
_ — 
--_ _ _ _  — -  _ _ _ _ _ _ _i1~ AP AO’I1 389 CORPS oc ENGINECRS CI’dCIIINATI OHIO 

~~~ ~~~DEVELOPIENT or WATER 
~ESn ’pccs i~ APPAL*CHIA. MA IN REPORT. PART~ —FyC(II)NOV 69

UNCLASSIFIED 

_ __ _I -
~t_ 

__
_U. Up___~EII!I_PIE!__ Fii~4



tJn51

~~ ~~E e  ___________

~~ WATER RESOURCES ~.

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

_

_

_  

_ _

11 U1i14
L
~~~ _ ___

J~MAIN~8EPORT~ 
i 

___

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ~ mr-
C H A P T E R S  11 thru 12. 

4 
_ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ REGION

~~~ 

OFF KE OF APPAL A C H IAN STUWE S JJJ ond W VA



,~~/

I - -

7 7 A P

F ~ 

~ (D

‘~~1-- ~~~~~~~~~~ —~ —~~~~~~~~~~~~~~~~ •



/

/ ,
-

DEVELOPMENT
0!

WATER RESOURCES

APPALACHIA ~ D D C
MAIN REPORT {) ti~Iii’~

SHA NC A PLAN

CHAPTER 11 - WATER SUB—REGION F TODAY 
-

TABLE OF CONTENTS

Par. Sub lect

SECTION 1 — THE REGION TODAY Il—li— 1

POLITICAL 1

2 PHYSICAL 2

Phvaiography and Geology 2
Climate
Run-off 8
Transportation 10

3 RESOURCES DEVELOPMENT 16

Human 16
Minerals 21
Lands 22
Environmental Aspects 29

Water Resource Development —

- 
Federal 35

Corps of Engineers 35
U.S. Department of Agriculture 36

Water Resource Development - Non—Federal 42

State Projects 42
Power Companies 42
Municipal 42

(~~~~ fPJA~ r’~ 
‘-r ~ J~Jq C(~’ ~)k V

~~~~~~~~~~~~~~~~ ~~~LL L~E ~

ti— Il—i

_ .... . — • — -
-- 

• _ •4••~ ~
- —- -— —  ——— ..—-— — —  

~—



CHAPTER 11 - WATER SUB-REGION F TODAY

TABLE OF CONTENTS
(cont ‘d)

Sublect

SECTION II - SOCIO—ECONOMIC STRUCTURE 11—11-49

4 INTRODUCTION 49

Planning Devices 49
Econonic Characteristics 54
Capital Availability 63
Local Attitudes 63

5 WATER AREAS 64

Water Area F—i 64

State Planning Sub—region 1 67
State Planning Sub—region 4 75
State Planning Sub—region 6 83

Water Area F—2 88

State Planning Sub—region 5 88

Water Area F—3 98

State Planning Sub—region 17 99
State Planning Sub—region 18 107

I

~: .

Il- il-u

_____________ ~~~~~~~~~~~~~~~ 
— •

-
.
-
••

—
- •

-~~~~ -
. •••

~ • .  -• 
- — — - — ——- - - -  - 

- _ — --- - -- - - -—---•----•-r • —-



CHA?TER 11 - WATER SUB-REGION F TODAY

LIST OF TABLES

Table No. Title

11— 1 Annual Rom—off at Selected Stations lI—il— 9

11— 2 Flow of Streams in Sth—region F 10

11— 3 Population of Stats Planning S*th—r .gio n. 18

11— 4 S~~~ary of Pertinent Data Major Reservoirs 37

11— 5 S~~~ary of Pertinent Data , Loca l Protection
Proj ect. amd Harbor Improvement. 39

11— 6 Development of Navigation (1980) 40

11— 7 Upstrea m Watershed Projects Completed or Authorized
for Insta l lation — St ary of Pertinent Data 41

ii— 8 Non—Federal Reservoir Projects 143

11— 9 Non—Federal Local Protection Projects

11—10 M~~icipa1 Water Facilities — Cities Ezceeding
5,000 Population 145

11—11 Relationship Between state P1anni~g Sub—regions ,
Water Areas , and Growth Centers 53

11—12 Employment by Sectors for 1950 and 1960, New York
State Planning Sith—reg ion 1 73

11—13 Socio—Econo uic Characteristics , New York Stats
Planning S*à —rsgio n 1 74

11—14 E~~loymsnt by Ssctors for 1950 and 1960, Pennsylvania
Stat. Planning S*th —region 4 81

11—15 Socio— Econc.i c Characteristics , Pennsy lvani a State
Planning S~~— r.gion 4 82

11—16 Employment by Sectors for 1950 and 1960, Pennsylvania
Stats Planning S~è—reg ion 6 86

11—17 Socio—Iconomic Characteristic. , Pennsylv ania State
Pl~~~ing S~~—region 6 87

I l—i l—itt

• ,~~~-r _ ,• _ -~~~~- - — — -——-— --~~ - - -



CHAPTER 11 - WATER SUB-REGION F TODAY

LIST OF TABLES
(cont’d)

Table Ho. Title

11—18 Employment by Sectors for 1950 and 1960, Pennsyl-
vania State Planning Sub—regi on 5 11—11—96

11—19 Socio—Econonic Characteristics, Pennsylvania State
Planning Sub—region 5 97

11—20 Employment by Sectors for 1950 and 1960, West Virginia
State Planning Sub—regio n 17 105

11—21 Soclo—Economic Characte ristics , West Virgi nia State
Planning Sub—r egion 17 106

11—22 Employment by Sector for 1950 and 1960, West Virg inia
State Planning Sub—region 18 110

11—23 Socio—Econosic Characteristics, West Virginia State
Planning Sub—region 18 111

II—11— iv

~~~~- - ‘~—
. .• — .~~~~

. — - 
~~~~~~~~~~~~~~~~~~~~~~



CHAPTER 11 - WATER SUB-REGION V TODAY

LIST OF FIGURES

Figure No. Title !M!.

