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The North Atlantic Regional Water Resources (NAR) Study examined
a wide variety of water and related land resources, needs and devices
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 under
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 Study
Coordinating Committee, a partnership of resource planners 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 mark 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 which decision-makers will
need for managing water and related land resources in the interest of
the people of the North Atlantic Region.

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

A, History of Study

B. Economic Base

C. Climate, Meteorology and Hydrology

D. Geology and Ground Water

E. Flood Damage Reduction and Water
N Management for Major Rivers and
s (N ‘ Coastal Areas
1 F. Upstream Flood Prevention and
Water Management

H, Minerals

Navigation

L. Water Quality and Pollution

M, Outdoor Recreation
: N. Visual and Cultural Environment
O, Fish and Wildlife
P. Power
Q. Erosion and Sedimentation
R. Water Supply

S, Legal and Institutional Environment
T. Plan Formulation

U. Coastal and Estuarine Areas

V. Health Aspects
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S&J CHAPTER 1 INTRODUCTION

Fourteen State Programs are presented in this Annex and each is a
reformulation along state boundaries of the appropriate Area Programs of
Annex 1. The procedures used for these reformulations were agreed to by
the personnel of the agencies responsible for the appendices 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.




CHAPTER 2 METHODOLOGY 1

These State programs are rearrangements of the Area Programs along
state boundaries, Each portion of a state within a given Area is de-
signated as a state-area sector and the mixed objective information for
that Area's Program has been distributed to the state-area sectors found
within the Area. Thus, Area 4 has been divided into 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. Planning elements (needs, devices and costs) of each Area
have been distributed among the state-area sectors in that Area accord-
ing to various methodologies that, with the available information, best
describe the distribution of the elements in the Area.

This Annex is written in conjunction with the Report and Annex 1 X
to the Report and detailed definitions, descriptions and methodologies
presented in those volumes have not been repeated. Chapters 2, 4, 5, 6
and 7 of the Report and chapters 2 and 3 of Annex 1 are of particular
value to the understanding of this Annex. Chapters 6 and 7 of the Report
are of special significance as they give detailed definitions of the
planning elements and brief descriptions of the methodologies used in
determing projections. Of particular value in Annex 1 is Chapter 2,
which gives detailed methodologies used in writing the Area programs,
and Chapter 3, which gives comparisons 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

State Description

State Program - needs
devices
costs

State Tables -~ needs
devices
costs 3

Dok

CONTENTS OF EACH SECTION
State Map, A map of each state is included showing the boundaries
of the state and the state-area sectors within the state as well as the

location of the more important cities.

State Descriptions. Each State Program is introduced by a brief

description which indicates the major physical and economic characteristics
of the state such as area, topography, population, major industries and
per capita income levels,
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State Program. A program for each state is given wnich highlights
the significant 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 whole, for larpe, important and key planning elements.
An element is considered large or small as it related to other sectors
of tihe state, An important need is one which must be fulfilled before
the mixed objective of the sector in which it is located can be achieved.
An important device is on that is essential for fulfilling a particular
need(s) of a sector, A key need is one which must be fulfilled in order
that other needs of the sector can be fulfilled and a kev device must be
used for the successful use of other devices in the sector,

State Tables. All of the mixed objective information 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 exception to
this is that the devices the uses of which are indicated by check marks
rather than bhv figures in the Annex 1 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 similarlv check marked in the Area
tables when thev occured, are assumed to applv to all sectors in an Area
and are included in the Annex 2 tables, i

DETAILED METHODOLOGIES

Needs, The following fifteen major need catarories are included in
the State Programs.

Publiclv Supplied Water
Tndustrial Self-supplied Water
Rural Water Supplv

Irrigation Water

Power Plant Cooling Water
Hvdroelectric Power Generation
Navigation

Water Recreation

Fish and Wildlife

Water Qualitv Maintenance

Flood Damage Reduction

Drainape Control

Erosion Control

Visual and Cultural Environment
Health 5

The methodologies for distributing these needs from Area to state-area
sectors are given in the following paragraphs.

The need for Publicly Supplied Water in each Area was allocated to
the state-area sectors in accordance with the population distribution on
the assumption that the distribution of the Publiclv Supplied water is
directlv related to the population distribution in the Area.




The Industrial Self-supplied Water need was distributed according
to the distribution of the economic value added for the six major
water using industries. 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
industries: food, textiles, paper, chemicals, 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 bv the percentage of
total non-agriculture irrigated land in each sector as determined bv the
staff of the Department of Agriculture.

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 determing the needs of Annex 1l were evaluated by
the FPC staff to determine the assumed location of the power needs by
sectors,

The presumed need for Hvdroelectric Power CGeneration was distributed
by the FPC in the same manner as for Power Plant Cooling Water,

The needs for Navigation were distributed to the appropriate state-
area sectors on the basis 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, water surface, beach and pool areas and acreage for land facilities
-- were allocated primarily 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
Outdoor Recreation, Department of the Interior.

The Fish and Wildlife needs were distributed by various methods.
The man-day requirements for sport fishing, hunting 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-
ulation distribution on the assumption that the needs were proportional
to population., The lake and stream surface areas, and the sport fishing
access for anadromous and freshwater fish were distributed by the percent-
ape of water area in each sector as these needs would be proportional to
the available resources, Plers and salt water fishing access needs were

?
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determined by estimating the approximate miles of coastline in each sector
and distributing the needs in proportion to these figures. Hunting access
was assumed proportional to land suitable for game animals and was appor-
tioned 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 percentage of 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., The in-
dustrial 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 allocated 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 categporv -- food, textiles, paper, chemicals,
petroleum, primarv metals, mining, and miscellaneous industries -- were
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 i which
were site specific and readilv 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 obtained from the percentapes of total land area in each sector,

The Erosion Control needs in each sector were determined by the staff
of the Department of Agriculture from the oripginal sources used for the
Area needs of Annex 1., The needs are based on the actual location of the
sites which are most likely to receive erosion protection.

The needs for Health were assumed to occur in each state-area sector
in the Region,

The Visual and Cultural needs were determined bv 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
Withdrawal facilities
Convevance facilities
Quality control facilities
Desalting facilities
Flood plain management
Local flood protection
Watershed management
Land controls

Flood controls storage
Waste water




The devices used for storage facilities are upstream reservoirs
(storage less than 5000 sq. ft.) and mainstream 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 be completed.
The required devices were then distributed to sectors which contained
these most probable project sites,

The device used for withdrawal facilities are fresh water intakes
and pumping, brackish water intakes and pumping and wells. The fresh
water intakes and pumping devices were distributed in two ways: those
used to meet the Publicly Supplied Water needs and those used to meet
the Industrial Self-supplied Water needs. The first set of fresh water
intakes and pumping devices were distributed in proportion to the total
population and the second set according to the value added percentages
for industry. Brackish water intakes and pumping devices were also
apportioned according to the value added percentages for industry. The
distribution of wells was based on the actual location of available
ground water sources. It was assumed that well utilization would be
approximately proportional to the available supplies.

Convevance facilities for interbasin diversions were known to
be located in specific Areas and state-area sectors,

Potable water treatment plants and waste water treatment plants
are the devices used for water quality control facilities. The first
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% PE 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 plain in each sector
was determined from the oripginal 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
available sites in each sector for upstream river protection projects
and on the basis of the actual location of the projects for mainstream
river and coastal protection projects. Flood control channels were
distributed on the basis of available sites as determined from the
sources originallv used to determine the upstream flood damage control
devices of Appendix F,
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Watershed 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 relationship 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, Methodologies used to allocate costs in each area are des-
cribed in thirteen catagories:

Water Development

Water Withdrawal and Conveyance
Power Plant Cooling Water
Hydroelectric Power Generation
Navigation

Water Recreation

Fish and Wildlife

Water Quality Maintenance
Flood Damage Reduction
Drainage Control

Erosion Control

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.
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Water withdrawal and convevance costs were allocated by different
methods, The conveyance costs for inter-basin transfers were allocated
to the state-area sectors identified as receiving the benefits of the
transfers, The withdrawal and convevance 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 bv the distribution of value added for industry. The Rural
Water Supply costs were unknown. The costs for agricultural Irrigation
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 costs for Power Plant 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 according to the location of present
recreational boating for recreational 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 costs', 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.




Visual and Cultural needs and devices for meetinpg these needs were located
on maps so that the sector containing the needs also contain the devices
and the associated costs,

DISTRIBUTION PERCENTAGES

: Many of the planning elements were distributed among the state-area

L sectors according to percentages derived from various sources. These percent-
: age distributions are displayed in Tables of Percentage Distribution of

g 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 Census.,
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 Citv 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 assumed that 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~11 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
irrigation requirements for Appendix L, Irrigacion,

Value Added. The value added percentages were obtained from the economic
value added of selected industries as determined from the 1963 Census of
Manufactures, U.S. Department of Commerce, Bureau of the Census. Six major
water using industries were used to determine the percentages of value added
for each state-area sector for Industrial Self-supply. These industries were
Food and Kindred products, Textile Mill products, Paper and Allied products,
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 Tables 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 mining and miscellanous) were then used

~ ——
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to determine percentage distribution for Water Quality Maintenance.

Recreatiod:l Boating. The recreational boating percentages were
determined from the present distribution of recreational boating which was
used in the development of Appendix K, Navigation, 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 NDepartment 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 PERCENTAGE DISTRIBUTION

OF AREAS AMONG STATES

AREA 1 - ST. JOHN RIVER BASIN

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

cated to Maine.

AREA 2 - PENOBSCOT RIVER BASIN

100 percent of all needs, devices, and costs in Area 2 are allo-

cated to Maine.

AREA 3 - KENNEBEC RIVER BASIN

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

cated to Maine.
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AREA L ~ ANDRO3COGGIN RIVER BASIN

Hew
Maine Hamps.iire
Percent of:
Population
Total (o72] 1o
Uroan ] 21
Rural 7o 24
Area
Total 79 21
Land 79 21
vater ob 15
‘Forest, Crop,
ani Pasture s 22
Urcan and Othner 91 9
Irrigated 100 o)
Value Added
for Industrial
Self-Surply 100 0
for Water Qualily
Maintenance &0 20
Recreational RBoating 97 5
Storage
Upstream 05 34
Hoinctroon o* %
Groundwater Development &7 13
¥ llo mainstream storage in Area L. .
12




AREA

5 - MATNE COASTAL BASINS

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

cated to Maine.

AREA 6 - SQUILILRY MAlily AND COASTAL NEW HAMPSHIRE

allo-

New
Maine Hemosnire Mass.
Percent of:
Population
Total 60 37 5
Urocan 00 34 (
Rural 55 L5 0
Area
Total 60 Lo 0
Land 5T 43 0
Water 50) ) 0
‘Forest, Crop,
and Pasture 55.2 Lh.o 0.2
Urcan ané Other 66.0 313 0.7
Irrigated T0 30 0
Value Added
for Industrial
Self-Sunply ©9 1 0
for Water Quality
Maintenance 58 L2 0
Recrecational Boating 60 20 0
Storage
Upstream 39 6l 0
Mainstream O 0% O%
Groundwater Development D 28 o}

* No mainstream storage in Area 0.
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AREA 7 - MERRIMACK RIVE!

BASTN

New
Hampshire Mass.
Percent of:
Population
Total 32 65
Urban 28 12
Rural Lo Sk
Area
Total 6 24
Land 76 24
Water o2 10
Forest, Crop,
and Pasture oL 19
Urban and Other 47 53
Irrigated 33 o7
Value Added
for Industrial
Self-Sunply St 69
for Water Quality
Maintenance 35 65
Recreational Boating o0 20
Storage
Upstream T9 2L
Mainstream 100 Q
Groundwater Development L 29




AREA & - CONNECTICUT RIVER BASIN

New
Hampshire | Vermont Mass. Conn.
Percent of':
Population
Total 9 T 35 L9
Uroan 5 3 39 53
Rural 1 19 28 36
Area
Total 21 35 25 13
Land 20 36 24 - 13
Water 2k i5 Lo 21
‘Forest, Crop,
and Pasture 29 3 23 11
Urban and Other 12 16 34 38
Irrigated I L 29 66
Value Added
for Industrial
Self-Supply )N 1 61 3L
for Water Quality
Maintenance 2 L 83 711!
Recreational Boating 25 15 30 30
Storage
Upstream 30 35 43 22
Mainstream 50% 50% O% Ox
Groundwater Development 26 28 26 20

* 1980 and 2000. 1In 2020, 39 N. H., 0% Vt., 52% Mass., 9% Conn.

19
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AREA 9 = SOUTHEASTERN NEW ENGLAID

Rhode
Mass. Island Conn.
Percent of:
Population
Total 83 1 0
Urban &o 16 0
Rural 83 T 0
Area
Total T 25 1
Land 73 25 o
Water 64 36 0
‘Forest, Crop,
and Pasture 73 25 2
Uroan and Qther T8.4 2)..2 0
Irrigated 92 8 0
Value Added
for Industrial
Self-Sunvly 76 22 0
for Water Quality
Maintenance &2 18 0
Recreational Boating i, 25 0
Storage
Upstream ol 1 5
Mainstreanm 0 100 0
Groundwater Development 3 i 0
16




AREA 10 - THAMES AND HOUSATOIIIC RIVER BASINS

Rnode
Mass. conn. Islana New York
Percent of':
Population
Total P o2 3 &
Urban  _ o7 0 (0]
____Rural 2 91 0 0
Area
Total I i 1 6
Land 1T 16 i 0
water 2yl 63 0 9
Forest, Crop,
and Pasture 3 1) 2 6
Urban and Other 12.6 go.lp 0.k L.6
Irrigated 2 90 0 0
Value Added
for Industrial
___Self-Supply T 933 0 0
for Water Quality
Maintenance 2l 76 0 0
Recreational Boating & 20 x 2
Storage
Upstream L3 57T 0 0
Mainstream 0% 100% O O%*
Groundwater Development 29 T 0 0

* 1960 and 2000. In 2020, L9% Mass., 23% Conn.,

4~ N -
0% R. I., 25% N.

Y.




AREA 11 - LAKE CHAMPLAIN AND ST. LAWRENCE RIVER DRAINAGE

Vermont | New York
Percent of:
Population
Total 48 52 "
Urocan 52 LE b4
Rural L6 3
Area
Total L 56
Land Lk 56
Water L5 55
‘Forest, Crop,
and Pasture L 56
Urban and Other L0 60
Irrigated sk L6
Value Added
for Industrial
Self-Supply i 93
for Water Quality
Maintenance 10 R0
Recreational Boating 20 T
Storege
Upstream 79 27
___ Mainstreanm 0 100
Groundwater Development 27 13
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AREA 12 - HUDSON RIVER BASIN

R . T b oty

F
l!\'ew Jerseyl Vermont Mass. New York Conn.
Percent of: ¢
Population
Total 15 1 1 81 2 /
Uroan 0 S G9.3 0 ;
Rural 0 2.2 0 97.8 0 &
Area 5
Total - I 5 = 23 i
Land 2 b 1 93 0 3
Water 6 0 2 92 ;'
‘Forest, Crop,
and Pasture 1ok 3.0 1.5 93.0 0.3
Uroan and Other L.0 e 1.0 93.6 0.1 P
Irrigated 0 ( 0 100 0 ’
Value Added b
for Industrial %
Self-Sunply . R 0 0 100 0 b
for Water Quality b
Maintenance 0 0 0 100 0 e
Recreational Poating 2 i 1 96 0 5
Storage o
Upstream 0 &ell, 3.7 9.2 0 §
Mainstream 0 0 0 100 0
Groundwater Development N 16 5 5 0 ‘




AREA 13 - SOUTHEASTERN NEW YORK METROPOLITAN AREA

100 percent of all needs, devices, and costs in Area 13 are allo-

cated to ilew York.

AREA 1L - NORTHERI IEW JERSEY

llew Jersey New York
Percent of:

Population

Total 93 )

Urvan 100 0

Rural 100 | 0
Area ]

Total 93 Th

Land ol [

water 73 S

Forest, Crop,

___and Pasture 93 7

Urcan ani Other Q9 5

Irrigated 100 )
Value Added

for Industrial

__Self-Sunply 100 )

for Water Qualivy

Maintenance 100 J

Recreational Boating %0 10
Storage

Upstream 100 0

Moinctrean 100 )
Groundwater Development 100 0




AREA 15 - DELAWARE RIVER BASTH

1 8
lew York Mew Jerseyl renn. |belaware IMarviand | !
Percent of: f
Population
Total ) 4 20 73 6 0
Uroan 0.4 19.7 S 5.4 0
Rural 6 23 63 8 ‘0
Area
Total 19 23 50 8 0
Land 19 23 51 i 0
Water 17 22 30 2% 0
Forest, Crop,
and Pasture 21.2 22.4 49,8 6.5 0.l
Urtan and Other 8.2 26.9 Sk.0 10.8 0.1
Irrigated 1 T8 8 13 0
Value Added
for Industrial
Self-Sunply 0.4 |1 19.0 78.6 2.0 0
for Water Gualily 7 R
Maintenance 0.3 16.1 0.5 (o 0
Recreational Boating 5 35 40 20 0
Storege
Upstream 30 35 30 5 0
Mainstream 0 0 100 D 0
Groundwater Development 1L 36 L2 6 0

AREA 16 - COASTAL NEW JERSEY

100 percent of all needs, devices, and costs in Area 16 are allo-

cated to New Jersey.




AREA 17 - SUSQUEHANNA RIVER DASIN

New Ycrk| Penn. Maryland
Percent of:
Population
Total 20 78 2
Uroan 20 80 0
Rural 2 T9 0
Area
Total 23 76 1
Land 23 T6 i
Water 22 A R
Forest, Crop,
and Pasture 22 S i
Urpan and Other 27.8 T 0.5
Irrigated 2l 16
Value Added
for Industrial
Self-Sunply 6 Ol 0
for Water Quality
Maintenance 5 95 0
Kecreational Boating 20 70 10
Storage
Upstream 19 80 it
Mainstream 1h* E6* o%
Groundwater Development 2342 T76.2 0.6

* 1980 only. In 2000, 25% N. Y., T5% Penn., 0% Md.; in 2020, 49% N. Y.,
51% Penn., 0% Md.




AREA 10 -~ CHESAPEAKE BAY AND DEIMARVA PENINSULA DRATLAGE

m—

Delaware| Penx. Maryland | Virginia
Percent of':
Population
Total 4 1 93 2
Urban 0.9 (9) 99.1 0
Rural 9 0 &3 8
Area
Total 13 1 T4 12
Land 15 i ) 9
water al 0 o8 Zal
Forest, Crop,
and Pasture 16 1 76 i
Urpan and Other 9.2 0.T T70.0 20.1
Irrigated 21 0 Lo 37
Value Added
for Industrial
Self-Sunply el 0 96.5 0.4
for Water Quality
Maintenance el 0 95.4 0.5
Recreational Boating 0.k 0 95.3 L.3
Storage
Upstreanm OH; 0 99.0 0
Mainstream 0% O O* O*
Groundwater Development 18 0 o7 15

* No mainstream storage in Area 18.




AREA 19 - POTOMAC RIVER BASTI

District
of West
Penn. Maryland | Columpia | Virginia | Virginia
Percent of:
Population
Total 5 35 26 30 4
Urcan 202 30.0 39.5 20.5 3.2
Rural Ji2 Sis 0 38 12
Area
Total I 26 0 39 24
Land 11 20 C 39 24
Water i 55 0 31 g
Sre—,
Forest, Crop,
and Pasture 11 20 0 3T 26
Urcan and Other 10 po L 56 8
Irrigated 20 2l 9] 43 13
Value Added
for Industrial
Self-Sunply 15 31 29 21 3
for Waler Quality
Maintenance 8 63 15 9 5
Recreational Boating 0 53.2 14,9 30.0 1.9
Storage
. Upstream 0 46 0 41 5
i Mainstream 0% 35% O* 23% Lox
Groundwater Development 2.8 23.4 0.2 4.9 28.7

* 1960 only.

In 2000, &% Penn., 1k% Md., 0% D. C., 50% Va., 26% W.
in 2020, 14% Penn., 19% Md., 0% D. C., 43% Va., 24% W. Va.




AREA 20 - RAPPAHANNOCK AID YORK RIVER BASINS

100 percent of all needs, devices, and costs in Area 20 are allo-

cated to Virginia.

AREA 21 - JAMES RIVER BASIN
West
Virginia | Virginia
Percent of:
Population
Total 100 0
Urovan 100 0
Rural 100 0
Area
Total 100 0 St
Land 100 0
water 100 0
Forest, Crop,
__and Pasture 99.5 045
Urvan and Other 100 0
Irrigated 100 0
Value Added
for Industrial
Self-Sunnly 100 0
for Water Quality
Maintenance 100 0
Recreational Boating 100 0
Storage
Upstream 100 0
____Mainstream 100 0
Groundwater Development 99 1

ro

w

——




Sl

B

TR

LA L el

e

|
|
|
“
!
|

NOTES FOR TABLES
OF ALL STATE PROGRAMS

1. The following notations are used in the tables: i
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:

Publicly Supplied Water BS
Industrial Self-supplied Water Ind
Rural Water Supply Rur
Irrigation Water Errig
Power Plant Cooling Pow
Hydroelectric Power Generation HPG
Navigation Nav
Water Recreation Rec
Fish and Wildlife FW
Water Quality Maintenance WQ
Flood Damage Reduction FDR
Drainage Control Drn
Erosion Control Ern
Health Hlth
Visual and Cultural Environment Ve

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

34

4, All figures in the Needs Table 1 are gross; that is, each target year
figure includes all previous needs. The Devices and Costs figures of Tables
3 and 4 show only increments for periods between target vears.

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 privately 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 completely fulfilled in any Area.

8. The need levels shown for Industrial Self-supplied Water are for fresh
water use only. The devices and costs levels are these required to meet
all Industrial Self-Supplied Water needs.
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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, Penobscot, Kennebec and
Androscoggin Rivers. Overall visual quality for this predominantly
forest and wildland State is high, though some portions comprise medial
quality, The topography ranges from the mountainous western sections of
Areas 3 and 4, through the wilderness segments of Areas 1 and 2, to the
rolling hills and coastal marshes and plains of Areas 5 and 6., Water 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, Bangor and Portland, and is expected to
increase by one~half million by 2020. Per capita income was 17 percent
below the national average in 1970 but is projected to rise to only
12 percent below by 2020, Employment will continue to be highest in
services and related industries, but increases are projected for manufacturing,
especially paper and allied products. Employment in agriculture, fisheries
and forestry is projected to decrease 50 percent by 2020,

Needs to be Satisfied. The need for Publiclv Supplied Water is important
in Areas 1, 3, 4, 5 and 6 and is largest in Area 6, Industrial Self-supplied
Water needs are largest 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 larpgest and most important in Area 1, although non-
agricultural Irrigation needs are relatively large in Area 6, Power Plant
Cooling needs, important in Areas 4, 5 and 6 are greatest in Area 5. Hyvdro-
electric Power Generation is large in Areas 1 through 4., Commercial navi-
gation is large in Area 6 and recreational boating, though larpest in Area
6, is important in Area 1. Water Recreation needs, largest :n the portion
of Area 6 contained in Maine, is important in Areas 1, 2, 4 and 5. Fish
and Wildlife needs, important 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. Visual
and Cultural needs, kev in Areas | and 4, are important in Areas 2 through
5, and largest in Areas 1 and 2.

Devices, Storape facility devices are largest in Area 1 and with-

drawal facility devices are largest in Area 2, CQuality control facilities
are key in Areas 3 and 4, important in Areas 1, 3 and 4 and largest in
Areas 1 and 2 for waste treatment plants and in Areas 3 and 4 for potable
water treatment plants. Water/land management devices are of preatest
magnitude in Area 5, Land control devices are large in Areas 1 and 2, but
key in Area 4 and important in Areas 1, 2 and 4.

