  
x x x

0 80 27 30 18 0
0.01 0.1 0.1 0.3 1 1 4 7 11 7 14 25

— ______ ______ ______ 4 10 10 900 500 900 300 400 700
0.1 0.2 0.3 0.5 1 1 1 1 1 17 27 31

x x x x x x x x x x x x
x x x x x x x x x x x x— 

10 20 20 100 200 300 600 1100 1900 2100 4700 8100
0 3 3 0 0 680 420 700 1210

• 40 0 0 300 0 0 3400 0 0
5.5 3.9 0

______ ______ ______ ______ _______ ______ 
15 0 0 182 55 0— 

0.03 0.1 0.04 2.6 5.4 3.4 1.6 2.6 2.6 
_____

2 2 2 14 13 6 32 31 21 11 23 15
x x x x x 

- 
x x x x x x x

_____ 
2 2 2 160 140 140 

~~~~~o 0 0

14 39 48 180 270 410 2100 2100 4200 7000 6400 10400
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FIRST COSTS - incremental 
______ 

AREA 14 
____________

($ million 1970) 1980 2000 2020 
_____________

• Water Develop ment Costs :
storage , ups tream

mains tream
wells

• desalting 
______ ______ ______ ___________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers
public water supply ~~.4 2 3
industrial self-supp lied wa ter

• rural water supp ly
irr iga tion, agri cul ture

non-agriculture 
~~~~ 

1 1 
____________

Power Plant Cooling Wa ter 
______ ______ ______ ____________

Hydroele ct ric Power Genera t ion
Naviga tion : commercial

recrea tiona l boa ting 1 1 1 
____________

Water Recrea tion 
______

Fish and Wildlife : fish ing 0.01 0.02 0.02
hun t ing x x x
nature stud y x x x 

____________

Wa ter Quality Maint.: waste treatment , secondary 10 10 10
advanced 1 1 2

other ,L 
______ ______ ______ ____________

Flood Damage Reduction: upstream
mains tream 0 14 0

Drainage Control öTh3 0.1 0.02 
___________

Erosion Control 3 2 2 
____________

Health x x x 
___________

Visual and Cul tura l 
______ ______ ______ ____________

Sunenation of Available Estimated Costs 16 31 19

* From the supp ly model and includes OMR costs.
i~ Combined sewer overflows contro l and acid mine drainage control.
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AREA 15 AREA 17 
- ______ 

AREA AREA

______ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

4 9 61 5 3 8
11 18 70

2 2 2 11 9 4

1 2 2 6 14 22
0.03 0.1 0.1 0.1 0.2 0.3

x x x x x x
0.1 0.1 0 2.1 1.0 1.1

_ _ _  4 4 6 3 3 4 _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _

_______ _______ 40 60 0 10 40 _______ ______ ______ ______ _______ _______

_ _ _ _  _ _ _ _  x x 
_ _ _ _  _ _ _ _  

X 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

______ 0.02 0.3 0.5 
• 

0.2 1 1 
______ ______ ______ ______ ______ ______

_____ 7 2 3 200 100 _ 200 _____ _____ _____ _____ _____ _____

0.04 0.1 0.1 1 1 1
x x x x x x

_ _ _ _  
X X X x x — x 

_ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

10 30 100 100 100 200
0.4 5 10 10 10 20

0.3 0.4 0 0 0 2.0 
—— _____ _____ _____

_______ 
2 4 0 12 16 0 

_______ ______ ______ ______ _______ _______

______ 
0.5 1.3 0.5 1.3 1.7 0.3 

______ ______ ______ ______ ______ ______

_____  
11 14 14 32 37 30 

_____  _____  _____  _____  _____  _____

_ _ _ _  
x x x x x - x 

_ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

______ 
60 60 60 

______ ______ ______ ______ ______ ______ ______ ______ ______

97 174 319 395 325 604
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NEW JERSEY

New Jersey covers 7 ,836 square miles including all of Area 16,
most of Area 14 , a significant portion of Area 15 and a small part of
Area 12. The significant drainages in the State are the eastern portion
of the Delaware River drainage area and all of the smaller Passaic , Raritan

• and Ilackensack Rivers in the north. The overall visual quality is medial ,
though there are sections of both high and low quality. The topography
ranges from flatband and coastal plain to undulating land and roll ing
hills. The water is seriously degraded in many sectors and it is projected
that the State will soon have to import considerable quantities to aug-
ment existing supplies.

Most of the State is densely populated , particularly in the northeast
and southwest. The population was almost 7 million in 1970 and is expected
to reach 13.3 million b y 2020 . Per cap ita income was 20 percent above by
2020. Employment is highest in services and related industries , wh ich
shou ld increase by over 130 percent by the end of the Stud y period. Chemicals
and allied prod ucts also has hi gh emp1oyT~ent and should have large increases
b y 2020 . Other increases are projected in primary metals and paper and
allied products , while decreases are projected for textile mill products ,
petroleum refining and agriculture , forestry and fisheries.

Needs to be Satisfied. Water Quality Maintenance is a key and im-
portant need in Areas 12, 15 and 16 and an importan t need in Area 14. Rec-
reational boating is key, in the Delaware basin , to the fulfillment of
its important Water Recreation need. Similarly ,  Visual and Cultural
developmen t of quality landscapes and metropolitan amenties is key to the
importan t Water Recreation needs in the urban , industralized and densely
populated Area 14. Other important needs are Publicly Supp lied Water
in all Areas, Fish and Wildlife , Flood Damage Reduction and recreational
boating in Area 14, Industrial Self—supp lied Water , commercial navigation ,
Fish and Wildlife and Flood Damage Reduction in Area 15 and Industrial
Self—supply in Area 16. The need for Irrigation Water is largest in Area
15 (agriculture) and in Area 14 (non—agriculture) . The Hydroelectric Powe:
Generation and P )wer Plant Cooling needs are largest in Area 15 except for
saline and brackish withdrawals which are largest in Area 16. The Fish and
Wildlife needs are largest in Area 15 except for surface area stream access
and nature study man—days and access in Area 14 and sport fishing man—days ,
salt access , and piers in Area 16. Flood Damage Reduction is largest in
Area 14 except for tidal and hurricane in Area 16. The largest Drainage

• Control needs are for crop land in Area 15 , forest land in area 16 and vet
land in Area 14. Agriculture Erosion Control is largest in Area 15, urban
and stream bank Erosion Control are largest in Area 14 and coastal shoreline
erosion control is largest in Area 16. The Visual and Cultural needs
that are largest in Area 14 are quality development and metropolitan
amenties (rid.) in Area 15 they are diversity and agricultural development

L

and metropolitan amenties (sq. rid.), and in Area 16 , unique natural and
unique shoreline maintenan ce. The remaining needs are all largest in
Area 14.
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Devices. The key device in the State is water quality control
facilities in Area 15 which is also important in Areas 12, 14 and 15.
Other importan t devices are storage facilities and withdrawal facilities
in Areas 14 and 15, wells in Area 15, conveyance fac ilities in Area 14,
and temperature control facilities in Area 15. The largest device levels
in Area 15 are out—of—basin diversions , f l ood con trol channels , easements
and zoning and/or tax incentive subsidies (sq. mi.). In Area 16 the
devices which are largest are secondary (85%) waste treatment p lan ts ,
desal ting fac i l ities , ocean projec ts, fee simple purchase (ml.) purchase

• lease and zoning (sq. mi. and mi.). The remaining devices are all large—
est in Area 14.

Cost. The largest costs incurred in the State are in Area 14 which
has the largest expenditures in all categories except for the following.

• Area 15 has the largest expenditures for agriculture Irrigation Water ,
cominerical navigation , and Visual and Cultural needs and for wells. The
largest costs in Area 16 are recreational boating, Fish and Wildlife ,
Drainage Control and Erosion Control. The large expenditures in the State
as a whole are for Publ icly Supp lied Water (2000—2020) , commercial naviga-
tion (1980—2000) , and mainstream Flood Damage Reduction (1980—2000). The
expenditures for Water Recreation , Water Quality Maintenance and Visual
and Cultural are also very large in all time periods .

•‘.1•
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NEEDS-cumulative 
Pres . 1980 2Oi~O 2020

Publicl y Supp lied Water Cmgd) 780 T~4~~ 1800 2860
Industrial Self-Supp lied Water (mg d) 480 840 1260 1960 _______

Rural Water Supp ly (mgd) 30 41 57 51 _______

Irrigation Water: agriculture (1000 afy) 52 149 162 132
non-ag riculture (1000 afy) 14 34 57 87 _______

Power Plant Cooling : withdrawa l , saline (cfs) 5000 9500 28600 58500
bra ckish (cfs) 1100 800 3700 8500
fresh (cfs) 710 500 390 470

consumption , brackish(cfs) 9 13 47 114
fresh (cfs) 

_______ 10 41 78 _______

Hydroelectric Power Generation (mw) 
~~~~ 850 1450 2400 _______

Navigation : commercial (m. tons annuall y) 160 210 290 460
recreationa l boating (1000 boats)

• 200 270 410 650 _______

Wa ter Re crea tion: v is itor days ( in . )  x 110 170 310
stream or river (miles) 220 340 460
wate r surface (1000 acres) 58 87 123
beach (acres) x 640 960 1560
poo l (in. sq. ft.) x 12 19 30
land fac ilities (1000 acres) 

~ 33 48 75 _______

Fish & Wildlife : sport fishing man-days (m.) 11 13 16 20
surface area , lake (acres) 

~ 0.9 5.0 10.1
stream (acres) 

~ 0.22 0.97 1.92
access , fresh (acres) 

~ 0.089 0.242 0.423
sal t (acres) x 0.92 2.77 4.96
anadromous (acres) 

~ 0.008 0.015 0.022
piers (1000 feet) x 26 79 141
hunting , man-days (m.) 3 7  4.2 5.1 6.2

access (1000 sq. mi.) 
~ 0.36 1.14 1.88

nature study, man-days (m.) 8.1 9.3 11.4 13.9
access(1000 ac.) x 39 104 180 _______

Water Quality Maint.: non-industrial (m. PEs) 7000 7700 9400 11500
industrial (in. PEs) 14000 32000 69000 .43000 _______

Flood Damage Reduction:
avg . ann. damage , upstream (in. $) 2.1 3.1 5.4 9.9

mainstream (m. $) 19 29 55 105
tidal and hurricane ( i n .  $) 7 ii 21 41 _______

Drainage Control: crop land (1000 acres) 64 84 135 148
fores t land (1000 acres) o 0 9.7 40.2
we t land (1000 acres) 

_______ _______ _______ _____ _______

Erosion Control: agriculture (1000 acres) 520 660 760 770
urban (1000 acres) 940 1300 1730 2130
stream bank (mi.) 0 59 177 295
coastal shoreline (nh .) 

~L 110 240 270 _______

Health: vector contro l and pollution control
Visua l & Cultural:

landscape ma in tenanc e , unique natural (sq. ~~~~ x 300 300 300
unique shoreline (mi.) 38 38 38
hig h quality (sq . mi.)
diversity (sq . mi.) x 280 560 850
agr iculture (sq . mi.) 200 200 200

landscape develop men t , quality (sq . n ii . )  x 230 460 690
diversity (sq . mi.)
metro , amenities (mi.) 2 2 2

(sq . ml.) 
_______ 

170 170 j
~~
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AREA 12 AREA~~ j  AREA~~~~ AREA~~~~~

_ _  
~~~~~~~Q ~~ Q ~~~~~~~~ P 12~ ~~QQ 660 

~1~IQ ~~~ 1~Q l~ ~~~ 411 9( 
~~~ 231 ~51

—~~~~~~ ~~~ —~~~~~~ ~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~ 
1441 l( 1( 

~~~ S
— —15 ~~19 1~ ~~~ 12 ~~JJ 21 2~ 

‘
~~~~~~~~~~~~ J I

4 9 6 : 34 94 ii: 8 14 4~ 4~ 4 :
~~ 2 _J ~~~J : j  

~~11 22 ~( ~~~~ _U JJ ?• 
~~~~~l 12 ~~Jj5000 4800 6400 .0100 ( 2000 8501 .2101 1 270( L370( 36401

0 1 0 l50( 700 500 40( 301 3OC 30( 330( 670 1
0 I 10 6( 710 500 371 411
0 0 0 14 ( 10 14 3: 3: o

________ 0 0 7 33 5 10 34 4~
________ 10 130 130 300 340 720 l32( 21O(

130 150 220 331 30 50 71 121 0.3 O.~ 0.1
________ 

1 2 4 lC 120 170 240 390 60 80 ll( l8( 21 31 5( 7(
x 30 130 231 x 3 10 11 x 21 4( 7(
x 170 260 350 x 10 10 2 1 x 4 1 6( 9
x 48 70 99 x 2 : ~ x 13 1
x 490 730 1170 x 20 30 5( x 121 2O( 34
x 10 14 23 x 0.4 1 : x 2 4