Fro~ttispiece ‘~iii

11— 1 Location Map 11—11— 3

11— 2 Physical Features 5

11— 3 Precipitation at Selected Stations 8

11— 4 HIghways and Airports 11

11— 5 Railroads and Navigation 13

11— Sa Allegheny & Monongshela Rivers Navigation Systems 14

11— Sb Ohio River Navigation System 15

11— 6 Distribution of Population in Sub—region F Compared
with the United States, 1960 16

11- 7 Distribution of Population by Counties, 1960 17

11— 8 Percentage of Population by Age Group , 1960 19

11— 9 Educational Attainment in Water Sub—region F Compared
to the United States 19

11—10 Higher Education Facilities 20

11—li Land Use in Sub—region P 23

11—12 Public and Federal Land 214

11-13 Ground Water Discharge to Streams 26

11—14 Max imum Yield of Water Wells 27

11—15 Recreation Facilities at Federal Water Projects 31

11—16 Scenic and Historical Sites 33

11—17 Water Resource Developments 47

11—18 Planning Areas 51

11-11- V

~‘ 
.
~~~••

-••
--
•• . . - -  • -

~~~
-- —— —---- - --— -—-  -•---- - - - - • - -- - - -



CHAPTER 11 - WATER SUB-REGION P TODAY

LIST OF FIGURE S
(con t ‘d)

Figure No. Title

11-19 Employment and Salaries by Major Employment
Categories in 1962 11—11—56

11—20 Sources of Income , 1966 57

11-21 Unemployment 59

11—22 Per Capita Income 62

11—23 Financial Situation 65

11—24 Population and Employment Distribution of State
Planning Sub—region 1 Compared to Sub—region F 68

11—25 Population and Employment Distribution of State
Planning Sub—region 4 Compared to Sub—region F 76

11—26 Population and Employment Distribution of State
Planning Sub—region 6 Compared to Sub—region P 84

11-27 Population and Employment Distribution of State
Planning Sub—region 5 Compared to Sub—region F 89

11—28 Population and Employment Distribution of State
Planning Sub—region 17 Compared to Sub—region P 100

11—29 Population and Employment Distribution of State
Planning Sub—region 18 Compared to Sub—region F 108

Il-Il-vi

- 
—•-~~ ~~~

-— -— ,
~ 

.-‘ ..
- 

- -• • . .
~~~~~~

- • • . - - -  
- _t



—

(

—
.

~~~~~

‘a
f

r7

— ‘ .~~ A 1 A J Q ~JA .y~ ~~~~~~~~~~~~~~ A .4 ~~~~~~~II Jamestown
~S Erie • Oem •

~ _- - -_ -_  - - - - - 
~~

-_ ‘- -—-F-

1 Bradford

Wriij~p~~ N 
•

4 ‘ Kane
SI I S 

- 
-_

~ 
- - 

~~~
- 

~

—
I Meadvill.

Oil City ‘~ ione.ta j Ri~~ way ~~~~~~~~~~

() 
~ ~ Clarion i F F I - -

- -
- ~ •M.rc.r 

- LI 10 - 

~~ ~r w~ I
. 

-- / BrookyilleYi~ung.town. 
New Castle ‘- 

,
— 

I ~~~~~~~~~~ - ‘~~ - ‘ - (
F -

~ 

-
~ ;ord City

~~~- L ~~~ — /
* 

Ke~ si ii t~ Au44~4~~(‘ 

~ itts buril4~~~~~~~~ ~~~~~~~ -‘ 

- 
I

r 1TNO~~l A ~ / I
~~A P P~~~ N Gt~~n~bijrg /

- .1 ~~~~~~~~~~~~~ Mo ne...n -f
~~~~~~ ~~~~~ ~~ Washington 7 ~~~

-“ 
—

M N ~ ~ ~~ • /c -
~ 4~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~

$(
~ NR~~I - - - 

- 

- - ____________ - -

New Mirt1n.vilI.~~ ~~~ ~ I. 
/ - 

antow n /
.7
’ 

~~~~~ - MAil 44 / WO~d~~~~~
t ’

I~~LI i l  4-. - - I ~
- u Tmost

~ Gr.tto.~‘F. Clarksb ,g

W sjo~ 
‘

I WATER AR EA S
~~ 

_

) STAN DARD MEIR OPO UTA N
~~~~~~ 

~~~~~~~~~ ~I~~~~~1 STATISTI CAL ARE AS
— 

AND
MAJOR POPULAT ION CENTER S

FR ON TI S P T H I  W A 1 F H  Sl’~~-HE ; li~~
v i i

- —- — . — -
‘-— — . - • -. .- - . — -~~~ - ~~~~~~~~~~~~ - --- —



CHAPTER 11 - WATER SUB—REGION F TODAY

SECTION I - THE REGION TODAY

1. POLITICAL

Wate r Sub—region F , which has been sub—divided into 3 water areas ,
is compos ed of 41 counties in four states — three in New York , 23 in
Pennsylvania , 13 in West Virginia , and two in Ohio . Standard Metro-
politan Statistical Areas within the sub—region include Erie and
Pittsburgh in Pennsylvania; Steubenville—Weirton in Ohio and West
Virginia; and Wheeling in West Virginia and Ohio. Metropolitan areas
adjacent to Sub—region F include Youngstown—Warren , Ohio and Johns town ,
Pennsylvania. Other urban centers within Sub—region F with populations
of over 25,000 include : Jamestown , New York ; Sharon , Pennsylvania; New
Castle , Pennsylvania; Fairniont , West Virginia ; and Clarksburg , West
Virginia. r-There are 136 urban centers with over 5,000 population , and
72 with ove,r 10,000 people. Counties and population centers are shown
in Figure 11-1.

Numerous p lanning organizations have been developed in Water Sub-
Region F centering on the problems found in the principal rive r basins .
Examples of these are the Northwestern , North Central and Southwestern
Local Development Districts sponsored by the Commonwealth of Pennsyl-
vania. The programs of the Soil Conservation Service (thirty—three
organized Soil Conservation Districts include all of the rural land
in the sub—region except for Forest County in Pennsylvania) and the
Economic Development Administration also have economic and political
implications.

In addition to the state , county and urban governments and planning
groups there are many special—purpose and quasi—public groupings which
perform functions normally accomplished by political entities. Typical
examples of their functions are : water supply, housing , urban renewal,
sewage, parks and recreation , utilities , cemeteries , airports , health
and hospitals , libraries , highways , Street lighting and soil conserva-
tion. These units are quite flexible in their jurisdictional bounda-
ries and as the organizational procedures are quite simple , they have
increased rapidly in recent years . In many cases such specialized
bodies are fostered by Federal and state cost sharing programs .