Ry P




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 Maintenance 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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1 ; STATE TOTAL
NEEDS-cumulative T W L) TCCC VLOyIo
$hblic1y Supplied Water (mgd) 88 115 LA 243
Industrial Self-Supplied Water (mgd) 40 630 1160 1880
Rural Water Supply (mgd) 18 24 31 30
Irrigation Water: agriculture (1000 afy) 2 33 75 119
non-agriculture (1000 afy) i 8 At 29
Power Plant Cooling: withdrawal, saline (cEs) 410 1550 10420 (21540
brackish (cfs) 0 0 70 155
fresh (cfs) 76 57 1075 | 3105
consumption, brackish(cfs) 0 0 33 75
fresh (cfs) ol 1 alal 110
Hydroelectric Power Generation (mw) 590 550 2820 7200
Navigation: commercial (m. tons annually) 35 &9 85 135
recreational boating (1000 boats) 86 102 173 297
Water Recreation: visitor days (m.) - Az = 76
stream or river (miles) X 330 420 570
water surface (1000 acres) x 79 115 152
beach (acres) % 930 1170 | 1310
pool (. sq.- Et.) % 16 20 29
land facilities (1000 acres) % 47 62 75
Fish & Wildlife: sport fishing man-days (m.) Tk 9.1 10.8 | 12.9
surface area, lake (acres)
stream (acres)
access, fresh (acres) % 0.13 0.37 | 0.65
salt (acres) x | 0.36 1.07 | 1.96
anadromous (acres) % Al 0.13 016
piers (1000 feet) = =
hunting, man-days (m.) 2.8 3 1 3.7 5.9
access (1000 sq. mi.) X 0.29 143 1 2.61
nature study, man-days (m.) 1 1.4 T 7 2.0
access(1000 ac.) x | 0.20 0.41 | 0.82
Water Quality Maint.: non-industrial (m. PEs) 940 T 1090 1290 1540
industrial (m. PEs)} 10300 | 20500 | 38700 |72400
Flood Damage Reduction: [
avg. ann. damage, upstream (m. )1 0.83 ! 1.19 Sl el
mainstream (m. 8) 1.9 9.8 5.3 10.9
tidal and hurricane (m. $) 0.03 | 0.06 0,11 | 0.23
Drainage Control: cropland (1000 acres) 61 91 149 241
forest land (1000 acres) 0 0 28 | 112
wet land (1000 acres) J
Erosion Control: agriculture (1000 acres) 480 600 670 | 680
urban (1000 acres) 780 840 920 ‘ 1020
stream bank (mi.) 0 10! i 32 53
coastal shoreline (mi.) 0 1 3 5
Health: vector control and pollution control N = =
Visual & Cultural:
landscape maintenance, unique natural(sqg. mi.) 1300 8400 | 8400 8400
unique shercline (mi.) 90 540 s540 1 540
high quality (sq. mi.) 400 | 6700 | 12200 [17200
diversity (sq. mi.) | |
agriculture (sq. mi.) X | X ‘ X %
landscape development, quality (sq. mi.) ‘ '
diversity (sq. mi.) '
metro. amenities (mi.) !
B o (sG. mis) | |

-
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AREA 1 AREA 2 AREA 3 AREA 4
es] 1980120001 20200 Py sl 1 1801 2000] 2020f Pros] tognl2000] 20, 0f: [ 250020001 2020
8 111 17] 11 150 2a] asof 17} 2310 291 41F 11’ 150 197 26
20] 40| 80| 150§ 100; 210 420 700} 50, _80; 130| 190§ 90! 1404_ 210] 310
4 5 7 3 RS e L 1L 2 2
0.1 21] 4o 73] 0.3 e I i 6/ 20/ 26 0.3 4 10{ 12
5, S | 0o 0 ISR DN - SO (SN | A | 5 05 | S | A
A
, .
19 0| 500 SSUL 57| 57| 300/ 926 of 0] 2751285 0 o] 0 304
. ‘ 1 i i | : :
0 0 4 344 1 1 4L 23 0 0] 3] 18 0 0 0! 16
2 0] 800] 1300f 130] 140] 140] 2000; 210] vzol 1720] 2800f 160, 160] 160] 110(%
2 2l 5| 9fo. 03 0.04]0.08 0.10 ‘
o] 10f 16| 23 12| 13 24 351 13] 17l aoi 65§ 11, 12} wj 27
X 2 4 5| X 5 7. 10 X T2 X 4 8
X 30 40 50 x | b()i 7()§ 100 X /O 90| 120 X 50 bUw 80
X 8l 1i 14 = 15 2y 28f = 18 26 34 x,; 1} 17| 23
X go| 90| 110] x| 140 180/ 200] x| 170, 210, 230§ x = 120 140 160
X il 2 d x| 2! 3| 31 x 3 4 4 x 2 2 3
X 4 5 A =1 @ 160 128 x| d00 1% sk x o 7 A 30
0.7] 0.9] 1.0] 1.2 1.1IT 1.1] 1.3] 1.5] 0.3 1.2 1.4 1.6f 0.7" 1.0f 1.2 1.4
e ! ety ‘ ‘
* !
X 0{ 0.02{ 0.05] x T) oozl 0.03/0.06] x 0.03/0.06/0.08] x 0.02 0.04 0.06
| ; f
x P.004}0.01f 0.0 x )o oa; o.oa'o.os x 10.02/0.03{0.03
|
0.3] 0.4/ 0.5/ 0.5 0.7/ 0.7! 0.8/ 0.9 o.z.; 0.5 0.6/ 0.7§ 0.3 0.3y 0. 4) 0.5
x 0j0.1140.39 =| 0}0. 35’0 55 x 0. 20 0.40'0.60} x 10.04,0.12/0.23
0.1 0.2 0.2 0.2 0.2{ 0.2f 0.2{ 0.3} 0.2] 0.2i 0.3 0.3} 0.2{ 0.2 u.: .3
. I S ST _._1_~__.- e St Miotte, s o
110 120] 140] 160f 140{ 160: 190 220f 150; 170l 190 220f 110 120] 130] 150
2100 4500 8800[16600f 3300] 7200490029300} 1600 ;/()0&4) )0, 77003 2000 3400 5600, 9500
5 1 € s 3400, 5600,
0.06 u.l()iu.lﬂu.u 0.11}6.17} 0,30} 0.59 029 U.A" 0.67 1.22 .081 0.13!0.23,0.47
0.2f 0.3 0.5/ 1.0f 0.2} 0.3/ 0.6, 1.2} 0.5/ 0.7} 1.4 2.8 (1.7 1.0/ 1.8' 3.8
= 1#”171 28] 471 100 13 ':11’" 35] T19] 297 48 81 5 7{ 12 19
of of 7 29 0 0 9 36 ‘ , 0 0 416
J ‘ S— SIS - -;_7 e e (PN — -4 < J
Ikﬂ)[ 240 270] 280] 40| f)lJ‘ 50 s50f 80! 100 110 110 0 300 40° 40
40 50| 60/ 708 110{ 120{ 130 140f 100{ 110{ 110' 120f 80 80 80 90
0 1 4 7 0| 2 712 0 B g 0 2 8
- - __.‘—4:-»A 4 + - - ’ . — -
X X X X __.+ _____ ‘_i» -_\_1...—\,.‘L \1I 5,3 X X 1 .\‘ :\?71\
400! 6400| 6400 6400 7(;()\ 15.00I 1500{ 1500 ‘ |
‘ | ‘ !
4(1()'?0)() 36()() 5200 x | 1600/ 3200! 4800 x 11200' 2000 2600
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3 . AREA 5
T ey Pres. ] 1080 | 2000 ] 2020
mplled Watcr (GT) 13 17 23 33
Industrial Self-Supplied water (mgd) 50 110 210 340
Rural Water Supply (mgd) 4 5 8 3
Irrigation Water: agriculture (1000 afy) 0.3 1 2 3
non-agriculture (1000 afy) 0.1 2 3 5
Power Plant Cooling: withdrawal, saline (cfs) 150 1350 7530 (15230
brackish (cfs) 0 0 55 120
fresh (cfs) 0 0 0 10
consumption, brackish(cfs) 0 0 27 57
fresh (cEs) 0 0 0 5
Hydroelectric Power Generation (mw) 28 25 0 0
Navigation: commercial (m. tons annually) 1 2 3 5
recreational boating (1000 boats) 13 16 24 33
Water Recreation: visitor days (m.) X 6 10 14
stream or river (miles) x | 40 50 70
water surface (1006 acres) X 11 16 21
beaches (acres) X 150 190 200
pool (m. sq. ft.) x | 3 3 3
land facilities (1000 acres) X 4 5 6
Fish & Wildlife: sport fishing man-days (m.) 1.7 1.8 27 2.5
surface area, lake (acres)
stream (acres) ‘
access, fresh (acres) X 0.01 0.04 | 0.07
salt (acres) X 0.10 .30 | 0.55
anadromous (acres) X 0.02 0.03 | 0.04
piers (1000 feet) X x
hunting, man-days (m.) 0.5 0.5 0.6 0.7
access (1000 sq. mi.) X 0 Q.15 1 OR35S
nature study, man-days (m.) 0.2 0.2 0.3 0.3
access (1000 ac.)
Water Quality Maint.: non-industrial (m. PEs) 160 180 210 240
indus‘rial (r. PEs)] 1000 | 2000 4000 | 7700
Flood Damage Reduction: ‘
avg. ann. damage, upstream (m. $)} 0.15| 0.18 0371 40573
mainstream (m. $)} 0.04| 0.04 0.09 | 0.18
tidal and hurricane (m. $) .01 .02 .04 .07
Drainage Control: cropland (1000 acres) i 17 28 45
forest land (1000 acres) 0 0 8 32
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 110 120 130 130
urban (1000 acres) 370 380 400 410
stream bank (mi.) 0 i 4 7
coastal shoreline (mi.)
Health: vector control and poellution control X X X X
Visual and Cultural:
landscape maintenance, unique natural(sq. mi.) 100 500 500 500
unique shorcline (mi.) 90 490 | 4990 490
high quality (sq. mi.) % 1500 | 26006 3300
diversity (sq. mi.)
agriculture (sq. mi.)
landscape development, quality (sq. mi.) |
diversity (sq. mi.) ‘
metro. amenities (mi.) ; i
] ' (sq. wi.) | |
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AREA 6 AREA AREA AREA :
Pres| 1980{ 200012020 Prsi 1980] 2000] 2020 pres] 1980] 2000] 20208 Py 10501 200 4(1;&
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;Ff —
STATE TOTAL
DEVICES - incremental W ——
Purposes 1980 | 2000 | 2020
I. Resource Management
A. Water
Storage Facilities
reservoirs, upstream (1000 af) JVvC,Rec* 52 9 89
mainstream (1000 at) JwQ* 13 33 63
Withdrawal Facilities
intakes & pumping, fresh (mgd) JPS,Ind,Pow,Irrig 290 520 710
brackish (mgd) | Ind 32 42 55
wells (mgd) g * 38 52 44
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 11 17 33
waste treatment plants
secondary (85%) (m. PEs removed) JWQ 18400 0 0
secondary (90%) (m. PEs removed) JWQ 0 | 36000 66500
advanced (95%) (m. PEs removed) JWQ 0 2000 3700
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) | FDR,VC Rec 2k} 151 82
Local Flood Protection
ocean (projects)
river (projects) | FDR 3.3 5.2 6.5
flood control channels (miles)
Watershed Management (1000 acres) QFDR,VC,Drn,Rec 850 | 1560 1530
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,Rec,FW 6940 590 490
fee simple purchase (buying) (mi.) §vC,Rec,FW 450 0 0
purchase lease (sq.mi.)
easements (sq.mi.) jVC,Rec,FW 1100 1100 1100
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.) §VvC,FW 700 450 300
zoning (sq.mi.) jVC,FW 1900 450 300
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) JVC,FW,Rec 2800 2400 2300
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af)RFDR 27 04 28
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ Flood control storage not included.




AREA 1 AREA 2 l AREA 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 ol 18] 200 280 0 50 70 50 70 %
17 17 26 2 3 1 6 15 6 3 7 3
1
1 3 6 1 2 4 2 5 8 2 2 3
3900 0 ol 6300 0 o} 2500 0 ol 3000 0 0
0| 8000 | 15100 0| 13600 | 26500 0| 42001 7100 0! 5200 8700
ol 400!l 800 ol 800 1500 o 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 01 o.5 0
40 0 30 20 0] 160 130 | 2601 26001 120] 260] 210
4800 0 ol 1250 0 ol 300] 300 300
500 so0f sool s00| so00| 500
1200 0 0 i |
|
x X X 600| 600| 600} s00| 800| 800} 1200 i 800! 600
8 0 16 8 0 38 0 13 0
— - -
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DEVICES - incremental s
Purposes 1980 | 2000 | 2020
r---* S
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)}Rec,VC* 5 10 51
mainstream (1000 af)WQ*
Withdrawal Facilities
intakes & pumping, fresh (mgd) {PS,Ind,Pow,Irrig 60 100 120
brackish (mgd) §Ind 19 35 37
wells (mgd) | * 4 4 6
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd)|PS 4 3 6
waste treatment plants
secondary (85%) (m. PEs removed) JWQ 1900 0 0
secondary (90%) (m. PEs removed)]WQ 0 3800 7200
advanced (95%) (m. PEs removed)WQ 0 200 400
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres)}¥DR,VC,Rec 1 104 62
Local Flood Protection
ocean (projects)
river (projects)|FDR 1.3 A 0.5
flood control channels (miles)
Watershed Management (1000 acres)fFDR,VC,Drn,Rec 340 680 680
C. Land
Controls
fee simple purchase (buying)(sq.mi.)fVC,Rec,FW 500 200 100
fee simple purchase (buying) (mi.)gVC,Rec,FW 400 0 0
purchase lease (sq.mi.)
easements (sq.mi.)fVC,Rec,FW
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)JVC,FW 700 450 300
zoning (sq.mi.)JVC,FW 700 450 300
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) VC, FW,Rec
) zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) §FDR 11 27 4
- 1

* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.
¢ 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
12 25 38
20 60 80
13 7 18 .
6 8 4 ‘
1 3 7
800 0 0
0| 1300 2000
0 100 100
1 7 9
0 2.0 0
200 350 190
90 90 90
50 0 0
100 100 100
200 200 200
0 27 0




FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1080 2003-1
A WYater Bevelopment Costs:
storage, upstream S T e |
mainstream 6.8 9.5 | 16.1
wells 20 29 25
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 13 19 33
industrial self-supplied water e 2.9 4.0
rural water supply X x %
irrigation, agriculture 7.8 11.3 12.6
non-agriculture < & 4 & e g
Power Plant Cooling Water 0 25 200
Hydroelectric Power Generation 0 X X
[ Navigation: commercial 65 152 44
recreational boating [ S 8.0
Water Recreation ) 0l 218 69 81
Fish and Wildlife: fishing 3.1 3.6 4.4
hunting X X X
nature study X AL X X
Water Quality Maint.: waste treatment, secondary 500 960 1730
advanced 0| 410 " 760
other ¥ 190 : 0 0
HtFlood Damage Reduction: upstreanm A 4.9
mainstream
Drainage Control e 2.7 4.6
krosion Control 115 153, 16
Health X X X
Visual and Cultural 114 47 40
Summation of Available Estimated Costs 1200 lrlBOO 3000

* From the supply model and includes OMR costs.
¢ Combined sewer overflows control and acid mine drainace control.
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__j AREA AREA 2 AREA 3 REA 4 e
41980 | 2000 | 2020 f 1980 | 2000 | 2020 i 1980 | 2000 | 2020 { 1980 | 2000 | 202
el 2.3 0 0 1.2 0 0.4 1.4 0 0.4 0.3 0
6.8 9.5 6.1
9 10 14 1 i 1 4 8 | 3 2 4 I
|
|
1 6 2 2 4 3 6 | 10 2 2 2
0.1 0.2 0.4 0.6 el L5 0.2 02 0.3 0.3 0.4 0.5
b x X X X X X X X X X X
5.8 6.5 9.7 0 0.2 0.7 0 2.9 1.4 0.7 13 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 0 25 0 0 22 0 0 1
0 X X 0 0 X 0 X X 0 0 X
0.3 1L 36
0.1 0.2 0.2 (61557 0.6 0.8 02 0.6 12 0.1 03 0.6
28 8 19 62 18 14 74 20| 15 48 13 9
0501 3 0.3 O.S] 0.5 0.5 0.4 0.4 0.4 0.5 0.3 0.5
X X X 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 { 230 450 60 100 170 50 90 150
0 90 170; O! 150 300 0 | 50 80 0 60 100
10 0 0| 30 0 0 401 0 0 24 0 0
0.7 0 1.4 1.1 g 3.3 .' ; 0 1.6 0
f . ! ' |
__§ 0.2 0.5 1.0] 0.1, 0.4 0.9 0.3, 0.6 l.l; Ol 0.2 0.4
) 4 3 2 21 14 I 3 2 1 1 1 1
b =8 X X X X | X | X X | X X_| X X X
22 | 0 0 13, L 7 14 | 14 lfor
170 310 570 210; 4]0) 850 200 210] 320 130 180 280
i I L !
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FIRST COSTS - incremental AREA 5
($ million 1970) 1980 | 2000 [ 2020
Water Development Costs:
storage, upstream 02 0.4 p |
mainstream
wells 2 2 3
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 3 4 6
industrial self-supplied water 0.4 0.7 09
rural water supply X X X
irrigation, agriculture (1 0.3 052
non-agriculture e 0.9 1.4
Power Plant Cooling Water 0 19 78
Hydroelectric Power Generation
Navigation: commercial 0 6 8
recreational boating 0.2 0.6 Q..7
Water Recreation 0.4 Or2 03
Fish and Wildlife: fishing 0.5 0.6 0.7
hunting X X X
nature study 3 X X
Water Quality Maint.: waste treatment, secondary 100 200 380
advanced 0 40 80
other # 20 0 0
Flood Damage Reduction: upstream 0.5 =9 0.2
maiastream
Drainage Control Q.2 0.5 1.0
Erosion Control it 1 1
Health X X X
Visual and Cultural 38 1.3 7
Summation of Available Estimated Costs 170 9 570

* From the supply model and includes OMR costs.
¢ Combined sewer overflows control and acid mine drainage control.
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AREA 6 AREA AREA AREA
1980 | 2000 [ 2020 J 1980 | 2000 [ 2020 [ 1980 | 2000 { 2020 | 1980 | 2000 | 2020
10- ) 2.3 b 3.2
3 4 3
1 2 6
0.2 | 0.3 | 0.5
X X X
0.1 |0.02 0
1oz b 1.5 b 2.0 3
0 4 47
65 | 145 | O
3.1 | 2.8 | 4.6
6 10 25
1.6 | 1.6 } 2.0
X X X
X X X
T00 | 170 | 260
0 20 20
60 0 0
0 0.9 0
02 0.4 0.2
Z 0 17
X X X
28 13 13
270 390 | 400
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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 Winnesquam has the State's largest water surface area,
The topography is comprised of rolling hills, steep hills and mountains, and
the overall visual quality is high, with only small portions being of medial
quality. Water 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 population centers have supplies that are so degraded as to preclude
the use of the water for many purposes.

The 1970 population of the State totalled 680,000 and is projected to
increase to 12,5 miilion by 2020. The only significant concentrations are
around Manchester and Concord. Per capita income was 3 percent below the
national average in 1970 but it should be at that average by 2020. Em-
ployment was highest for services and is projected to more than double by
2020, and manufacturing should increase by 40 percent., Decreases are an-
ticipated in textile mill products, agriculture and forestrv and fisheries.

The State of New Hampshire comprises portions of Areas 4, 6, 7 and 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, Industrial Self-Supplied Water, and Power
Plant 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 Cooling, for Water
Recreation (water surface excluded), sport fishine and hunting man-davs
and salt access for Fish and Wildlife, tidal and hurricane Flood Damage Re-
duction, coastal shoreline Erosion Control, and unique natural and unique
shoreline landscape maintenance for Visual and Cultural. The needs that
are largest in Area 7 are for Public Supplied Water, Industrial Self-
supplied Water, Irrigation Water and recreational boating. Thev are also
largest in this Area for fresh withdrawal and consumption for Power Plant
Cooling, stream surface area, fresh access and nature study man-davs and
access for Fish and Wildlife, non-industrial Water Quality Maintenance,
Flood Damage Reduction (tidal and hurricane excepted), urban and stream
bank Erosion Control, and qualitv and metropolitan amenities landscape
development for Visual and Cultural. The remaining needs are largest in
Area 8 except for industrial Water Qualitv Maintenance which is largest in
Area 4,




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. Exceptions 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 com-~
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,




. = b STATE TOTAL
NEEDS-cumulative Prer 350 C0C 020
$ﬁblic1y Supplied Water (mgd) /2 92 133 197/
ndustrial Self-supplied Water (mgd) 38 65 118 197
Rural Water Supply (mgd) 7.8 9.9 12.2 | 10.6
Irrigation Water: agriculture (1000 afy) 1.4 976 3 39
non-agriculture (1000 afy) 6.4 14.5 29,7 332
Power Plant Cooling: withdrawal, saline (cfs) 190 1410 4270 | 6960
brackish (cfs) 0 0 26 46
fresh (cfs) 610 590 690 990
consumption, brackish(cfs) 0 0 14 22
fresh = (cfs) 6 24 25 51
Hydroelectric Power Generation (mw) 410 380 1490 | 3840
Navigation: commercial (m. tons annually)
recreational boating (1020 boats) 68 90 130 235
Water Recreation: visitor days (m.) X 24 39 58
stream or river (miles) x 150 200 280
water surface (1000 acres) X 37 56 77
beach (acres) X 430 580 690
pool (mie sgrs Bt X 7.5 9.9 | 11.8
land facilities (1000 acres) X 24 32 41
Fish & Wildlife: sport fishing man-days (m.) 2.9 3.6 4.5 555
surface area, lake (acres) X 0.29 1.18 2.14
stream  (acres) X 1.4 3.8 5.6
access, fresh (acres) x 0.11 0.27 | 0.46
salt (acres) x |0.029 |0.085 |0.157
anadromous (acres) X 0.18 D25 081
piers (1000 feet)
hunting, man-days (m.)} 0.92 ] 1.02 1.26 | 1.56
access (1000 sq. mi.) X @5 ez | Ll T
nature study, man-days (m.) 0.85 1.03 1.28 1.59
access (1000 ac.) X 2.0 4.8 8.6
Water Quality Maint.: non-industrial (m. PEs) 730 870 1100 | 1350
industrial (m. PEs) 1100 1900 3200 5400
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 25 5.0 9.4 R
mainstream (m. $) 2.6 4.0 i Rl
tidal and hurricane (m. $) 0.0 0l 01 0.02 0.03
Drainage Control: cropland (1000 acres) 26 34 54 65
forest land (1000 acres) 0 0 R
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 160 210 240 250
urban (1000 acres) 440 640 850 | 1160
stream bank (mi.) 0 6.9 21.3 | 3548
coastal shoreline (mi.) 0 0.1 0.3 0.5
Health: vector control and pollution control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) 1400 1400 1400 1400
unique shoreline (mi.) X 6 6 6
high quality (sq. mi.) X 1300 2500 3600
diversity (sq. mis)
agriculture (sq. mi.)
landscape development, quality (sq. mis) X 7 14 37
diversity (sq. mi.)
metro. amenities (mi.)
4, Wi lags. i) X 3 3 3
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AREA 4 AREA 6 AREA 7 AREA g
Pres! 1980120001 20200 Pres 1980120001 2020) Pres| 1980] 2000/ 20200 Pres| 19801 20001 2020
: ' 4 1 24 36 5 3 43 621 9 171 22 3 7
,_;%, 258 9 36, 510 42 37 L
0.4 0.4 0.3 0.3 2.20 2.6 2.6/ 2.4 2.6 3.4 4.3 3.4 2.6 3.9 4.7 &
0.4 1.9 1.0 1.0f 0.9 1.2} 2.0f 1.9 0.1 0.4 0.3 0.3
0. 0. 0] Q 0 2. F.6l 5, 4.4 7 11'1"i§TL3TJ'A1LZ’11’
190 1410 4190 596 ( 0 80 100¢ 1
a 26 46 l I
o O a 10d 1 520 480 360, 31 90. 110/ 340/ 58(
o, o 18 29 Fo
W g o ¢ 3 | s, 6 2o 1] 19| 19 2
L B B 490 1840f 330] 300[ 1000 200(
0.4 0.4 0.2 o.3 10 12 13 200 40 54| 74{ 140 18! 24 431 75
X 16 2¥ x 71 1 19 x| g 12 17
X 700 90| 14 X 200 20f 30f x| 60 80 110
X 13 20 2 X 5 8 12 x| 19 28 37
x| 2200 300/ 3408 «x 500 700 90§ x| 170/ 220 Jbﬂ
x| 3.6 4.9 5.7} x| 1.0 1.3 1.7] x| 2.9/ 3.8 4.4 }
X ON I R pr 2| : 2 N e W s [ i
0.4 0.2] 0.3 o.4 1.5 1.9 2.4 2.9} 0.8 1.0] 1.3 1.6 0.3 0.5 0.6 0.7 -
| x | 0.29]1.18] 2.14
x| 0.7 2.1 3.6l x| 0.6 1.2| 2.0 ,
x 0.004 0.01f 0.0 x| 0.01 0.02 0.04f x| 0.06/0.15/0.26] x |[0.05/0.09/0.15 ;
x D.0290.085D.157 1
x 0.0020.003p.003] x |0.08/0.10{0.13} x |0.10|0.14|0.18
0.07 0.07] 0.09| 0.1} 0.40| 0.43] 0.54] 0.66} 0.32| 0.35] 0.44] 0.54} 0.13| 0.16| 0.20| 0.25 ;
x|0.01 0.030.04 x [0.050.25/0.45] x|0.16/0.53/0.57% x |0.29 0.46/0.68
0.04 0.04{ 0.05( 0.068 0.22] 0.26| 0.31] 0.39} 0.40| 0.47}0.59{ 0.7310.19] 0.26] 0.33|0.42
¢l 0.1 0.2 o4 x| 1.71 4.2 7.58 x| 0.2 0.4 0
200 30, 30f 3d 170| 220 270{ 340} 390 460| 600{ 700f 150, 170| 210| 280 .
500 900| 1400| 24000 200| 400/ 700{ 1200] 300{ 500{ 900{1500f 50{ 100/ 200{ 300 /
0.1 0.2 0.4 0.4 1.2/ 1.9 3.4 6.8 1.2 1.9] 3.6 7.20 0.7| 1.1 2.1 4.3
0.4 0.7 1.2 2.9 o0.1f 0.2 0.4] 0.9 1.8 2.8/ s.5{11.2] 0.2| 0.3 0.6] 1.1 Bl
0.01} 0.01] 0.02] 0.03 ’
1 2 3 A 6 9 10 8| 10| 16| 208 12| 16| 26| 29
0 0o 1.1 4.2 ! 0 of 1.8] 7.0
i AN | | |
10/ 10[ 10 1o 30] 50| 50 S0f 30f S0[ S0[ 60f 90 110 120] 130

2( 70 80 110| 150§ 220[ 330{ 440{ 620§ 140| 220{ 280} 370

20 20 20

o 0.5 1.5 2. 0| 0.8 2.00 3.3} 0 3.0/10.0/16.5] O 2.6/ 7.8/13.5
Ol sl (9 5] e d |
¢ 24 el |
X X X X % r $ X X% Xj = X | x| x| x | x X

[ T T { ‘

200 200 200{ 2004 700{ 700{ 700| 700} 400| 400 aon’i 400 ; 1 |
’ 6 6 6 w v E
|

X
X 300 500 70(% ¢ 300/ 600 800 X 300 (»()()1 900 x | 400
| {

800! 1200




Tr STATE TOTAL |
DEVICES - incremental —
Purposes 1980 2000 | 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) JRec,FW,VC* 29 i 397
mainstream (1000 af) IFW,VC,Rec,WQ* 29 201 239
Withdrawal Facilities
intakes & pumping, fresh (mgd) §PS,Ind,Pow,Irrig 27 57 83
brackish (mgd) |Ind 5 6 6
wells (mgd) |* 11.9 | 11.4 6.4
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) |PS 8.7 167 {87 20.7
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,VC 2300 0 0
secondary (90%) (m. PEs removed) JWQ,Rec 0 3800 6100
advanced (95%) (m. PEs removed) fWQ,Rec 0 210 340
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Rec 21 23 21
Local Flood Protection
ocean (projects)
river (projects) JFDR 8.0 105 0
flood control channels (miles)
Watershed Management (1000 acres) JFDR,VC,Drn,Rec 360 650 520
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,Rec,FW 420 220 220
fee simple purchase (buying) (mi.) &C,Rec,Fw 6 0 0
purchase lease (sq.mi.)
easements (sq.mi.) JVC,Rec,FW 250 250 250
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) JVC,FW,Rec 630 530 480
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af ) fFDR 97 108 0
Mainstream Flood Control Storage (1000 af) JFDR 2.8 1580 0
1
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ Flood control storage not included.