________ — — _ .
~~~~ . ••••~~~j _ J9 _~~1 ~~~~~~~~~ 

_j _j _~~~~~~ ~~~~~~~~ _4
0.4 0.4 0.5 - 2 2 3 : 2 2 3 : 7 11 1

x 0 0.9 2.0 x 0.8 3.4 6.7 x 0.1 0.7 1.
x 0 .22  0.66 1.17 0 0 0.31 O . 7 ~x .001 .00 7 ‘ .013 x 1 .023 1.07 1 .128 x .057 1 . 140 ) .24 (  x .001 .024 .04.

x 0.06 0.15 0.21 x 0.8( 2.63 4.7
x .002 .003 ‘ .004 x 1 .001 1 .002 .003 x .003 1 .007 1.01] x .002 .00: 1.00

x 2 4 x 25 75 13’
0.2  0.2 0 . 2  0.3 1.4 1.6 1.9 2 .3  1.5 1.7 2.1 2. 1 0.6 0 .7  0.9 1.

x 1.004 0.01 0.02 x 0.19 0.42 0.70 x 0.17 0.51 0.81 x ( 0 .20  0 . 3 i
0 .4 0 .4  0.5 0.6 4.4 4 .9  5.9 7.1 1.8 2.1 2 . 7  3. 1.6 1.9 2 . .  2.

_ _  ~~~~ ~~~~ 2 2_  22 ~~~2 ~ 1Q~~~~~~
_ 8 W __J 23 ~ I

300 300 400 500 4000 4900 6000 7200 1300 1600 2000 250( 1500 800 1000 1301
_______ 

2000 6000 2000 105000 2000 5000 3000 0001 1000 1000 4000 8001

1.0 1.6 2.9 5.4 1.0 1.4 2.3 4.2 0.1 0.1 0.2 0.:
19 29 55 105

_______ 2 3 7 1/ 5 7 14 21
2 3 5 6 18 24 38 41 25 32 52 51 19 25 40 4~0 0 0 .4  1.4 0 0 1.4 5. 1  0 C 8.0 33. 1

_ _ _ _  x x
50 60 70 70 120 140 160 160 270 370 440 45( 80 80 90 9(
20 20 20 30 460 710 920 1090 240 330 460 59( 220 250 320 42(
0 1 2 3 0 35 104 174 0 16 47 71 0 8 24 4(

_______ 0 20 40 4( 0 90 200 23(
_ _ _ _  

x x x x x x x x x x x x x x x x

x 300 300 30
x 8 8 1 x 30 30 3~

x 30 60 90 x 250 500 76(
x 200 200 201

x 130 260 390 x 100 200 301

x 2 2 2— — x x 9C x I 20! 20 21
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A.  Wa ter

Storage Facilities ~
reservo irs , upstream (1000 af) Rec ,FW ,VC* 163 21 273

mainstream (1000 af) FW ,VC ,Rec ,WQ* 0 108 15 
______

Withdrawa l Facilities
intakes & pump ing ,  fresh (mgd) PS ,Ind ,Pow ,Irrig 300 530 1410

br ac kish (mgd) m d  530 820 1190
wells (mgd) * 28 139 133 

_______

Conveyance Fa ci l ities
interba sin divers ions , into (mgd) * 35 300 530

out of (mgd) * 35 300 0 
______

Quality Con trol Fa c il iti es
ch emical /b iolog ical

potable water treat , p lants (nigcl) PS 50 421 925
waste treatment p lan ts

secondary (85%) (m. PEs removed) WQ,VC 1900 0 0
secondary (90%) (in. PEs removed) WQ,VC 34000 70000 139000
advanced (957,) (in. PEs removed) WQ,VC 2100 3900 7700 

______

Desalting Facilities * 0 0 6.0 
______

B. Water/Land
Upstream Flood Plain Mgmt.(l000 acresl FDR ,VC ,Drn ,fl-~’ 11 12 17 

_____

Local Flood Protection
ocean (projects) FDR 4 0 0
river (projects) FDR 15.5 23.0 1.0
flood control channels (miles) FDR 1.0 28.7 0 

______

Watershed Management (1000 acrei~ FDR ,VC ,Drn 57 310 109 
______

C. Land
Controls

fee simp le purchase (buy ing)(sq .rni.) VC ,FW 440 230 230
fee simp le purchase (buying) (ml.) VC ,FW 25 0 0
purchase lease (sq .mi ,) VC ,FW 220 100 100
easements (sq.mi.) VC ,FW 149 99 99
deed restrictions (sq.mi .) VC ,FW x x X

tax incentive subsidy (sq .mi .)
zoning (sq .mi .) VC ,FW 150 0 0
zoning (mi .) VC ,FW 15 0 0
zoning and/or tax inc . subs.(sq .mi.) VC ,FW 224 84 84
zoning and/or tax inc . subs . (mi.) 

________________ _____ ______ ______ ______

V. Others
Upstream Flood Control Storage (1000 ~~f )  FDR 13 91 9 ______

Mainstream Flood Control Storage (1000 af) FDR 47 314 0 ______

* From the supp ly model for the following purposes: PS , m d , Rur , Irrig, Pow .

~ Flood contro l storage not included .
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AREA 12 AREA 14 AREA 15 AREA 16

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

138 0.4 0 15 21 273 10 0 0

______ ______ —_____ 
0 108 0 0 0 15

3 10 10 140 190 780 150 320 610 -20 20 10
370 520 740 150 270 430 20 20 20

0.2 3 2 9 119 16 20 17 79 0 0 36

35 300 530
______ 

35 300 0

6 16 33 27 356 843 17 49 49

1900 0 0
300 400 500 2800( 52000 101000 6000 13000 29000 0 4000 9000

0 0 30 1500 2900 5600 500 700 1600 0 200 500
____ _____ _____ ______ _____ ______ _____ _____ ______ _____ 

0 
_____ 

6.0

_____ ______ ______ _______ 
6 12 16 4 0 1 1 0 0

4 0 0
13.5 13.0 1.0 2.0 10.0 0

____ ______ ______ ______ ______ ______ ______ 
1.0 28.7 0

_____ ______ ______ _______ 

48 148 109 9 162 0

210 150 150 80 80 80 150 0 0
2 0 0 8 0 0 15 0 0

100 0 0 120 100 100
15 15 15 134 84 84

x x x

150 0 0
15 0 0

224 84 84

_ _ _  _ _ _ _  _ _ _ _  
12 40 9 1 51 ( 

_ _ _

_ _ _ _  _ _ _ _  _ _ _ _  
0 256 ____o

~~~~~~~

47 58 (
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020 

___________

Water Development Costs:
storage , ups trea m 36 11 72

mains tream 0 54 11
wells 11.2 13.6 8.7
desal ting 0 0 13 

___________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers 10 89 417
public water supp ly 38 133 210
industrial self-supp lied water 4.4 6.2 9.8
rural  wa ter supp ly x x x
ir r igation , agriculture 11.5 4.7 0

non-agr iculture 16 18 22 ___________

Power Plant Cooling Wa ter 0 24 50 __________

Hy droelectric Power Generation x x x 
__________

Navigation : cou~nercia1 249 230 5
re crea t ional boating 15 26 32 ___________

Water Recreation 440 380 640 ___________

Fish and Wildlife : fishing 4.8 8.9 10.6
hunting x x x
nature study x x x 

___________

Water Quality Maint .: waste treatment , seconda ry 2600 5400 11000
advanced 360 810 1590

other ,~ 930 0 0 ___________

Flood Damage Reduction : upstream 5.3 14.9 0.8
mainstream 280 410 0 

___________

Drainage Control 1.6 
- 

4 .4  2 . 2  
__________

Erosion Con trol 165 
- 

186 
- 

88 
___________

Heal th x 
-- 

x x 
__________

Vis ual and Cultura l 580 180 180 
__________

Summa tion of Ava ilable Es timat ed Costs 5800 8000 14400

* From the supp ly model and includes ONR costs.
/ Combined sewer overflows contro l and acid mine drainage control.
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j 

______________________________________________________________________________ 0~ ___________ 13

11 89 . 4l7~ - •

5 131 2~ 17 86 143C 16’ i+6~ 0.1, 0.1 0
2 .(  2 .8  4 .0~ 1.5 3.1! 5. b~ 0 .2~ 0 .3  0. 3~

x x x . x .  x !  x ’  x , x x
0.3  0 0’ 4 . 7  o 3.81 (1

_____ 
0 . 4  0.: O.4~ 71 9~ li~ 5~ 5. 1 3! 3 4

______ ________  

-
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x~~ x x x : -

99f 0~ O~ 140 220 , c~ 10 10 5!
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_______ I 430~ 360! 610: 101 10. 20~ 2~ 10 l0~
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x x x~ x l  x x x x , x X X
X x .  x x x 1 x i  x~~ x x
20 30~ 3~ 2200 3900 

— 
7700 200 1000 221)0 200 5001 1001:

0 (j l~~ 350 610 t21 0~. 10 150! 280~ 0 50 
910! 0 (Y I 30 0

_____ — 

. 4 . O~ 7.9 O. 8L l .3~ 7. 0 0:
______  ~i 120~ 410  - l~ 0. 0!

— 0.1 O.i~ 0.1~ 0.4 1.1 0.3~ 0.6 1.6: 0.6~ 0.5 1.5j 1..~
1 ______i] 1. 41 36 28 44 49. 20~ 79 1001 394

— 
x x

~ x x x x~~ x :  x ;  x~~ x~ x j  x~~
1301 70 7O~ 2301 60! 6(~ 210! 50 50,

— —
_ 28 46j 0 440o! 5700 lO20~ 680~ 1580~ 27 6~ 720~ 750 l25 O~
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P L N N SY L V A N I A

Pennsylvania covers 28,994 square miles in the NAR including approxi—
mately half of Area 15, most of Area 17 and small portions of Areas 18 and
19. The major drainages are the Susquehanna rive r and the western portion
of the Delaware River drainage . The predominan t land form is rolling
hills , and the visual quality is medial. Water quality is poor , in some
ups tream sections , due to acid mine drainage and munici pal and industrial
pollution , hut it is generally good throughout the State.

The eastern portion of Pennsy lvania is urban with heavy population
concentrations east of harrisburg. The 1970 population was almost 7.7
million and is projected to surpass 11.3 million by 2020. Per capita in—
come was 2 percent above the national average in 1970 and is expected to
decrease slightly to just over 1 percent above that average by 2020. Employ-
ment was largest in services and related industries and emp loyment in that
category and in pape r and allied products and chemicals and allied products
is projected to increase significantly by 2020. Decreases art.- expe cted
for agriculture , forestry and fisheries (over 50 percent), petroleum
(over 50 percent), text ile mill products (ove r SO percent) and in food
and kindred products.

Needs to be Satisfied. The key needs in the State art- Water Quality
Maintenance in all Areas , recreational boating in Area 15 and Visual and
Cultural in Areas 18 and 19. The important needs are I’ubliclv Supp l ied
Water in Areas 15, 17, and 19, and Water Quality ~1:iintenance in all Areas .
Other important needs in Area 15 are Industrial Self—supp lied Water ,
comniercial navigation , Water Recreation , Fish and Wildlife , and Fl ood
Damage Reduction . There are important needs for Industrial Self—supplied
Water and Water Recreation in Area 17, and for Erosion Control and Visual
and Cultural in Area 19. The needs are the largest in Areas 15 for Publicl y
Supplied Water , Industrial Self—supp lied Water , Navigation , and Water
I)ualitv Maintenance . The needs are largest in Area 17 for Rural Water
Supply, Hydroelectric l’ower Generation , Drainage Control and Erosion
Control. The Irrigation Water needs are largest in Area 17 for agriculture
and Area 15 for non—agriculture . The Powc~r Plan t Cooling and Water R?—
creation needs are largest in Area 17 except for brackish withdrawal and
consumption , visitor days and land fac 1.lities , wh ich are largest in Area 15.
The needs for Fish and Wildlife and Visual and Cultural are largest in
Area 15 except for ariadromous access , hunting man—days , uni que natural
landscape maintenance and diversity landscape development wh ich are largest
in Area 17. Mainstream Flood Damage Reduction is largest in Area 15 but
upstream Flood Damage Reduction is largest in Area 17. The needs in Areas
18 and 19 are either relativel y small or non—existant.