Of particular significance to the Appalachian Water Resources Sur-
vey are the many special purpose and public service districts organized
under state law as legal entities of the state. Included in this group
are soil conservation districts and watershed districts. These districts
are locally organized and managed for the purpose of providing leader-
ship and coordinating the efforts of state and Federal conservation and
natural resource agencies.

1 1 — I l — I  
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This framework of organization forms collectively the means for
marshalling the resources to accomplish the objectives of the Appala-
chian leg islation and its economic development goals for water areas
F-l , F-2 , and F—3 .

2. PWISICAL

Physiotraphy and Geology

Sub—reg ion F lies in the nor thern part  of the Appalachian Reg ion ,
covering 25 ,574 square miles in two physiographic provinces , the
Appalachian Plateau and the Central  Low Lands . The sub—region is
elongated ex tending 310 miles from Gilmer County , West Virg inia north-
easterly to Allegany County , New York . The greatest width is about
140 miles in the upper Pennsylvania portion (Figure 11—2) .

The Allegheny Mountains form the southeastern boundary of the sub-
region. This area is basically rugged , heav ily fores ted terrain with
predominantly narrow , steep—sided valleys . Elevations vary from about
2,000 to 3,000 fee t mean sea level , with local relief variations of
800 feet being common between the high r idges and the valley floors .
These land forms have f r e q u e n t l y  led to isolated communi t i e s .  The
are a is underlain by sedimentary rock s, primarily massive linestone ,
shale and sandstones which are essentially flat—ly ing and undistorted.
Clays and coal also are present. It is significant to note that the
coal deposits located in Southwestern and North Central Pennsylvania
and Northwestern West Virg inia have been of considerable importance
in economic development. The major portion of the sub-region is situ--
ated within the Appalachian Plateaus Physiographic Province . The pla-
teau topography is characterized by low , broad— topped hills with steep
valley slopes. The northwestern portion in Western New York and North-
wes tern Pennsy lvania is glaciated , with relativel y more rugged topog-
raphv south of the terminal moraine . The extent of the glacial action
which formed this portion is indicated on Figure 11—2. North of this
point , the great mass of ice shaped the topography into smooth , low—
lying hills and in places crea ted poorly drained soils and extensive
areas of swamp and marsh lands , with many small lakes. Summit eleva—
tions in the plateaus vary f r o m  about 1,000 feet in the glaciated area
to near 2 ,000 feet in the mountainous region .

The extreme northwestern portion of the sub—region is located within
the Lake Erie Plain . The Portage Escarpment separates the Plain from
the Appalachian Plateau , and roughly parallels the lake shore at dig—
tances varying from about 2 to 12 miles. The Plain is relatively flat ,
with elevations rang ing from about 570 feet mean sea level at the lake
shore to from 800 to 900 feet mean sea level at the base of the escarp-
ment . Sedimentary rocks underlie this region .

In add ition to the sub-region ’s outlet to the Great [,akes via Lake
Erie (which it borders) and Lake Ontario , the major streams in the sub-
region are the Genesee , Allegheny , Monongahela , Ohio , Beave r and the
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Wes t Branch of the Susq uehanna Rivers . Except for  the Genesee Rive r
which rises in northwest Pennsy lvania and courses north through New
York to empty into Lake Ontario at Rochester , New York and the head-
waters of the West Branch of the Susquehanna River within the sub-
region , the remaining drainage elements are constituents of the
Mississippi River via the Ohio River. The Allegheny River rises in
north—central Pennsylvania. It flows north into New York and then
turns southward into Pennsy lvania , from whence it follows a generally
southwesterly course to its confluence with the Monongahela River at
Pittsburgh. The Monongahela River is formed at the confluence of the
West Fork and Tygart Rivers at Pairinont , Wes t Virginia. It flows in
a northerly direction to its confluence with the Allegheny River at
Pittsburgh. The Ohio River commences at Pittsburgh , at the confluence
of the Allegheny and Monongahela Rivers . It flows northwest for a
short distance , turning first to the west , and then to the south . It
flows in a generally southwesterly direction for a distance of 981
stiles , emptying into the Mississippi River at Cairo , Illinois. Only
127 miles of this length are within Sub—region F.

The strategic locations of the headwater areas of these several
important river systems adds to the significance of plans to reduce
soil erosion , acid discharge from mines , organic and nutrient pollu-
tion from cities and factories. Wise use of those headwater lands
which will protect and enhance the natural water courses in the
headwater areas should be encouraged .

Climate

The sub—region has the humid continental climate , wi th rela tively
short summers, generally associated with the northeastern area of the
United States. Characteristic of the sub— region are recorded infrequent
periods of uncomfortably warm weather and cold periods which are gen-
erally of short duration and not severe . Temperatures of 100°F. and
higher have been recorded in July and August, wIth an average of about
15 days per year when temperatures are 90°F. or higher. The winters
are moderately cold , with an average of 100 days or more in which
freezing temperatures occur , while temperatures of 20°F. or more below
zero have been recorded in the northern part nearly every winter.
Winters are most temperate in the vest—central part . Mean monthly
temperatures range from a maximum of 70°F. in July to a minimum of
29°F. in January and February.

Precipitation has been , in general , ample and well distributed
throughout the year. Rainfall in excess of 2.5 inches in 24 hours
is infrequent. Extended periods of severe drought occur occasionally .
The average annual precipitation is approximately 43 inches. (See
Figure 11—3). At the higher altitudes precipitat ion occurring as
snowfall is moderately heavy and lies on the ground for considerab le
periods during the winter months. The average annual snowfall ranges
from about 50 inches in the southern areas to 90 inches in the north .
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Storms during the cooler months tend to be associated with large
low— pressure systems , and are usuall y widespread , of moderate intensity ,
and extended duration . On the other hand , warm period storms are
genera l ly of f r o n t a l , convective , or orographic  origin, and tend to be
intense , localized , and of shorter durations . Storms of tropical origin
have reached the sub-region , although the extended t rave l over land
masses , inc lud ing  mountain  ranges , usually dissipate the circulatory
systems so that suc h large amounts  of p r e c i p it a b l e  mois ture  are usually
s u b s t a n t i a l ly  d i r in i s h e d  in route . The storms which produce the more
intense f loods Thich have been recorded on smaller dra inage  areas are
usually of the convective type , and are ordinarily quite localized .