AREA 4 AREA 6 AREA 7 AREA 8
1980 | 2000 | 2020 | 1980 | 2000 | 2020 § 1980 | 2000 | 2020 2000 | 2020
2 2 0 18 39 60 1 1 337 68 0
5 175 190 26 49
0.1 0.2 0.3 3 7 10 16 35 51 15 21
2 1 2 3 5 4
0.4 1.0 0.4 2.4 2.9 1.5 513 4.6 4.5 2.9 0
0.4 0.3 ).7 0.7 1.8 A 5.4/ 12.7] 10.9 2,9y 437
700 0 0 600 0 0 800 0 0 0 0
ol 1200] 2200 0 900| 1400 ol 1300| 2000 400 600
0 70 120 0 50 80 0 70 110 20 30
0.5 0.2 0.5 8 7 7 10 12 10 4 3
0.5 0 0 2.5 2.5 ol 4.0 7.0 0 1.0 0
30 70 60 130 230 120 90 180 180 180 170
60 60 60 160 160 160 0 0
6 0 0
60 60 60 80 80 80 110 110
320 210 170 160 160 160 80 80 80 90 90
6 Q 0 46 28 0 38 69 0 8 11 0
0l 58,0 0 ] 2.8 0 0

:)]




FIRST COSTS - incremental
($ million 1970)

STATE TOTAL

1980 2000 { 2020
ater 5€V510pment Costs:
storage, upstream 3.6 13.-7 63.0
mainstream 12 46 46
wells 6.6 6.2 et
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transters
public water supply 5.9 14.2 19.9
industrial self-supplied water 0.16 0.29 0.43
rural water supply x X X
irrigation, agriculture 0.14 0.17 0
non-agriculture 6.6 6.3 8.0
Power Plant Cooling Water 0 15 47
Hydroelectric Power Generation X X
Navigation: commercial
recreational boating o2 1.8 2ivd
Water Recreation 127 70 93
Fish and Wildlife: fishing 1.7 1.9 23
hunting X X X
nature study X X X
ater Quality Maint.: waste treatment, secondary 220 370 570
advanced 0 44 70
other # 140 0 0
Flood Damage Reduction: upstream 15 12 0
mainstream 0.5 12.5 0
Dralnage Control 0.67 1.82 1.07
Erosion Control 35 35 50
Health X > X
Visual and Cultural 84 82 82
Summation of Available Estimated Costs Ll e o

* From the supply model and includes OMR costs.

{ Combined sewer overflows control and acid mine drainage control.




m S A e == S =)
AREA AREA 6 AREA 7 AREA 8

1980 | 2000 | 2020 | 1980 | 2000 | 2020 § 1980 | 2000 | 2020 | 1980 | 2000 | 2020
0.2 0.1 0 15 3.3 Gl 0.2 0.5] 57.9 1.7 9.8 0
i 42 30 8 5 17

0.2 0.5 0.2 1.3 1.6 1) 1.3 2.5 203 3.8 1.6 0.1
0.5 0.4 0.5 0.7 T2 3.4 3.6 | 11.0| 13.3 1.0 1.7 2.6
0.03 | 0.04| 0.06 § 0.09 | 0.17| 0.24}] 0.04| 0.08] 0.13

X X X X X X X X X X X X
0.04 | 0.01 of 0.06 0.16 0 0.03 | 0.001 0

0.2 0.2 Q.2 1.3 il 165 2l 2.7 3.3 oisT 2.4 3.0
0 8 47 0 7 Q

P4 p. S X X

0,011 0,01 1.0 0.7] 0.8 0.6 0.6 1.2 0.1 0.4 Oz 7

9 8 24 25 17 20 98 45 49

0.1 0.1 0.1 0.6 0 e 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
0 15 24 0 10 15 0 15 23 0 4 6
10 0 0 30 0 0 70 0 0 o0 0 0
2 0 0 7 3 0 5 8 0 o 2 0

0f 12.5 0 0.5 0 0
0.02 [ 0.06 | 0.12 ) o.11 | 0.31 | 0.11 | 0.18 0.53] 0.35f 0.36 [ 0.92] 0.49
0.3 0.4 0.2 2 5 7 20 20 BT 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 67 130 170 300 280 360 530 220 160 170
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VERMONT

The State of Vermont covers a total of 9,608 square miles including
the north-west drainage of the Connecticut River in Area 8, the eastern
drainage of Lake Champlain in Area 11, and a small portion of northeastern
Area 12. The topography ranges from mountains and steep hills in and near
the Green Mountains to rolling terrain and flatlands near Lake Champlain.
The visual quality of the State is exceptionally good because of the variety
of diverse landscapes throughout the State. Water is abundant, except on
the Connecticut River during periods of low flow, and pollution is localized
around industrial and population centers.

The State's 1970 population was 409,000, which is projected to reach
651,300 by 2020, and the only significant concentrations are around Mont-
pelier, in Area 11, and Burlington in Area 12. Per capital income was
17 percent below the national average in 1970, but it is expected to rise
to 13 percent below by 2020. Employment in services and related industries
was by far the highest in 1970 and is expected almost to double bv 2020.
Increases are projected for manufacturing, while a 50 percent decrease is
expected in agriculture, and in forestry and fisheries.

Needs to be Satisfied. The only kev need is for Water Qualit: Main-
tenance in the Connecticut (and to a lesser degree, the liudson) basin with-
in the State. It is essential for the satisfaction of the important Water
Recreation, Fish and Wildlife, and Visual and Cultural needs. The important
needs in Area 11 are for Publicly Supplied Water, Industrial Self-supplied
water, and Visual and Cultural (this drainage area contains, among other
features, the Green Mountains National Forest). The important needs in
Area 8 are Water Recreation, Fish and Wildlife, Water Qualitv Maintenance
and Visual and Cultural needs. The needs which are important in Area 12
are Publicly Supplied Water, and Water (Quality Maintenance. The needs in
Vermont are largest in Area 11 except for several that are largest in Area
8, including non-agricultural Irrigation, fresh withdrawal for Power Plant
Cooling, recreational boating, Fish and Wildlife (sport fishing, hunting
and nature study man-days excluded), upstream Flood Damage Reduction and
urban Erosion Control.

Devices. Habitat management in Area 11 is the onlv key device in
Vermont: it is an essential adjunct to land controls for preserving and de-
veloping the natural qualities of the Area for Visual and Cultural, Fish
and Wildlife, and Water Recreation needs. The important devices in this
State are storage facilities in Areas 8 and 12, withdrawal facilities in Area
12, temperature control in Area 8, and water quality control in all three
Areas. Other important devices in Area 11 are watershed management, land
facilities, and habitat management. The use of devices will also be highest
in Area 11 except for storage facilities, advanced waste treatment, water-
shed management, zoning and/or tax incentive subsidies, and flood control
storage in Area 8, and wells in Area 12.

Costs. The costs will be distributed fairly equally between Areas 8

and 11, In the initial period large costs will be incurred in meeting the




Visual and Cultural needs
Power Plant Cooling Water
secondary treatment costs
in all time periods. fThe

and in providing combined sewer overflow controls.
costs will be large in the later periods and
for Water Quality Maintenance will be large

costs required to meet the other needs in Areas 8
and 11 and to meet the needs of area 12 will be relatively small.




: , _ STATE TOTAL
HERDE~cunulerive Pres. | 1080 ] 2000 | 2020

Publicly Supplied Water Tmgdy 79 52 7% 1 110

Industrial Self-Supplied Water (mgd) T 16 28 44

Rural Water Supply (mgd) 12 15 18 17

Irrigation Water: agriculture (1000 afy) 0.6 8.4 95 6 | 25.6
non-agriculture (1000 afy) 2.4 9.4 5.9, | 9% 9

Power Plant Cooling: withdrawal, saline (cfs)

brackish (cfs)
fresh (cfs) 40 149 386 681

consumption, brackish(cfs)
fresh (cfs) 1 16 42 69
Hydroelectric Power Generation (mw 180 290 3100 8450
Navigation: commercial (m. tons annually) 0.60 0.70 1.00 1.50
recreational 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 i
beach (acres) X 130 180 230
pool (i ‘'sqls '£E.) x 2.3 3.2 ol
land facilities (1000 acres) x 4.7 6.5 8.5

Fish & Wildlife: sport fishing man-days (m.) 5 Al 5 2.8 3.3

surface area, lake (acres) X 0.18 0.74 1.34
stream  (acres) X 0.39 0.83 | 1.47
access, fresh (acres) x |0.057 | 0.126 |0.216

salt (acres)
anadromous (acres) x [0.060 | 0.090 [0.110

piers (1000 feet)
hunting, man-days (m.) (i) 1.2 1.4 1.7
access (1000 sq. mi.) X 0.39 1.04 | 1.70
nature study, man-days (m)f o0.51] 0.61 0.72 | 0.87
access (1000 ac.) i 0.32 .83 | 1.45
ater Quality Maint.: non-industrial (m. PEs) 400 460 540 660
industrial (m. PEs) 190 340 610 1110

Flood Damage Reduction:

avg. ann. damage, upstream (m. $) 126 2.3 4.1 7.9
mainstream (m. $) 5.8 8.9 16.5 | 33.5

tidal and hurricane (m. $S)

Drainage Control: cropland (1000 acres) 79 116 191 227
forest land (1000 acres) 0 0 8.7 34.9
wet land (1000 acres)

Erosion Control: agriculture (1000 acres) 420 550 640 660

urban (1000 acres) 290 400 500 660
stream bank (mi.) 0 18 54 89
coastal shoreline (mi.)
Health: vector control and pollution control % X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) 540 3580 3580 3580
unique shoreline (mi.)
high quality (sq. mi.) X 460 920 1380
diversity (sq. mi.) X 25 50 75
agriculture (sq. mi.) X 1600 1600 1600
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.)
e * (8g. mi.)




AREA 8 AREA 11 AREA 12 AREA
12%0;200% ZOZOIPres ] 2000{ 20208 Pres! 1980 QQQ% 20200Pres! 19801 2000
5 Z
4 6 11 1 7 10 17 26
3 2 10 11 Al 1 2
«3) 1.0 of 1. 0.3| 7.4] 24.6| 24.6

- O

1.
3 9.8 15 Q .00 5 28 77N 0. 2F (O, n P | I

0 109 336{ 5914 40f 40 50f 90

0l 15| 19| 20 1 1] 23 49|
110] 140[ 1000[ 200 70/ 70] 2100] 6450]
0.60[ 0.70] 1.00 1.56{

11 15| 26 4 6 8 17 17 1 1 2 l
X 1 2 1 x 9 15 24 «x 1 1 2 [
X 10| 1621 18 >4 29 42 5 X 2 3 4 I
X 3 5 1 x § 12 18 x 1 1 i
X 300 40f 40 x 90| 130| 17 X 100 10 2

x| 0.5 0.7} o.4 x| 1.6/ 2.3 3. x| 0.2] 0.2| o.

i 1.1 2.4 2. x| 2.7 3,9 % x| 0.2] 0.3 0.5
0.3 0.4 0.4 o.4 1.8 2.0 2.3 2.700.03[0.03[0.03] 0.04
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STATE TOTAL

DEVICES - incremental
,l, Purposes 1980 | 2000 | 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)ﬂ?SC,FW,VC* 18 133 23
mainstream (1000 af) ,Rec, WQ* 24 26 24
Withdrawal Facilities
intakes & pumping, fresh (mgd) PPS,Ind,Pow,Irrig 8.5 1355 20.3
brackish (mgd)
wells (mgd) }* 12.6 18.6 8.9
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) fPS 5.3 11.1 20.6
waste treatment plants
secondary (85%) (m. PEs removed)qu,VC 660 0 0
secondary (90%) (m. PEs removed) fWQ,VC 21 1074 1596
advanced (95%) (m. PEs removed) jWQ 0 26 47
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC 15 23 16
Local Flood Protection
ocean (projects)
river (projects) §FDR 3.5 1.0 4.0
flood control channels (miles) JFDR 0.5 1.5 9.0
Watershed Management (1000 acres) JFDR,VC,Drn,FW 250 440 460
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,FW 3380 140 140
fee simple purchase (buying) (mi.)
purchase lease (sq.mi.)
easements (sq.mi.) JVC,FW 200 200 200
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.) JVC,FW 1500 0 0
zoning (mi.) .
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 45 45 45
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af ) §FDR 24.6 2.3 15.0
Mainstream Flood Control Storage (1000 af)§FDR 24 0 0

* From the supply model for the following purposes: PS, Ind, Rur,

® Flood control storage not included.

Irrig, Pow.




AREA 8 AREA 11 I‘ 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 2.4 3.7 3.2 7.7 4.7 0.4 0 2.0
280 0 0 390 0 b |
0 469 815 0 580 750 21 25 31
0 26 45 0 0 2
4 6 3L 11 17 13 0.1] o0.04 0.1
1.5 0.5 1.5 2.0 0.5 2.5
0.5 1.5 9.0f
140 230 210 T10[ 200 730§ 10 0 )
1550 o oq 1840 140 140
60 60f 601 140 140 140
1500 0
45 45 49)
17.6 0.
24
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FIRST COSTS - incremental

STATE TOTAL

($ million 1970) 1980 | 2000 | 2020
ater evelopmenfgﬁbsts:
storage, upstream 3s6 21,0 3.5
mainstream 8.4 4.6 0
wells 10.4 10.1 1.8
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 5 9.1 154
industrial self-supplied water 0.03 0.05 0.07
rural water supply X X X
irrigation, agriculture 1 3.6 10.002
non-agriculture 6.1 550 6.4
Power Plant Cooling Water 0 20 46
Hydroelectric Power Generation X X X
Navigation: commercial
recreational 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 Quality Maint.: waste treatment, secondary 55 7l 110
advanced 0 5.4 |10.1
other # 63 0 0
Flood Damage Reduction: upstream 6.85 0.95 4.5
mainstream 10 0 0
rainage Control 2.6 546 3.4
Erosion Control 30 24 24
Health X X x
Visual and Cultural 299 41 41
Summation of Available Estimated Costs AH 330 259 90

* From the supply model and includes OMR costs.
# Combined sewer overflows control and acid mine drainage control.
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e
AREA 8 AREA 11 AREA 12 AREA
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
250 11.4 0 1.6 9.:6 3.4 0 0 0.1
8.4 4.6 0
4.2 1.8 0P 2.4 3.4 1532 358 4.9 {05
0.8 193 2.0 (L 6.9 L2550 0.3 0.9 13
00 0.02 0.03 0.02 0.03 0.04
X X X X X X X X X
H 0.1 0.01 }0.002 1055 36 0
S 1P 4.0 2.2 1.6 2.0 0.4 0.3 0.4
0 3 16 0 57 30
X X X X RiS
08 0.26 0.44 0.10 0.36 039 0.04 0.08 0.12
17 8 9 4 17 14 9 4 6
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
0 5.4 92 0 0 0.9
14 0 9 47 0 0 2 0 0
« 05 0.05 Z o 0.8 0.9 17/
5 0 0 6 0 0
(2 0 | 0.7 2.0 4.3 246 Ol 0.1 0300
18 1% 1L, il 10 > i 1 it
X X X X X X X X X
k71 24 24 128 16 16
270 100 130 240 130 150 19 13 12

63
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MASSACHUSETTS

The Commonwealth of Massachusetts covers a total of 8,256 square
miles including small portions of Areas 6, 10 and 12, part of south-
central Area 8, the southern tip of Area 7 and most of Area 9. The
only significant drainages are those for. the south-central portion of
the Connecticut River and the extreme southern Merrimack River. The
topography of the Commonwealth varies from coastal plain to rolling

hills with some steep hills and mountains. The visual qualitv is medial.
Water pollution is extensive; the Connecticut River suffers from periods
of low flow, and supplies must be imported to the eastern metropolitan
centers.

The "megalopolis" of the North Atlantic Region starts in Massa-
chusetts and population concentrations are particularly heavy along and
south of a line stretching from Springfield to Boston. In 1970 the

population totalled 5.6 million and this figure should surpass 9 million
by 2020. Per capita income was 8 percent above the national average in
1970, but is expected to decline to average by 2020, Employment was
highest in services and related industries in 1970 and should almost
double by 2020. Increases are also projected for chemicals and allied
products, paper and allied products and primary metals. Employment is
expected to decline for textile mill products, agriculture, forestrv and
fisheries, and food and kindred products by the end of the Study period.

Needs to be Satisfied. Publicly Supplied and Industrial Self-Supplied
Water are important needs in Areas 9 and 10, with Publicly Supplied being
largest in Areas 9 and Industrial Self-Supplied largest in Area 8. Ir-
rigation needs, both agricultural and non-agricultural, are greatest in
Area 9. Power Plant Cooling needs are largest in Areas 8 and 9 and im-
portant in Area 9. Hydroelectric Power Generation is very large in Area
8. Commercial Navigation exists only in Area 9 and Recreational Boating,
which exists throughout the State, is both very large and important in
that Area. Recreation and Water Quality Maintenance are important in Areas
7 through 9 and largest in Area 9. In addition, Water Quality Maintenance
is key in Areas 7, 8, and 9. Fish and Wildlife and Erosion Control needs
are key and largest in Area 9 while Fish and Wildlife is important in Areas
7 and 8. Needs for Drainage Control are greatest in Area 8 and Flood
Damage Reduction needs are important in Area 7 and largest in Area 9.
Visual and Cultural Needs are important in Area 7 and 8 but largest in
Area 9. Health is important in Area 9.

Devices. Storage facilities are important in Area 8 and 10, withdrawal
facilities in Area 7, conveyance facilities in Area 8 and 9, temperature
control facilities in Area 8 and water quality control devices in all Areas.
Other important devices, all in Area 9, are watershed management, land
controls, habitat management and water demand and allocation changes. All
devices are largest in Area 9 except watershed management, largest in Area
8, and out of basin diversions in Area 7 (diverted to Area 9). The key
devices are in Area 9 and are quality control and erosion protection.




Costs. The cost involved in meeting the needs of the State are
largest in Area 9. Visual and Cultural and combined sewer overflow
control costs are very large in the first time period and advanced waste
treatment in the second and third time periods. Interbasin transfers,
Water Recreation, secondary waste treatment and Erosion Control costs
are large in all time periods.
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STATE TOTAL

NEEDS-cumulative Proc 1980 2000 2020

[Publicly Supplicd Water T d) 6701 870 240 1920

Industrial Self-Supplied Water (mgd) 370 610 1100 | 1750

Rural Water Supply (mgd 17 20 28 20

Irrigation Water: agriculture (1000 afy) 15 41 43 43
non-agriculture (1000 afy) 11 29 48 72

Power Plant Cooling: withdrawal, saline (cfs) 4300| 11200 | 23900 | 38700

brackish (cfs)
fresh (cfs) 730 570 440 | 1100
consumption, brackish(cfs)
fresh (cfs) = i3 8 250 5o -
Hydroelectric Power Generation (mw) 200 1800 18804 2960 8
Navigation: commercial (m. tons annually) 33 43 73 194
recreational boating  (1C00 boats) 170 230 520 880

Water Recreation: visitor days (m.) X 140 220 320
stream or river (miles) X 750 990 | 1400
water surface (1000 acres) X 260 390 540
beach (acres) X 2000 2600 | 3000

pool (m+ 5q. FE:) X 34 4 54
land facilities (1000 acres) % 130 170 220

Fish & Wildlife: sport fishing man-days (m.) 3 15 18 22

surface area, lake (acres) X 1.9 7.8 20.9
stream (acres) X 2.0 4.8 7.6

access, fresh (acres) X 017 0.39 | 0.66
salt (acres) X 0.78 207 | 3.59
anadromous (acres) X 0.20 0.26 | 0.34

piers (1000 feet) X 22 58 102
hunting, man-days (m.) 2.5 2.9 355 4.3
access (1000 sq. mi.) X 0.68 1890 181

nature study, man-days (m.) 6.8 8.0 10,0 | 12.3
access(1000 ac.) X 11 28 50

ater Quality Maint.: non-industrial (m. PEs) 5200 | 6300 7800 | 9600

industrial (m. PEs) 5400 | 9600 | 17200 |31300

Flood Damage Reduction:

avg. ann. damage, upstream (m. §) 9.9 5102 28.4 56.4
mainstream (m. $) 791 " 12.3 23.8 | 48.6
tidal and hurricane (m. $) 2.6 4.0 7.6 15,4
Drainage Control: cropland (1000 acres) 19 26 41 46
forest land (1000 acres)
wet land (1000 acres)

Erosion Control: agriculture (1000 acres) 160 210 230 240
urban (1000 acres) 650 900 1190 | 1650
stream bank (mi.) 0 8.6 25.3. 1 4dH
coastal shoreline (mi.) 0 470 950 980