Devices. Water quality maintenance facilities are key devices in
Area 15 and importan t devices in all Areas . Also important are storage
facilities , withdrawal facilities and temperature control facilities in
Areas 15 and 17 and wells in Area 15. All of the devices are largest in
Are i 15 with the following exceptions: mains t ream reservoir storage , wells ,
watershed management , fee simple purchase (sq. mi.) and rive r projects and
storage reservoirs for Flood Damage Reduction . These are largest in Area
17. Secondary (85~ ) waste treatment plants is largest in Area 18.
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Costs. The largest total investments for Areas are in Area 17
(1980)and Area 15 (2000 and 2020). Most of the individual need costs
are largest in Area 15. The remaining costs are largest in Area 17
and include mainstream storage , wells , agricultural Irrigation , Power
Plant Cooling Wa ter , Recrea tion, Flood Damage Reduc t ion , Drainage Con—
trol and Erosion Control. The significantly large expenditures are
for mainstream storage (2020), Industrial Self—supp lied Water (2000—
2020), Power Olant Cooling (2000—2020) commercial navigation (1980—
2000), and advanced waste treatment (2000—2020). The needs for Water
Recreation , secondary waste treatment and Visual and Cultural are also
significantly large in all time periods .
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______ 
STATE TOTAL 

_____ _______NEEDS-cumulative 
Pres. 1980 2000 2020

i~ub1ic1y Suppl ied Water (mgd) 870 1120 1620 2430 
_______

Industrial Self-Supp lied Water (rn gd) 1200 2200 4500 8300 ________

Rural Water Supp ly (rn gd) 86 123 164 154 
________

Irrigation Water: agriculture (1000 afy) 13 78 100 115
non-agriculture (1000 afy) 14 42 73 115 _______

Power Plant Cooling : withdrawa l , saline (ifs)
brackish (cfs) 3600 3500 5100 10800
fresh (cfs) 4300 5200 7900 9700

consumption , brackish (cfs) 25 10 19 47
fresh (cfs) 47 252 458 753 

________

Hydroelectric Power Generation (mw ) 1200 3300 13300 32800 
_______

Navigation : commercial (rn . tons annuall y) 73 106 147 237
recreationa l boating (1000 boats) 120 150 220 360 

_______

Water Recreation : visitor days (m.) x 180 280 480
stream or river (miles) x 640 930 1260
water surface (1000 acres) x 150 220 310
beach (acres) x 1700 2500 3900
poo l (m. sq. ft.) x 32 46 71
land facilities (1000 acres) x 92 121 184 ________

Fish & Wildlife : sport fishing man-days (m.) 13 16 20 25
surface area , lake (acres) x 2.7 10.6 25.9

stream (acres) x 0.28 0.78 1.50
access , fresh (acres) x 0.27 0.68 1.18

salt (acres)
anadromous (acres) x 0.053 0.073 0.096

piers (1000 feet)
hunting , man-days (m.) 11 13 16 20

access (1000 sq. mi.) x 0.41 2.42 5.01
nature study, man-days (m.) 10 12 15 19

access(1000 ac.) x 18 49 87 
_______

Wa ter Quality Maint.: non-industrial (m. PEs) 7300 9100 11500 14400
industria l (m. PE~) 11000 38000 71000 163000

Flood Damage Reduction : 
— ______ ______ _______

avg . ann . damage , ups tream (
~~~‘. $) 6.0 9.0 16.8 33.8

mainstream (m. $) 17 26 52 108
tida l and hurricane (m. $) 

______ ______ ______ _____ _______

Dra inage Control: c rop land (1000 ac res) 240 330 470 480
forest land (1000 acres) 0 2.7 17.4 62.8
wet land (1000 acres) 

______ ______ ______ _____ _______

Erosion Control: agriculture (1000 acres) 4200 5600 6700 6800
urban (1000 acres) 1600 2000 2700 3600
stream bank (mi.) 0 130 400 660
coastal shoreline (ml.) 

______ ______ ______ _____

Health : vector contro l and poll ution control x x x x 
_______

Vis ual & Cultural:
landscape maintenance , unique natural (sq . ru .) 1000 1000 1000 1000

unique shoreline (mi.)
hi gh quality (sq . ml.)
d iversity (sq . ml.) x 950 1900 2860
agriculture (sq . mi. ) x 1100 1100 1100

lands cap e develop men t , quality (sq. mi.)
divers ity (sq . mi.) x 180 180 180
metro , amenities (mi.)

(sq . ml.) x 140 140 140 
_______
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A . Wa ter

Storage Facilities ~
res ervoi rs , upstream (1000 at) Rec ,FW ,VC* 59 45 279

mainstream (1000 af) FW ,VC ,Rec ,WQ* 84 137 484 
_______

W ithdrawa l Faci lit ies
intakes & pumping , fresh (mgd) PS ,Ind ,Pow ,Irr ig 880 1860 3430

brackish (mngd) Ind 610 1130 1790
wells (mgd) * 94 195 115 

_______

Conveyance Faci liti es
interbas in divers ions , into (mgd) * 37 0 0

out of (mgd) 
________________ ______ ______ ______ _______

Quality Control Facilities
chem ica l/biological

potable water treat, p lants (mgd) PS 110 280 350
waste treatment plants

secondary (85%) (m. PEs removed) WQ,VC ,Rec 24 0 0
secondary (90%) (m . PEs removed) WQ,VC 34000 75000 160000
advanced (957~) (m. PEs removed) WQ,VC 1700 42 00 8900 

______

Desalting Facilities 
________________ ______ ______ ______ ______

B. Water/Land
Upstream Flood Plain Mgmt. (1000 acres) FDR ,VC ,FW 6.3 1.0 2 .7 

______

Local Flood Protection
ocean (projects)
river (projects) FDR 13 7 7
flood contro l channels (miles) 

_________________ ______ ______ ______ _______

Watershed Management (1000 acres) FDR ,VC ,Drn 85 365 287 
______

C. Land
Controls

fee simp le pur chase (buying)(sq .mi.) VC ,FW 820 330 330
fee s imp le purchase (buying) (mi.)
purchase lease (sq .mi.) VC ,FW 500 0 0
easements (sq .mi.) VC ,FW 570 430 430
deed restrictions (sq.mi.) VC ,FW x X X

tax incentive subsidy (sq .mi .)
zoning (sq .mi .)
zoning (mi.)
zoning and/or tax inc . subs.(sq .mi.) VC ,FW 420 180 180
zoning and/or tax inc. subs. (mi.) 

_______________ _____ _____ _____ _____

V. Others
Upstream Flood Control Storage FDR 13 35 51 ______

Mainstream Flood Control Storage FDR 61 0 0 ______ 
-

* From the supply model for the following purposes: PS, m d , Rur , Irrig, Pow .
• Flood contro l storage not included.
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AREA 15 AREA 17 AREA 18 AREA 19

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

13 18 234 45 27 45
______ 

4 19 173 79 111 260 
______ ______ ______ 

0 8 51

600 1300 2530 250 500 820 40 60 80
610 1130 1790 2 3 4

______ 
22 19 87 67 175 24 

______ ______ ______ 
5 1 3

37 0 0

60 180 180 40 80 140 0 0.1 1 10 20 30

24 0 0
28000 66000 145000 5000 8000 14000 0 30 40 300 1000 1000

_____ 1400 3700 8000 300 500 800 0 0 2 20 40 100

_____ 6.3 0 1.7 0 1,0 1.0 ______ ______ ______ ______ ______ ______

6 4 0 7 3 7

_____ 13 245 ______ 72 60 287 ______ ______ ______ ______ ______ ______

180 180 180 630 150 150 10 0 0

300 ~~~0 0 200 0 0
330 180 180 150 150 150 90 100 100

x x x

420 180 180

_____ 0 29 0 13 6 51. ______ ______ ______ ______ ______ ______

_____ ______ ______ _______ 0 ______ ______ _______ ______ ______ ______ ______
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020

Water Dev~ lopment Costs:
storage , upstream 26 21 97

mains tream 25 55 207
wells 43 37 20
desalting 

______ ______ ______ ___________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers 9.7 0 0
public water supp ly 87 192 271
industrial self-supp lied water 7.8 15.6 27.5
rural water supp ly
irr igation , agr i cu l ture 8.7 4.6 3.5

non-agriculture 
______ ______ ~fl ___________

Power Plant Cooling Water 
~~ ~sn _____ __________

Hydroelec tric Power Generation
Navigation : coum-rercial 200 230 0

recreationa l boating 1 ~ 4.6 6.7 
___________

Water Recreation 1190 880 1560 ____________

Fish and Wildlife : fishing 6.4 8.7 10.6
hunting
nature stud y 

______ ______ ______ ___________

Water Quality Maint.: waste treatment , secondary 1300 5900 12600
advanced 84 846 1540

other ,
~ 3,4 0 0 ___________

Flood Damage Reduction: upstream 5.7 12.7 27.2
mainstream 60 0 0 

____________

Drainage Control 6.1 10.0 2.5 
___________

Erosion Control 140 170 140 
___________

Health x x x 
___________

~VIsual and Cultura l 690 220 220 
___________

Summation of Available Estimated Costs 3900 8800 17100

* From the supp ly model and includes OMR costs.

~ Combined sewer overflows contro l and acid mine drainage control.
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MARYLAND

Mary land covers 10,158 square miles including most of Area 18,
par t of Area 19 and a very small portion of Areas 15 and 17. The major
drainages flow into chesapeake Bay or form part of the northern Potomac
River drainage. The topography ranges from beach and flatland to heavily
forested mountains , but in general is of low relief. Water supplies are
polluted around population centers and supp lies mus t be imported to aug—
ment the insufficient supplies around those population centers .

Mary land has heavy population concentrations in the center of the
State. The 1970 population totalled over 3.7 million and is expected
to top 7.4 million by 2020. Per capita income was 7 percent above the
national average in 1970 but is projected to decline to 4 percent above
by 2020. Employment in 1970 as highest for services and related in-
dustries , which is expected to increase by 150 percent by 2020. In—
creases are also expec ted fo r paper and all ied products , chemicals and
all ied products , and primary metals , while decreases are projected for
food and kindred products and agriculture , forestry and fisheries .

Needs to be Satisfied. The key needs in Mary land are for Water —

Quality Maintenance in Areas 17, 18 and 19 and for Visual and Cultural in
Areas 18 and 19. The important needs are Publicly Supp lied Water in Areas
17 and 19, Wa ter Quality Maintenance in Areas 17, 18 and 19 , Erosion Con-
trol in Areas 19 and Visual and Cultural in Areas 18 and 19. The needs
in Area 18 are the largest with a few exceptions . These exceptions are
the entire needs for Hydroelectric Power Generation , and Water Recreation
and the needs for fresh withdrawal and consumption for Power Plant Cooling,
surface area , access , piers and hunting man—days for Fish and Wildlife ,
mainstream Flood Damage Reduction , agricultural and stream bank erosion
control and agricultural landscape maintenance and diversity landscape
development for Visual and Cultural. All of the above needs are largest
in Area 19 except for  divers ity landscape development which is largest
in Area 17.

Devices. There are no key devices in the State. Quality control
facilities is important in Areas 17, 18, and 19. Other important devices
are storage facilities , withdrawal facilities , and temperature control
fac ili ties in Are a 17 , and land controls in Are a 18. The largest device
levels are in Area 18 except for out of basin diversions in Area 17 and
mainstream storage , potab le water treatment plants , secondary (90%) and
advance waster treatment plants , watershed management and flood control
storage in Area 19.

Costs. The largest total Cost for an Area and most of the largest
expenditures for needs are in Area 18. Area 19 has the largest costs for
mainstream storage , publicly Supplied Water , Power Plant Cooling, Water
Recreation , advanced waste treatment , and Flood Damage Reduction. The
si gnificantly large expenditures in the State will be for desalting (2000)
inter—basin transfers (2020), Water Recreation (1980—2020), advan ced was te
t r e a t m e n t  (2020) and Visua l  and C u l t u r a l  (1980).
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_______ 
STATE TOTAL 

_____ _______NEEDS-cumulative Pres, 1980 2000 2020
P u b l i c l y Supp lied W a t e r  (mg d) 380 530 800 1200 

_______

Industrial Self-Supp lied Water (mg d) 240 460 880 J.SJ.Q ________

Rural Water Supp ly (mgd) 48 75 114 121 _______

Irrigation Water: agriculture (1000 afy) 8 36 55 53
non-agriculture (1000 afy) 4.3 12.2 22.0 35.3 ______

Power Plant Cooling : withdrawa l , saline (cfs) 200 200 12300 32700
brack ish (cfs) 2600 6800 10900 10300
fresh (cfs) 400 380 990 1030

consumption , brackish(cfs) 42 96 112 119
fresh (cfs) 4 9 46 90 _______

Hydroelectric Power Generation (‘~~) 440 480 980 2000 _______

Navigation : commercial (m. tons annuall y) 55 70 115 186
recreationa l boating (1000 boats) -140 170 290 400 ______

Water Recreation: visitor days (in.) 26 44 79
stream or river (miles) x 200 270 440
water surface (1000 acres) 38 58 90
beach (acres) x 300 460 720
poo l (in . sq. ft.) x 5.2 8.0 12.5
land facilities (1000 acres) 

_______ 22 34 52 ______

Fish & Wildlife : sport fishing man—days ( m m . )  8.5 10.0 13.0 16.6
s u r f a c e  area , lake ( a c r e s )  38 56 81

s t ream ( a c r e s )  3.9 4 . 6  4 . 6
acc ess , fresh (acres) 

~ 0.47 0.78 1.15
salt (acres) 

~ 0.46 1.38 2.50
anadromous (acres) 

~ 0.040 0.061 0.089
piers (1000 feet) x 13 39 71
hunting , man-days (m.) 3.1 3.6 4.5 5.8

acc’~ss (1000 sq. mi.) x 0.74 1.36 2.19
nature stud y, man-days (m.) 4.3 5.0 6.6 8.6

access(l000 ac.) x 9.9 34.8 65.3 ______

Water Quality Maint. : non-industrial (m. PEs) 2800 4200 5500 7100
i n d u s t r i a l  ( m .  PEs)  1100 2700 6600 14200 ______

Flood Damage Reduction :
avg . ann . damage , upstream (m. $) 9 . 7  13.4 18.8 2 7 . 7

mainstream (m. $) 4.1 7 .8  16.6 3h. -~+
tidal and hurricane (m. $) 4.0 6.7 12.9 2 5 .3  ______

Drainage Control: crop land (1000 acres) 260 380 510 510
forest land (1000 acres) 0 0.04 10 31
wet land (1000 acres) 

_______ _______ _______ _____ ______

Erosion Control: agriculture (1000 acres) 980 140 ) i’~-~O l~ l0urban (1000 acres) 440 830 11~~’ 1o~ Os t rea m b ank (~ ‘,) 0 39 118 197
coastal shoreline ( p - i . )  0 38 78~ 81 _____

Health : vector contro l and pollution control 
~~ ______ _______ _____ _____

Visua l & Cultural:
landscape maintenance , unique natural(sq . :‘ii.) 1 3(1 140 13,)

u n i q u e  s h o r e l i n e  ( r i  .) 2O() 260 2h0
hi gh q u a l i t y  (sq . mi. )
d iversity (sq . t~- 1 .) x 300 ooo 900
agriculture (sq . r’i.) x 200 200 200

landsc ap e devel opmen t , quality (sq . ml.) 200 3))) 600
d i v e r s i t y  (sq . m i ~) x 120 12 0 120
m e t r o ,  a m e n i t i e s  (~~i.)

(sq . m l . )  
______ 

85 85 85 
_____
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A .  Water

Storage Facilities
reservoirs , upstream (1000 af ) Rec ,1W ,VC* 33 266 3

mainstream (1000 af) FW ,VC ,Rec ,WQ* 26 43 72 ______

Withdrawa l Facilities
intakes & pump ing , fresh (mgd) PS ,Ind ,Pow ,Irrig 220 430 620

brackish (mg d) m d  880 1810 2770
wells (~iig d) * 56 114 28 

______

Conveyance Facilities
interbasin diversions , into (mng d) * 162 38 530

out of (mg d) * 199 38 530 
______

Quality Control Facilities
chemical/biolog ical

potable water treat , p lants (mg d) PS 47 133 257
waste treatment p lants

secondary (857w) (in. PEs removed) WQ ,VC ,Rec 3400 0 0
secondary (907~) (in. PEs removed) WQ,VC 2600 10900 19200
advanced (957~) (in. PEs removed) WQ,VC 150 280 1070 

______

Desalting Facilities * 0 113 86 
______

8. Water/Land
Ups tream Flood Pla in Mgmt .(l000 acres) FDR ,VC ,Rec 425 085 27 

_____

Local Flood Protection
ocean (projects) FOR 1 0 0
river (projects) FDR 24 23 0
flood contro l channels (miles) FI)R 730 270 0 

______

Watersh ed Management (1000 acres) FIJR ,VC ,Drn ,Rec 859 481 17 
______

C. Land
Controls

fee simp le purchase (buying)(sq .mi.) VC ,Rec ,FW 350 100 100
fee simp le purchase  ( b u y i n g )  (m l . )  VC , Rec , FW 150 0 0
purchase lease (sq .mi.) VC ,Rec ,FW 341) 200 200
easements (sq.mi.) VC ,Rec ,FW 190 200 200
deed restrictions (sq .mi.) VC ,FW x x x
tax incentive subsid y (sq.mni.)
zoning (sq .mi .) V (~ ,FW ,Rec 70 0 0
zoning (n~i.) kC ,II\ ~,Rec 110 0 0
zoning and/or tax inc . subs.(sq.mi .)
zon ing and/or tax inc. subs. (ml.) 

_______________ _____ _____ _____ _____

V . Others
Lpstream Flood (~mtrol Storage (1000 af) FOR 76 119 0 

______

>1:1 instream Flood Control Storage (1000 af) FOR 3
6 

0 (1 
_______

~- t- ~t e  Water (mgd) m d  140 360 790 
______

* From the supp ly model for the following purposes: PS, Ind , Rur , Irrig . Pow.

~ Flood contro l stor~iee not included.
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AREA 15 AREA 17 AREA 18 AREA 19

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

1 0.3 1 16 250 0 17 15 2
______- ______ ______ _______ ______ _______ ______ _______ ______ ______ 

26 43 7 2

0 .3 1 1 130 260 400 100 170 220
870 1800 2760 4 10 10

_____ ______ ______ ______ 
1 1 0 . 2  12 101 0 43 12 28

162 38 530
_____ ______ ______ _______ 

199 38 530 
_______ ______ ______ ______ _______ _______

1 2 4 3 8 55 43 123 198

3400 0 0
100 100 100 0 5900 10300 2500 4900 8800

______ ______ ______ 
4 5 10 0 0 570 140 270 490

______ ______ ______ ______ _______ ______ 
0 113 86 

______ _______ _______

______ ______ ______ 
0.2 1 0.05 383 578 0 42 109 27

1 0 0
1 0 0 17 16 0 6 8 0

______ _____ - ______ -______ ______ ______ 
730 270 0 

______ ______ ____________ _____— 

9 17 17 278 371 0 573 93 0

150 0 0 170 100 100 30 0 0
110 0 0 50 0 0
240 200 200 200 0 0
100 100 100 90 100 100

x x x

70 0 0
110 0 0

_____ _____ ______ 
4 0 0 3 1 31 0 39 89 0

______ ______ _______ ______ ______ ______ ______ _______ ______ 
36 0 

_______— 

140 300 790 
_______ _______ ________

137