IOC, ANNUAL

8C
N A SIM UM

~ 20 

r r
MONTHLY

10 - ______ M A* NMU$

~ 
Lj~7:1LJ~ ~~~~~ Lgi ItNtiJ~.; ~~~~~~~

Figure  11—3 — P r e c i p i t a t i o n  at Selected S ta t ions .

P~rno f f

The l a r g e s t  amount of avai l ab le w at e r  resource is r e f l e c t e d
in an average annua l  runo f f  of n e ar l y  20 inches . R u n o f f  in the
win ter and sprin g is much grea ter  than d u r i n g  summer and early fall ,
due to t h e  i n t e r a c t i o n  of snow me l t  and rainfall. Data from the fol-
lowing ~e1~ cted gage s ta tions  is renresentat ive of the area (See Table
11— 1).
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TABLE 1.1-1
ANNUAL RUNOFF AT SELECTED STATIONS

— 

Stream Period D.A. Annual Runoff
and of (sq . 

- 
(inches) 

-

_S~~ ci2 
Record ml..) Average Max. M m .

Cattaraugus Cr.
Cowanda, N.Y. 1940—66 432 22.0 32.7 14.6

Genesee River
ScIo. New York 1916—66 309 16.7 26.5 10.8

W. Br. Susquehanna R.
Bower , Pa. 1913—66 315 23.5 41.3 12.7

Clarion River
Cooksburg, Pa. 1939—66 807 23.5 34.8 16.1

Allegheny River
Natrona , Pa. 1938—66 11,419 22.3 33.1 16.0

West Fork River
Butcherville , W.Va. 1915—66 181 22.9 37.6 10.6

t4onongahela River
Braddock , Pa. 1938—66 7,342 22.4 31.0 12.9

Beaver River
Wampum, Pa. 1932—66 2,235 14.0 24.3 5.0

The water resources of the sub—region , if properly managed ,
are generally adequate for all needs. The following table (Table 11-2
summarizes the flow characteristics for most of the major streams of
the sub—region .

1 1-11-9

J~~ _ “  —. 
~% r -  . -- -- . , ~~~~

— ‘. — -
~~~~~

- - - - - -•-- - -  - -



TABLE 11-2
PLOW OF STREAM S IN SUB-RE GION F 

_____________

Average Extreme s of
Flow Flow ( c fs) *

Stream _~~~~~~~~~ _(~~.C.D.)  Max . 
- M m .

ALLEGHENY RIVER BASIN

Conewango Creek 1 ,010 14 ,400 57
Brokenstraw Creek 387 18,000 19
Oil Creek 350 12 ,000 23
Tiones ta Creek 550 13 ,500 2
French Creek 1.325 23,800 43
Clarion River 1,407 50 ,000 11
Redbank Creek 587 35 ,200 19
Mahon in g Creek 455 10 ,400 9
Crooked Creek 283 21 ,000 1
K i sk im in e t a s  Rive r 1 .986 185 ,000 56
Allegheny River at PIttsburgh 12 ,450 365 ,000 2 ,500

MONONGAHELA RIVER BASIN

Middle  Pork Rive r 221 10 ,900 0
Buckhannon River 424 13, 000 1
Tvgart River 1,675 22 ,500 129
West Fork River 863 36 ,500 4
Bjg Sandy Creek 280 30 ,000 0
Cheat River  2 , 110 160 ,000 99
Dunkard Creek 180 16 ,800 0
Cascelman River 625 50 ,000 10
Laurel Hill Creek 171 10,900 2
Youghiogheny River 1, 950 108 ,000 300
Monongahela Rive r at P i t t sburgh  7 ,900 210 ,000 700

BEAVER AND UPPER OHIO RIVE R BASIN

Shenanpn River 825 33,000 6
N eqh annock Creek 211 6 ,690 4
Connonuene qqfng  Creek 731 23 ,000 6
Beaver R I v e r  2 .090 105, 000 74
Raccoon Creek 129 10 , 000 5
Chartiers Creek 191 13 ,500 16
Ohio Rive r at Sewicklev 20 ,600 574 ,000 3 , 400

*Wj th e x i st i ng  (1969) reservoirs in operat ion .

The na lor  population centers are interconnected 1w a system of
highways (shown In PI~ ure 11—4) whIch , al though extensive , cannot he
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considered as sufficiently adequate for the existing size and economic
development of the area. Recently constructed and currently programmed
interstate highways will help to partially alleviate the lack of access
to and within the sub—region. Interstate Route 90, paralleling the
shore of Lake Erie , links all of the lower Great Lakes communities
from Chicago to Buffalo . The Southern Tier Expressway (Appalachian
Corridor T), in southern New York , originating at Erie , Pennsylvania ,
links wi th  I n t e r s t a t e  Route 90 along the Lake Erie shoreline to pro-
vide access to markets in the Buffalo to New York City area. Inter-
state Route 80, known as the Keystone Shortway , traverses central
Pennsylvania from east to west. This route will be instrumental in
opening up this portion of the sub—region to markets east and west.
Interstate Route 79, called the Erie—Wes t Virg inia Expressway , pro-
vides western Pennsylvania and central West Virginia with major
north—south highway link. Interstate Route 70 joining from the west ,
through Wheeling, West Virginia , to an intersection with the Pennsylvania
Turnpike east of Pittsburgh , in Weatmoreland County , provides a bypass
around this major city to its south . The Ohio and Pennsylvania Turn—
pikes link the sub— region to market areas of the Great Lakes Region to
the west and to those of New York and the Atlantic Seaboard to the east;
and , wi th  junctures  to Inters ta tes  70 and 79, interconnect the Standard
Metropolitan Statistical Areas within the sub—region , and furnish access
for these areas to a widespread populace. Corridor M , an east—west high-
way north of the Pennsylvania Turnpike, also connects with Interstate
Route 70 in Westmoreland County, Appalachian Corridors D and E (east—
west) cross the water sub—region in West Virginia . In addition to this
major highway network , the need will develop for short feeder or access
highways to link industrial areas and future developmental opportunities
with the major highways.

Regularly scheduled commercial airline service is available from
Pittsburg h , Erie , Bradford , Dubois and Franklin , Pennsylvania; and
Wheeling , Clarksburg , and Morgantown , West Virginia , to all major  market
areas. Other limited commercial air service is available throughout the
New York and Pennsylvania portions of the sub-region from smaller airports
and landing fields . Airline service terminals are shown in Figure 11—4.
Air service and facilities are inadequate throughout the sub— region , and
some airports are presently approaching obsolescence . Major airline im-
provements are in progress at the Greater Pittsburgh Airport .

Rail facilities (shown in Figure 11—5) are mainly confined to the
gentler slopes of the terrain along the major river and tributary
valleys , serving the population centers which they helped to develop .
Access to Lake Erie ports is also provided by existing rail service.
There are in excess of 3,000 miles of rail trunk line in the sub—region ,
located to accommodate traffic in all directions . But rail service
for many types of goods is not adequate.

The commercial navigation system in the sub— region is shown in
Figure 11-5 , Sa and Sb, Commerce of substantial tonnage operates via
the Allegheny—Monongahela—Ohio Rivers to carry traffic from the head of
navigation to major centers downstream to the Gulf of Mexico. These
rivers form an important part of the extensive Ohio River inland water-
way system . The lock system on the Ohio and Monongahela Rivers is pres-
ently approaching complete modernization which will improve the efficiency
of water transporation in the southwestern portion of the sub—region .
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Water transportation via Lake Erie is the only significan t water
commerce in the northwestern portion of the sub—reg ion . There are
protected harbors  for  commercial lake t r a f f i c  at Dunk i rk and Barcelona ,
New York , and Erie , Pennsylvania.  The Great Lakes Waterway provides
access to vast industrial developments at I)etroit , Chicago , and along
the Atlantic seaboard .

3. RESoURCES DEVELOPMENT

Human

The 1960 popula t ion of the sub—region  was 4 , 771 ,000 w i t h  approxi-
mately 60 percent of these residing in the P i t t s b u r gh SMSA. (This con-
stitutes 16.3 percent of the total Appalachian population.) As shown
in Figure 11—6 , Sub—region F had a 1960 population that was about 63
percent urban , 30 percent rural and non—farm , and 7 percent rural farm .