Health: vector control and pollution control X - - =

Visual & Cultural:

landscape maintenance, unique natural(sq. mi.) 210 2030 2030 2030
unique shoreline (mi.) X 16 16 16
high quality (sq. mi.) X 63 126 189
diversity (sq. mi.) 10 20 30
agriculture (sq. mi.)
landscape development, quality (sq. mi.) 210 430 640
diversity (sq. mi.)
metro. amenities (mi.)
L) i (sq. mi ) X i 77 Fi i

it dh s SR




‘f‘ AREA 6 AREA 7 AREA 8 AREA 9
1980120001 20200 Pres] 19801 20001 20200 Pres] 1980120001 2020 Preel 198012 202
2 2l 3 470l 90[ 130[ 190f 70l 90| 120] 100§ 510 670] 940] 147
50 80 150] 240] 180] 290] 540/ 930f 140! 230] 400] 54
3 3 3 4;* 4 6 7 8 gl 13
2 3 4 4 2 7 7 11} 3y 32 a3z
2L 2 4 sk 3 4 3 108 7 19l 33 59
0 of 200 2400 430010900f:90034400
| )
40 200 20 o} 690| 560| 420| 1080 i {
1 1 1l of 7] 7] 19] 49 | A»-_.-[ 4
200] 1800/ 1880/ 2960 3" 0 0
33| 43| 73] 124
10] 10, 20 30f 20] 30] 50/ 90] 130] 170] 420| 71
x | 40 70[ 110] x| 20/ 30/ sof «x 70| 110] 150
x | 110/ 150/ 200} x| 150/ 200 290} x| 460/ 590| 850
x| 30 sof 70} x| 50| 70/ 100] x| 160| 250| 340
x | 300 400l 500} x| 400{ 600] 700} x }1100|1500| 1700
X 6 8 10 «x 71 10 12 «x 19/ 25| 30
x| 10 20 20l x| 20 40}, x| 90| 110/ 15
8.1 0.2 a.2] 0. 2 2 3 3 1 2 2 3 8] 10/ 13| 15
x| 0.5 2.0] 3.6] x| 1.3 5.4|16.0
x| 0.2] 0.5 0.8] x| 1.0 2.1 3.3} «x | 0.5 1.4 2.9
x |0.01/0.03[0.06] x [0.08]0.16/0.25] x |0.07/0.18{0.30
x |0.78{2.07]3.59
x [0.02/0.02[0.03] x [0.17[0.23/0.30] x p.004|0.01{0.01
x| 22| s8] 102
0.03| 0.04| 0.04/ 0.09 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
X 0031 0,011 0.0 3 9 _&# bl s 2 X 9 22 3
10, 20| 20| 300 800|1000| 1300| 15008 600 700| 800j 1100} 3600|4400] 5400|6700
500 900] 1600/ 2800] 2100 4000| 7500[L4300} 2800| 4700| 80001 3700
1.2{ 1.8 3.4/ 7.0} o0.6| 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|14.5
2.6| 4.0} 7.6{15.4
11] 14| 23] 26 I B
| |
10f 10 20f 20] 80] 100{ 110{ 110f 40[ 50| 60] 60
70| 100| 140{ 190] 130 190| 250| 330] 400| 510/ 690| 970
9 1.0 3.9 5.5 0| 2.5| 7.3/12.0 0| 4.0{11.7(18.0
of 4 19) 10 0] 470{ 950] 970
X X X X X X X X X X X X X X X X
160| 1180/ 1180/ 1180f 50| 850( 850| 850
X 1 1 | < 15| 15| 15
X 63 l'._’hi 189 \
|
x | 60[ 130[ 190 \ I x | 150( 300| 450
; 1 i
i l
X 321 32| 32 ! | < | 40,401 40
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NEEDS-cumulative e e
Pres. | 1980 2000 | 2020
mpplled Water ~(mgd) 20 30 40 50
Industrial Self-Supplied Water (mgd) 10 10 20 30
Rural Water Supply ~(mgd) 2 2 5 2
Irrigation Water: agriculture (1000 afy) 0.1 0.3 0.1 0
non-agriculture (1000 afy) 1 3 5 8
Power Plant Cooling: withdrawal, saline (cfs) 0 300 800 | 2000
brackish (cfs)
fresh (cfs) 0 0 10 20
consumption, brackish(cfs)
fresh  (cfs) 0 0 5 10
Hydroelectric Power Generation (mw)
Navigation: commercial (m. tons annually)
recreational boating (1000 boats) 10 10 30 50
Water Recreation: visitor days (m.) X 10 10 10
stream or river (miles) x 30 40 50
water surface (1000 acres) X 10 20 20
beaches (acres) X 100 100 100
pool (e, ©q. EE.) x 1 2 2
land facilities (1000 acres) X 10 10 10
Fish & Wildlife: sport fishing man-days (m.) 0.3 0.3 0.4 0.5
surface area, lake (acres) X 0.1 0.4 1.3
stream (acres) X 0.3 0.9 a2
access, fresh (acres) x 0.01 0.02 | 0.04
salt (acres)
anadromous (acres) x |0.001 | 0.001 [0.001
piers (1000 feet)
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 (m.) 0.2 0.2 0.3 0.4
access (1000 ac.) X 0.03 (o7 0.2
Water Quality Maint.: mnon-industrial (m. PEs) 100 200 200 300
industrial (m. PEs) 100 100 200 400
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) il 1.7 S 6.8
mainstream (m. $) 0.2 0.3 0.7 1st
tidal and hurricane (m. $)
Drainage Control: cropland (1000 acres) 3 4 7 )
forest land (1000 acres)
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 20 20 30 30
urban (1000 acres) 50 80 110 150
stream bank (mi.) 0 0.8 2.4 4.0
coastal shoreline (mi.)
Health: vector control and pollution control X X X X
Visual and Cultural:
landscape maintenance, unique natural(sq. mi.)
unique shoreline (mi.)
high quality (sq. mi.)
diversity (sq. mi.) X 10 20 30
agriculture (8q« mi.)
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.) |
- ! ' (sg. mis) AN 4 5 5
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AREA 12 AREA AREA AREA
Pres| 1980 1980 1980 s|1980]2
2 3
0] 0.2
|
1 1
0.03] 0.03
x 0.001p.002p.
x 0.001p.001
.01] 0.01
x | 0.01
.02/ 0.03
x10.110.3!
200 20
1.0 1.5
1 1 "
!
200 20 T
100 10 ’
o 0.3 I
x | x
[
i




. mmmem
STATE TOTAL
DEVICES - incremental e
Purposes 1980 2000 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) JRec,FW,VC* 149 35 190
mainstream (1000 af) JFW,VC,Rec,WQ* 0 0 180
Withdrawal Facilities
intakes & pumping, fresh (mgd) PS,Ind,Pow,Irrig 330 730 1000
brackish (mgd) JInd 78 123 149 .
wells (mgd) §* 37 22 50 ;
Conveyance Facilities
interbasin diversions, into (mgd) §* 240 400 470
out of (mgd) f* 240 590 750
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 82 164 478
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,VC,Rec 14000 0 0
secondary (90%) (m. PEs removed) [WQ,Rec,VC 20 123000 37000
advanced (95%) (m. PEs removed) JWQ,Rec 0 1200 2000
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Rec 47 38 147
Local Flood Protection
ocean (projects) J¥DR 0 1 0
river (projects) JFDR 12 23 1
flood control channels (miles) JFDR 0 [ 0.25 0
Watershed Management (1000 acres) fFDR,VC,Drn,Rec 600 1040 910
C. Land
Controls
fee simple purchase (buying)(sq.mi.) VC,Rec , FW 1540 210 210
fee simple purchase (buying) (mi.) JVC,Rec,FW 16 0 0
purchase lease (sq.mi.) JVC,FW 6.5 3.5 2.5
easements (sq.mi.) JVC,FW 26 26 26
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.) JVC,FW 600 0 0
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) NC’FW 14 14 14
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) FFDR 26 85 ]
Mainstream Flood Control Storage (1000 af) JFDR D24.7 .8 0

Ind, Rur, Irrig, Pow.

* From the supply model for the following purposes: PS,
$ Flood control storage not included.
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AREA 6 AREA 7 I AREA 8 AREA 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 0ol 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 11 27 23 9 1Lt 19 61 100 432
10 0 of 2000 0 0f 4000 0 0f 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 7001 1000
7 8 45 6 6 8 28 17 80
0 1 0
2 7 0 0 1 0 7 10 0

0| 0.25 0
280 560 560 130 180 160 150 240 140
100 60 608 1050 0 0 390 150 150
) 0 0 15 0 0

18 18 18
600 0 0

14 14 14
3 17 0 0 8 0 15 44 0

i 2.4 0f 213. 0 0

1 8
73




AREA 10

DEVICES - incremental
Purposes 1980 2000 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)JRec,FW,VC* 11 3 76
mainstream (1000 ar)§W,VC,Rec,WQ* 0 0 80
Withdrawal Facilities
intakes & pumping, fresh (mad) PPS,Ind,Pow,Irrig 3 10 10
brackish (med) Pnd 13 18 9
wells (red) P* D 6 39
Conveyance Facilities l
interbasin diversions, into (med F*
out of (mgd)f*
Quality Control Facilities 5 i
chemical/biological
potable water treat. plants (mgd)PS 1 24 2
waste treatment plants
secondary (857) (m. PEs removed)WQ,VC,Rec 300 0 0
secondary (90%) (m. PEs removed)fWQ,VC,Rec Q 400 1 600
advanced (95%) (m. PEs removed)WQ,Rec 0 20 40
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres)fFDR,VC,Rec “ “ 10
Local Flood Protection '
ocean (projects) DR
river (projects)JFDR 2 6 1
flood control channels (miles)FDR
Watershed Management (1000 acres)FDR,VC,Drn,Rec 50 50 40
C. Land
Controls
fee simple purchase (buying)(sq.mi.)fVC,Rec,FW
fee simple purchase (buving) (mi.) DU‘HV«.YK
purchase lease (sq.mi.)JVC,FW 6.5 35 2.5
easements (sq.mi.) VC , FW 8 8 8
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)JVC,FW
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.)fVC,FW
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) JFDR 6 i 1
Mainstream Flood Control Storage (1000 af) JFDR
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

p Flood control storage not includs




AREA 12 AREA AREA 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

1 3 4

2 0 0

4 10 10

———




FIRST COSTS - incremental

STATE TOTAL

($ million 1970) 1980 2000
Water Deve lopment Costs:
storage, upstream 45.2
mainstream 0
wells 1952 1
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers 77
public water supply 25
industrial self-supplied water 1.5 3.0 4.0
rural water supply X 3 X
irrigation, agriculture 3.65 0.49 0.02
non-agriculture 15 15 19
Power Plant Cooling Water 0 28 123
Hydroelectric Power Generation X X X
Navigation: commercial 20 110 59
recreational boating 3.4 10.9 Eaell
Water Recreation 1170 700 780
Fish and Wildlife: fishing 6.7 8.8 10.2
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 830 1520 2450
advanced 0 260 420
other # 1700 0 0
Flood Damage Reduction: upstream G R ITT6 02
mainstream 82 16 0
Drainage Control 0.56 1.44 0.70
Erosion Control 870 [ 900 130
Health X X X
Visual and Cultural 482 80 80
Summation of Available Estimated Costs 00 i i

* From the supply model and includes OMR costs.

¢ Combined sewer overflows control and acid mine drainage control.
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AREA 6 AREA 7 AREA 8 AREA 9

1980 | 2000 | 2020 | 1980 | 2000 | 2020 § 1980 | 2000 | 2020 | 1980 | 2000 ZOZEJT

0 01 54 0.8 4.2 0] 39.2 0 0
0 0 35
0.5 1.0 10 3.9 1.6 Blnsb | |l 3.7 3.3
77 49 4 0.4 104 42
0. F 0.1 0.3 8 23 28 7 10 13 24 79
0.2 0.4 0.5 0u5 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 }0.06 | 0.02} 1.87 | 0.15 0
1 1 it 0 2 3 10 10 13
0 0 12 0 6 16 0 20 90
X X X
20 110 59
@l 0h2 0.2 0.2 0la5 0.9 2.9 9.4 | 10.9
160 100 110 250 120 150 700 450 500
0.1 Gt 0.1 1.6 133 5 i 1.0 1A 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 X X
2 3 3 240 420 630 290 420 790 280 640 970
0 0.2 0.2 0 30 50 0 90 160 0 140 210
200 0 0 200 0 0 I 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 1 0.8 | 0.44 J 0:13 | 0.36 | 0.13
10 10 10 10 10 10 840 380 100
X X X X X X X X X X X X
0.3 0 0 23 17 17 T 7 7 344 53 53
s 3.4 3.6 730 660 880 920 670 | 1190 § 3600 | 2500 | 2100
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FIRST COSTS - incremental AREA 10
4 ($ million 1970) 1980 | 2000 | 2020
Water Development Costs:
storage, upstream 4.6 3N 2050
mainstream 0 0 36
wells 2.9 3 3.2
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 0.4 15 1
industrial self-supplied water 0.1 0.1 01
J rural water supply X x X
irrigation, agriculture 0.72 0 0
) non-agriculture 2 2 2
Power Plant Cooling Water O 2 5
Hydroelectric Power Generation
Navigation: commercial
recreational boating 0.1 0.7 1.0
Water Recreation 60 30 20
Fish and Wildlife: fishing 0. 1 0.2 0.2
hunt ing x X %
nature study % % %
Water Quality Maint.: waste treatment, secondary 20 30 50
advanced 0 5 10
other # 10 0 0
Flood Damage Reduction: upstream 1.5 e 0.2
maiastream
Drainage Control 0.09 0.23 0.11
Erosion Control 10 5 10
Health X X X
Visual and Cultural 4 3 3
LrSummation of Available Estimated Costs 120 100 170

* From the supply model and includes OMR costs.
# Combined sewer cverflows control and acid mine drainage control.




AREA 12 AREA AREA AREA -

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
0.6 (5 Bl 5,
1,2 1.6 a2
0.3 i | 1
0.1 Q.1 0.1
0.04 0.1 0.1
U<OE 0.01 0.02
X X X
X X X
2 2 2
0 0 1
kK 0 0
0.02 0.03 0.03
0.3 Qa3 0.2
X X X
D/ 5l 8.0
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RIHODE ISLAND

Rhode Island covers 1,213 square miles located primarily in Area 9,
with a very small portion located in Area 10. The topography varies from
coastal plain to rolling hills and the visual quality of the State is
medial. The drainages are small and outlet either into Narragansett Bay
or along the coast. Water must be imported because of insufficient
natural supplies and the overall degradation of existing supplies.

The population is concentrated around Providence and Newport and
should reach 1.5 million by 2020 from the 1970 total of 94,000. Per
capita income was at the national average in 1970 and is projected to
remain at that level throughout the Study period. Employment in 1970
was highest in services and related industries, which is expected to
double by 2020. Paper and allied products and chemicals and allied
products should also double employment by 2020, while decreases are pro-
jected for textile mill products, agriculture, and forestry and fisheries.

Needs to be Satisfied. The needs of the State are largest in Area
9 and either relatively small or nonexistent in Area 10. The key needs
are Fish and Wildlife, Water Quality Maintenance and Erosion Control, all
in Area 9. The important needs in Area 9 are Publicly Supplied Water,
Industrial Self-supplied Vater, Power Plant Cooling, Recreational Boating,
Water Recreation, Water Quality Maintenance, and Health. The important
needs in Area 10 are Publicly Supplied Water and Water Quality Maintenance.

Devices. The key devices are quality control facilities and erosion
protection in Area 9. The important devices are conveyance facilities,
watershed management, land controls, habitat management and water demand
and allocation changes in Area 9 and quality control facilities in both
Areas. Due to the low need levels in Area 10 the number of devices used

will be very small.
Costs. The large costs in this State are in Area 9 and are incurred

to meet the needs of Water Recreation, Water Quality Maintenance, Erosion
Control and Visual and Cultural
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NEEDS-cumulative

STATE TOTAL

Pres. 1980 2000 2020
PubTicly oupplied Water (mg )l 110 | 150 210 | 330
ndustrial Self-Supplied Water (mgd) 39 63 3 152
Rural Water Supply (mgd) 105 1.6 2.5 1.7
Irrigation Water: agriculture (1000 afy) 0.9 2.6 27 T
non-agriculture (1000 afy) 2.5 6.4 10601 16.2
Power Plant Cooling: withdrawal, saline (cfs) 340 890 5610 {11520
brackish (cfs)
fresh (cfs)
consumption, brackish(cfs)
fresh (cfs)
Hydroelectric Power Generation (nw)
Navigation: commercial (m. tons annually) 9.9 [ 12.8 21,00 34.4
recreational boating (1000 boats) 57 76 143 210
Water Recreation: visitor days (m.) X 25 41 57
stream or river (miles) X 170 230 320
water surface (1000 acres) X 62 95 129
beach (acres) % 430 570 650
pool (e sqi. £ X 7.4 958 kL, 2
land facilities (1000 acres) X 33 44 55
Fish & Wildlife: sport fishing man-days  (m.) 158 0 257 3.4
surface area, lake (acres) X 0.72 3.06 | 9.00
stream  (acres) X 0.29 0.76 | 1.30
access, fresh (acres) x |0.038 ]0.099 J0.171
salt (acres) x |0.086 |[0.231 |0.399
anadromous (acres) x |0.002 0.003 |0.004
piers (1000 feet) X 2.4 6.5 | 11:3
hunting, man-days (m.)} 0.27 | 0.31 0.37 | 0.45
access (1000 sq. mi.) X 0.14 0.29 0.35
nature study, man-days (m.) {8} il 1.6 1.9
access (1000 ac.) X 2.3 5.9 1 10,3
ater 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. $)F 0.64 | 1.00 1.91 | 384
tidal and hurricane (m. $) 4,2 6.6 12.6 25,4
Drainage Control: cropland (1000 acres) 1.6 A 3.5 3.8
forest land (1000 acres) 0 0 0.61 2.03
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 14 18 2 20
urban (1000 acres) 130 170 230 320
stream bank (mi.) X 0.9 Zus 4.0
coastal shoreline (mi.) X 70 140 150
Health: vector control and pollution control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.)
unique shoreline (mi.) X 5 5 5
high quality (sq. mi.)
diversity (sq. mi.)
agriculture (sq. mi.)
landscape development, quality (sq. mi.) X 50 100 150
diversity Ca8qs mi.)
metro. amenities (mi.)
i " (sq, mi.) X 10 10 10
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9 AREA 10 AREA AREA
Pre (0) 0_2&20 Pres| 1980] 2000 1980 1980
110 190] 300 10 10 20
39 1105 It
1. P e A
0.9 2.7 2.7
i FQL 3PS .78 Q.0 G- 0,3
340 561001520
i
9.9 34.4 ‘
5 203 1 2 3
X 5%
x 320
X 129
X 650
X 11,2
b4 55
1.7 3.1F 0.1) 0.1 0.2
X 9.00
X 1.30
X PRl
X D. 399
X D.004
X 1t.3
25 0.4110.0210.02 03
X 0-32 x 0.004]/0.02
L0 T84 O Ll 0kl O
X LEL. 2
740 1380 60 80| 100
610 3010
b.OOS D.030
0.64 3.84
4.2 250%
10 o4 02 0L 31 OV E
0 2.00§ 0 0] 0.01
&
13 18 1 2 2 |
130 310} 5 10 10 |
X 3.5] x| 0.1] 0.3 !
X 150 i
X X X X X L
X 5 ‘1
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STATE TOTAL
DEVICES - incremental .
Purposes 1980 2000 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) fRec,FW,VC* 17 0 0
mainstream (1000 af) FFW.VC.Rec .WQ* 2% 0 0
Withdrawal Facilities =
intakes & pumping, fresh (mgd) JPS,Ind,Pow,Irrig 46 101 125
brackish (mgd) }Ind 16 26 36
wells (mgd) | * 4.7 Toof J o4
Conveyance Facilities
interbasin diversions, into (mgd) §* 0 190 280
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) §PS 13 31 89
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,VC 1700 0 0
secondary (90%) (m. PEs removed) jWQ,VC 0 2700 4100
advanced (95%) (m. PEs removed) §WQ 0 150 230
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC 1.7 1.4 2.7
Local Flood Protection
ocean (projects) JFDR 0 2 0
river (projects)
flood control channels (miles)
Watershed Management (1000 acres) J¥FDR,VC,Drn 34 61 49
C. Land
Controls
fee simple purchase (buying)(sq.mi.) RC,FW 60 50 50
fee simple purchase (buying) (mi.) JVC,FW 5 0 0
purchase lease (sq.mi.)
easements (sq.mi.)
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.)
zoning and/or tax inc. subs. (mi.)
V. “Others

* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.
$ Flood control storage not included.




AREA 9 AREA 10 AREA AREA
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 202
17 0 0
26 0 0
46 E@LL 125 01 1 (01 02
16 26 36
4.7 L7 1.4
0 190 280
13 20 88 Ole2 10 1
1600 0 0 100 0 0
0 2600 3900 0 100 100
0 140 220 0 10 10
a7 1.4 200 e
0 2 0
34 61 49
60 50 50
5 0 0
—
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FIRST COSTS - incremental
($ million 1970)

STATE TOTAL

P

2000 | 2020

Summation of Available Estimated Costs

1980
Mater Bevelopmcnt Costs:
storage, upstream 52 0 0
mainstream 9.7 0 0
wells 2l (957 0.6
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers 0 67 16
public water supply 2.8 9.7 | 16.6
industrial self-supplied water 0.18 0.38 0.41
rural water supply X X X
irrigation, agriculture 0.163 ] 0.013 0
non-agriculture 5 3.4 3.3 A
Power Plant Cooling Water 0 10 40
Hydroelectric Power Generation
Navigation: commercial 0 25 50
recreational boating a3 o2 3.8
Water Recreation 270 180 170
Fish and Wildlife: fishing 0.83 137 1.58
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 65 144 218
advanced 0 30 46
other # 280 0 0
Flood Damage Reduction: upstream
mainstream 0 17 0
Drainage Control .047 131 048
Erosion Control 130 T 11
Health X X X
Visual and Cultural 95 18 18
870 650 600

* From the supply model and includes OMR costs.
£ Combined sewer overflows control and acid mine drainage control.




AREA 9 AREA 10 AREA AREA
1980 | 2000 | 2020 § 1980 | 2000 | 2020 § 1980 | 2000 | 2020 | 1980 | 2000 | 2020
5.2 0 0
9.7 0 0
2l 0.7 0.6
0 67 16
2.6 A8  16k1 0.2 4.9 Vs
0.18 | 0.381 0.41
X X X
0.163 0,013 0
3.3 3.3 4.3 o)l 0.1 Ol
0 10 40
25 30
1.3 3ol 3.6 1 0.02 0.1 0.1
270 180 170
0.79 | 1.28 | 1.47] 0.041 0.09| 0.11
X 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
042 {0.117 1 0.042 §0.005 [ 0.014 | 0.006
130 136 il 0.4 0.3 0.4
P, X X X X X
95 18 18
860 630 570 Gead i 1350 1T.2
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CONNECTICUT

Connecticut covers 5,007 square miles located primarily in Areas 8
and 10, with very small portions located in Areas 9 and 12. The topography
of the State ranges from coastal plain to rolling hills with small amounts
of steep hills. The visual quality of the State is medial. Water is
generally abundant on the Housatonic and Thames Rivers, but the Connecticut
River suffers from low flows, particularly in August and September. The
quality of the water ranges from poor to extremely polluted.

A portion of coastal Connecticut lies within the metropolitan suburbs
surrounding New York City, and that part of the State, plus the north-south
route to Springfield, Massachusetts, is very densely populated. The 1970
populaticn stood at almost 3 million and should surpass 5.9 million by 2020.
P:r capita income was 23 percent above the national average in 1970 but
should decline to 12 percent above by the end of the Study period. Employment
in services and related industries, 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. Employment declines are ex-
pected for agriculture forestry and fisheries, textile mill products and prim-
ary metals.

Needs to be Satisfied. The largest needs in this State are in Area 10
with the exception of Industrial Self-supplied Water, agricultural Irrigation,
some Power Plant Cooling and Fish and Wildlife needs, forest Drainage Control,
and high quality and unique natural landscape maintenance which are all
largest in Area 8. The needs in Areas 9 and 12 are relatively insignificant
or non-existent in size. The key needs are for Water Quality Maintenance
in Area 8 and Erosion Control in Area 9. The important needs are Water
Quality Maintenance in Areas 8, 10 and 12, Water Recreation in Areas 8 and
10 and Publicly Supplied Water in Areas 10 and 12. Other important needs
are Fish and Wildlife and Visual and Cultural in Area 8, Health in Area
9, and Industrial Self-supplied Water in Area 10.

Devices. The largest levels of device implementation are all in Area
10 except fresh water intakes and pumping which is largest in Area 8. The
one key device in this State is for erosion protection in Area 9. The im-
portant devices are storage facilities in Areas 8 and 10, withdrawal fa-
cilities in Area 12, quality control facilities in Areas 8, 10 and 12, and
land controls and water demand and allocation changes in Area 10.