~~~~~~~~~~~~~~~ -~~~ - ~~~~~~~~~~~~~~~ 1T ~~~~~~~~~~~~~~~~~~ ---~~~~~~~~~~~~~~ -~~~~~~~~~~~-~~~~~~ ‘-- ::~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ iT~~~~~~~~~~~~~~~~~~~~~~~~~~~~



FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020

Water Development Costs:
s torage , upstream 9.7 43.2 1.3

mainstream 14.8 5.2 19.7
wells 11.6 17.3 3.9
desal ting 0 200 130 

___________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers 2 30 194
public wa ter supp ly 38 82 126
industrial self-supp lied water 6.5 13.7 22.1
rural wa ter supp ly x x x
irriga t ion, agriculture 5.7 5.6 0

non-agriculture 
______________ 

6.3 6.8 8.8 
_________

Powe r Plant Cooling Water 0 10 47 
__________

Hydroelectric Power Generation x x 
__________

Navigation : coiruiercial 120 150 0
recreat ional boating 19 23 26 

__________

Wa ter Recreation 110 110 150 __________

Fish and Wildlife : fishing 8.0 7.3 8.5
hunting x x x
nature study 

______ ______ 
x 

_________

Water Quality Maint.: waste treatment , se condary 660 1160 2040
advan ce d 30 57 218

other_ ,~ ______ ______ ______ __________

Flood Damage Reduction: upstrean~ 17 32 0
mainstream 38 0 36 

__________

Drainage Control 7.9 8.8 1.0 
_________

Erosion Contro l 110 ‘
~
“ 92 72 

__________Health x x x 
_________

Visual and Cultura l 1640 140 140 
_________

Summation of Available Estimated Costs 2900 2200 3200

* From the supply model and includes ONR costs.
/ Combined sewer overflows contro l and acid mine drainage contro l .
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______ _____ 

AREA 15 
_____ 

AREA 17 AREA 18 AREA 19

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

0.3 0.1 0.4 2.7 36.7 0 6.7 6.4 0.9
14.8 5.2 19.7

0.3 0.2 0.1 4.4 13.6 0 6.9 3.5 3.8
______ ______ ______ ______ ______ ______ ______ 

O 200 130 
______ ______ ______

2 30 194
1 1 2 4 6 16 34 74 107

6.1 13.1 21.3 0.4 0.7 0.8
x x x x x x
4.3 4.7 0 1.3 1.0 0

______ _____ _____ _____ 
0.1 0.1 0.2 4.5 5.1 6.6 1.7 1.6 2.1

______ ______ ______ ______ ______ ______ ______ 
0 0 7 0 10 40

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
x 

_ _ _ _  x x
120 150 0

______ ______ ______ ______ 
0.1 0.4 0.4 11 13 15 7 9 10

______ ______ ______ ______ ______ ______ ______ 50 30 40 60 80 110
0.1 0.1 0.1 4.4 3.7 4.1 3.5 3.5 4.3

x x x x x x x x x
x x x x x x x x x
10 10 10 390 630 1090 280 520 930
1 1 1 o o 117 29 56 100

o 5 0 1 0 9 8 0 7 18 0
______ ______ _______ ______ ______ _______ ______ 

34 0 0 4 0 36
_____ ______ ______ ______ 

0.1 0.1 0.01 7.1 7.4 0.8 0.7 1.3 0.2
_____ ______ ______ ______ 

8 6 7 73 60 49 29 26 
- 

16
_ _ _  

x x x x x 
- 

x x 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

_____ ______ ______ ______ 50 0 0 1440 120 120 150 2ft 20

0 5 0 72 19 21 2200 1300 1800 640 h- - -- - 1400
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DELAWARE

The State of Delaware covers 2,057 square miles in Area 15 and 18.
The entire State is flat or undulating land and its overall visual quality
is medial , being predominantly farm—forest or town—farm. The quality
of the small drainage systems is degraded around the population centers
and supp lies must be imported.

The northern portion of the State has the only significant population
concentrations which are around Wilmington and Dover. The 1970 population
was over a half million and is projected to increases to 1.1 million by
2020. Per cap ita income is expected to decrease from 18 percent to 12
percent above the national average by the end of the Study period . Ser-
vices and related industries is expected to continue as the largest em-
ployer , increasing over 140 percent by 2020. Chemicals and allied pro-
ducts are expected to keep pace with services , but agriculture , forc-strv
and f isher ies emp loyment is expected to decrease by 50 percent.

Needs to be Satisfied. For the portion of Area 15 which is found
in the State of Delaware the key needs are Water Quality Maintenance and
recreational boating. Important needs are Publicl y Supp lied Water , In-
dustrial Self—supp lied Water , Commercial ~avigation , Water Recreation ,
Fish and Wildlife , Water Oualitv Maintenance and Flood Damage Reduction.
The key needs for Area 18’s portion in the State is Water Quality Main—
tenance and Visual and Cultural. The important needs are Visual and
Cultural and Water Quality Maintenance . Area 15 has the largest need
levels with the exceptions of agriculture Irri gation Water , brackish with—
drawal and consumption , hunting access , upstream and tidal and hurricane
Flood Damage Reduction , Drainage Control , urban Erosion Control and
unique natural and unique shoreline landscape maintenance .

Devices. Water quality control facilities are key devices in Area 15
mnd important devices in Area 15 and 18. Other important devices are stor— =
age facilities , withdrawa l facilities , wells and temperature control facilities
in Area 15 and land controls in Area 18. The largest device levels are in
Mrea 18 except for storage facilities , fresh water intakes and pumping,
potable water treatment plants , secondary (90 ) and advanced waste treatment
plants , zoning (ml.) and upstream flood control storage which are largest in
Area 15.