~~~~~~~~

R ME

U N I T E D  STATES S U B — R E G I O N  F

Figure  11—6 D i s tr i b u t i o n  of Urban , Rura l , N o n - f a r m  and Farm
Populat ion in Sub—re g ion F Compared w i th  the U n i t e d
States , 1960.

Dist r ibut ion  of the 1960 popula t ion  ot 4 , 771 ,000 b y counties is shown
in Figure 11—7. A regrouping of this population by water areas is given
in Table 11—3.
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TABLE 11-3
POPULATION OF STAT E PLANNING SUB-REGIONS

Sta te  Planning  Wate r  Populat ion
Sub_r e~~~ons * Area 1960 Census

New York
SPSR l** F—i 269 ,542

Pennsylvania
SP SR 4 F — ]  721 , 891
SPSR 6 F—i 244,240
SPSR 5 F—2 2,883,729

West Virginia & Ohio
SPSR l7*** F—) 377 ,445
SPSR 18 F—3 274,164

Total Sub—region F 4,771 ,011

* See Figure 11—18 for State Planning Sub—region location.

** Chautauqua , Cattaraugus and Allegany Counties only, remaining 3
counties from New York SPSR 1. in Sub—region B.

~~~~~~~ Two Ohio counties , not in State Planning Sub—reg ion 17 (Jefferson
County in SPSR 11 and Bellnont County in SPSR 12) are included in
the popula t ion  to ta l  given for  SPSR 17.

Large , predominantly urban areas are located in the Pi t t sburgh , Erie ,
S teubenv i l l e—Weir ton  and Wheel ing S ta te  P lanning  Sub—regions . Sta te
Planning Sub—regions  6 and 18 are predominant  v ru ra l  wi th  S ta te  Planning
Sub—reg ions ~~, 17 and the port ion of ‘dew York S ta te  Planning  Sub—region
I in Sub—reg ion F , almost equa l ly  sp l it  between urban and r u r a l .

Cha rac t e r i s t i c s  of the populat ion in the  areas are s imi l a r  to popu la—
t ic~ age grouping  in the Uni ted  S ta tes .  The male—female  r e la t ionsh ip  is
In  about the r a t io  of 49 to 51 percent .  Figure  11-8 dep ic ts  popula t ion
by age groups.

Educational level statistics for 1960 indicate about forty percent

~ -mp let in g  1-8 years of e lementary educat ion : about 46 percent  comp l e t i n g
1—4 years  of h i gh  school , and about 12 percent  comple t ing  one or more
years  of col lege , which compares wi th  37.4  percent , 43.8 percent , and
16 .5 percent for the United States , respectively (See Figure 11—9).
Nationally, 41 percen t of the population over 25 years of age have at
least a high school education , Of the four states involved in the sub-
region , only the two Ohio counties , wi th 42 percen t , are above this
nat ional level , while New York , Pennsylvania , and Wes t Virginia have
attained 40 , 30 and 30 percent , respectively . In Sub-region F the
average educational attainment of the urban population does not
greatly exceed that of many rural areas of the United States. ibis
large and poorly trained urban population is one of the major impediments
to economic progress in this sub—region . The locations of Higher Educa-
tional Facilities are shown in Figure 11-10.
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Miners is

There are abundant mineral resources in the sub_reg ion .*/ Heavi ly
endowed with coal , petroleum and natural gas, this region has built an
econom y based upon heavy industry , steel production being the most im-
portant single element . Coal retains its position as the basic raw
material essential to many of the sub—region ’s industries.

Rock and mineral raw materials and products , the mineral fuels , and
water constitute the principal source from which in 1965 more than $3
billion in derived commodities were produced in the four—state area
which encompasses the sub— region . A large share of this , about 26 per-
cent , is attributable to the sub—region , judging from the wide occur-
rence of these materials in the water area. Bituminous coal , with re-
coverable reserves exceeding 30 billion tons, is currently extensively
mined in Water Areas F—l , F—2 and F—3 with long—term implications for
mine—mouth power installation and the need for metallurg ical coal by the
iron and steel industry . Natural gas and na tu ral gas liquids flow into
the economic stream from all three water areas , as do petroleum , cement ,
sand and gravel, stone , lime , and clay. Water Areas F-l and F-3 also
contribute salt and peat , and Water Area F—l , iron oxide pigment.

Aside from water , coal is the principal mineable mineral resource.
More than 25 percent of the National bituminous coal tonnage was mined
here in 1965. In addition to accounting directl y for  wages and salar ies ,
the indus t ry also contributed to the economy through its purchases of
materials and equipment , and furnishes the raw material for feeding the
numerous power plants of the sub—region . It is estimated that about
60 percent of the total coal production is consumed in the generation
of elect rical power . **/ This will p robably increase with  the wider use
of mi ne—mouth installations such as those constructed in Water Areas
F— 2 and F— 3. Long—term contracts and commitmen ts for  f uel for new
the rmal electric generating plants and steel mills indicate that coal
will be used principally fo r this purpose through the year 2000 . At-
tendant to this, and other industrial uses of coal by burning , is the
production of large quantities of fly—ash , which presents a disposal
or assimilation problem . However, this material possesses character-
istics which may make it adaptable to the sub—region ’s many pollution
and mine subsidence problems .

Production of fluid hydrocarbon fuels —— petroleum , na tural gas , and
na tural ga s liquids —— continues to be a sizable industry . In 1965 ,
the value of fluid hydrocarbons produced was $78 million (10 percent
of the total mineral value produced), of which petroleum was valued
at $35.5 million , and natural gas liquid s valued at $1~.9 million . Fluid

*1 Appendix I, Mineral Industry — Resources and Water Requirements ,
U.S. Bureau of Mines.

**/ U . S .  Bureau of Mines , op. cit.
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hydrocarbons are rated second in value to bituminous coal . Reserves
are equal to about 20 years production at the present depletion ra te .
Possibil ities of oil and gas in deepe r strata are being considered ,
along with more intensive recovery methods.

Al tho ugh limestone is the most important stone mined or quarried ,
its occurence is mainly confined to the central portion of the sub-region .
Reserves in terms of quantity are adequate for present and anticipated
future needs , and the quality is satisfactory for construction uses and
for use in cement manufacturing. Sandstones are widely distributed , and