Costs. The agriculture Irrigation costs and the costs for combined
sewer overflow controls are largest in Area 8. All other costs are largest
in Area 10 which has the largest total cost in the State. The large expend-
itures are expected in Public Water Supply (2000), commercial navigation,
(2020) Water Recreation (1980-2020), combined sewer overflow control (1980),
Erosion Control (1980-2000), and Visual and Cultural (1980).
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. STATE TOTAL
NEEDS~cumulative Pres. 1980 2000 2020
PubTicly Supplicd Water (CT) 310 | 410 620 | 910
ndustrial Self-Supplied Water (mgd) 190 320 590 1000
Rural Water Supply (mgd) 25 34 65 34
Irrigation Water: agriculture (T000 afy) 7 24 2 19
non-agriculture (1000 afy) 5 15 26 41
Power Plant Cooling: withdrawal, saline (e fs) 2100 5500 12600 (18400
brackish (cfs)f 1700 { 1500 2000 | 1900
fresh (cfs) 0 0 110 200
consumption, brackish(cfs) 16 15 19 20
fresh (cfs) (6} 0 53 105
Hydroelectric Power Generation (mw) 130 780 3010 9010
Navigation: commercial “(m. tons annually) 24 32 54 94
recreational boating (1000 boats) 130 180 330 690
Water Recreation: visitor days (m.) x 110 190 280
stream or river (miles) x 680 910 1280
water surface (1000 acres) x 220 340 480
beach (acres) X 1800 2400 | 3000
pool (m. sq. ft.) X 31 41 51
land facilities (1000 acres) X 120 170 220
Fish & Wildlife: sport fishing man-days (m.) AL 6.1 7. 7 9.7
surface area, lake (acres) X 0.8 3.0 8.2
stream (acres) X 1.8 5.4 7.6
access, fresh (acres) X 0.08 0.20 | 0.34
salt (acres) X 0.19 0,63 } 1.15
anadromous (acres) < 0.10 0.12 0.17
piers (1000 feet) X 5 18 33
hunting, man-days (m.) 1.3 e 2.0 3.5
access (1000 sq. mi.) X 0.26 0.8%1 | 1.23
nature study, man-days (m.) 3.3 4.0 5.1 6.5
access (1000 ac.) X 0.7 90 3.5
Water Quality Maint.: non-industrial —(m. PEs)f 2400 | 3100 3900 | 4900
industrial (m. PEs) 460 910 1700 | 3200
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 5 8 15 31
mainstream (m. $) 6 9 18 37
tidal and hurricane (m. $) 8 12 24 49
Drainage Control: «cropland (1000 acres 20 57 43 49
forest land (1000 acres) 0 0 2.4 8.0
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 120 160 170 180
urban (1000 acres) 280 480 640 880
stream bank (mi.) 0 5 16 27
coastal shoreline (mi.) 0 70 150 150
Health: wvector control and pollution control X x X x
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) 100 640 640 640
unique shoreline (mi.) X 80 80 80
high quality (sq. mi.) X 28 56 84
diversity (sq. mis) X 10 20 30
agriculture Ceq . mis)
landscape development, quality (89 mis) X 230 460 690
diversity (8q. mi.)
metro. amenities (mi.)
“ ' (sq. mi.) x 40 | 50 50
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| AREA 8 AREA 9 ARFA 10 AREA 12
Lbzes! 1980120001 2020k Presf 19801 20001 20200 Presl 1980l 2000l 20000 Pre <[ 1980l o000l 200
90[ 170, 170, 26k 1 1 210 _290) zmo_ezgf_g ~ 6 11 ‘1_19‘
100] 170] 300 53d L1 90, 160 280] 47 =
6 8 1 200 26| 55| 25
s 16| 17 1 3 g8 4
0.1 0.2 0.4 0. 4 131 221 35 - B
o o 500 90d G BT PR R y
1700 1500| 2000{ 1400 0 0 o 50
0 o 30 40 0 0 80 16
16 15| 19 13 o o o 5 |
o o 15 2d o of 38 85 |
130] 780 3010] 901
4 5 7 10 T200 28] 47 & T T 1
20 3J 500 90 11& 150{ 280 60 i
X 300 400 74 x o ool 140 ik T 1]
x| 220 290 410 x | 460/ 630 870 =
X 700 100 150 x | 150{ 240 330 ,
x| 600 800 1004 x | 1200 1600 2000 ,
x 1] 14 17 x 200 27 34
x| &4d sd d x| 90 1200 160 !
1.4 2.5 3.1 3.9 3.0 3.6 4.6/ 5.8 o.'ﬁ' 0.1 0.1, 0.
x| 0.4 1.0 1.9 x| 0.6/ 2.0 6.3
x| 0.9 1.1 1.7 x| 1.2 4.3 5.4d
x| 0.04 0.0d4 0.13 x| 0.04 0.12] 0.2
x| 0.19 0.63 1.1
x| 0.10 0.11 0.17 x [0.00200.0030.00
X 5 i 3
4 0.1 0.9 1.1 1.4 0.6/ 0.6 0.4 1.1 0.03 0.03 0.03 0.04
1 x| 0.1 0.14 0.24 x| 0.15 0.64 0.9
1.0 1.4 1.4 2.7 2.2 2.6/ 3.3 4.3 0.05 0.05 0.06] 0.08
x! 0.9 1.4 2, %l 0.2 0.7 1.1 _
804 90d 110d 1504 160d 21000 2800 3404 4d sd ed 7
27d 53d  99d 190 199 399 719 1314
2 1 d 140.03 0.04 0.04 0.1§ : SRt R [ [ ,
i 4 9 14 i 9 19 ; &
d 12 ‘
§ § 12 140.06/ 0.04 0.13 0.14 14 19 33 ’,L‘ f“‘“
q d 1.1 3 o d o4 1.4 0 Z. ! |
40 504 6q 6 ¥ 24 2 K 7d ]0( 110 124 e e W
7d 10d 139 184 10 1d 1d 1d 20c ou 69( 1 f
g 1 4 1 o (RS (B S s C 1} 1
___El__ljj T 59 |
X X X X X e X X x[ x ! .‘ij],, 7;\:_| X
1 O
100 640 649 64C ( a T
x| 8 8d 8 '
X 24 54 84 ! . !
X 1( zd 3( 1 1 |
! |
x| 2300 460 69( , I‘
1 | i . e
g | x| 4 500 5( ! J
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S
STATE TOTAL J.

DEVICES - incremental

Purposes 1980 2000 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)ﬁ?&c,Fw,VC* 28 55 101
mainstream (1000 af) JFW,VC,Rec,WQ* 26 143 137
Withdrawal Facilities
intakes & pumping, fresh (mgd) JPS,Ind,Pow,Irrig 100 210 350
brackish (mgd) §Ind 180 250 120
wells (mgd) f* 18 167: 95
Conveyance Facilities
interbasin diversions, into (mgd)

out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) FS 18 301 56
waste treatment plants

secondary (85%) (m. PEs removed) JWQ,VC 3300 0 0
secondary (90%) (m. PEs removed) i:’Q,VC 40 5080 7340
advanced (957%) (m. PEs removed) WQ 0 280 410
Desalting Facilities [* 0 0 0.4
B. Water/Land
Upstream Flood Plain Mgmt. (1000 acres) JFDR,VC T.6. 1 12,6 6.6
Local Flood Protection
ocean (projects) fFDR 2 0 0
river (projects) JFDR 10.0 1.0 2.5
flood control ~hannels (miles)
Watershed Management (100C acres) fFDR,VC,Drn 290 350 280
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,FW 740 190 190
fee simple purchase (buying) (mi.) fVC,FW 15 0 0
purchase lease (sq.mi.) VC,FW 84 52 43
easements (sq.mi.) jvC,FW 16 16 16
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.) JVC,FW 65 0 0
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 6 6 6
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 _af) §FDR 31 0 3

* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.
$ Flood control storage not included.
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:
l AREA 8 AREA 9 AREA 10 ARFA 12
A
3 1980 | 2000 | 2020 o 1 2000 | 2020 0 1980 | 2000 | 2020 [ 1980 | 2000 | 2020
6 50 0 8 0 0 15 5 101
; 26 143 137
pf.
600 120 180 50 90 170 0.4 1 2
1 2 3 180 250 120
6 2 0 13 14 95
: 12 16 26 | 6 283 25 1 2 4
|
1200, 0 0 ' 2100 0 0
d 1910 3070 { 01} 3120 4210 40 50 60
of 110 170 0 170 230 0 0 3
Zo E 0 0 0.4
L2k 2.5 4.0 0.4 0.4 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 5'1 2 220 250 200
550 0 0 ! 190 190 190
l 15 0 0
84 52 43
8 8 8 8 8 8
65 0 0
6 6 6
2 0 0 29 0 A
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FIRST COSTS - incremental STATE TOTAL
ater evelopmentfﬁBECS:
storage, upstream 9.8 4503 38.5
mainstream 12 28 32
wells 10.0 8.8 8.l
desalting 0 0 0.8
ater Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 11 144 30
industrial self-supplied 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
i‘ﬂrydroelectric Power Generation X X X
avigation: commercial 58 57 122
recreational boating 1k 3 8.9 12-3
ater Recreation 1210 690 640
Fish and Wildlife: fishing 2.6 3.8 4.5
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 270 360 510
advanced 0 58 85
other # 510 0 0
%Flood Damage Reduction: upstream 14.5 0 0.6
mainstream 88.3 1ol 0
Drainage Control 0.58| 1.50| 0.71
Erosion Control 148 143 46
Health X X X
Visual and Cultural 352 78 78
ISummation of Available Estimated Costs 4i4?700 1600 1700'

* From the supply model and includes OMR costs.

# Combined sewer overflows control and acid mine drainage control.
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L AREA AREA 9 AREA 10 AREA 12 J {
1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
1.3 2.2 0 23 0 0 6.2 4.1 38.5
0 0 4 12 28 28
3.0 k2 {0 . 7.0 7.6 8.0 i
Q (0] 0.8
6 9 14 4 133 13 i 2 5!
0.3 0.7 1.1 12 1.8 1.5 l
X X x P X X
2.09 0.09 0.03 0.02 0 0
1508 Tl 1.4 0.1 0.1 0.2 7.6 6.9 9.2
0 17 25 0 22 50 |
X x X ,
0 7 7 58 50 115 |
0.1 0.5 0.9 1.2 8.4 11.4
360 180 23 860 520 410 |
L5 1.3 1.6 1kl 2.4 2.9 0.02 0.03 0.03 i
X X X X X x X X x 1
X X X X X X X X X |
90 110 170 180 250 330 3 4 4
0 22 35 0 36 48 0 0 1
270 0 0 250 0 0
0.4 0 0 1452 0 0.6
42.1 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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NEW YORK

New York State 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, Susquehanna and Delaware Rivers and into
Lake Champlain. The topography ranges through the entire spectrum of
classification from beach and coastal plain in the east to the mountains
of the Catskills ard 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. Water is abundant in the State, but due to extreme population
concentrations and considerable stretches of pollution along the major
waterways, water must be imported, especially into Area 13 which is the
most seriously water deficient Area in the Region.

Population totalled almost 15 million in the State in 1970, with by
far the greatest concentration in the south in and around New York City,
and projections for 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 employed 4.5
million and which are expected to employ over 8 million by 2020. Sig-
nificant increases are also projected for chemicals and allied products
while decreases are expected for agriculture, forestry and fisheries
percent (50 percent), textile mill products (almost 50 percent), mining, food
and kindred products and petroleum refining.

Needs to be Satisfied. The kev needs in the State are Wat<r Qualitv
Maintenance in Areas 12, 13, 15 and 17, Publicly Supplied Water in Area 13,
recreational boating in Area 15 and Visual and Cultural in Areas 13 and
14, The important needs are Publicly Supplied Water in all seven Areas,
Industrial Self-supplied Water in Areas 11, 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 Vildlife 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-supplied Water, Rural Water Supply, Irrigation Water,
Power Plant Cooling (except saline withdrawal) Hydroelectric Power Generation,
Water Recreation (except visitor days), hunting access, upstream and mainstream
Flood Damage Reduction, forest land Drainage Control, agricultural Erosion
Control and Visual and Cultural (except unique shoreline and metropolitan
amenities.) 1In Area 13 the neceds are largest in Publicly Supplied Water,
saline withdrawal, Navigation, Water Recreation, visitor days, and all of Fish
and Wildlife (except stream surface area, fresh access, hunting man-days
and hunting access). Other needs largest in Area 13 are Water Quality
Maintenance, tidal and hurricane Flood Demage Reduction, urban Erosion
Control and unique natural maintenance and metropolitan amenties development
for Visual and Cultural. Cropland Drainage Control is largest in Area 11,
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stream surface for Fish and Wildlife is largest in Area 15 and fresh
access and hunting man-days for Fish and Wildlife and stream bank
Frosion 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 facilities in 12, 14, 15 and 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 important devices are watershed management, land facilities and
habitat management in Area 1l1. The largest device levels occur in Area
12 with the following exceptions: mainstream flood control storage in
Area 17, secondary (85%) waste treatment plants in Area 11, and brackish
intakes and pumping, wells, diversions into basin, potable water treat-
ment plants and secondary (907) and advanced waste 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.
Water development, Water Recreation and Drainage Control costs are largest
in Area 12. Publicly Supplied water, Industrial Self-supplied Water,
agricultural Irrigation, commercial navigation, and upstream Flood Damage
Reduction costs are also largest in Area 12. The remaining costs are
largest in Area 13, except for Erosion Control which is largest in Area 17.
The largest total expenditures in the State will be for inter-basin trans-
fers (2000), Publicly Supplied Water (2020), Power Plant Cooling Water
(2020) and mainstream Flood Damage Reduction (1980). In addition, the
expenditures for Water Recreation, Water Quality Maintenance and Visual
and Cultural will be very large in all time periods.
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NEEDS-cumulative

STATE TOTAL

Pres. 1980 2000
mpplied Water (mgd) T700 | 2200 3000 4000 |
ndustrial Self-Supplied Water (mgd) 430 720 1290 2180
Rural Water Supply (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: withdrawal, saline (cfs)f 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
Hydroelectric Power Generation (mw) 1600 4600 11000 27500
Navigation: commercial (m. tons annually) 100 120 190 290
recreational 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
pool (m. sq. ft.) X 36 52 81
land facilities (1000 acres) X 57 80 121
Fish & Wildlife: sport fishing man-days (m.) 24 24 29 35
surface area, lake (acres) x 1.8 o2 1583
stream  (acres) X 0.08 0.54 1.29
access, fresh (acres) X 0.19 0.52 0.92
salt (acres) X 1.7 4.6 7.9
anadromous (acres) x [0.046 | 0.063 | 0.084
piers (1000 feet) X 49 130 224
hunting, man-days (m.) 4.8 5.3 6.4 7.6
access (1000 sq. mi.) X 0.66 2.69 4.95
nature study, man-days (m.) 18 20 24 29
access (1000 ac.) X 46 123 213
ater Quality Maint.: non-industrial (m. PEs)f 13000 [ 16000 [ 20000 | 24000
industrial (m. PEs)} 19000 | 38000 | 70000 [133000
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) Gl 6.0 10.9 20.4
mainstream (m. $) 13 19 37 T,
tidal and hurricane (m. $) 32 49 91 176
Drainage Control: cropland (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 2700 %800
urban (1000 acres)] 1700 | 2000 2400 2900
stream bank (mi.) 0 73 219 366
coastal shoreline (mi.) 0 6 20 34
Health: vector control and pollution control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) 6200 6200 6200 6200
unique shoreline (mi.) X 80 80 80
high quality (sq. mi.) 3400 | 3400 3400 3400
diversity (sq. mi.) X 1200 2300 3400
agriculture (sq. mi.) X 2600 2600 2600
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.)
(sq. mi.) X 110 110 11C
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"If AREA 10 AREA 11 AREA 12 AREA 13
1980{ 2000{ 20208 Pres| 1 2 20204 Pres| 1
120 30 4d _1iod_ 3d 3 501000 200 3000 400 7ody 1400 170d 2300 300
100] 150/ 240] 3508 290] 490] 910l 15600 20/ 30 60 11
of 11] 13] 138 40l 55| 7af 578 21l 30 30 1
0.3 A 9 41| 82| 828 19| 15 0
0. sl 4 el 10 s 18] 30 46 1 2 44] 6
9300[L0900[L8500B310
1500L0800[L3300| 5900
0 ol 30| 8of 4001510 1900|227
14 98 119| 52
0 0o 19| 48 4 14| 154 41
12001 1200[ 21001 2000F 400! 3400] 79002050
1 1 1 21 30] 40/ 60 90} 60| 70| 110 170
1 2 3] 100 20 20{ 30{ 50f 70| 120] 180| 310f 380| 490| 680| 1400
X 10 10 20} x 70| 110[ 20 x | 110] 170 280
X 30, 40| s50f x| 210| 310 43 x | 2100 290{ 360
x 100 10| 208 «x sof 80 11 X 50f 60| 80
x | 100/ 100{ 200§ x |1000f1500{2300§ x| 700, 900|150 ;
X 2 2 B} x w7 250 4 X 14 18 2% |
X 3 4 5 X 24 35 55 X 24 31 4
0.3] 0.3] 0.4 iF -z 2 2 3 2 2 3 " 3F 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]/0.10/0.2 x | 0.03[ 0.08[ 0.1
x| 1.7 4.6 7.
X 3.029).040p.05
X 49 130] 224
0.1 o.1| o0.1] o.1§ 1.1| 1.2{ 1.3} 1.6Q 1.0{ 1.1{ 1.3] 1.6] 1.0 1.2| 1.4 1.4
x [0.01/0.05{0.08] «x 0{0.50{0.95] x {0.37/1.12}1.95] =x |0.10} 0.20] 0.30
0.2 0.3] 0.3 0.4 0.4/ 0.4/ 0.5/ 0.5 2 2 3 ,ﬂ 14 16| 20, 2
x 10.0110.04 Q. X 9] 241 4 X 33 88 153
200/ 200] 300] 300§ 200] 300 300[ 400} 2000] 2000] 2000] 3000§11000{L3000[16000[1900 .
1000 1000} 2000} 4000} 4000| 8000} 4000R8000f14000R9000F 3000p900d 3
0.04| 0.1] o0.1| 0.2} 3.3] 4.9 8.9 16.2[
0.4 1 1 2 8 12| 221 4 1 1 2 4
32| 49 91 176
1 2 2 3} 80| 120 190] 23 60] 90| 150] 190
0 0{0.06] 0.2 0 o] 7.8]/31.4 0 0] 11.3] 44.2
10| 10| 10| 10f 300] 00| s00| 500§ 1600[ 1900] 2100 zzod¢*100 100| 100] 10 ) i
20/ 30/ 40| 100} 100| 100| 100 200! 500, 600| 700, 800k 600 600 700[ 70(
ol 0.3 1 2 ol 171 so| 84 of 1a4f 431 71 0| 1 4 7
6 200 3
X X X X X X X X X X X X X X X X
2100{ 2600{ 2600 2600#3900 3900} 3900 3904
X 80 80 80
3400| 3400| 3400| 3400
X 30| 100] 100§ x| 800| 1600 260 x| 1000 100 104
x | 2600| 2600| 2600
L x| 50
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NEEDS-cumulative P— lgggEA s
puBIchy gupﬁTIed Water (mgd) 10 10 30 40
Industrial Self-Supplied Water (mgd)
Rural Water Supply (mgd)
Irrigation Water: agriculture (1000 afy)
non-agriculture (1000 afy) it 1 2 3
Power Plant Cooling: withdrawal, saline (cfs)
brackish (cfs)
fresh (cfs)
consumption, brackish(cfs)
fresh (cfs)
Hydroelectric Power Generation (mw)
Navigation: commercial (m. tons annually) 10 10 20 30
recreational boating (1000 boats) 10 20 30 40
Water Recreation: visitor days (m.)
stream or river (miles)
water surface (1000 acres)
beaches (acres)
pool (m. sq. ft.)
land facilities (1000 acres)
Fish & Wildlife: sport fishing man-days (m.) 0.04 | 0.04 O 0.1
surface area, lake (acres) 0 0 0.3 0.8
stream  (acres) x | 0.08 0.24 | 0.43
access, fresh (acres) X 0.01 0.03 | 0.05
salt (acres)
anadromous (acres) x | 0.001 | 0.001 |0.001
piers (1000 feet)
hunting, man-days (mJl o0.03| 0.03 | 0.04 | 0.05
access (1000 sq. mi.) o 0.01 0.03 | 0.05
nature study, man-days (m.) 0.1 0.1 0.1 0.1
access (1000 ac.) < 1 53 6
Water Quality Maint.: non-industrial (m. PEs) 100 100 100 100
industrial (m. PEs)
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 0.004| 0.01 0.01 | 0.02
mainstream (m. $)
tidal and hurricane (m. $)
Drainage Control: cropland (1000 acres) il 2 2 3
forest land (1000 acres)
wet land (1000 acres)
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 control and pollution control X X X x
Visual and Cultural:
landscape maintenance, unique natural(sq. mi.)
unique shoreline (mi.)
high quality (sq. mi.)
diversity (sq. mi.)
agriculture (sq. mi.)
landscape development, quality (sq. mi.)
diversity (sq. mis)
metro. amenities (mi.)
- o " (sg, mi.) =)
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AREA 15 AREA 17 AREA AREA
Pres] 1980] 2000/ 2020f Pres/ 1 2000/ 2020 Pres| 1 2 2020 198012000
1 100] 100100 20
4 o0 20 3@ 20 40 7d 13
3 5 7 & 13 14 2 20
0.4 1 1 ¥ 1o 25 a1
| ) 2, 1
0 o 590 71 230 230 1000 2590
o 25 8] 4 50 2 644
30, 100l 100 200 { 300
100 100 200 3 10l 200 3 4
X 1 1 X 200 30| 50
x 2 3 x 60 90| 120
% | 0.5 1 X 100 20 30
X 4 100 3 x | 300| 400| 60
X Ol O3 O X 4 6 1
x| 0.3 0.3 0 X Vi 9 1
0.1} 0.1} 6.1] 0. 2 2 9
x| 0.6 2.7 5. 0 o 0.8 3.5
0 0| 0.24] 0.5
x | 0.04] 0.11] 0.1 x | 0.05] 0.12] 0.22
x P.002D.005p.00 x p.014p.017p.022
0.1 o0.1f o.1f 0.4 1.5 1.7] 2.1 2.9
x |0.16/0.48/ 0.82] «x 0l 0.31] 0.79
0.1} 0.1] 0.1] 0.2 1 1 1
X 2 6 1 X ad 2
100{ 100/ 100| 100§ 1000|1000 1000| 1000
100] 200] 400] 10008 100/ 100] 300/ 1000
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| 5o sol 70 100[ 100
0 0] 1.1] 4.5 0] 0.8 4.1|14.4
200| 300 300| 400§ 1000|1400| 1600] 1600
200| 300| 400| 500§ 300| 400| 500| 600
ol 12| 371 6 «x 26| 78] 130
X X X X X X X X
200| 200 200 200F
x | 300| 600 SOOL
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STATE TOTAL
DEVICES - incremental
Purposes 1980 | 2000 | 2020
*&. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) Rec,FW,VC* 96 73 863
mainstream (1000 af) fFW,VC,Rec,WQ* 23 150 691
Withdrawal Facilities
intakes & pumping, fresh (mgd) fPS,Ind,Pow,Irrig 280 860 1420
brackish (mgd) JInd 170 250 360
wells (mgd) §* 190 330 370
Conveyance Facilities
interbasin diversions, into (mgd) §* 0 270 490
out of (mgd) I* 0 270 1020
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 50 463 815
waste treatment plants
secondary (85%) (m. PEs removed) jWQ,VC 1600 0 0
secondary (90%) (m. PEs removed) jWQ,VC 47000 (80000 (141000
advanced (95%) (m. PEs removed) jWQ,VC 2100 3500 7600
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Drn,FW 13 93 114
Local Flood Protection
ocean (projects) JFDR 3 2 0
river (projects) JFDR 175 10i:S 1.0
flood control channels (miles)
Watershed Management (1000 acres) JFDR,VC,Drn,FW 360 770 710
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,FW 660 500 500
fee simple purchase (buying) (mi.) JVC,FW 80 0 0
purchase lease (sq.mi.)
easements (sq.mi.) JVC,FW 550 500 500
deed restrictions (sq.mi.) JVC,FW X X X
tax incentive subsidy (sq.mi.)
zoning (sq.mi.) JVC,FW 500 0 0
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 2690 90 90
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) §FDR 44.8 el 3.8
Mainstream Flood Control Storage (1000 af) JFDR 38 70 0
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ Flood control storage not included.




l ARFA 10 ARYA 11 r ARLA 12 AREA 13
; ! 1980 2000 2020 2000 2020 1930 206 020 1¢ 2000 2020
3 14 6 69 | 35 613
5 0 0 44 0 3 30 10 | 110 371
i g.2] 0.6 | 0.5 50 8o | 100 f 200 ; 430 | 660 5 | 310 560
10 | 10 10 160 230 340
10 20 10 3 {40 30 150 210 290
1
|
, 0 270 490
| 0 ! 270 | 1020
I TR
|
3 1 28 3 4 8 16 31 ’ 87 179 5 309 562
!
200 a 0 f 1400 0 0 i
o] 200 300 0 | 2000 | 4000 fl 9000 115000 [28000 [37000 {61000 [106000
0 10 20 0 | 0 | 1600 § 2100 | 3400 5900
| |
E
1 14 14 11 79 100 '
3 2 0
11.5 0.5 0 0 1.0 0
-
130 250 260 200 390 | 390
[ |
10 10 10 450 | 400 400 110 0 0
80 | , o 0
10 10 10 400 400 400 50 0 0
500 0 0
2600 0 0
- 42.0 1.5 0
|
| Sl
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AREA 14

DEVICES - incremental
Purposes 1980 | 2000 | 2020
I. Resource Management fE n
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)Rec,FW,VQ*
mainstream (1000 af)fW,VC,Rec,WQ*
Withdrawal Facilities
intakes & pumping, fresh (mgd) PS,Ind,Pow,Irrig 0.5 4 20
brackish (mgd) find
wells (mgd)
Conveyance Facilities
interbasin diversions, into (mgd)t
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd)FS 1 7 17
waste treatment plants
secondary (85%) (m. PEs removed)pQ,VC
secondary (90%) (m. PEs removed)§Q,VC 100 100 100
advanced (95%) (m. PEs removed)pQ,VC 10 10 10
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres)fDR,VC,FW,Rec 0.02 0.4 0.3
Local Flood Protection
ocean (projects)FDR
river (projects)FDR 0 2.0 0
flood control channels (miles)
Watershed Management ~ (1000 acres)DR,VC,Drn,FW 4 10 i
C. Land
Controls
fee simple purchase (buying)(sq.mi.)C,FW
fee simple purchase (buying) (mi.)C,FW
purchase lease (sq.mi.)
easements (sq.mi.)VC,FW
deed restrictions (sq.mi.)PC,FW
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)NC,FW
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.)fC,FW
zoning and/or tax inc. subs. (mi.)
V. Others l}
Upstream Flood Control Storage (1000 af) FDR
Mains am o) e (1 DR
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ Flood control storage not included.
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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 OI
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FIRST COSTS - incremental

STATE TOTAL

(§ million 1970) 1980 | 2000 ] 2020
ater Development Costs:
storage, upstream 26 22 157
mainstream 45! 91 189
wells 41 48 29
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers 0 380 150
public water supply 44 Bz 262
industrial self-supplied water 2.2 3.9 6.0
rural water supply X X X
irrigation, agriculture i 13.4 1 |
non-agriculture 34 34 45
Power Plant Cooling Water 0 140 320
Hydroelectric Power Generation X 5% X
[Navigation: commercial 30 98 27
recreational boating 12 24 40
Water Recreation 1400 1000 1900
Fish and Wildlife: fishing 19 31 35
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 3000 | 6100 |10600
advanced 430 720 1920
other # 3700 0 0
Flood Damage Reduction: upstream 5.8 4.3 20
mainstream 211 90 0
Drainage Control 6.1 o2 6.8
Erosion Control 105 122 91
Health X X X
Visual and Cultural 760 210 210
[Eummation of Available Estimated Costs 1 9800 | 9300 } 16000

* From the supply model and includes OMR costs.
# Combined sewer overflows control and acid mine drainage control.




e e s
f AREA 10 AREA 11 AREA 12 AREA 13
3 1980 | 2000 | 2020 1980 | 2000 | 2020 1980 | 2000 | 2020 1980 [ 2000 | 2020
E
: 1 3 1 16 7 87
0 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 2.4 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
b i 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
3 0.01 0.1 0.1 0.3 il il 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 1L 17 27 31
X X X X X X X X X X X X
i 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 2 160 140 140 530 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 Development Costs: |
storage, upstream |
mainstream |
wells
desaltin
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply ®.4 2 3
industrial self-supplied water
rural water supply
irrigation, agriculture
non-agriculture 0.5 1 ]l
Power Plant Cooling Water
Hydroelectric Power Generation
Navigation: commercial
recreational boating i 1 i
Water Recreation
[ Fish and Wildlife: fishing 0.01 | 0.02 | 0.02
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 10 10 10
advanced 1 1 2
other #
Flood Damage Reduction: upstream
maiastream 0 14 0 |
Drainage Control 0.03 0.1 | 0.02 |
[Erosion Control 3 2 2 |
Health X X X ]
Visual and Cultural |
Summation of Available Estimated Costs 16 31 19 j

* From the supply model and includes OMR costs.