Costs. Tile largest individual and total investments are in Area 15.
Exceptions are wells , Indus trial Self—supp lied Water , agriculture Irri~~~t ion
and Drainage Control which are largest in Area 18. The expenses which are
significantly large in the Otate are for secondary waste treatment (2000—2020)
and for Visual and Cultural (1980).
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_______ 
STATE TOTAL 

_____ _________NEEDS-cumulative Pres. 1980 2000 2020

PubIicl~’ Supp lied Water (mgd) 58 74 105 151 
_________

Industrial Self-Supp lied Water (mgd) 25 48 101 184 _________

Rural Water Supp ly (mgd) 7.3 11.2 16.7 16.9 
________

Irrigation Water: agriculture (1000 afy) 8.5 29.0 39.3 34.8
non-agriculture (1000 afy) 1.9 5.1 9.1 14.8 

_________

Power Plant Cooling : w ithdrawal , saline ~cfs) 40 970 5340 1200
brackish (cfs) 600 390 1220 3170
fresh (cfs) 122 118 30 30

consumption , brackish(cfs) 1 1 7 16
fresh (cfs) 0 9 10 15 

_________

Hydroelec tric Power Generation (mw ) 
_______

Navigation : commercial (m. tons annuall y) 14 20 25 34
recreationa l boating (1000 boats ) 35 43 65 108 

________

Water Recreation: visitor days Cm .) x 11 18 33
str eam or river (miles) x 30 47 65
water surface (1000 acres) x 7.5 11.4 17.1
beach (acres) x 69 106 166
pool (in. sq. f t . )  x 1.3 2.1 3.2
land fac ilities (1000 acres) x 4.8 5.7 8.9 

________

Fish & Wildl ife : sport fishing man-days (m.) 0.79 0.94 1.18 1.47
surface area , lake (acres) x 1.1 4.3 8.1

stream (acres) x 0 0.36 0.86
ac cess , fresh (acres) x 0.067 0.164 1.278

sal t (acres) x 0.072 0.191 ).332
anadromous (acres) x 0.004 0.007 ).013

piers (1000 feet) x 1.7 4.4 7.5
hunting , man-days (n.) 0.51 0.59 0.72 0.89

access (1000 sq. mi.) x 0.20 0.35 0.59
nature stud y, man-days (m.) 0.64 0.76 0.96 1.19

access(1000 ac.) x 4.0 11.0 19.9 
________

Water Quality Maint. : non-industrial (m. PEs) 470 590 740 930
industrial (n-i. PEs) 380 1010 2570 5950 

________

Flood Damage Reduction:
avg . ann . damage , upstream (in. $) 3.1 4.2 6.2 9.7

ma instream (in. $) 0.49 0.78 1.51 3.08
tida l and hurricane (in. $) 0.63 1.05 2.01 3.99 

_______

Drainage Control: crop land (1000 acres) 54 80 109 111
forest land (1000 acres) 0 0 2.3 9.1
wet land (1000 acres) 

_______ ______ _______ _____ _______

Erosion Control: agriculture (1000 acres) 150 240 300 310
urban (1000 acres) 140 290 380 550
stream bank (mi.) 0 8.1 24.3 30.5
coastal shoreline (ml .) 0 23 50 57 

_______

Heal th: vector contro l and poll ution control x x x x
Visua l & Cultural:

landscape ma in tenance , uni que natural (sq. ml.) x 35 35 35
unique shoreline Cmi .) x 29 29 29
high quality (sq . mi.)
diversity (sq . mi.) x 220 440 601)
agriculture (sq . mmii.)

landscap e developmen t , quality (sq . mi.)
divers ity (sq . ni.)
metro . amenities Cmi.)

I I  11 
(sq . ml ,)
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AREA 15 AREA 18 AREA AREA

________ 48 60 85 122 14 20 29
________ 20 39 81 151 5 9 20 34
_ _  ~~~~-~~2 --2~Q~~~- ~~~~~~~~~~~~~~~~~~~~~5.6 15.7 18.5 14.1 2.9 13.3 20.8 20.8
_ _  L2 ~~~~~~~~ 

5.9 .9~ S Q~J ~~ J ~~3.2 5.3 
—

O 930 3400 6121 40 40 1940 5090
460 270 500 1101 140 120 720 2070
122 118 30 31

1 1 7 16
- _______ 0 9 10 U

14 20 24 3 1 1 1 1
_______ 35 43 64 10 0.3 0.4 1 1

x 10 18 3~ x 0.5 1 1
x 26 41 5 x 4 6 ~
x 6.8 10.4 l5.~ x 0.7 1.1 1.5
x 63 97 l5 x 6 9 14
x 1.2 1.9 3.1 x 0.1 0.1 0.2

_ _—

~~~~ 

~~~~ ~~~~ 
x ~~~~4 0.6 Q~90.55 0.66 0.84 1.O~ 0.25 0.28 0.34 0.42

x 0.9 3.9 7.( x 0.3 0.4 0.5
x ( 0.35 0.8~ x 0.01 0.0:
x ).O64).160 ‘ .27 x ).003 ).O04 .005
x ) .05~ ) . l4 1  ‘ .25 x 1.014 ) .O43  ‘ .077
x 1.00’ ).O07 .01:

~ 1.7 4.~ 7.~ x 0.04 0.1 O.
0.4’ 0.5: 0 .6 O .7~ 0.07 0 .0 1 0.09 O.l

x 0.05 O,l( 0.2 x 0.1’ 0.19 0.3:
0.5: 0.6: O.8( 1.01 0.11 0.L 0.16 O.U

~~~~ ~~~
j ai i~~

_ a~ a~ ~~ c
38( 48( 6l( 76( 90 ll( 140 171

_______ 
35( 950 243( 5641 30 6( 140 311

1.2 1.7 2.1 5. 1 1.9 2 .(  3.4 4.
0.37 O . 5  1.1: 2.2~ 0.12 0.2~ 0.41 0.81

______ 
0.63 1.05 2.0 3.9~

~ U 11 21 46 61 91 9.
C ( O.r 2.( 0 ( 1.1 7.

9C l3( l5( 161 60 ll( 151 l5~
8( 12( l6( 211 60 18( 22 1 351

5,/ l6. 27.1 0 2.~ 8.- 13.:
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STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020
I. ResOurce Management

A. Water
Storage Facilities

reservoirs , upstream (1000 af) Rec ,FW ,VC* 2.3 3.9 39.0
mainstream (1000 af~ ________________ _____ ______ _____ _______

Withdrawa l Facilities
intakes & pumping , fresh (mgd) PS ,Ind ,Pow ,Irri g 21 30 82

b r a c k ish (mgd) m d  42 89 133
wells (mgd) * 6.2 30.0 12.4 

________

Conveyance Facilities
interbasin diversions , into (mgd)

out of (mg d) 
________________ ______ ______ ______ _______

Quality Control Facilities
chemicalfbiolog ical

potable water treat. p lants (mgd) PS 5.3 15.1 17.2

waste treatment p lants
secondary (857,) (in. PEs removed) WQ,WC ,Rec 150 0 0

secondary (907,) Cm. PEs removed) WQ,VC 1300 3000 h200
advanced (957,) (in. PEs removed ) WQ,VC 71 152 333

Desalting Fa ci li t ies 
__________________ ______ ______ ______ ________

B. Water/Land
Ups tream Flood Pla in Mgmt.(1000 acres) FDR ,VC ,FW ,Rec 1 - 4 - 4 1 4  19 

_______

Local Flood Protection
ocean (projects) FOR 1 0 0
river (projects) FOR 1.0 0.0 0
flood control channels (miles) FOR 0 4 0  0 

_______

Watershed Management (1000 acres) FDR ,VC ,Drn ,Rec 49 93  0 
_______

C.  Land
Con trols

fee  simp le purchase (buying)(sq .mi.) VC ,Rec ,FW 108 90 91)

fee  simp le purchase (buying) Cmi.) VC ,Rec ,FW 19 0 0
purchase lease (sq .mi.)
easements (sq .mi.) VC ,Rec FW 91) 90
deed restri ctions (sq.mi.) VC ,F1~ X N X

tax incentive subsid y (sq.mi.)
zoning (sq .mi.) VC ,FW ,Rec 18 0 0
zoning (mi.) \C ,1~~,Rec 11 0 C)

zoning and/or tax inc . subs.(sq .n i.) VC ,FW 4(1 3))

zoning and/or tax inc. subs. (ml.) 
_______________ _____ _____ _____ ______

V. Others
Upstream Flood Control Storage (1000 

~f) 
FOR 0 2 0 

_______

Waste Water (mgd) m d 4 12 
_______ ________

* From the suppl y mode~ for the following purposes: PS , Ind , Rur , Irrig, Pow.

~ Flood contro l storage not included.
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AREA 15 AREA 18 AREA AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

2.2 2.9 39.0 0.1 1.0 0

17 38 70 -~ 8 12
16 29 45 26 60 88

______ 

3.1 2.7 12 .4 3.1 27.3 0

5.2 14.8 14.8 0.1 0.3 2.4

150 0 0
1300 2700 5800 0 300 400

______ 

71 152 320 0 0 24

____  
70 0 19 74 174 0 

____  _____

1 0 0
1.0 6.0 0

_____ 
0 350 0 0 100 0

_ _ _ _  
1 28 0 48 65 - _ _ _ _

4U 68 5~

~~i )  3)) 50 50 50
x x x

18 0 0
11 0 0

I 3)) 3 1)

_  
O 23 

_ _  _ _  _ _  _ _  _ _  _ _
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020 

_________

Water Development tosts:
storage , upstream 0.6 1.6 10.2

mainstream
wells 2.1 4.5 1.0
desalting 

______ ______ ______ _________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers
publ i c wa ter supp ly 4.9 10.6 14.6
industrial self-supp lied wa ter 0.36 0.74 1.27
rural  wa ter suppl y x
irriga tion , agriculture 3.4 3.1 0

non-agriculture 2 7  7J~l L R  _________

Power Plant Cooling Wa ter (
_
~ 7 f l  2 (L O _________

Hydroelec tric Power Generation ______ ______ ______ _________-

Navigation: coiwiercial
recreational boating 0.85 1.18 2.06 ________

Water Recreation 28 42 70 _________

Fish and Wildlife : fishing 0.44 0.52 0.61
hunting x x x
nature study x x x

Water Quality Naint .: waste treatment , secondary 49 230 481
advanced 2.2 31.1 59.3

other ,~ ______ ______ ______ ________

Flood Damage Reduction: upstream
mainstream 13 12 0 

________

Drainage Control 1.63 2.05 0.38 
________

Erosion Control 52 54 27 
________

Heal th x x x
Visual and Cul tura l 178 47 47 

________

Summation of Available Estimated Costs 340 450 740

* From the supp ly model and includes OMR costs.

~ Combined sewer overflows contro l and acid mine drainage contro l .
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AREA 15 
______ 

AREA 18 
______ 

AREA AREA

_______ 
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

0.6 1.5 10.2 0 0.1 0

0.9 0.8 1.0 1.2 3.7 0

4.7 10.3 13.9 0.2 0.3 0.7
0.16 0.32 0.58 0.20 0.42 0.69

X X X X X X

1.2 .8 0 2.2 2.3 0
______ 1.8 1.9 2.5 0.9 1.0 1.3
______ 0 2.0 12.0 0 0 8.0 ______ ______ ______ ______ ______ ______

______ 0.73 1.04 1.90 0.12 0.14 0.16 
______ ______ ______ ______ ______ ______

______ 26 41 68 2 1 2 ______ ______ ______ ______ ______ ______

0.25 0.36 0.43 0.19 0.16 0.18
x x x x x x

_ _ _  
x x x x x x

33 203 435 16 27 46
2.2 31.1 54.4 0 0 4.9

______ 
2 12 0 11 0 0 _______ -______ _______ _______ _______ _______

_____ 
0.20 0.57 0.21 1.43 1.48 0.16 

______ ______ ______ ______ ______ ______

______ 
37 43 14 15 11 14
x x x x x x

_____ 
140 28 28 39 20 20 

______ ______ ______ ______ ______ ______

250 380 640 89 69 98 
______ ______ ______ ______
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V I R G I N I A

The Comm onweal th  of V i r g in ia  c ov er ~ 13 , 2 3 7  s q u I r e  m i l e s  in the
l~AR inc luding all of Area 10 , a l l  bu t  a t i n ’.- amount of A r t -a 11, much
of A r e a  19 , and the  lower p o r t i o n  of the  !ie l~~ i r - ~-a P e n i n s u l a  sec t ion
of Area 18. The m a j o r  d r a i n a g e s  01 h a -  St a t i -  ar C  the  bas ins  of the
Potomac , Jame s , Rappa hannock  and Yerl- . Rivers . The t o p o g r a p h y ranges
th rough all  class i f i c a ti o n s  f r o m  ) t ~.ich to  iouIltOi 1 , h u t  tI le ma jo r
characteristic is undulating land. Iu r e— qut rters of the State is
classified as medial visua l qualit y while th e- remainder is low .
l-:ater is plentiful in t i r g i n i a  l i t  lnl-vt -:1 population distribution m a y
necessitate diversions downstream in t h e  ‘- j r future . Serious pollu-
tion exists in the northern d r - ~ i n o - es and  on nes t  downstream portions
of rivers , but some good supplies exist in central and southern up—
stream reaches.

The popula t ion  of t h i s  s ec t i on  of V i r g i n i a  is c o n c e n t r a t e d  a r o u n d
Richmond , :~o r f o 1 l~— Vi r g in i a  be ac l~ , and t h e  W a s h i n g t o n , D . C . ,  suburban
areas .  The p o p u l a t i o n  totalled over 3. 4 m i l l i o n  in 1970 and sliould
reach 7.6 m i l l i o n  by 2020 . Per  c a p i t a  income was 6 percen t  below the
na t ion  average in 1970 , bu t  i t  should he at the average  b y the end
of the Stud y period . Emp loyment in 1970 ‘gas highest for services
and related industries , ‘~—hich is expec ’ed to increase by more than
150 pe r c e n t  b y 2020 .  Increases are also projected for food and
k i n d r e d  p r o d uct s , paper  and allied products , cheiricals and allied
products and primary metals. Decreases have h eO n  projected for
t e :<t i l e  m i l l  p roduc t s  and a g r i c u l t u r e , f o r e s t ry  and f i s h e r i e s .

Nee ds to be S a t i s f i e d .  Wate r  u a l i t v  ~- 1ain tenance  is a R e v  need
in ti le po r t i ons  of Areas 18 , 19 and 21 tha t  are l o c a t e d  in t h e  S t a t e ,
chile Visual and Cultural needs arc key in Areas 18 and 19. The im-
p o r t a n t  needs in Area 18 are l ater )uali t v ~- l a i n t e n a n c e  and V i sua l
and C u l t u r a l .  in A r e a  19 they are Publicl y Supp lied hater , i&aler
‘ - unlity laintenance , Crosion Control , and Visual and Cultural , while
in Area 10 the importan t needs  ar c  P u b l i c ly  Supp lied l at e r , Industrial
S e l f — s u p p l ied  W a t e r , R u r a l  hater Supp ly , later R e c r e a t i o n  and Fish
and W i l d l i f e .  I m p o r t a n t  l eeds  in Area 21 arc I n d u s t r i a l  S e l f — s u p p l ied
W a t e r , Power Plan t  Cool ing  and Corr tm er o al N a v i  pat ion .  In  general the
needs arc all l a rges t  in Area 21. The needs in Area 18 a re  la r g e s t
b r  coasta l  s h o r e l i n e  E r o s i o n  C o n t r o l  and un iqu e  shoreline landscape
n a i r l ten i t n- e  . A gr i c u l t u r a l  I r r i v a t i o n  W a t e r , land f a c i l i ti e s , la k e
s u r f a c e  area , f r e s h  access , n a t u r e  s tud y access , agricu ltural land—
scane  and m e t r o p o l i t a n  i ne n t i e s  deve lopmen t  are l a r ge s t  i n  A r e a  19.
On I v  crop land and f o r t - s t  land  D r a i n a g e  C o n t r o l  and uni que na t ur a l
and d i v e r s i t y  landscape maint enance are I~~r p t -i- ~t in Are a  20. The re—
maiming  ne ed o  have the ht ,~hc s t  levels in Area 21.

D e v i c e s .  The i m p o r t a n t d e vice s  Ire q u a l i t y  c o n t r o l  l i e  1 l i t  ies in
A r e a  18 and 19 , and land c o n t r o l s  in  Are a 18 . Ti-i c device , z o n i n e  f or
land  c o n t r o l , is h i g hes t  in A r e - i  18. U p s t r e a m  s to rage  f a c i l i t i e s , p u r c h a s e
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leases, and mainstream flood control devices are largest in Area 19.
Fee simple purchases (sq. mi.), easements , and zoning and/or tax incentive
subsidies are the devices which are largest in Area 20. All of the
other devices have the highest level of implementation in Area 11.

Costs. The significantly large investments in the State will be
for desalting (2000—2020), Publicly Supp lied Water (2020), Water Recrea-
tion (2020) advanced waste treatement (200—2020) , Erosion Control
(1980—2000) and Visual and Cultural (1980). The expenditures for
commercial navigation and secondary waste treatment will also be large
in all time periods . These costs are incurred primarily in Area 21
which has the largest total cost in the State as well as most of the
largest individual need costs. Area 19 has the largest costs for storage ,
wells , ahricultural Irrigation , Water Recreation and Visual and Cultural
The investments in the other Areas will be relative l y small.
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_______ 
STATE TOTAL 

______ ________NEEDS-cumulative P res. 1980 2000 2020
Publi c l~, Supp lied Water (mg d) 320 450 680 1040 

________

Indus t r i a l  S e l f - S u p p l i ed  W a t e r  (mg dj  510 970 1640 2230 
________

Rural Water Supp ly (mg d) 54 85 125 146 
________

Irrigation Water: agriculture (1000 afy) 12 50 71 68
non-agriculture (1000 afy) 5.7 21.5 138.5 02.0 

________

Power Plant Cooling : withdrawa l , s i1 ine ( c f s )  1200 1100 9600 1, 7 1 ) 0
brackish (cfs) 800 4700 6000 4200
f r e s h  ( c t s )  2 100 2200 4200 5900

consimpt ion , ‘ rackish(cfs) 8 43 56 40
t n - s b  ( c f s )  24 108 210 357 

________

~ydroelectric Power Generation (mw ) 44 1510 2100 4100
Navigation : commercial (m. tons annuall y) 91 91 128 203

recreationa l boating (1000 boats) 81 94 ~5l 224 
_______

Water Recreation : visitor days (m.) x 57 95 160
stream or river (miles) x 220 310 530
water surface (1000 acres) x ~4 68 107
beach (acres) x 520 800 1130
poo l C m . sq. ft.) x 9.1 13.9 19.7
land facilities (1000 acres) x 19 31 48

Fish & Wildlife : sport fishing man-days (n-i.) 7.5 9.2 12.2 15.8
s u r f a c e  area , lake ( a c r e s )  x 23 38 59

s t r e a m  ( a c r e s )  x 8 .3  8.6 8.6
access , fresh (acres) x 0.34 0.57 0.86

salt (acres) x 0.82 2 .20 3 .s7
anadromous (acres) x 0.086 0.128 .17~

piers (1000 feet) x 14 04 111
hunting , man-days (m.) 4.5 5.0 n .h 8.5

access (1000 sq. mi.) x 0.34 3.04 .05
nature stud y, nan-days Cm .) 3.1 5.0 6.7 8.7

access(l000 ac.) x 11 39 75 
_______

~4ater Quality Maint.: non-industrial (m. PEs) 1900 3800 5100 6600
industrial (m. PEs) 2900 7600 19400 -5600 

_______

Flood Damage Reduction :
avg . ann . damage , upstream (m. $) 5.7 9.0 16.4 31.7

mainstr ean (m. $) 4 . 8  8 . 4  17 .3  3 7 . 4
tidal alid hurricane Cm. $) 3.0 5.2 10.4 21.7 

_______

Drainage Control: crop land (1000 acres) 160 230 310 310
forest land (1000 acres) 0 0 34 l3~
wet land (1000 acres) 

_______ ______ ______ ______ _______

Eros ion  C o n t r o l :  a g r i c u l t u r e  (1000 ac r~ ~~~ 4 0 ( 0 )  ‘ l ) ) t )  5 300
urban (1000 acres) 9 3 ’  1041) 140a 21 0 ’)
stream hank (mi.) 0 100 310 530
coastal shoreline (mi.) 0 IOU 21 (1 271) 

_______

Health: vector contro l and pollution control x x x~~~ ~~
Visua l & Cultural:

landscape maintenance , unique natural (sq. ~‘ii.) x b o o  1~- , o i n- l u

unique short-line Cmi.) x 31 ) 1) ‘00 30( 1
hig h quality (sq . mi.)
diversity (sq. mi.) x n’° 1100 111)1)
ic r i cu ltii r , : (sq. mi.) x 1-.)))) 1 .1) 1

landscape development , qualit y (sq . mi.)
diversity (sq . mi. )
m etro, amenities Cmi.)

(sq . mi .) x 10 In 2 ’
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~~ O.~ 1. 2 . (  3. 2 . 1  8. 1 l 4 .(  2 1 . 1  o.~ 2. 4.7 8. 2. L 9 .9  17.1 2 o . .

I I 200( 580( 40( 40( 380( 790) 801 70( 380( 1400(
80) 13th 701 120’ 0 340( 530( 300(
40) 40’ 901 100’ 0 lO( 20) lth 1801 170( 3l0( 480(

1 0 35 49 31
______ 

1 2- 5 0 82 9) 5( 19 17 96 24/
______ 1: U 0 100’ 0 1 101 101 31 l50( 200( 300(

- 5 1 12 11 85 83 116 18~
_____ 

1 25 2 4 6’ 1 l( 15 2 44 51 78 l1~
x 0.1 0.~ 0. x 11 2 1 4 x 11 19 3 ~ 34 54 8:
x 1 1 x 8) 10) 23 ’ x 31 5) 7 1 x ll( 161 22(
x 0.: 0.1 0. x 11 27 4 x 5 13 x 2 33 4(
x / x 12) 21 36 x 5( 8) ll( x 351 51) 661

V x 0.0 0. 1 0. x 2 .  3.’ 6. x 0.9 1.5 2.  x 6 . (  8 .)  11.1
_____ x o. 0. :  0. x 1. 2’ x 2 - / x 13 L

0. 0. 0. 1 0. 2 . :  2 .~ 4. 5. l .(  1.2 1.6 2. 4 . 1  S.C 6.4 8.(
x 1 1 x 1 1 2 - x 0 / x 1 9 1/
x 0. 0. x 2. 2. 2. x 0.7 0.7 0. x 5.4 5.4 5.!
x 0.0 0.1 0.1 x 0.1 0.27 0.4 x 0.0 0.05 0.0 x 0.07 0 . 13  0 . 2 (
x 0.1 0.3 0.5 x 0.2 0.8 1.5 x 0,0/ 0.1. 0,21 x 0.3 1) 0 . 0 2  1 .50
x 0.00 0.00 0.00 x ) . 0 l~ 0 . 0 2 -  0 .03 x 0 .00/  3.012 .02 1 x ) .061 ) . 194 ) . ll(
x 1 x 1 25 4 x - - x 11 26 41

0 .0 - ’ 0 .0 -  0 .0 0. 1.7 1.. 1.~ 2. ) l . (  1. 1. / 1. 1 2 . 3  2.~ 3.1 4 .
x 0.0 1 0.0 0.1 x 0.0 0 .6  0.9 x 0.1 1 1.25 1.6) x O . l (  1.10 1.4(

0. 0. 0. 0. 1, 1 1. 2 . / 3. 0 .5 0.6 0 .7  0.~ 2 . 2  2 . 7  3.4 6 .
— x j  ~~~~~~~~~ -~~~~~~ —~~~ 

_i 
~~~~~~~~~ 

1 ~~ 0.8 j  ~~4 1 10 1 10’ 10 60( l30( 190) 26th 101 400 501 70) 1100 2100 2600 320t
/ 5 l~~ 2~~ 5th lOffi 201 6th) l50( 46th 2600 6800 3401) ‘tOOOl

0. 0. 0. - 0. 2.( 3.: 6 . .  12.. l .(  1.4 2 . 5  4. 1 1.5 4 . 1  7 . 4  13. -’

‘ 

1.1 2 .1 5, 1 12. 0.~ 0 .5  1.1 1 .1 3.2 5.4 11.0 23. 1
0.~ 1. - 2 .  5. 0 .5 0.1 1.7 3. 1 1.8 3 .1 6 . 2  1 1 .)

Th 4~ 5 5 4( 5) 8) 8) 51 7( 90 91 40 71 90 91
I I I I 1 1 11 6/ )~ 1 15 Sc

:~ 31 10) l0~ 10- 1000 1301 1601 160) 1101 1200 130( 130( 1600 2001 2200 230(
4) 10) 12 18 21( 34) 52( 72 1 l6( l7( 20( 26) 430 330 e20( 941

~11’ I - 1 1 4) 111 191 ( l( 3( 4) C 6( 180 29 1
I 51 13 16 ( 2 1 4) 41 1 ] I C 31 60 6(

• x x x x x x x x x x x x x x x

x 20 1 20’ 20 x 30( 10( 30) x lOO( I 00( 1001 x lO( 10)) lO(
x ill 11’ 11 x 51 51 5( x 6( 61 61 x 81 80 8(

x 10 J0( 30( x 500 901~ 901 I

x 140 1401 140)
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STAT E TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A. Water

Storage Facilities
reservo irs , upstream (1000 af) Rec ,FW ,VC* 2~~.4 18.5 i .R

mainstream (1000 af) PW ,VC ,Rec ,WQ* 60 322 425 
_____

p Withdrawa l Facilities
intakes & pumping , f resh (mg d) PS ,Ind ,Pow ,Irr ig 490 740 700

brackish (mgd) m d  84 163 255
wells (mgd ) * 110 110 330 

____

Conveyance Facilities
interbas in div ers ions , into (mgd) * 25 0 0

out of (rngd) 
________________ ______ ______ ______ ____

Quality Control Facilities
chem i ca l /b iologi cal

po table  wa ter trea t. p lants (mgd) PS 85 235 380
waste treatment p lan ts

secondary (85°h) (m. PEs removed) WQ,VC ,Rec 7600 0 0
secondary (9O7~) (m . PEs removed) 4Q,VC 2300 22100 47000
advanced (957~) (m . PEs removed) WQ,VC 130 122 0 26 10 