reserves are adequate for any foreseeable demands of the construction
industry .

Sand is in adeq uate supply throughout the sub-region , but the reserve
of gravel is limited . However , any deficiencies in the area ’s supply of
natu ral grave l could be met within the area by the substitution of
crushed stone , or near the iron and steel producing areas , by crushed
blast furnace slag . Products involved in quarrying include cement , lime ,
crushed stone , sand and gravel. Limestone and dolomite as quicklime ,
hydrated lime and finely ground limestone are employed extensively in
the treatment of sewage plan t e f f l uen t , acidic industrial wastes , acid
mine wate r , public water supplies , reclamation and t .  a tm ent  of lakes
and streams , and a ir  pollution abatement.

At least 5 percent of the portland cement manufac tu r ing  capacity of
the eastern United States is provided by five plants in the sub—region.
A predominant share of the cemen t produced , estimated to exceed two-
th irds of prod uction , is also consumed by the construction industry in
the sub-reg ion.

Land8

The land area of the sub-region totals 16,368 ,000 acres (abo ut 25 ,000
square miles), of which present agricultural and forest land acreage is
15 ,328 ,000 and other acreage is 1,040 ,600. The presen t land use acreage
is as follows: cropland 3,065 ,300 , pasture 2,076,000, state and private
forest and woodland 7,899 ,000 , and other land 1,809 ,000. In addition ,
there are 477 ,800 acres of National Forest land in the sub—region . The
other land includes Federal land , urban and built-up areas and water
area. The present land use is shown in Figure 11—Il and public and
Federal land holdings are shown in Figure 11—12.

The rugged topography in southwestern Pennsylvania has limited the
sites for towns and industry to narrow valley bottoms and the flood-
plains and terraces of major rivers , especially in the more highly
developed southwestern portion . These natural obstacles have limited
urban expansion , increased population density , restricted circulation ,
and confined industrial location and expansion . The steep hills and
ravines have caused a far more fragmented and intermingled pa ttern of
res iden t ial , commercial and Industrial land use than is characteristic

I I  - 1 1 — 2 2
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NATIO N A LO T NEI  F O R E S T  LANDS
LANDS 29

11.0

STATE I
PRIVATE FOREST

& WOODLANDS CROP I
48.3 PASTURE LAND *Urban areas, surface water

37.8 areas and Federal land .

Figure 11—11 Land Use in Water Sub—region F.

of most urbanized areas in the sub_reglon .*/ The land usage pattern
is checkerboard in design with transitions to adjacent neighborhoods
frequent and abrupt. Rather large areas exhibit this broken up and
mixed land use pattern . The topographic breaks in the land use pat-
tern sometimes act as buffers between incompatible land uses such as
between heavy industry and residential or recreational areas. Par-
ticularly with respect to the Pittsburgh area, hemmed in on all sides
by the wide Allegheny , Monongahela and Ohio Rivers and contiguous steep
hillsides , the central business district is confined to a relatively
small triangle of land upon which is concentrated a vast economic de-
velopment . In the southwestern portion of the sub-region cmiv about
12 percent of all of the land is occupied by urban—oriented land use.
Of the balance , about one—half is undevelopable due to steep slopes
and strip mining activity.

By contrast in the northwestern portion of the sub—region a dif-
ferent land use pattern exists. Residential land is the largest single
land u9e type , with almost one—half of the occupied land devoted to
this purpose. These residential uses occupy large areas of land at
relatively low densities . However , land use devoted to commercial
development and industrial plants is competitive with residential
(and recreational) needs for central locations or other sites with
particular transportation or locational advantages, Residential growth ,
therefore , takes place on the outskirts of the urban area where re-
lativelv inexpensive land is available. In the erie area, about 12

~/ Historical Analysis of the Region~ Southwestern Pennsylvania
Regional Planning Comsti.sion.
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percent of the total land in urban use is devoted to industrial activities
including transportation , utilities and communication as well as man-
ufacturing. In this respect , there is a similarity to land use in the
Pittsburgh area.

Land use is restricted in many parts of the sub—reg ion by strip
mining and subsidence . Large areas of abandoned strip mines with land
deeply scarred and devoid of vegetation cover some 300,000 acres. This
particular hindrance to land use exists in the southwestern portion of
the sub—region , extending from east to west , namely Greene , Washington ,
Allegheny , Beave r , Bu tler , Indiana , Armstrong , Venango , Clarion ,
Jefferson and Clearfield Counties of Pennsylvania. Subsidence is an-
other hindrance to land use . This is a particularly serious prob lem
in areas where subsidence over underground mines has already occurred .
It is also a seriously po ten tial prob lem in portions of the sub-reg ion
in urbanizing areas where the coal has not yet been mined , but is held
in ownership by major coal companies , and is likely to be mined in the
near future . Under present Pennsylvania requirements , coal cannot be
mined under built—up areas without leaving support pillars . In addi-
tion , the Commonwealth administers a mine—subsidence insurance program .

Total surface water area in the sub—region amounts to 144,900 acres
or about 0.7 percent of the total land area. Of this surface water area ,
major reservoirs and rivers comprise 81,700 acres (0.4%) and small reser-
voirs less than 40 acres in size and streams less than one—eighth mile
wide , amount to 63 ,200 acres (0.3%). This la t te r area includes farm
ponds and small upstream watershed structures for recreation , f ish and
wildlife , irrigation , and water supply which amounts to 18,630 acres.
A restoration program is under way on state—owned lands in Pennsylvania
on areas that have no outstanding mineral rights.

Subsu rface water occurs in the unconsolidated glacial-alluvial
deposits in the major  rive r and tributary valleys in the northern part
and in the intergranular pore space and fracture zones of the consolidated