# Combined sewer overflows control and acid mine drainage control.
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# P
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 b x
0.1 0.1 0 2.1 1.0 1L50E
4 4 6 3 3 4
0 40 60 0 10 40
X X X
0.02 0.3 0.5 0.2 1 il
2 2 =3 200 100 200
0.04 0.1 0.1 i 1 1
b X p < 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
74 4 0 12 16 0
0.5 1.3 0.5 13 1.7 0.3
11 14 14 32 37 30
p:3 X X p:S X X
60 60 60
97 174 319 395 325 604
R
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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 Hackensack Rivers in the north. The overall visual quality is medial,
though there are sections of both high and low quality. The topography
ranges from flatland and coastal plain to undulating land and rolling
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 by 2020. Per capita income was 20 percent above by
2020. Employment is highest in services and related industries, which
should increase by over 130 percent by the end of the Study period. Chemicals
and allied products also has high employment and should have large increases
by 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 important need in Area 14. Rec-
reational boating is kev, in the Delaware basin, to the fulfillment of
its important Water Recreation need. Similarly, Visual and Cultural
development of quality landscapes and metropolitan amenties is key to the
important Water Recreation needs in the urban, industralized and densely
populated Area 14. Other important needs are Publicly Supplied Water
in all Areas, Fish and Wildlife, Flood Damage Reduction and recreational
boating in Area 14, Industrial Self-supplied 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 Hvdroelectric Powe:
Generation and Power 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 cropland in Area 15, forest land in area 16 and wet
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 (mi.) in Area 15 they are diversity and agricultural development
and metropolitan amenties (sq. mi.), and in Area 16, unique natural and
unique shoreline maintenance. 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 important devices are storage facilities and withdrawal facilities
in Areas 14 and 15, wells in Area 15, conveyance facilities in Area 14,
and temperature control facilities in Area 15. The largest device levels
in Area 15 are out-of-basin diversions, flood control channels, easements
and zoning and/or tax incentive subsidies (sq. mi.). In Area 16 the
devices which are largest are secondary (857%) waste treatment plants,
desalting facilities, ocean projects, fee simple purchase (mi.) 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,
commerical navigation, and Visual and Cultural needs and for wells. The
largest costs in Area 16 are recreational boating, Fish and Wildlife, 5
Drainage Control and Erosion Control. The large expenditures in the State
as a whole are for Publicly Supplied Vater (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.
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; . l‘* STATE TOTAL
NEEDS-cumulative Pres 1080 2000 2020
Publicly Supplicd Water (mgd) 780 | 1040 | 1800 2860
Tndustrial Self-Supplied Water (mgd) 480 840 1260 | 1960
Rural Water Supply (mgd) 30 41 5% 51
Irrigation Water: agriculture (1000 afy) 52 149 162 132
non-agriculture (1000 afy) 14 34 57 87
Power Plant Cooling: withdrawal, saline (cfs)f 5000 | 9500 [28600 | 58500
brackish (cfs)} 1100 800 3700 8500
fresh (cfs)) 710 500 390 470
consumption, brackish(cfs) 9 13 47 114
fresh (cfs) 5 10 41 78
Hydroelectric Power Ceneration (mw) 350 850 1450 2400
Navigation: commercial (m. tons annually) 160 210 290 460
recreational boating (1000 boats) 200 270 410 650
Water Recreation: visitor days (m.) X 110 170 310
stream or river (miles) x 220 340 460
water surface (1000 acres) X 58 87 123
beach (acres) x 640 960 1560
pool (m. sq. ft.) X 12 19 30
land facilities (1000 acres) X 33 __ 48 15
Fish & Wildlife: sport fishing man-days (m.) 11 13 16 20
surface area, lake (acres) X 0.9 510 10.1
stream  (acres) x | 0.22 0.97 1.92
access, fresh (acres) x [0.089 [0.242 |[0.423
salt (acres) x | 0.92 2.77 4.96
anadromous (acres) x [0.008 [0.015 |0.022
piers (1000 feet) X 26 79 141
hunting, man-days mI) 3.7 | 4.2 5.1 6.2
access (1000 sq. mi.) X 0.36 1. 1% 1.88
nature study, man-days (m.) 8.1 . 11.4 13.9
access (1000 ac.) X 39 104 180
Water Quality Maint.: non-industrial (m. PEs)f 7000 7700 9400 11500
industrial (m. PEs)§ 14000 [32000 [69000 43000
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 9.1 3l 5.4 9.9
mainstream (m. $) 19 29 55 105
tidal and hurricane (m. $) 7 11 24 41
Drainage Control: cropland (1000 acres) 64 84 135 148
forest land (1000 acres) 0 0 9.7 40.2
wet land (1000 acres) o =
-
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 (mi.) 0 110 240 270
Health: vector control and pollution control % 3 < %
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) X 300 300 300
unique shoreline (mi.) X 38 38 38
high quality (sq. mi.)
diversity (sq. mi.) x 280 560 850
agriculture (sq. mi.) X 200 200 200
landscape development, quality (sq. mi.) % 230 460 690
diversity (sq. mi.)
metro. amenities (mi.) X 2 2 2
e " _(sq. mi.) X 170 I 170 170
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AREA 12 AREA 14 AREA 15 AREA
1980120001 20200 Pres! 1980/ 2000120200 Pres| | 200012 Pres 2000
30 5 80 1200 500] 6600 121019800 160l 200 280 41 90) 13% 230 35
280 450 470 z.ag 190 380 770 144 10 3d 4
15| 19 26 2 12l 18 2
4 9 6 3 34 94 111 sa 14 49 45 43
.2 7 1 27 4 1 27 12 18
5000| 4800 640010100 2000] 8500012100 d 270001370003640(
0 o 0| 15004 700{ 500 400] 300§ 300 300 3300{ 670d
0 0 10 60f 710{ 500, 3700 410
0 o o 14 6 10 14 3; 3 3 33 69
0 0 y, . < st 100 34 4
10 130 130 300§ 340 720[ 1320 2100}
130] 150] 220 33§[7 300 s0f 700 12 0.3 0.4 0.8
1 2 4 10§ 120 170/ 240 390f 60l 80| 110 18 200 3 50)
X 80] 130 23 x 3 100 1d x 200 40
x | 170 260] 350 «x 100 10 20f «x 400 60
X 48] 70 99 «x 2 3 4 x g 13
x | 490 730{ 1170} «x 200 30] 500 x| 120 200
X 100 14 238 x| 0.4 1 1 x 2 4
X 270 390 ey «x 1 2 x 4 7
0.4] 0.4l 0.5 1 2 2 3 2 2 3 7 g 10
X of 0.9] 2.0f x| 0.8 3.4 6.7 x| 0.1 0.7
x ]10.22/0.66]1.17 0 0 0.31] 0.75
x .0010.007p.013] x p.023p.071p.128] x P.057p.140p.2400 x b.008D.024b.
x [ 0.06/0.15] 0.26f x| 0.86| 2.63
x D.002p.003p.004f x P.001p.002p.003}] x p.003p.oo7p.o11l x b.0o2b.003b.
X 2 4 A x 25 75
0.2 0.2 0.2f 0.3} 1.4| 1.6{ 1.9 2.3} 1.5 1.7] 2.1 2.6l 0.6| 0.7 0.9 ‘
x 0.004/0.01}0.02 x |0.19]0.42 o.7o| x |0.17]0.51] 0.8 X o 0.20 |
0.4f 0.4/ 0.5| 0.6} 4.40 4.9f 5.9} 7.1} 1.8/ 2.1} 2.7 3.3 1.6/ 1.9 2.3 .
X 0.4 X 22 6 108 X 8 20 3 X
300 300| 400| 500§ 4000(4900[ 6000|7200} 1300| 1600[ 2000[ 25000 1500 800| 1000l 1304 ;
1 20002600052000 [105000f 2000 50000 300080000 1000| 1000| 4000 8004 i
1.0| 1.6| 2.9| 5.4} 1.0 1.4| 2.3 4.2 o.1] 0.1 o0.2] 0.1 i
19| 29| 55| 105
- 3 7211 5 T
2 3 5 o 18] 24 38| a1f 25 32 521 5 19] 25| 40| 4
0 ol 0.4] 1.4 0 of 1.4 5 0 0 8.0| 33.0
X X
50 60 70[ 70l 120[ 140 160] 1600 270 370! &&0| 45 80 80| 90/ 90
20 20{ 20| 30f 460 710 920|1090] 240 330 460 s90f 220! 250! 320 420
0 1 2 3 o 35| 104] 174 of 16| 47| 7 0 8l 24| 4d
of 20/ 40 4 ol 90l 200 230
X X X X X X X X X X X X X X X X
x | 300] 300 300
x 8 8 x 30 30 30
x 30f 60 90} x| 250| soo| 76
x | 200{ 200{ 20
x | 130 260 390 x | 100{ 200 300
X 2 2 2
| I col x| ool ool o 20 20 2d
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T STATE TOTAL JT
DEVICES - incremental ——
Purposes 1980 ([ 2000 | 2020
rffﬁ Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) fRec,FW,VC* 163 21 273
mainstream (1000 af) JFW,VC,Rec,WQ* 0 108 15
Withdrawal Facilities
intakes & pumping, fresh (mgd) §PS,Ind,Pow,Irrig 300 530 1410
brackish (mgd) §Ind 530 820 1190
wells (mgd) B* 28 139 133
Conveyance Facilities
interbasin diversions, into (mgd) g* 85 300 530
out of (mgd) }* 35 300 0
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 50 421 925
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,VC 1900 0 0
secondary (90%) (m. PEs removed) WQ,VC 34000 }70000 139000
advanced (95%) (m. PEs removed) jWQ,VC 2100 3900 7700
Desalting Facilities * 0 0 6.0
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Drn,FW 11 12 17
Local Flood Protection
ocean (projects) JFDR 4 0 0
river (projects) JFDR 1o 5 2300 1.0
flood control channels (miles) JFDR 1.0 28.7 0
Watershed Mangggment (1000 acres) JFDR,VC,Drn STARIRRSTIn 109
C Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,FW 440 230 230
fee simple purchase (buying) (mi.) JVC,FW 25 0 0
purchase lease (sq.mi,) jVC,FW 220 100 100
easements (sq.mi.) jVC,FW 149 99 99
deed restrictions (sq.mi.) jVC,FW X X X
tax incentive subsidy (sq.mi.)
zoning (sq.mi.) JVC,FW 150 0 0
zoning (mi.) JVC,FW 15 0 0
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 224 84 84
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 _af) FFDR 13 91
Mainstream Flood Control Storage (1000 af) JFDR 47 314

* From the supply model for the following purposes:

¢ Flood control 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 5
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 1.7 79 0 0 36
35 300 530'7
35 300 0
6 16 33 27 356 843 17 49 49
1900 0 0
300 400 500§ 28000y 52000{ 101000 6000| 13000( 29000 0| 4000 9000
0 0 30 1500 2900 5600 500 700 1600 0 200 500
-0 O 6.0
6 1:2 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 1) 15 134 84 84
X X X
150 0 0
1> 0 0
224 84 84
I A 40 9 1 Sl
fl: 0 256 0 47 58
LY
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FIRST COSTS - incremental STATE TOTAL
. ($ million 1970) 1980 | 2000 ] 2020
; ater eGEIopmeﬁEAEbsts:
storage, upstream 36 1 72
: mainstream 0 54 11
{ wells 1.2 { 13.6 ¢ 8.7
: desalting 0 0 13
g Water Withdrawal and Conveyance Costs:
3 inter-basin transfers 10 89 417
public water supply 38 133 210
1 industrial self-supplied water 4.4 6.2 9.8
rural water supply X X X
irrigation, agriculture IS5 4.7 0
non-agriculture 16 18 22
Power Plant Cooling Water 0 24 50
3 Hydroelectric Power Generation X X X
Navigation: commercial 249 230 5
recreational boating 15 26 32
Water Recreation 440 380 640
Fish and Wildlife: fishing 4.8 8.9 10.6
hunting X X ¥
nature study X X X
Water Quality Maint.: waste treatment, secondary 2600 | 5400 (11000
advanced 360 810 |} 1590
other 4 930 0 0
Flood Damage Reduction: upstream Sias) 14.9 0.8
mainstream 280 410 0
Drainage Control 1.6 4.4 22
Erosion Control 165 186 88
Health X XLl X
Visual and Cultural 580 180 180 :
Summation of Available Estimated Costs **jLSSOO Ll ]

* From the supply model and includes OMR costs.
# Combined sewer overflows control and acid mine drainage control.
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5 n‘m‘\I ) ‘1‘2‘ g el 3\1-13'-'.54.“14 \REA 5 ] _1()
f 1580 | 2000 | 2020 * 1980 | 2000 | 202G + 1980 ; 2000 | 2020 § 198C | 20C0 | 2020 §
¥ , g 5 !
i 3, 0.2 0 4 1 722 1 0 0
i , 5 q 54 g | 0 of 11
1.0 1.3 0.4 4.4 7. 1.3 5.6 4.7 57’; 0 o 1.7
S | s 3 ) 0 13
]
0% 10 89 417%
5 13 20 17 86 143 16 34 4 8.1} 0.1 0
i’ 268 2.8 4.6 1.5 31 5. 0.2 0.3 0.3
1 X X | X ; X X X ¥ X | X X
0.3 0 & 7.4l 4.7 o 3.8 b 0
0.4 0.3 0.4 7 9 11} 5 5 7 3| 3) 4
; o 6 7 0 17 40% 0 2 3
i { X X F X X X ¢ ! |1
: 99 0 Oi 140 220 g 10/ 10 5%
0.1 0.1  0.% 8 9 13} 1] 2 : 6| 14 16
. 430 360 610 10| 10 20 2! 10; 10
0.1 0.2 0.% 0.5 1.0 1.1 0.8 i.2 1.4 3.4 6.6] 7.7
X X X 4 X X X ! X X X 4 X ! X X
X X ol p's X XL X X x X X
20 30y 30 2200 3900 7700,  200] 1000{ 2200 _ 200, _ 500! 1000
0 o 1 350, 610[ 1210 10| 150|  280f 0 50 90
¥ 910 0 o .30 0 0f
S T R 0.8 1.3 7.0 0, g :
#1200 410 Of ] 160; 0| 0:
L 0.1 0. 0.4 1.1, 0.3 0.6 1.6  0.6: 0.5 1.50  1.5%
! 1 1] I 41 36] 28 44 49, 20 79 100, 394
. y % X X X X | X X | X ! x § X ol x §
i | L 130) 70 700 230] 60 600 220 50] 50
28 46{ 62 4400{ 5700 102005 680 1580 2760i 720 750 1250}




s3j'N 3IDb3S

=

/~~_ 81 o5 " ozol O

-\ S A kﬂ lllllll
® viHd13avHe \ll\\\\ﬁ\ 4 _
z < \ _
- ® 9uNASIYYYH ) |
¢l ! \ _
: : |
'y 5 k |
’ )
/ —\
; Ll / s
; w |
| ¢ NOLNV¥OS ﬁ\ |
> |
= |
{ |
N L.\ llllllllll |
| gl
L

VINVATASNN3d




PENNSYLVANTA

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 river and the western portion
of the Delaware River drainage. The predominant land form is rolling
hills, and the visual quality is medial. Water quality is poor, in some
upstream sections, due to acid mine drainage and municipal and industrial
pollution, but it is generally good throughout the State.

The eastern portion of Pennsylvania 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 employment in that
category and in paper and allied products and chemicals and allied products
is projected to increase significantly by 2020. Decreases are expected
for agriculture, forestry and fisheries (over 50 percent), petroleum
(over 50 percent), textile mill products (over 50 percent) and in food
and kindred products.

Needs to be Satisfied. The key needs in the State are Water Quality
Maintenance in all Areas, recreational boating in Area 15 and Visual and
Cultural in Areas 18 and 19. The important needs are Publicly Supplied
Water in Areas 15, 17, and 19, and Water Quality Maintenance in all Areas.
Other important needs in Area 15 are Industrial Self-supplied Water,
commercial navigation, Water Recreation, Fish and Wildlife, and Flood
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 Publicly
Supplied Water, Industrial Self-supplied Water, Navigation, and Water
Quality Maintenance. The needs are largest in Area 17 for Rural Water
Supply, Hyvdroelectric Power Generation, Drainage Control and Erosion
Control. The Irrigation Water needs are largest in Area 17 for agriculture
and Area 15 for non-agriculture. The Power Plant Cooling and Water Re-
creation needs are largest in Area 17 except for brackish withdrawal and
consumption, visitor days and land facilities, which are largest in Area 15.
The needs for Fish and Wildlife and Visual and Cultural are largest in
Area 15 except for anadromous access, hunting man-days, unique natural
landscape maintenance and diversity landscape development which 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 relatively small or non-existant.

Devices., Water quality maintenance facilities are key devices in
Area 15 and important 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
Area 15 with the following exceptions: mainstream reservoir storage, wells,
watershed management, fee simple purchase (sq. mi.) and river projects and
storage reservoirs for Flood Damage Reduction. These are largest in Area
17. Secondary (85%) waste treatment plants is largest in Area 18.




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 Water, Recreation, Flood Damage Reduction, Drainage Con-
trol and Erosion Control. The significantly large expenditures are
for mainstream storage (2020), Industrial Self-supplied Water (2000-
2020), Power Plant 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 — TS30 000 020
PubTicly Supplied Water Tmgd) 870 | 1120 1 1620 1 24301
ndustrial Self-Supplied Water (mgd)Y 1200 [ 2200 4500 8300

Rural Water Supply (mgd) 86 123 164 154

Irrigation Water: agriculture (1000 afy) 13 78 100 115
non-agriculture (1000 afy) 14 42 73 115

Power Plant Cooling: withdrawal, saline (cfs)

brackish (cfs) 3600 3500 5100 10800

fresh (cfs)f 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 (m. tons annually) 73 106 147 237
recreational 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
pool (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 0241 2.42 S
nature study, man-days (m.) 10 1o 15 19
access (1000 ac.) X 18 49 87
Water Quality Maint.: non-industrial (m. PEs)f 7300 | 9100 [ 11500 | 14400
industrial (m. PEsg)} 11000 |38000 71000 (163000
Flood Damage Reduction: ; '
avg. ann. damage, upstream (m. $) 6.0 9.0 16.8 33.8
mainstream (m. $) 17 26 52 108
tidal and hurricane (m. $)

Drainage Control: cropland (1000 acres) 240 330 470 480
forest land (1000 acres) 0 97 174 62.8
wet land (1000 acres)

Erosion Control: agriculture (1000 acres)l 4200 5600 6700 6800

urban (1000 acres)] 1600 | 2000 2700 3600
stream bank (mi.) 0 130 400 660
coastal shoreline (mi.)
Health: vector control and pollution control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.)} 1000 1000 1000 1000
unique shoreline (mi.)
high quality (sq. mi.)
diversity (sq. mi.) X 950 1900 2860
agriculture (sq. mi.) X 1100 1100 1100
landscape development, quality (sq. mi.)
diversity (sq. mi.) X 180 180 180
metro. amenities (mi.)
3 " (sq. mi.) X 140 140 140
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AREA 15 AREA 17 AREA 18 AREA 19
1980[ 2000] 20208 Pres| 1980 2000] 2020} Pres| 1980] 2 51198012000
580 74q 103q 149d 27d 350 54q 86 1 1 20 3¢ 5 7
80d 1600 3204 600d 30d 60d 1200 210d 40_10d 100 20
3 48 7 6 49 6 79 7 1 1
4 14 11 g g 6 79 91 4 11 14
2 3 S | 3 0.2 0.2 0.
280q 2200 440d 9604 800 1309 700 120ﬁ
1800 2000 2004 2204 2500 320& 5900 7500
28 1d 19 47
_2 84 1894 3494 25 164 269 404
40 1000 1904 3 1200 2300114002940
73 106 147 237
7 9o _13d 21 sol 60 100 150
x| 110 17d 28d «x 60 100 180 X 1 10 2d
x| 270 400 s53@ x| 330 490 650 X 40 40 8d
x| 7d 104 14d x| 7d 119 150 x| 194 10 2d
x| 700 90d 140Q x| 1000 1500 2400 x| 100 100 10
x| 13 184 29 x| 18 26 434 X 1 | S
X 45 ) 13 X 4 65 10 &
1d 13 o) g 14 0.1 0.1 0.4 o.4 o.4 0.9 1 1
x| 1.4 5.6 10.9 0 d 2.7 11.6 x| 1.4 2.2 3.4
x o 0.5q 1.23 x | 0.2 0.28 0.24
x| 0.09 0.2 0.3d x|0.1¢ 0.42 0.14 x | 0.02] 0.04 0.03
x [0.0050.0110.014 x 00.0460.0580.073 x | 0002 0.0% { 0.005
J o 4 1d 6 f g4 1d0.02 0.02 0.02] 0.0% 0.2 0.2 0.3 0.4
XJ 0.39 1.14 1.99 x d1.08 2.71 x| 0.01 0.01 0.0 x| 0.02 0.18 0.27
4 19 14 3 4 5 d0.03 0.03 0.04 0.04 0.2l 0.3 0.4 0.6
X 3 7 e 1 X 0.3 0 X 2
600 15800 17400 | 9204 2500 3000 3800 480 20 30 30 4dq 100 20d 300 40d
9000 25000 165000 {151000§ 100d 3004 6000110 1 204 404 90
2.0 2.4 4.7 8.4 4.0 6.1 12.5 25. J
9 14 24 57 g 17 2 5 0.4 0.1 o. |
600 70 12d 13q 170, 24d 330 33d 3 51 10 1 1q 2 2 2
a d 3.1 12.4 of 2.7 13.7 47.5 a a o. 0.3 a q o.6 2.4
6000 800 1000 100q 3400( 4400 5300 5400 4 100 10 1q 300 400 AOﬂ 504
500 700 1000{ 130 1000 1200 1500 2104 d 10 10 2q 100 100 100 204
q 30 109 174 o 99 260 44q g 0.2 0.6 1 14 30 5q
X X X X X X X X X X X X X X X X
1000| 1000 1000 100d
1100 166 x| 300 600 900 x| 1000 200 304
600 60ﬁ x| 3000 300 304 x| 200 200 20d
x| 180 180 184 x| 180 180 18(
] le b 9 9 |
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STATE TOTAL
DEVICES - incremental E
Purposes 1980 2000 2020 i
I. Resource Management
X A. Water
: Storage Facilities ¢
reservoirs, upstream (1000 af) JRec,FW,VC* 59 45 279
mainstream (1000 af) [FW,VC,Rec,WQ* 84 | 137 484
Withdrawal Facilities
intakes & pumping, fresh (mgd) {PS,Ind,Pow,Irrig 880 1860 3430
brackish (mgd) JInd 610 | 1130 1790
wells (mgd) §* 94 195 115
Conveyance Facilities
interbasin diversions, into (mgd) §* 37 0 0
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) |PS 110 280 350
waste treatment plants
secondary (85%) (m. PEs removed) jWQ,VC,Rec 24 0 0
secondary (90%) (m. PEs removed) jWQ,VC 34000 [75000 |160000
advanced (95%) (m. PEs removed) jWQ,VC 1700 | 4200 8900
Desalting Facilities
B. Vater7§and
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,FW 6.3 140 2.7
Local Flood Protection
ocean (projects) %
river (projects) JFDR 13 7z 7 ]
flood control channels (miles) 3
Watershed Management (1000 acres) JFDR,VC,Drn 85 365 287
C. Land 1 i
Controls
fee simple purchase (buying)(sq.mi.)JVC,FW 820 | 330 330 4
fee simple purchase (buying) (mi.)
purchase lease (sq.mi.) jVC,FW 500 0 0
easements (sq.mi.) jVC,FW 570 430 430
deed restrictions (sq.mi.) JVC,FW X X X
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.) fVC,FW 420 180 180
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage FDR 13 35 2l
Mainstream Flood Control Storage FDR 61 0 0

* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.
¢ Flood control storage not included.
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AREA 15 AREA 17 L AREA 18 AREA 19
1980 | 2000 | 2020 } 1980 | 2000 | 2020 | 1980 | 2000 | 2020 | 1980 | 2000 | 2020
13 18| 234 45 27 45
4 19] 173 798 111} 260 0 8 51
600 | 1300] 2530] 250| s00| 820 40 60 80
| 610 | 1130| 1790 2 3 4
22 19 87 621 175 24 5 1 3
37 0 0
60| 180| 180 40 80| 140 L T 1 10 20 30
24 0 0
28000 | 66000 [145000 | 5000 | 8000 | 14000 0 30 40 300]| 1000 | 1000
1400 ] 3700] 8000} 300] s00] 800 0 0 2 20 40| 100
6.3 ol 1.7 gl o p.el 1.0 i
6 4 0 7 3 7
13| 245 0 72 60 | _ 287 :
r i
E 180 180| 1800 630] 150| 150 10 0 0
300 o0 0 200 0 0
330! 180] 180l 1s0] 1s0| 150 90| 100| 100
X X X
420 180 180
L 0 Q 6 51
' 61 0
_—
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T FIRST COSTS - incremental STATE TOTAL
(3 millien 1970) 1980 | 2000 ] 2020
ater Development Costs:
storage, upstream 26 21 97
mainstream oL 55 207
wells 43 37 20
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers 9,7 0 0
public water supply 87 192 971
industrial self-supplied water Sty M e il | i
rural water supply > % x
irrigation, agriculture 8.7 L6 3.5
non-agriculture 2% 92 20
Power Plant Cooling Water Q 150 240
Hydroelectric Power Generation - = -
[Navigation: commercial 200 230 0
recreational boating 1 4 4.6 6.7
Water Recreation 1190 880 1560
Fish and Wildlife: fishing 6.4 8.7 | 10.6
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 1300 | 5900 (12600
advanced 84 846 | 1540
other f 3.4 0 0
Flood Damage Reduction: wupstream 5.7 1257 272
mainstream 60 0 0
Drainage Control 6.1 10.0 2.5
Erosion Control 140 170 140
Health % X X
Visual and Cultural 690 220 220
Iéummation of Available Estimated Costs —4t3900 B8 R e

* From the supply model and includes OMR costs.
# Combined sewer overflows control and acid mine drainage control.
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MARYLAND

Maryland covers 10,158 square miles including most of Area 18,
part 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 supplies must be imported to aug-
ment the insufficient supplies around those population centers.