—
Desalting Facilities 

__________________ 
12 85 119 

—

B. WaterfLand
Upstream Flood Plain Mgmt.(l000 acres) FDR ,VC ,Re c 110 3111 50 

—
Local Flood Protect ion
ocean (projects) FDR 0 1 0
river (projects) FDR 35 29 28
flood control channels (miles) FDR 72 207 246

Watershed Management (1000 acres) FDR ,VC ,Drn ,Rec 1200 1500 1800 
—

C. Land
Controls

fee simp le purchase (b uying)(sq .mi.) /C ,Rec ,FW 1000 0 0
fee simp le purchase (buy ing) (mi.) IC ,Rec ,FW 210 0 0
purchase lease (sq .mi.) /C ,FW 1400 0 0
easements (sq.mi.) /C ,FW 340 300 100
deed restrictions (sq .mi.)
tax incentive subsidy (sq .mi.) /C ,FW x x x
zoning (sq .mi.) /C ,FW ,Rec 88 0 0
zoning (mi.) TC ,FW ,Rec 56 0 0
zoning and/or tax inc . subs.(sq .mi.) 1C ,FW 750 200 0
zoning and/or tax inc . subs . (mi.) /C ,FW 32 0 0 

—
V. Others
Upstream Flood Control Storage (1000 aL) ~ 1tR WI 

~~~~~ 370 —

Mainstream Flood Control Storage (1000 af) ~DR 0 500 460 —
Waste Water (mad ) m d  ______ ______ 3 

___

* From the supp ly model for the following purposes: PS, Ir-id , Rur , Irrig, Pow.

~ Flood contro l storage not included.
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18 ~~~~ 19 AREA 20 AREA 21

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

14.4 13.2 1.8 1.3 3.9 0 10.7 1 .4 0

______ ______ ______ 

17 104 162 35 26 7 8 191 255

1 1 2 70 120 160 30 30 10 390 580 530
3 6 10 3 4 5 56 115 204 22 38 36

_____ 

3 20 0 80 20 50 10 10 10. 20 50 260

25 0 0

0.1 0.2 1 37 106 170 5 14 18 43 116 191.

50 0 0 7500 0 0
O 100 100 1400 2100 3200 900 1800 4800 0 18000 38900
0 0 80 120 180 50 100 270 0 1000 2160

12 ~5 119

_____ 

10 20 0 30 80 20 20 90 20 50 130 10

0 1 0
7 7 0 1 0 8 27 22 20

_____ 

O 50 0 90 72 157 156
40 100 500 100 C) 10 0 500 700 1400 1400

100 0 0 300 0 0 500 0 0 100 0 0
60 0 0 50 0 0 30 0 0 80 0 0

1400 0 0
90 100 100 250 200 0

x x x
88 0 0
56 0 0

750 200 0
______ ______ 

32 0 0

______ ______ ______ 
100 60 0 40 0 130 240 240 14 1)

______ ______ ______ 
0 0 460 0 260 0 0 140 0
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000 2020

Water Development Costs:
storage , upstream 7.4 10.5 0.8

mains tre am 44 60 87
wells 21 21 25
desal ting 38 253 290 __________

Water Withdrawa l and Conveyance Costs:
i n t e r -bas in  t r a n s f e r s  1.9 0 0
public water supp ly 72 148 222
industrial self-supp lied water 2.8 4.4 4.5
rural water supp ly x x x
irrigation , agriculture 6.9 6.0 0

non-agriculture 
- 13 12 16 __________

Power Plant Cooling Water 0 20 38 
_________

Hydroelectric Power Generation x x x 
_________

Navigation : couinercial 170 360 180
recreationa l boatino 8.4 14.3 17.4 

_________

Water Recreation 60 108 231 _________

Fish and Wildlife : fishinc’ 7.0 6.7 8.2
hunting x x x
nature stud y x x x 

_________

Water Quality Mai~~~ T waste treatment , se condary 1100 24 00 5100
advanced 26 25 1 536

o t h e r  ,~ ______ _______ ______ __________

Flood Damage Reduction: upstre :ir~ 57 39 40
m a i n s t r e a m  17 71 0 

__________

Drainage Control 5.3 8.5 4.5 
________

Eiosion Control 180 200 140 
_________

Heal th  ___ x 
- 

X X 
_ _ _ _ _ _

Vis ual and Cu l tura l  899 48 24 
________

Summation of Available Estimated Costs 2700 4000 7000

* From the supp ly mode l and includes OMR costs .
,~ Comb ined sewer overflow s contro l and acid mine drainage control.
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_____ _____ 

AREA_18 AREA 19 
_____ 

AREA 20 
_____ 

AREA 21

______ 
1980 2000 2020 1980 2000 202 0 1980 2000 2020 1980 2000 2020

5.8 5.5 0.8 0.2 5.0 0 1.4 0 0
18 23 42 23 7 2 4 30 43

1 3 0 13 7 8 3 5 5 4 6 13
______ ______ ______ ______ ______ ______ ______ ______ ______ ______ 

38 2 5 3  290

1.9 0 0
0.1 0.1 0.4 29 64 92 2 5 6 41 79 124

0.02 0.1 0.1 0.3  0.5 0.6 0.5 0.8 1.2 2 . 1  3.1 2 . 6
x x x x x x x x x x x
3.8 4.1 0 2.3 1.7 0 0.1 0 0 0.6 0.2 0

_ _ _  
1 1 1 5 4 _ 6 1 2 2 6 5 7

0 4 
— 

10 
-- 

0 16 28
_ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  

x x x x x
20 0 0 150 360 180

0.5 0.5 0.6 4.2 5.4 5.9 0.8 2 . 4  3.6 2 . 9  6 .0 7 . 3
_____ 

1 0 .4  ~~L 46 69 126 3 2 4 10 37 101
— 0.1 0.1 0.1 3.0 3.0 3.7 0.6 0.5 0.8 3.2 3.1 3.6

x x x x x x x x x x x x
x x x x x x x x x x x x
10 10 10 200 200 300 100 200 600 800 1900 3 100
0 0 1 16 24 37 10 21 55 0 105 443

11 8 0 8 0 14 38 31 26
_____ ______ ______ ______ 

17 0 0 0 20 0 0 51 0
____ 

0.9 0.9 0.1 1.1 2 . 0  0 .2  1.3 3.0 1.2 2 .0  2 . 6  2 . 0
____ 

40 40 30 60 50 40 10 10 10 80 100 60
x x x x x x x x x x x x

_____ 
37 0 0 718 24 24 114 24 0 30 0 0

95 60 44 1100 500 700 300 310 710 1 200 3100 5400
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I

WEST VIRGINIA

Two sections of West Virginia lie within the NAR and cover 3,535
sq uare m iles mos tly in Area 19, with a very small part in Area 21. The
drainage in Area 19 is the South Branch Potomac River. The topography
is mostly heav ily forested mountains and rolling foothills. The overall
visual quality is low to medial but the free—flowing stream s are of im-
portance esthetically where they are not polluted. Water is abundant
in this corner of the Region , but much of it has been degraded by acid
mine pollution .

The population of this small sector was just over 123 ,000 in 1970
and should increase to over 150,000 by 2020. Per capita incom e was 22
percent  below the na t iona l  average but  is projected to rise significantl y
to onl y 5 percent  below that average by 2020 . Emp loyment is largest in
services and related industries which is expected to increase along with
food and k indred products , paper and allied products and chemicals and
allied produc ts. Declines are expected for textile mill products and
agriculture , forestry and fisheries.

Needs to be Satisfied. The key needs in the State are Water Quality
Maintenance and Visual and Cultural in Area 19. The important needs are
Publ icly Supp lied Water , Water Quality Maintenance , Erosion Control and
Visual and Cultural in Area 19. All the  needs are larges t  fo r  t he  S t a t e
in the portion of Area 19 found within the state.

Devices. The important devices are water quality control facilities
in Area 19 and all devices levels are larges t  in the po r t i on  of Area 19
found in the State.

Costs.  All  of the costs in the  State are incurred primaril y in Area 
- 

-

19 where they are the largest. The only expenditure that is significant
in size is fo r  Visual  and C u l t u r a l  in 1970.
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_______ 
STATE TOTAL 

______ _______NEEDS - u m u l a t i v e  P r e s .  1980 2000 202 15
Publicly Supp lied Water (mg d) 14 22 36 58 

_______

Indus t r i a l  S el f - S up p l ied  W a t e r  (mg d) 8 17 29 46
Rura l  Wa ter Supp ly (mg d) 5 . 5  9 . 2  13.5  13.4 

______

Irr igation~~ ater: agriculture (1000 afy) 1.0 5.0 7.2 6.3
non-agriculture (1000 afy) 1.5 5.1 8.8 13.7 

______

Power Plant Cooling : withdrawa l , saline (cfs)
brackish (cfs)
fresh (cts) ~~ 49 1092 1478

consumption , brackish (c fs)

— 
f r e s h  (cfs) 18 23 44 50 

_______

Hydroelectric Power Generation (:~‘w) 0 0 500 201)0
Navigation: commercial (m .  tons annuall y)

recreationa l boating (1000 boats) 1.7 2.0 3.0 3.0 
______

Water Recreation: visitor days Cm .) x 0 .44  0.69 1.04
s t r e a m  or r i v e r  ( m i l e s)  x 3 4 6
water surface (1000 acres) x 0.58 0.84 11.18
beach (acres) x 5 7 9
poo l (m .  s q .  f t . )  x 0 .079 0.114 0.155
land facilities (1000 acres) x 0.33 0.49 0.67 

______

Fish & Wildlife : sport fishing man-days (m.) 0.30 0.38 0.54 0.75
surface area , lake (acres) x 3.2 5.0 7.6

s t r e a m  ( a c r e s )  x 0 .62 0 . 6 2  0.6 1
access , f r e s h  ( a c r e s )  x 0 .043  0 .079  0 . 120

s a l t  ( a c r e s )
anadromous ( a c r e s )  x 0.006 0 .008 0.0 11

piers (1000 feet)
hunting , man days C m . )  0.16 0.18 0 .25  0 .34

access  (1000 s q .  mi.) x 0.052 0.429 1) .0 37
nature stud y, man-days Cm.) 0.18 0.23 0.32 0.43

access(l000 ac.) x 1.2 4.2 7.8 
_____

Water Quality Maint .: non-industrial C m .  PEs)  86 177 254 345
i n d u s t r i a l  (m. PEs ) 39 101 253 535

Flood Damage Reduct ion :
avg . ann . damage , upstream (m. $) 3.7  6.1 11.4 2 2 . 7

mainstream (m. $) 1.6 3.1 6.8 15.1
tidal afid hurricane Cm. $) 

_______ _______ _______ ______ ______

Drainage Control: crop land (1000 acres) 26 34 47 47
forest land (1000 acres) 0 0 1.4 5.2
wet land (1000 acres) 

______ ______ ______ ______ _____

Eros ion Control: agriculture (1000 acres) ~~O 830 980 11)10
urban (1000 ac r e s )  140 220 330 350
stream bank Cmi.) 0 23 70 117
coastal shoreline Cmi. ) 

_____ _____ ______ _____ _____

Health: vector contro l and pollution control x 
- 

x x 
_____ _____- 

-

Visua l & Cultural:
landscape maintenance , unique natural (sq . ~~~~ x 700 700 700 - -

unique shoreline (mi.)
hig h qualit y (sq . mi.)
diversity (sq. mi.) x 100 200 300 -

agriculture (sq . ml.) x 200 200 211) -

landscape development , quality (sq. ni. ) -

diversity (sq . mi.)

~~-t ro . amenities (m i . )
(sq . ml. )
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x O.5~ O.8~ 1.1
x ~ 7
x 1 .079 l .11 L ).l5
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0 .49  0~~ —

O.3( 0.31 C).5/ 0.7
x 3.2 5.1 7.-
x 0.62 0.62 0.6
x ) .04 1  1 .0 7 9 1 . 12 1

x ) .006 .001 1.01

0.1.1 0 . 1 )  0 . 2 5  0 .3/
x ) . 0 52 ) . 4 2 9  1 .63

0.11 0 .2 :  0.3: 0 . 4 -
x 1.2 4 .~ 7. 1
81 177 25’ 341
39 101 25 3 53.

3.7 6.1 11. -’ 22.
1.6 3 . 1  6.1 15.

26 3/ 47 4 0.5 1 1 -

1.? 4.1 0 C 0.2 0.6

O i l  81( 950 101 10 101 20 2(
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I

STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A. Water

Storage Facilities ~
re serv oirs , upstream (1000 af) ReC ,FW ,VC* 3.8 3.5 0.5

mainstream (1000 af) FW ,VC ,Rec ,WQ* 31 74 89 _____

Withdr awa l Facilities
intakes & pump ing,  f resh (mg d) PS ,Ind ,Pow ,Irr ig 9.8 15.9 21.9

br ackish (mg d) m d  0 1 1
wells (mgd) * 53 15 37 _____

Conveyance Fac i li ties
in terbas in diversions , into (mg d)

out of (mg d) 
_________________ ______ ______ ______ _____

Quality Control Facilities
chem i c a l / b iolog ical
potable water treat, plants (mgd) ‘S 4.9 14.1 22.7
waste treatment p lan ts

secondary (857~) (m . PEs removed)
secondary (907~) (m. PEs removed) 4Q,VC 250 460 790
advanced (95%) (m . PEs removed) ~Q, VC 14 25 44 _____

Desalt ing Facilities —- __________________ ______ ______ ______ _____

B. Water/Land
Ups tream Flood P la in  Mgmt. (l000 acr~~) FDR .VC 26 67 16 ____

Local Flood Protection
ocean (projects)
river (projects) ~DR 5.5 4.5 0
flood control channels (miles) 