rocks in the southern part  of the sub—region . Ground water y ield at
about 90 pe rcent stream flow duration varies between 0 and 350 ,000
gallons per day per square miles as shown in Figure 11-13.

Individual wells properly located and constructed in the alluvium
along the Ohio Rive r , in the western part of the sub-region will produce
more than 600 gallons per minute . Throug hout most of the remainde r of
the sub-region , the wells will produce between 300 and 600 gpo except
in the a-uthern  part  where the y ield is less than 300 gpm . G round water
production characteristics are shown in Figure 11—14 . For further dis-
cussion of groundwater resources see Appendix H , prepareu by U.S.
Geolog ical Survey.

Although agriculture in the sub— region is declining and is expected
to contribute relatively little to the sub—region ’s potential for eco—
nomic growth, this type of land use covers an extensive part of the
sub—region ’s tota l lan d area. Therefore , it is agriculture ’s importance
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as a land use , rather than as an economic endeavor , which is a f a ctor
of consideration with respect to the sub—reg ion ’s future . Character-
istics of this resource are fully covered in Appendix A , Agricul ture ,
Forestry and Conservation . As stated the total agricultural and for-
est land in the sub—region is 15 ,328 ,000 acres. This acreage is
expected to decrease to approximately 14,929,100 acres by 1975. The
expected reduction in agricultural and private forest land will be
mainly due to increase in either Federal or state-owned land , land
occupied by reservoirs or land converted to urban development .

Highest quality agricultural soils are scarce , constituting only
about one percent of the land in the sub-region. Soils with some
limitations for agricultural use occupy about 18 percent of the area
and soils where many limitations to agriculture occur , occupy about
30 percent of the area. Soils on the remaining 51 percent of land in
the sub—region offer little prime agricultural potential . About 11 mil-
lion acres in Sub—reg ion F have been surveyed and mapped for  so il
characteristics.

The re we re 8.4 million acres of land in farms in 1949 , but by 1964
that  total  was down to 5.9 mil l ion acres. On this land there are about
45 ,000 farms having an average size of about 135 acres . Crop land com-
prised by far the largest acreage of any single type of farmland each
census year (about 40 percent), but the trend was steadily downward from
4.0 million acres in 1949 to 2.6 million acres in 1964, for a reduction
of 35 percent. All other types of farmland acreage followed the same
general trend . The decline in total farm acreage and numbers and Con-
current increase in average farm size experienced in the sub—reg ion are
part of a national trend . These changes are the result of higher yields
and more efficient farm production through improved technology and ever
increasing farm mechanization . These adjustments have occurred with
accelerated rapidity throughout most of Appalachia , wher e the na tural ,
inhere.~t handicaps of mountainous terrain keep the region ’s agriculture
at a comparative disadvantage with that of the nation ’s better fannin g
areas . The trends in this sub—region are expected to continue . Urban
and highway expansion have contributed to shifting land out of agri-
cult ure . Such adlustments are also expected to continue .

About ‘ne—half of the sub—reg ion is in forest and woodland. The
princ i~.- al iorest cover types are oak—hickory and maple-beech—birch .
The present cover serves reasonably well to hold the soil in place .
However , past misuse , land clearing , heavy livestock grazing , poor
timber rutting practices and forest fires have destroyed much of the
humus and the organic matter in the uppe r surface laye r of the soil.
These conditions have left one—third of the forest land in poor hy-
drologic condition and have materially reduced its capacity to absorb
and store precipitation . About 95 percent of the forest land has a
high to medium potential to improve hydrologically with proper man-
agement and protection .

Forest lands are well suited for timber production . Almost every
acre , or about 98 percent of the fores t  land , is capable of prod ucing
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commercial t imber.  The Conservation Needs Inventory */ indicates an
increase in forest acreage of about 629 ,000 acres between 1958 and
1975. Many species comprise the total growing stock which , in 1962 ,
amounted to about 9.65 billion cubic feet. Most of the acreage in-
crease will come from abandoned crop or pastureland .

Many commercial timber species , both so! twoods and hardwoods , are
found. No single species or small group of species comprise the total
growing stock which amounts to about 9.65 billion cubic feet.

Environmental Aa~p!~~~
The sub—region contains a number of areas with  scenic beauty of

such quality as to make them a unique part of the national heritage .
There are also areas of historical interest worthy of national attention .
Many additional areas of less significance , bu t wi th po ten tial f or public
enjoyment have been provided by the Federal , state and local governments
in the form of reservoir impoundments . A public consciousness is growing
in the sub— region for preservation of valuable natural features and
historical landmarks. Fish and wildlife habitat are guarded zealously.
Programs for open space preservation and optimal use and conservation
for scenic and recreational opportunities are seriously considered by
many planning agencies. The most mountainous areas of the sub-region ,
offering scenic beauty rarely equaled elsewhere , have a po tential for
use as major recreation areas. The river valleys of the major stream ,
in good par t, contain regions of scenic beauty and potential future
recreation.**/ There is a vast array of natural poin ts of his torical and
ecolog ical interest. Some of these have been developed by the National
Park Service as focal points for extensive visitat ion.

The fores ts which occupy abou t 50 percen t of the lan d area are q uite
scenic. Many of the forested areas are under consideration by the states
and the U.S. Departments of Interior (Bureau of Outdoor Recreation) and
Agriculture (U.S. Forest Service), for development of access and multiple—
purpose recreation opportunities in their future plans . Streams at many
locations feature scenic gorges , glens and waterfalls. There are located