Maryland 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 expected for paper and allied products, chemicals and
allied 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 Maryland 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 Supplied Water in Areas
17 and 19, Water 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 llydroelectric 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 diversity 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
facilities in Area 17, and land controls in Area 18. The largest device
levels are in Area 18 except for out of basin diversions in Area 17 and
mainstream storage, potable 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
significantly large expenditures in the State will be for desalting (2000)
inter-basin transfers (2020), Water Recreation (1980-2020), advanced waste
treatment (2020) and Visual and Cultural (1980).
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STATE TOTAL

NEEDS-cumulative Pres . 1980 2000 2020
[Publicly Supplied Water (g d) 380 | 530 800 | 1200
Tndustrial Self-Supplied Water (mgd) 240 460 880 | 1510
Rural Water Supply (mgd) 48 75 114 121
Irrigation Water: agriculture (1000 afy) 8 36 55 53
non-agriculture (1000 afy) 43000 2.2 22,0 35.3
Power Plant Cooling: withdrawal, saline (cfs) 200 200 12300 (32700
brackish (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 (mw) 440 480 980 | 2000
Navigation: commercial (m. tons annually) ot 70 115 186
recreational boating (1000 boats) 140 170 290 400
Water Recreation: visitor days (m.) x 26 44 79
stream or river (miles) X 200 270 440
water surface (1000 acres) X 38 58 90
beach (acres) x 300 460 720
pool (m. sq. ft.) X 5.2 8.0 | 12.5
land facilities (1000 acres) X 22 34 52,
Fish & Wildlife: sport fishing man-days (m.) 8.5 | 10.0 13.0 | 16.6
surface area, lake (acres) x 38 56 81
stream (acres) = 3.9 196 4.6
access, fresh (acres) X 0.47 0.78 | 1.15
salt (acres) x 0.46 1,381 || 2,50
anadromous (acres) x | 0.040 | 0.061 ]0.089
piers (1000 feet) x 13 39 71
hunting, man-days (m.) C % 1 4.5 5.8
access (1000 sq. mi.) X 0.74 1.36 | 2.19
nature study, man-days (m.) (£33 59510) 6.6 8.6
access(1000 ac.) = 9.9 gl 3
Water Quality Maint.: non-industrial (m. PEsS)f 2800 | 4200 5500 | 7100
industrial (m. PEs)] 1100 | 2700 | 6600 {14200
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 9.7 | 1314 18.8 | 97.7
mainstream (m. $) 4.1 7.8 16.6 | 36.4
tidal and hurricane (m. $) LG 6.7 1999 1 95 5
Drainage Control: cropland (1000 acres) 260 380 510 510
forest land (1000 acres) 0 0.04 10 41
wet land (1000 acres)
Erosion Control: agriculture (I000 acres) 980 | 1460 1840 | 1910
urban (1000 acres) 440 830 1180 | 1650
stream bank (mi.) 0 39 118 197
coastal shoreline (mi.) 0 38 78, 81
Health: vector control and pollution control x % ” "
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) i 140 140 140
unique shoreline (mi.) % 260 260 260
high quality (sq. mi.)
diversity (sq. mi.) X 300 600 900
agriculture (sq. mi.) X 200 200 200
landscape development, quality (sq. mi.) X 200 400 600
diversity (sq. mi.) X 120 120 120
metro. amenities (mi.)
i " (sq. mi.) X 85 85 85
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AREA 15 AREA 17 AREA 18 AREA 19
Pres| 1980/ 2000{ 2020 Pres] 1980[2000] 2020f Pres] 1980]/2000({ 202 resll
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200 200{L.0300R690 X 0 2000| 5800
2600| 6800[10900[L030
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STATE TOTAL
DEVICES - incremental mmema.
Purposes 1980 | 2000 [ 2020
I. Resource Management
A. Water
1 Storage Facilities ¢
reservoirs, upstream (1000 af) JrRec,FW,VC* 33 266 3
mainstream (1000 af) JFW,VC,Rec,WQ* 26 43 72
Withdrawal Facilities
intakes & pumping, fresh (mgd) §PS,Ind,Pow,Irrig 220 430 620
brackish (mgd) §Ind 880 1810 2770
wells (mgd) }* 56 114 28
Conveyance Facilities
interbasin diversions, into (mgd) §* 162 38 530
out of (mgd) f* 199 38 530
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 47 133 257
waste treatment plants
secondary (85%) (m. PEs removed) jWQ,VC,Rec 3400 0 0
secondary (90%) (m. PEs removed) fWQ,VC 2600 [10900 19200
advanced (95%) (m. PEs removed) JWQ,VC 150 280 1070
Desalting Facilities * 0 IRk 86
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Rec 425 688 27
Local Flood Protection
ocean (projects) JFDR 1 0 0
river (projects) JFDR 24 23 0
flood control channels (miles) JFDR 730 | 270 0
Watershed Management (1000 acres) JFDR,VC,Drn,Rec 859 481 17
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,Rec,FW 350 100 100
1 fee simple purchase (buying) (mi.) jvC,Rec,FW 150 0 0
purchase lease (sq.mi.) §VC,Rec,FW 440 200 200
_ easements (sq.mi.) JvC,Rec,FW 190 200 200
) deed restrictions (sq.mi.) JVC,FW % X X
i tax incentive subsidy (sq.mi.)
| zoning (sq.mi.) fVC,FW,Rec 70 0 0
zoning (mi.) §VC,FW,Rec 110 0 0
zoning and/or tax inc. subs.(sq.mi.)
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) fFDR 76 119 0
Mainstream Flood Control Storage (1000 af) JFDR 36 0 0
Waste Water (mgd) Find 140 360 790
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ F1

ood control 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
1 0.3 il 16 250 0 17 15 2
26 43 72
0.3 1 1 130 260 400 100 170 220
870 | 1800 | 2760 4 10 10
i il 0% 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 36
0.2 1| 0.05 383 578 0 42 109 27

I 0 0
1 0 0 17 16 0 6 8 0

730 270 0
9 117 17 278 37l 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 33 31 0 39 89 0
36 0 0

1140 360 2901
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FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 | 2000 ] 2020
ater Development Costs:
storage, upstream 9.7 43.2 1.3
mainstream 14.8 52 197
wells 11.6 A3 35,9
desalting 0 200 130
Water Withdrawal and Conveyance Costs:
inter-basin transfers 2 30 194
public water supply 38 82 126
industrial self-supplied water 65 137 22.1
rural water supply X X X
irrigation, agriculture Sieit 5.6 0
non-agriculture 6.3 6.8 8.8
Power Plant Cooling Water 0 10 47
Hydroelectric Power Generation X X
Navigation: commercial 120 150 0
recreational boating 19 23 26
Water Recreation 110 110 150
Fish and Wildlife: fishing 8.0 7.3 8.5
hunting X X X
nature study X X X
Water Quality Maint.: waste treatment, secondary 660 1160 2040
advanced 30 57 218
other 4
Flood Damage Reduction: wupstream 17 32 0
mainstream 38 0 36
Drainage Control 7.9 8.8 1.0
Erosion Control 110 92 72
Health X X X
Visual and Cultural 1640 140 140
Summation of Available Estimated Costs _L43900 404 3200

* From the supply model and includes OMR costs.

# Combined sewer overflows control and acid mine drainage control.
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AREA 15 AREA 17 AREA 18 AREA 19
1980 | 2000 | 2020 J 1980 | 2000 | 2020 § 1980 | 2000 | 2020 J 1980 | 2000 | 2020
0.3 0.1 0.4 2N 36T 0 6.7 6.4 0.9
14.8 5.21 19.7
0.3 02 0.1 4.4 13.6 0 6.9 3.5 3.8
0 200 130
2 30 194
1 1l 2 4 6 16 34 74 107
610 13.1 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 et 6.6 17 1.6 2
0 0 7 0 10 40
X X X
120 150 0
(Bl 0.4 0.4 il 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 0 0 1l 29 56 100
0 5 0 1 0 0 9 8 0 7 18 0
34 0 0 4 0 36
0.1 RE PGt T 7.4 0.8 0.7 1.3 0.2
3 6 7 73 60 49 29 26 16
X X X X X X X X b4 X X e
50 0 01 1440 120 120 150 20 20
0 5 0 72 19 21 | 2200 | 1300 | 1800 640 840 | 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 supplies 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 capita 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, forestry
and fisheries employment 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 Publicly Supplied Water, In-
dustrial Self-supplied Water, Commercial Navigation, Water Recreation,
Fish and Wildlife, Water Quality 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 Irrigation 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, withdrawal 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 (907%) and advanced waste treatment
plants, zoning (mi.) and upstream flood control storage which are largest in
Area 15.

Costs. The largest individual and total investments are in Area 15.
Exceptions are wells, Industrial Self-supplied Water, agriculture Irrigation
and Drainage Control which are largest in Area 18. The expenses which are
significantly large in the State are for secondary waste treatment (2000-2020)
and for Visual and Cultural (1980).
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X STATE TOTAL
SERES-auny Lot tye Pres. ] 1080 1 2000 1 2020
PubTicly Supplicd Water ngdy 58 7% 105 1 151
ndustrial Self-Supplied Water (mgd) 25 48 101 184
Rural Water Supply ~ (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) 19 5l 9.1 |14.8
Power Plant Cooling: withdrawal, saline (cfs) 40 970 5340 [11200
brackish (cfs) 600 390 1220 | 3170
fresh (cfs) 122 118 30 30
consumption, brackish(cfs) 1 1L 7 16
fresh (cfs) 0 9 10 1'5
Hydroelectric Power Generation (mw)
Navigation: commercial (m. tons annually) 14 20 25 34
recreational boating (1000 boats) 35 43 65 108
Water Recreation: visitor days (m.) X 11 18 33
stream or river (miles) X 30 47 65
water surface (1000 acres) x Thos il 1L7d
beach (acres) X 69 106 166
pool (me sq= £t.) X 1.3 2.1 3.2
land facilities (1000 acres) X 4.8 el 8.9
Fish & Wildlife: sport fishing man-days (m.)f 0.79 | 0.94 118 1247
surface area, lake (acres) X il 4.3 8.1
stream (acres) X 0 0.36 | 0.86
access, fresh (acres) x |0.067 0.164 10.278 %
salt (acres) x ]0.072 }0.191 [0.332
anadromous (acres) x |0.004 [0.007 (0.013 '
piers (1000 feet) X Traid 4.4 7.5
hunting, man-days (m.)} 0.51 | 0.59 0.72 | 0.89
access (1000 sq. mi.) X 0.20 0.35 0.59 ‘
nature study, 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 (m. PEs) 380 | 1010 2570 | 5950 *
Flood Damage Reduction: J
avg. ann. damage, upstream (m. $) 3Ll 4.2 6.2 9.7
mainstream (m. $) 0.49 | 0.78 | 1.51 | 3.08 {
tidal and hurricane (m. $)] 0.63 | 1.05 2.01 | 3.99 |
Drainage Control: cropland (1000 acres) 54 80 109 111 ;
forest land (10Q0 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 1 405 |
coastal shoreline (mi.) 0 23 50 57
Health: vector control and pollution control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) X 35 39 35
unique shoreline (mi.) X 29 29 29
high quality (sq. mi.)
diversity (sq. mi.) X 220 440 660
agriculture (sq. mi.)
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.)
t " (sq. mi.)
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| AREA 15 AREA 18 AREA AREA
IPresl198012000] 20208 Pres|1 2000120200 Pres| 1 200012 Pres
48] 60] 85 _':L_Mz 1 _%%1 %'2?8' e 'me
20 39/ 81 1508 5 9] 20| 34
4.0l 6.2] 9.0l 8.3 3.3] 5.0 7.7 8.6
5.6| 15.7[ 18.5[ 14.0f 2.9/ 13.3[20.8[ 20.8
1.2t 3.3 591 9, gt 1.8 3.21 5.3
o| 930| 3400| 612 40| 40| 1940| 509
460| 270 s500[ 1100§ 140 120 720| 2070
123l 118 “30f 3
1 1 71 16
o 9 10 1%L4
14 20 24 32 1 1 1 1
35| 43| 64 1074 0.3] 0.4 1
x 10f 18 34 x| 0.5 1 1
x| 26 41 sA x o 6 g
x| 6.8 10.4 15. x| 0.7, 1.1 1.5
X 63 97| 15 X 6 9 14
=1 1.28 1.9 3. x| 6.1 0.1 0.2
x1 4.4 5.1 7, x| 0.4 0.6/ 0.9
0.55] 0.66[ 0.840 1.04 0.25[ 0.28] 0.34] 0.42
x| 0.9] 3.9 7. x| 0.3 0.4 0.5
X 0l 0.35/ 0.8 X o 0.01] 0.01
x 0.0640D.160pD.27 x P.0030.004p.005
x D.0580.148D.25 x D.014D.043p.077
x 10.004D.007p.01
=l 2.8 4.3 7. x | 0.04 0.1 0.2
0.44 0.51 0.63 0.74 0.07[ 0.08 0.09| 0.1
x | 0.05/ 0.16{ 0.2 x | 0.14/ 0.19/ 0.3
0.53 0.63 0.800 1.0 0.11{ 0.13 0.16/ 0.1
X 3 8 14 X (0 1% 3 Sh
380 480 6100 760 90 110 140 17
3500 950] 2430 564 30 60 140 31
1.2l 1.7 2.4 5.4 1.9] 2.6 3.4 4.
0.370.57] 1.11 2.24 0.12| 0.21] 0.40[ 0.8
0.63] 1.05/ 2.0l 3.9
o 11 14 2 46| 64 91 91
o d 0.5 2.d 0 o 1.8 7.1
90] 1300 150| 16 60| 11d 150 150
8 1200 1600 21 60| 18d 220 350
o 5.4 16.2 27.1 oa 2.7 8.1 13.
d 24 47 5 0 1 i
X X X X X X X X
X 35 35 39
X 4 d 4 x 2 23 2y
x| 12d 240 36qQ x| 1000 200 300
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STATE TOTAL
DEVICES - incremental —
Purposes 1980 | 2000 | 2020
I. Resdurce Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) fRec,FW,VC* 2.3 3.9 39.0
mainstream (1000 af)
Withdrawal Facilities
intakes & pumping, fresh (mgd) §PS,Ind,Pow,Irrig 21 46 82
brackish (mgd) Ind 42 89 133
el b (mgd) |* 6.2 | 30.0 12.4
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) [PS 5.3 15.1 17,2
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,WC,Rec 150 0 0
secondary (90%) (m. PEs removed) JWQ,VC 1300 3000 6200
advanced (95%) (m. PEs removed) jWQ,VC 71 152 L4
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,FW,Rec 144 174 19
Local Flood Protection
ocean (projects) fFDR 1 0 0
river (projects) JFDR 10 6.0 0
flood control channels (miles) JFDR 0 450 0
Watershed Management (1000 acres) J¥FDR,VC,Drn,Rec 49 93 0
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,Rec,FW 108 90 90
fee simple purchase (buying) (mi.) JVC,Rec,FW 19 0 0
purchase lease (sq.mi.)
easements (sq.mi.) JVC,Rec FW 90 90 90
deed restrictions (sq.mi.) fvC,FW X X X
tax incentive subsidy (sq.mi.)
zoning (sq.mi.) jVC,FW,Rec 18 0 0
zoning (mi.) VC,FW,Rec i | 0 0
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 40 40 40
zoning and/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) §FDR 0 23 0
Waste Water i (mgd) fInd 4 12 25
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢

Flood control 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 4 8 12
16 29 45 26 60 88
S0 | 2.7 12 .4 Sl 27.3 0
5ad 14.8 14.8 0.1 0.3 5t
150 0 0
1300 2700 5800 0 300 400
7.4 152 320 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 %8 65 0
40 40 40 68 50 50
8 0 0 11 0 0
40 40 40 50 50 50

X X X
18 0 0
11 0 0

40 40 40

0 23 0
4 12 25
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FIRST COSTS -~ incremental

STATE TOTAL

Summation o

f Available Estimated Costs

A

($ million 1970) 1980 | 2000
L Water 5€Véprment Costs:
storage, upstream 0.6 1.6 10.2
mainstream
wells 2.1 451 1.0
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 4.9 | 10.6 | 14.6
industrial self-supplied water 036 074 1.27
rural water supply % % %
irrigation, agriculture 3 Sl 0
non-agriculture 9T ) 2.9
Power Plant Cooling Water 0 7.0 0.a
Hydroelectric Power Generation
[ Navigation: commercial
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
nature study X X X
ater Quality Maint.: waste treatment, secondary 49 230 481
advanced 220 (W31 1 1593
J__ other £
Flood Damage Reduction: upstream
mainstream 13 12 0
rainage Control 163 | 2.05 0.38
Erosion Control 52 54 207
Health X X X
Visual and Cultural 178 47 47
340 450 740

* From the

¢ Combined sewer overflows control and acid mine drainage control.

supply model and includes OMR costs.
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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 1.0 152 1.7 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 1l 14
X X X X X X
140 28 28 39 20 20
250 380 640 89 69 98
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VIRGINIA

The Commonwealth of Virginia covers 23,237 square miles in the
NAR including all of Area 20, all but a tiny amount of Area 21, much
of Area 19, and the lower portion of the Delmarva Peninsula section
of Area 18. The major drainages of the State are the basins of the
Potomac, James, Rappahannock and York Rivers. The topography ranges
through all classifications from beach to mountain, but the major
characteristic is undulating land. Three-quarters of the State is
classified as medial visual quality while the remainder is low.
Water is plentiful in Virginia but uneven population distribution may
necessitate diversions downstream in the near future. Serious pollu-
tion exists in the northern drainages and on most downstream portions
of rivers, but some good supplies exist in central and southern up-
stream reaches.

The population of this section of Virginia is concentrated around
Richmond, Norfolk-Virginia Beach, and the Washington, D.C., suburban
areas. The population totalled over 3.4 million in 1970 and should
reach 7.6 million by 2020. Per capita income was 6 percent below the
nation average in 1970, but it should be at the average by the end
of the Study period. Employment in 1970 was highest for services
and related industries, which is expected to increase by more than
150 percent by 2020. Increases are also projected for food and
kindred products, paper and allied products, chemicals and allied
products and primary metals. Decreases have been projected for
textile mill products and agriculture, forestry and fisheries.

Needs to be Satisfied. Water Quality Maintenance is a key need
in the portions of Areas 18, 19 and 21 that are located in the State,
while Visual and Cultural needs are kev in Areas 18 and 19. The im-
portant needs in Area 18 are Water Quality Maintenance and Visual
and Cultural. In Area 19 they are Publicly Supplied Water, Water
Quality Maintenance, Erosion Control, and Visual and Cultural, while
in Area 20 the important needs are Publicly Supplied Water, Industrial
Self-supplied Water, Rural Water Supply, Water Recreation and Fish
and Wildlife. Important needs in Area 21 are Industrial Self-supplied
Water, Power Plant Cooling and Commercial Navigation. In general the
needs are all largest in Area 21. The needs in Area 18 are largest
for coastal shoreline Erosion Control and unique shoreline landscape
maintenance. Agricultural Irrigation Water, land facilities, lake
surface area, fresh access, nature study access, agricultural land-
scape and metropolitan amenties development are largest in Area 19.
Only cropland and forest land Drainage Control and unique natural
and diversity landscape maintenance are largest in Area 20. The re-
maining needs have the highest levels in Area 21.

Devices. The important devices are quality control facilities in
Area 18 and 19, and land controls in Area 18. The device, zoning for
land control, is highest in Area 18. Upstream storage facilities, purchase




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 21.