_________________ ______ ______ ______ _____

Watershed Management (1000 acres) ‘DR ,VC ,Drn 465 76 ______ ____

C. Land
Controls

fee simp le purchase (buy ing)(sq .mi.) TC , FW 710 0 0
fee simp le purchase (buying) (ml.)
purchase lease (sq .mi.) TC ,FW 200 0 0
easements (sq .mi.) TC ,FW 88 100 100
deed restrictions (sq .mi.)
tax incentive subsid y (sq .mi .)
zoning (sq .mi.)
zoning (mi.)
zon ing ~~d/or tax inc . subs.(sq .mi.)
zoning ~-nd1or tax inc . subs. (ml.) 

_______________ _____ _____ _____

V. Others
U p s t r e a m  Flood Con t ro l  St o r a g e  (1000 ~~~ DR 70 54 ______ —

M a i n s t r e a m  Flood Con t ro l  Storage (1000 af) ‘DR 0 Q0 0 —

* From the supp ly model for the following purposes : PS, Ind , Rur , Irrig, Pow .

~ Flood contro l storage not included .
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1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

3.8 3.5 0.5
_______ 

31 74 89 
______ _______ ______ ______ ______ _______

9.8 15.9 21.9
0 1 1

______ 

53 14 34 0 .2  1 3

4.9 14.1 22.7

250 460 790
_____ 

14 25 44 
______ ______ ______ ______ ______ _____

16 

_  _

88 100 100

) 4 1)

I ) 1 ) 1  ()
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FIRST COSTS - incremental SlATE TOTAL
($ m i l l i o n  1970) 1980 2000 2020

Water  Development C o s t s :
s torage , u p s t r e a m  1.5 1.5 0 .2

mainstr eam 20 11 22
wells 8.6 4.5 5.0
desalting 

______ ______ __________

Water Withdrawa l and Conveyance Costs:
inter-basin transfers
publ ic  w a t e r  supp l y 3~ 9 8.5 12.2
industrial self-supp lied water 0.04 0.06 0.09
rural water supp ly x x x
irrigation , agriculture 0.78 0.56 0

n o n - a g r i c u l t u r e  
- _______________ 3.0 2 .8  3.6 

__________

Power P l a n t  Coo l ing  Water  0 10 20 
__________

H yd r o e l e c t r i c  Powe r Generation x x
Navi ga t i on : com~e rc ia l

recreationa l boating 0.28 0.36 0.39 
_________

W~ ter Recreation 1.7 1.5 2.O _________

Fish and Wildl ife : fishing 0.40 0.40 0.49
hun t ing  x x x
nature_study 

________________ 
x x x

Water Quality Maint .: waste treatment , second ary 28 49 84
advanced 2.9 5.1 9.0

o the r  ,~
Flood Damage Reduction: upstream 10.2 8.9 0

mainstream 0 7.0 0 
_________

Drainage Control 0.71 1.25 0.17 
________

Erosion Cont rol 29 28 22 
__________

H e a l t h  x x x
Vi sua l  and C u l t u r a l 

__________________ 
281 24 24 

_________

- 390 Ih() 210Summ ation of A v a i l a b l e  E s t i m at - i  ( . e s t s

* From the supp ly mode l and includes OMR costs.

~ Combined sewer overflows contro l and acid mine dr iIna ~ e control.
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AREA 19 
______ 

AREA 21 AREA
______ 

1980 2000 2020 
- 

1980 20(0 ~~202O 1980 
- 

1001) :020 1980 2000 2 02 0

1.5 1.5 0.2
20 11 22
8.6 4 . 4  4 . 9  0 0.1 0.1

3.9 8.5 12.2
0.04 0.06 0.09

x x x
0.78 0.56 0

_____ 
2.9 2.7 3.5 0.1 0.1 0.1

_____ 
O 10 20 

______ _____

_ _ _  _ _ _ _  
x x

_____ 
0 .28  (1 . 36 0 .39 

______ _____ 
— -

_____ 1.7 1.5 2 .0  
_____ _____

0.40 0 .40  0 .49
x x x

_ _ _  
x x x
28 49 84
2.9 5.1 9.0

10.2 8.9 0
O 7.0 0 

______

0.69 1.22 0.15 0.02 0.0) 0.02
29 28 21 0.4 1 1 

______

x x x x x x
281 24 24 

______
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DISTRICT OF COLUI-UIIA

Washington , D.C., lies wholl y within Area 19 and covers 69
square miles of totally metropolitan area. The major waterways are
the Potomac River flowing past the District , and the Potomac tributaries
of Rock Creek and the Anacostia River. The District ’s popula tion, wh ich
totalled 850,000 in 1970 , is projected to reach over 1.2 million by 2020.
Per capita income stood at 30 percent above the national average in 1970
but should decline to 12 percent over that average by 2020.

The work force totalled almost 390,000 in 1970 , over 330 ,000 of whi ch
were employed in services and related industries , and this total is pro—
jected to increase to more than half a million by 2020. There is some
employment in food and kindred products , which is expected to decrease;
some in primary metals and chemicals and allied products which are pro—
jected to rise; and a significant number of armed services personnel whose
total should remain constant.

The District of Columbia is unique in that it is the only “state”
in the NAR located entirel y within a tiny part of a single river basin , and
the only one comp le tely urban in nature .

Needs to be Satisfied. The need for Water Quality Maintenance is
importan t and key to the fulfillment of the Visual and Cultural need , wh ich
is also key and important. Other important needs include Publicly Supplied
Water and Erosion Control.

Devices. The important devices for meeting the needs of the District
are water quality control facilities.

Cos ts. The only expenditures of significan t size in the District will
be for secondary waste treatment in all time periods.
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- -  ______

STATE TOTAL 
_____ _______NEEDS-cumulative 

Pres. 1980 2000 2 ( 2 1 5

~ubIic I~r Supp lied Wate r (mgd) 90 140 230 i-:: ________

Endustrial Self-Supp lied Water (mg d) 80 150 260 31 (1+ ________

Rura l  Wa ter Supp ly (mgd) 
_______ _______ _______ _____ _______

irrigation Water: agriculture (1000 ~fy)
non-agriculture (1000 afy) p .j 2.i~~ 4~

p 6 ?  _______

Power Plant Cooling : withdrawa l , saline (cfs)
brackish (cfs)
fresh (cfs)

consumption , brackish(c fs)
fresh (cfs) 

________ ________ ________ ______ _______

Hydroelectric Power Generation (mw) 
_______ _______ _______ _____ _______

Navigation : commercial (m. tons annuall y) 0.70 0.70 0.70 0.80
recreationa l boating (1000 boats) 12 14 24 33 

______

Wate r  Rec rea t ion : v i s i t o r  days  ( m . )
s t r e a m  or r i v e r  ( nih ’s )
water surface (1000 acres)
beach (acres)
pool (m. sq. ft.)
land facilities (1000 acres) 

—— _______ _______ ______ _______

Fish & Wildlife: sport fishing man-days (in.) 1.9 2.5 3.5 4.8
surface area , lake (acres)

stream (acres)
access , fresh (acres)

salt (acres)
anadromous (acres)

piers (1000 fe+~t)
hunting , man-days Cm.) 1.0 1.1 1.0 2.1

access (1000 sq. mi.)
nature study, man-days Cm .) 1.2 1.5 2.1 1.9

access(l000 ac.) x 0.6 2.1 3.9 
_____

Water Quality M a i r i t . :  non-industrial (m. P~ s) 560 1150 1650 2240
industrial (in. PEs) 120 300 760 1610 

_____

Flood Damage Reduction :
avg . ann . damage , upstream (m. S)

ma instream (in. $) 0.06 0.13 0 . 2 7  0 .60
tidal and hurricane (m. $) 

- _______ _______ _____

Drainage Control: crop land (1000 acres)
forest land (1000 acres)
wet land (1000 acres) 

_______ _______ _______ _____ _____

Erosion C o n t r o l :  a g r i c u l t u r e  (1000 acres)
urban (1000 acres) 21 34 51 71
stream bank (ml.)
coastal shoreline Cmi.) 

______ ______

Health : vector control and pollu r ion control 
— 

x x x x
Visua l & Cultural:

landscape maintenance , unique natural(sq . ~i i . )
unique shoreline Cmi. )
h igh qualit y (sq . tn .)
div ers ity (sq. m i.)
+e r i c tilt ur (sq . i i i  .)

landcca pe devel opm+-r t . quality (sq . c i.)
diver- it y (sq . :1 .)
metro n ities (r~i.)

(sq . ml .) x 5 5 5 
______

0

L   _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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-1

STATE TOTAL
DEVICES - incremental

Purposes 1980 2000 2020

I. Resource Management
A. Wate r

Storage Facilities
reservoirs , upstream (1000 af)

mainstream (1000 af) 
________________ ______ ______ ______ ______

Withdrawa l Facilities
intakes & pumping , fresh (mgd) PS ,Ind ,Pow ,Irr ig 85 144 186

brackish (mgd) m d  3 5 7
wells (mgd) * 0.3 0.1 0.2 ______

Conveyance Facilities
interbasin diversions , into (mgd)

out of (mg d) 
_________________ ______ ______ ______ ______

Quality Control Facilities
chemica 1/biological

potable water treat, p lants (mg d) PS 32 91 147
waste treatment p lants

secondary (85%) (m. PEs removed)
secondary (90%) (in. PEs removed) WQ,VC 1300 2200 3500
advanced (95%) (in. PEs removed) WQ,VC 73 120 192 _____

Desalting Fac ilities 
__________________ ______ ______ ______ ______

B. Water/Land
Upst ream Flood P l a in  M gmt . ( l 0 0 0  ac res)  

_______________ _____ _____ _____ _____

Local  Flood P ro tec t ion
ocean ( p r o j e c t s )
river (projects)
flood control channels (miles) 

_________________ ______ ______ ______ _____

Watershed Management (1000 acres) 
________________ ______ ______ ______ _____

C. Land
Controls

fee simp le purchase  (b u y i n g ) ( s q . m i . )  JC , FW 5 0 0
fee simp le purchase (buying) (mi.)
purchase lease (sq .mi.)
easements (sq .mi.)
deed restrictions (sq.mi.)
tax incentive subsidy (sq .mi.)
zoning (sq .mi.)
zoning (ml.)
zoning and/or tax inc . subs. (sq .mi.)
zoning and/or tax inc. subs. (mi.) 

________________ _____ ______ _____

V. Others

* From the supp ly model for the f o l l o w ing purposes : PS , Ind , Rur , Irri g, Pow .
• Flood contro l storage not included.
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AREA 19 AR EA AR EA AREA

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

85 144 186
3 5 7

0.3 0.1 0.2

32 91 147

1300 2200 3500
_____ 

73 120 192 
______ ______ ______ ______ ______

5 0 0
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Water Development Costs:
s to rage , ups t r eam

m a i n s t r e a m
we l l s
desalting

Water Withdrawal and Conveyance Cocts:
i n t e r- b a s i n  t r a n s f e r s
public water supp ly
industrial self-supp lied water
rural watcr supp ly
irrhottion , agriculture

non-agriculture
Power Plant Cooling Water
Hydroelectric Power Generation
Navigation: comnercial

recreationa l boating
Water Recreation ______________________________
Fish and W ild lite : fishing

hunting
nature study

Water Quality Mai~it. : waste treatment , secondary
advanced

other i~

Flood Damage R e d u c t i o n :  u p s t r e a m
ma ins t ream

Drainage Control
Erosion Con t rol
Heal th
Visual and Cultura l

Summation of Available Estimated Costs



__________________ 
- -

______ _____ 

AREA 19 AREA AREA AREA
_______ 

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020

25 55 79
0.37 0.61 0.76

_____ 1.5 1.4 1.8 _____ _____ _____ _____ ______ _____ ______ _____ _____

______ 
2.1 _2.7 2.9 

______ ______ ______ ______- ______ ______ ______ ______ ______-

2.6 2.6 3.1 
-

x x x
x x x 

- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _150 230 370
15 25 39

____ k.6 6.0 7.0 — _____ _____ _____ _____ _____ _____ _____ _____

____ 3J) 
- 

0 0 
_____ _____ _____ -_____ _____ _____ _____ _____ _____

200 320 500
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