Costs. The significantly large investments in the State will be
for desalting (2000-2020), Publicly Supplied Water (2020), Water Recrea-
tion (2020) advanced waste treatement (200-2020), Erosion Control ;
] (1980-2000) and Visual and Cultural (1980). The expenditures for i
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, agricultural Irrigation, Water Recreation and Visual and Cultural
The investments in the other Areas will be relatively small.
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NEEDS-cumulative

STATE TOTAL

Pres. 1980 2000 | 2020
!ﬁ%licly Supplied Water (mgd) 320 450 680 1040
Industrial Self-Supplied Water (mgd) 510 970 1640 | 2230
Rural Water Supply (mgd) 54 85 125 146
Irrigation Water: agriculture (1000 afy) 12 50 71 68
non-agriculture (1000 afy) 5+7. 1215 38,5562 20
Power Plant Cooling: withdrawal, saline (cfs)] 1200 | 1100 9600 R7700
brackish (cfs) 800 | 4700 6000 | 4200
fresh (cFs) 2200 2200 4200 5900
consumption, brackish(cfs) ! 43 56 40
fresh (cifs) 24 108 210 357
Hydroelectric Power Generation (mw) 44 1510 2100 [ 4100
Navigation: commercial (m. tons annually 91 91 128 203
recreational boating (1000 boats) 81 94 151 224
Water Recreation: visitor days (m.) X 57 95 160
stream or river (miles) X 220 310 530
water surface (1000 acres) X% 44 68 107
beach (acres) X 520 800 | 1130
pool (me., 'sq. £E£.) X 9.1 13.9 | 19.7
land facilities (1000 acres) X 19 31 48
Fish & Wildlife: sport fishing man-days (m.) 7.5 g2 T
surface area, lake (acres) x 23 38 59
stream (acres) 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 .87
anadromous (acres) x [0.086 (0.128 p.178
piers (1000 feet) X 24 64 i 1 |
hunting, man-days (m.) 4.5 5.0 6.6 8.5
access (1000 sq. mi.) X 0.34 3.04 4.05
nature study, man-days (m.) 4.1 5.0 6.7 8.7
access (1000 ac.) X 11 39 75
Water Quality Maint.: non-industrial (m. PEs)f| 1900 | 3800 5100 [ 6600
industrial (m. PEs)f 2900 | 7600 [19400 WK5600
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) 5.7 9.0 16.4 30,7
mainstream (m. $) 4.8 8.4 17.4 37.4
tidal and hurricane (m. $) 3.0 5e2 10.4 1207
Drainage Control: cropland (1000 acres 160 230 310 310
forest land (1000 acres) 0 0 34 135
wet land (1000 acres)
Erosion Control: agriculture (1000 acres)] 3800 [ 4600 5200 | 5300
urban (1000 acres) 840 1040 1460 2100
stream bank (mi.) 0 100 320 530
coastal shoreline (mi.) 0 100 220 270
Health: vector control and pollution control x | x | x X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.) b 1600 1600 1600
unique shoreline (mi.) X 300 300 30(
high quality (sq. mi.)
diversity (sq. mi.) 600 1100 1200
agriculture (sq. mi.) 1400 1400 1400
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.)
o~ " (sq. mi.) X 26 26 26




b AREA 18 AREA 19 AREA 20 AREA 21
251 1980[ 2000] 20200 Pres| 1980 2000 20208 Pres| 1980] 2000 20200 Pres] 19801 2000] 202
—% TTa 160 270 23d. 20 )
1] ] 2 4 6q 11q 200 30d 50 8d 120 13d 400 770 1320 179d
3 E 4 [ A 1@ 31 49 & 10 14 23 34 220 34 5 59
j g 24 34 3 ; 24 21 1 3 3 1 2 3 8 E
-l 0.4 1.1 2.d 3.4 2.9 8.214.921.4 0.4 2.3 4.7 8.4 2.4 9.917.8 28.
: 20000 58000 400 400l 3800 790 800 700 38001400
800 1300 700 1204 0 | 3400 5300 3000
4000 40d 900 10004 O | 1000 200 100 1800 1700 3100 480d
9 g , B 0 35 49  3(
5 g 24 59 o 82l 90 sd 19 17 96/ 24
13 1d_ 0] 1004 0 0100l _10d 31 1500 2000 3000
1 1 1] 5 g 120 14 85 83 116 189
5 g 14 25 2 49 66 100 15 2 44 51 78] 129
x| 0.4 0.9 0.9 x 1 220 44  x 11 19 3 x 34 54 82
X 2 1 4 x 8d 100 23d «x 30 so 7 x| 1100 160 220
x| 0.1 0.9 0.4 x 15 2711 4 x 5 g 13| «x 23 33 44
X 3 4 4 x| 120 210 3600 x 500 80 1108 x| 350, 510 66
x| o0.04 0.1 o.d x| 2.1 3.4 6.4 x| 0.9 1.5 2. x| 6.0 8.8 11.3
X 0.4 0.3 0.4 X 9 15 26 X 2] 3 4 X 9 13 17]
0. 0.4 0.7 0.4 2.4 2.4 5.1 5.4 1.4 1.2 1.4 2.4 &1 5.0 6.4 8.9
X d 11 19 «x Wi 28 x| o 1 4 x 4 9 14
X g 0.3 0.3 x| 2.0 2.1} 2.8 =| 0.7 0.7 0.3 x| 5.4 5.4 5.4
x| 0.04 0.12 0.14 x| 0.1% 0.27 0.4 x| 0.030.05 0.04 x |0.07| 0.13( 0.2
x| 0.19 0.39 0.54 x| 0.29 0.87 1.5 x| 0.04 0.11 0.2 x | 0.39 0.92/ 1.56
x10.0010.0040.004 x 0.0190.0280.034  x [0.0040.0120.024 x 0.0620.0840.11d
X 1 qd 11 x g 25 44 «x 1 3 4 x 11 26 44
0.04 0.04 0.o9 o.§ 1.2 1.3 1.9 2.4 1.9 1.1 1.4 1.4 2.3 2.6 3.3 4.1
x| 0.0 0.04 0.14 x| 0.010.61 0.9 x|o0.101.25 1.600 x| 0.10 1.10[ 1.40Q
0.1 o.1 o.] o.§ 1.3 1.7 2.4 3.3 o.9 0.6 0.7 0.4 2.2 2.7 3.4 4.3
3 X 7 S X 29 54 x <l 0.2 0.8/ 1.3
4d 10d 104 10qQ 600 130d 1900 2600 100 400 5000 70df 1100/ 2100 2600 3200
4 1d  3d  sq 100 20d 500 100 200 600 1500 4600 26000 6800[L7 400000
0.4 0.1 0.4 O'ﬁ 2.00 3.2 6.4 12.0 1.9 1.4 2.5 4. 2.5 4.0 7.4 14.4
1.3 2.9 5.4 12.% 0.3 0.5 1.1 2.; 3.2 5.4/ 11.0 23.(
0.4 1.4 2.4 5. 0.5 0.8 1.71 3.4 1.8 3.1 6.2/ 13.(
3d 49 5d sd «d 59 s8d 8d 50 7 90 od 4o 70 90 9«
a g ] 4 0 q 2 7 b o 16 64 0l o 15 59
3d 10d 10d 10dq 1000 130d 1600 1600 1100{ 1200] 1300 130 1600] 2000 2200 2300
4q 10d 129 18 2100 34d 520 72d 160 1700 200 260 430 440{ 620/ 94C
L b, 4 1 o 4 110 190 d 10 30 4 o 60 180 290
q s5d 13d 16 d 2d 4d 4Q 0 1 3 o 300 60 6
% X X X X X X X X X X x p 4 X X X
x| 204 204 204 x| 30d 300 304 x| 1000 1000f 100 x| 100 100/ 100
x| 11 114 114 x| s5da 59 s5d x| 60 60 oq x| 80 80 80Q
J | |
«| 100 204 304 x| soo| 90d 90d S
x | 1400 1400 1400 ‘ ]
l
.
1
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‘tr:? STATE TOTAL
DEVICES - incremental ir---
] Purposes 1980 | 2000 | 2020
| hi. Resource Management
1 A. Water
] Storage Facilities ¢
reservoirs, upstream (1000 af) JRec,FW,VC* 26.4 18.5 1.8
mainstream (1000 af) JPW,VC,Rec,WQ* 60 322 425
Withdrawal Facilities
] intakes & pumping, fresh (mgd) §PS,Ind,Pow,Irrig 490 740 700
! brackish (mgd) jInd 84 163 255
wells (mgd) |* 110 110 330
Conveyance Facilities
interbasin diversions, into (mgd) |* 25 0 0

out of (mgd)
Quality Control Facilities
chemical/biological

r potable water treat. plants (mgd) JPS 85 235 380
waste treatment plants
secondary (85%) (m. PEs removed) JWQ,VC,Rec 7600 0 0
secondary (90%) (m. PEs removed) WQ,VC 2300 |[22100 | 47000
advanced (95%) (m. PEs removed) fWQ,VC 130 1220 2610
Desalting Facilities * 12 85 119
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC,Rec 110 310 50
Local Flood Protection
ocean (projects) §FDR 0 1 0
river (projects) JFDR 35 29 28
: flood control channels (miles) JFDR 72 207 246
E Watershed Management (1000 acres) JFDR,VC,Drn,Rec 1200 1500 1800
C. Land
Controls
fee simple purchase (buying)(sq.mi.) JVC,Rec,FW 1000 0 0
fee simple purchase (buying) (mi.) fVC,Rec,FW 210 0 0
purchase lease (sq.mi.) JVC,FW 1400 0 0
easements (sq.mi.) VC,FW 340 300 100
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.) JVC,FW X X X
j zoning (sq.mi.) JVC,FW,Rec 88 0 0
I zoning (mi.) JVC,FW,Rec 56 0 0
zoning and/or tax inc. subs.(sq.mi.) JVC,FW 750 200 0
g zoning and/or tax inc. subs. (mi.) JVC,FW 32 0 0
\ V. Others
| Up, ‘ R 380 3Q 370
[ Mainstream Flood Control Storage (1000 af) 0 500 460
i Waste Water (mgd alt o
} * From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.
i % Flood control storage not included.
i
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' AREA 18 AREA 19 AREA 20 AREA 21
» 1980 | 2000 | 2020 | 1980 | 2000 | 2020 | 1980 | 2000 | 2020 | 198¢ | 2000 | 2020
14.4) 13.2] 1.88 1.3] 3.9 o] 10.7] 1.4 0
17| 104| 162 35 26 7 8| 191] 255
1 1 2 70| 120|160 30 30 10] 390| s80| 530
3 6 10 3 4 5 s6| 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
ol 100l 100] 1400] =2100] 3200§ 900| 1800| 4800 0| 18000| 38900
0 0 10L so| 120 180 so| 100 270 o| 1000| 2160
12 11
10 20 0 30 80 20 20 90 20 50| 130 10
0 1 0
7 7 0 1 0 8 27 22 20
0 50 0 90 72| 157 156
Z0] 100 500 100 0 10 0500700 1% %0
100 0 OH 300 0 of 500 0 of 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 ol 130] 240] 240] 240
0 0 Aeol 0| 260 of 0] 240 0
| — )




FIRST COSTS - incremental STATE TOTAL
($ million 1970) 1980 2000
ater Development Costs:
storage, upstream 7.4 10,5 0.8
mainstream L4 60 87
wells 21 21 25
desalting 38 253 290
ater Withdrawal and Conveyance Costs:
inter-basin transfers 1.9 0 0
public water supply 72 148 222
industrial self-supplied water 2.8 4.4 4.5
rural water supply 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
avigation: commercial 170 360 180
recreational boating 8.4 14.3 1754
ater Recreation 60 108 231
Fish and Wildlife: fishing 7.0 6.7 8.2
hunting X X X
nature study X X X
ater Quality Maint.: waste treatment, secondary 1100 2400 5100
advanced 26 251 536
other #
Flood Damage Reduction: upstream 57 39 40
mainstream 1574 7! 0
Drainage Control Sk 85 4.5
Erosion Control 180 200 140
Health X X X
Visual and Cultural 899 48 24
Summation of Available Estimated Costs 41r2700 4000 | 7000

* From the supply model and includes OMR costs.

# Combined sewer overflows control and acid mine drainage control.
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AREA 18 AREA 19 AREA 20 AREA 21

1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
58 5.5 0.8 0.2 550 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
38 253 290

1.9 0 0

QL (0l 0.4 29 64 92 2 5 6 41 79 124
0.02 QR 0.1 053 0.5 0.6 0.5 0.8 1a2 2 3 2.6
X X X X X x o X X X X X
3.8 4.1 0 23 L7 0 0.1 0 0 0.6 0.2 0
1 i i 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 (9,205 0.6 4.2 5.4 5.9 0.8 2.4 3.6 2.9 6.0 y
1 0.4 i 46 69 126 3 2 4 10 37 101
0.1 0.1 0.1 340 3.0 S 0.6 0.5 0.8 32 3k 3.0
X X 57 p: X X % X X X X X
X % X X X pe pis i X X X X
10 10 10 200 200 300 100 200 600 800 1900 4100
0 0 1 16 24 37 10 23 55 0 205 443

A 8 0 8 0 14 38 31 26

17 0 0 0 20 0 0 51 0

0.9 0.9 B Pl 2.0 0.2 13 3.0 2oi2 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
37 0 0 718 24 24 114 24 0 30 0 0
95 60 44 1100 500 700 300 310 710 1200 3100 5400
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WEST VIRGINIA

Two sections of West Virginia lie within the NAR and cover 3,535
square miles mostly 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 heavily forested mountains and rolling foothills. The overall
visual quality is low to medial but the free-flowing streams 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 income was 22
percent below the national average but is projected to rise significantly
to only 5 percent below that average by 2020. Employment is largest in
services and related industries which is expected to increase along with
food and kindred products, paper and allied products and chemicals and
allied products. 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
Publicly Supplied Water, Water Quality Maintenance, Erosion Control and
Visual and Cultural in Area 19. All the needs are largest for the State
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 largest in the portion of Area 19
found in the State.

Costs. All of the costs in the State are incurred primarily in Area
19 where they are the largest. The only expenditure that is significant
in size is for Visual and Cultural in 1970.




STATE TOTAL

NEEDS-cumulative yp——" o0 12000 P LoVA0)
mﬂcry Supplied Water (mgd) 14 22 36 58
Industrial Self-Supplied Water (mgd) 8 iz 29 46
Rural Water Supply (mgd) 5a 9.2 1355 ek
Irrigation Water: agriculture (1000 afy) 1.0 5.0 7.2 6.3
non-agriculture (1000 afy) 15 Disdl: 8.8 [113.7
Power Plant Cooling: withdrawal, saline (cfs)
brackish (cfs)
fresh (cfs) 79 49 1092 | 1478
consumption, brackish(cfs)
fresh (cfs) 18 23 44 50
Hydroelectric Power Generation (mw) 0 0 500 | 2000
Navigation: commercial “(m. tons annually)
recreational boating (1000 boats) 127 2.0 3.0 4.0
Water Recreation: visitor days (m.) X 0.44 0.69 | 1.04
stream or river (miles) X 3 4 6
water surface (1000 acres) X 0.58 0.84 1.18
beach (acres) X 5 7 9
pool (m. 8q. £t.) X 0.079 0.114 |0.155
land facilities (1000 acres) 5 0.33 0.49 0.67
Fish & Wildlife: sport fishing man-days (m.) 0.30 | 0.38 L 54 [F0L75
surface area, lake (acres) X 852 5.0 7.6
stream (acres) X 0.62 0.62 0.62
access, fresh (acres) X 0.043 [ 0.079 [0.120
salt (acres)
anadromous (acres) X 0.006 0.008 10.011
piers (1000 feet)
hunting, man-days (m.)} 0.16 | 0.18 0.25 | 0.34
access (1000 sq. mi.) x |0.052 0.429 [0.637
nature study, man-days (m.) 0.18 023 0.32 0.44
access (1000 ac.) X 1.2 U 7.8
ater Quality Maint.: non-industrial  (m. PEs) 86 b7+ 254 345
industrial (m. PEs) 39 101 253 35
Flood Damage Reduction:
avg. ann. damage, upstream (m. $) BN 6.1 13,4 22.7
mainstream (m. §) 1.6 3.1 6.8 5
tidal and hurricane (m. %)
Drainage Control: cropland (1000 acres) 26 34 47 47
forest land (1000 acres) 0 0 1k 52
wet land (1000 acres)
Erosion Control: agriculture (1000 acres) 620 830 980 [ 1010
urban (1000 acres) 140 220 330 450
stream bank (mi.) 0 23 70 1147
coastal shoreline (mi.)
Health: vector control and pollution control x x X %
Visual & Cultural:
landscape maintenance, unique natural(sq. ri.) X 700 700 700
unique shoreline (mi.) H
high quality (sq. mi.) !
diversity (sq. mi.) X 100 200 300 :
agriculture (sq. mi.) X 200 200 200 :
landscape development, quality (sq. mi.) '
diversity (sq. mi.) !
metro. amenities (mi.) g
5 v faa. miy) :
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AREA 19 AREA 21 AREA AREA
Presl 1980120001 20200 Pres[ 1980120001 20208 Pres] 1980120001 20200 Presl 1980l 200012
A ) BT T: | s
g 17 29 4 e
5.5 9.2[13.513.
1. 5.0 7.2 6
L3l 5.0 8.6/13 o 0.1 0.2 0.3

79 49 1092 1479

1.7 2.00 3.00 4.0

KX KWK X X X X X
o
. w
(O8]
o
o
\O
o
(o)}
1

x [0.0060.0080.011
0.34

« 25
X .4290.63
0.18 0.23 0.3 0.44
2
4
3

> 4 r
8¢ 177 2 3453
Jor 19 253] 539

6.1 11.4 22.4 f
3.1 6.8 15.1 ~

Ll ¥
D~

0 o 1.2 4.4 0 o 0.2 0.6
6100 8101 950 99 20| 20, 20 2
1300 2100 3200 44 10 10 1 10

a0 23 64 114 0 1] 3
X X X X X X X X

x| 7000 700 70q

x| 1000 200 304 I
x| 2000 200 20d

EEEE———
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STATE TOTAL
DEVICES - incremental —
Purposes 1980 | 2000 | 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af) frec,FW,VC* 3,8 3.5 0.5
mainstream (1000 af) §FW,VC,Rec,WQ* 31 14 89
Withdrawal Facilities
intakes & pumping, fresh (mgd) |PS,Ind,Pow,Irrig 9.8 | 15.9 21.9
brackish (mgd) JInd 0 1 1
wells (mgd) J* 53 15 37
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) JPS 4.9 14.1 29
waste treatment plants
secondary (85%) (m. PEs removed)
secondary (90%) (m. PEs removed)ixQ,VC 250 460 790
advanced (95%) (m. PEs removed) jWQ,VC 14 25 44
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres) JFDR,VC 26 67 16
Local Flood Protection
ocean (projects)
river (projects) JFDR 5.5 4.5 0
flood control channels (miles)lF
Watershed Management (1000 acres) JFDR,VC,Drn 465 76 0
C. Land
Controls
fee simple purchase (buying)(sq.mi.) [VC,FW 710 0 0
fee simple purchase (buying) (mi.)
purchase lease (sq.mi.) VC,FW 200 0 0
easements (sq.mi.) jVC,Fw 88 100 100
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.)
zoning a~d/or tax inc. subs.(sq.mi.)
zoning end/or tax inc. subs. (mi.)
V. Others
Upstream Flood Control Storage (1000 af) R 70 54 0
Mainstream Flood Control Storage (1000 af) FDR 0 90 Q
* From the supply model for the following purposes: PS, Ind, Rur, Irrig, Pow.

¢ Flood control storage not included.




AREA 19 AREA 21 AREA AREA
1980 | 2000 | 2020 1980 | 2000 | 2020 1980 | 2000 2020 1980 | 2000 | 2020

3.8 3+5 0.5
31 74 89
9.8 5.9 21.9
0 ) 1

53 14 34 Q.2 i 3
4.9 14.1 2247
250 460 790
14 25 44

x
26 67 16
5.5 4.5 0
465 76 0
710 0 0
200 0 0
88 100 100
i 70 54 0
I 0 90 op 441
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FIRST COSTS - incremental STATE TOTAL I p
2020

($ million 1970) T80 000
ater Development Costs:

Summation of Available Estimated Costs

o

storage, upstream 15 1555 0.2
mainstream 20 itit 22
wells 8.6 4.5 5.0
desalting
Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply 3159 8.5 12,2
industrial self-supplied water 0.04 0.06 0.09
rural water supply X X X
irrigation, agriculture 0.78 0.56 0
non-agriculture 320 2.8 3.6
Power Plant Cooling Water 0 10 20
Hydroelectric Power Generation X X
Navigation: commercial
recreational boating 0.28 0.36 0.39
Water Recreation s 185 210
Fish and Wildlife: fishing 0.40 0.40 0.49
hunting X X X
nature study x x X
Water Quality Maint.: waste treatment, secondary 28 49 84
advanced 2.9 Sal 9.0
other 4
Flood Damage Reduction: upstream 1052 8.9 0
mainstream 0 7xl0 0
Drainage Control 0.71 1.25 0,17
Erosion Control 29 28 22
Health X X X
Visual and Cultural 281 24 24
390 160 210

* From the supply model and includes OMR costs.
¢ Combined sewer overflows control and acid mine drainage control.




AREA ]9 AREA 21 AREA AREA
1980 | 2000 { 2020 J 1980 j 2000 | 2020 } 1980 | 2000 | 2020 | 1980 | 2000 | 2020
250 L8 0.2 ,
20 11 22 *
8.6 4.4 4.9 0 0.1 0.1 ‘
R g e et e iy z
3.9F 8.5] 2.2 |
0.04| 0.06| 0.09
X X X ! |
0.78| 0.56 0 4
2.9 2k 3.5 .l Gl o O e 1 )
0 10 20 I l .
x x i i E !
e G (SRR AT ,
0.28] 0.36] 0.39 s L D et i
1.78  1.51 " 2.0 TR O A | | »
0.40] 0.40[ 0.49 v K
X X X )
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DISTRICT OF COLUMBIA

Washington, D.C., lies wholly 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 population, which
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 which
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 entirely within a tiny part of a single river basin, and
the only one completely urban in nature.

Needs to be Satisfied. The need for Water Quality Maintenance is
important and key to the fulfillment of the Visual and Cultural need, which
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.

Costs. The only expenditures of significant size in the District will
be for secondary waste treatment in all time periods.
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STATE TOTAL

NEEDS-cumulative }‘
Pres.

th T980 | 2000 | 2020
ublicly Supplied Water (mgd) 90 140 230 | 380
Industrial Self-Supplied Water (mgd) 20 150 260 400
Rural Water Supply “(mgd)
rrigation Water: agriculture (T000 atfy)
non-agriculture (1000 afy) 0.7 g gl 4.0 Weale
Power Plant Cooling: withdrawal, saline (cfs)
brackish (cfs)
fresh (cfs)
consumption, brackish(cfs)
fresh (cfs)
Hydroelectric Power Generation — (mw)
Navigation: commercial (m. tons annually) 0-707 0.70 0.7 0.80
recreational boating (1000 boats) 12 14 24 33
Water Recreation: visitor days (m.)
stream or river (miles)
water surface (1000 acres)
beach (acres)
pool (ms sq. ft.)
land facilities (1000 acres)
Fish & Wildlife: sport fishing man-days (m.) 1.9 245 3ed 4.8
surface area, lake (acres)
stream (acres)
access, fresh (acres)
salt (acres)
anadromous (acres)
piers (1000 feet)
hunting, man-days (m.) 1549 1.1 1.6 2
access (1000 sq. mi.)
nature study, man-days (m.) 12 15 2l 249
access (1000 ac.) X 0.6 20l 3.9
ater Quality Maint.: non-industrial (m. PEs) 560 1150 1650 2240
industrial (m. PEs) 120 300 760 1610
Flood Damage Reduction:
avg. ann. damage, upstream (m. $)
mainstream (m. $) 0.06 Q.13 0:27 0.60
tidal and hurricane (m. $)
Drainage Control: cropland (1000 acres)
forest land (1000 acres)
wet land (1000 acres)
Erosion Control: agriculture (1000 acres)
urban (1000 acres) 21 34 51 2L
stream bank (mi.)
coastal shoreline (mi.)
Health: vector control and pollurion control X X X X
Visual & Cultural:
landscape maintenance, unique natural(sq. mi.)
unique shoreline (mi.)
high quality (sq. mi.)
diversity (sq. mi.)
agriculture (8q. mi.)
landscape development, quality (sq. mi.)
diversity (sq. mi.)
metro. amenities (mi.)
L " (sq. mi.) X 5 ] 5
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DEVICES - incremental

STATE TOTAL

Purposes 1980 2000 2020
I. Resource Management
A. Water
Storage Facilities ¢
reservoirs, upstream (1000 af)
mainstream (1000 af)
Withdrawal Facilities
intakes & pumping, fresh (mgd) JPS,Ind,Pow,Irrig 85 144 186
brackish (mgd) fInd 3 5 7
wells (mgd) §* 0.3 0,1 0,2
Conveyance Facilities
interbasin diversions, into (mgd)
out of (mgd)
Quality Control Facilities
chemical/biological
potable water treat. plants (mgd) |PS 32 91 147
waste treatment plants
secondary (85%) (m. PEs removed)
secondary (90%) (m. PEs removed) jWQ,VC 1300 2200 3500
advanced (95%) (m. PEs removed) jWwQ,VC 73 120 192
Desalting Facilities
B. Water/Land
Upstream Flood Plain Mgmt.(1000 acres)
Local Flood Protection
ocean (projects)
river (projects)
flood control channels (miles)
Watershed Management (1000 acres)
C. Land
Controls
fee simple purchase (buying)(sq.mi.) jvC,Fw 5 0 0
fee simple purchase (buying) (mi.)
purchase lease (sq.mi.)
easements (sq.mi.)
deed restrictions (sq.mi.)
tax incentive subsidy (sq.mi.)
zoning (sq.mi.)
zoning (mi.)
zoning and/or tax inc. subs.(sq.mi.)
zoning and/or tax inc. subs. (mi.)
V. Others

* From the supply model

¢ Flood control storage not included.
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AREA 19 AREA AREA AREA

: 1980 | 2000 | 2020 1980 | 2000 | 2020 1980 | 2000 | 2020 1980 | 2000 | 2020

85 144 186

0.3 L3 - 0.2

32 Cal 147

1300 2200 3500
73 120 192
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Water Development Costs:
storage, upstream
mainstream
wells
desalting

Water Withdrawal and Conveyance Costs:
inter-basin transfers
public water supply
industrial self-supplied water
rural water supply
irrigation, agriculture
non-agriculture

Power Plant Cooling Water

Hydroelectric Power Generation

Navigation: commercial
recreational boating

Water Recreation

Fish and Wildlife: fishing
hunting
nature study

ater Quality Maint.: waste treatment, secondary

other #

advanced

Flood Damage Reduction: upstream
mainstream

Drainage Control

Erosion Control

Health

Visual and Cultural

Summation of Available Estimated Costs



AREA 19
1980 | 2000 | 2020

25 55 79
0.37 0.61 0.76
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