in the Ohio River drainage , features such as the Chautauqua Gorge and
Cu c*~ *be r Falls; and in the Great Lakes drainage , fe atures such as the
Genesee Gorge (often referred to as the Grand Canyon of the East) . Other
points of scenic beauty are known to the local conservancy agencies .
These attractions include scenic beauty , nature , recreation and histor-
ical appreciation . As an example , the Pennsylvania State Supplement***/
and its new statewide outdoor recreation study , illustrate  the Common-
weal th ’s developmental program for  f u l l  real izat ion of these resources .
To compliment these endeavors , a Conservation Education Center is under

*1 See Appendix A.

**/ See Appendix F , Recreation and Aesthetics , U.S. Bureau of Out-
door Recreation for full development.

***/ Pennsylvania State Water Supp lement , Pa r t V , Main Repo r t .
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development by Clarion State College (Pa.) and the Commonwealth at Sandy
Lake In realization of a need for an educational ooportunitv relative
to p romot ing  and d issemina t ing  conservation s tandards  and p rac t ices  fo r
the sub-region ’ s ecology . The Center wi l l  he comp leted ear ly  enough to
be considered as an existing program facility. West Virginia , New York
and Ohio have in preparation similar studies to take advantage of devel-
opable opportunities in this sub—region as environmental enhancements.
Many of these are prepared for early imp lementation .

All of the states in the sub-region are developing and programming
new state parks (see Figure 11—12) to add to the existing water and
n a t u r a l  resource base fo r  recreat ion and preservation of areas of scenic ,
geologic , and h i st o r i c  impor tance .  In add i t ion  to the State provided
f a c i l i t i e s, p i cn ic k f nc ’ , f i s h i ng , boat ing , swimming, camping and boat
launching f a c i l i t i e s  provided by the  Federal (‘,overnment are shown in
‘igure 1 1— 15 .

The fores t  t r a c t s  and areas of a g r i c u l t u r a l  land , in t erming led  w i t h
the wood l and , o f f e r  extensive w i l d l i f e  h ahit a t .*/ Aquatic wildlife also
f i n ds  a large amount of su i t ab le  h a b i t a t , being avai lable  at n a t u r a l
lakes and reservoirs , ponds and s t reams.  Sport f i she ry  popula t ion  in
many s t reams , p a r t i c u l a r l y  in the northern part of Water Area F—l , in-
cl uding Lake Erie . is a constant source of recreation and en joyment :
cold and cool water streams , and reservoirs suitable for sustaining
t rou t , s m a l l — m o u t h  bass , walleved pike , muskel lunge and yel low perch are
common here. Water quality control endeavors will undoubtedly enhance
the  f i s h  and w i l d l i f e  populat ion and the enj oyment of their pursuit in
the future In the  water  areas where po l lu t ion  is a problem . Several
of the existing Federal reservoir and watershed Impoundments are in-
fluenc ing f ish nopula tions , especially in Water Area F—2 . Fish and
w i l d l i f e  p o t e n t i a l  is bel ieved to be unmatched  and f u r n ish e s  a des i rab le
and an a t t r a c t i v e  base for  s a t i s f a c t i o n  of increased pressure .

Most of the shore of Lake Erie is wooded and there  are many scenic
b l u f f s  over look ing  the lake .  The lake is a popular tourist and resort
area. It is used extensively for water supply , all types of recrea t ion
and commercial and sport fisheries. This latter activity is provided by
finfish species which include smelt , yellow perch , and walleye. More
fishermen utilize the lake than ever before . In general , the sport
f i s h i n g  In Lake Erie can be termed as good and it supports a large number
of recreational fishermen .

W i l d l i f e  resource areas are extensive , and the  resource i t se l f  Is
moderate to high in abundance. The resource consists of forest and
farm game species , Including deer , squirrel , grouse , rabbit , wild tur—
key , quail and bear. Even so , huntin g opportunity has been experienced
as only of adequate amount generally and can be improved . Hunting pres-
sures on big game habitat is exerted from the larger metropolitan areas ,

*/ See Appendix f , Fish and W i l d l i f e , for full deve lopment.
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principally Water Area F -2 .  As a result , the quality of hunting is im-
paired to some extent by crowding and by the existing limited access to
the rather primitive areas which are located mainly in Water  Area  F-l ,
and the mountainous areas of F—3 . Extensive waterfowl habitat areas
are in the development stage in Pennsylvania.

Many streams and val leys  in the area possess unique  and ou t s t and ing
charac ter is ti cs which are associated with wild and scenic rive r possi-
bil ities . State and Federal consideration of these streams , wholly or
in part , or in combination with existing and potential reservoir impound-
ments would enhance the natural resource appreciation opportunities des-
scr ibed above. There are also archae logic , historical and natural science*/
points of interest , and tra il systems which are available . (See Figure
11—16.) Scenic easements for development of these purposes are desirable
possibilities for enhancement of this potential.

Recen t Congressional action (Wild and Scenic Rivers Act , Public
Law 90—562) has provided the means for establishing and maintaining cer-
tain river and stream reaches in their natural , f r e e f l owing , undis turbed
state. Those nominated for possible designation as such in Sub—region F
are :

1. Allegheny River from the mouth at Pittsburgh to East Brady , Pa.

2. clarion River from Its mouth to Ridgeway , Pa.

3. Youghiogheny River from Oakland , Maryland to Youghiogheny
Reservoir  and from Youg hiogheny Dam to Connelsvil le , Pa.

4. Little Beaver River**/ from Eas t Liverpool , Ohio upst ream to
Ne g lv , Ohio on the North Fork and Elkton , Ohio on the Middle
Fork .

Ob jectives of the most far reaching consequence are etnboided in the
State coordinated Appalachian ilighiands Recreation Stud y wh ich has the
dual purpose to recommend a strategy of recreational development that
will bring the most significant benefits to the people of the area in
increased incomes and emp loyment wh i le , at the same time , meeting na-
tional goals for the conservation and preservation of our precious
scenic and nauural resources . Many of Pennsy lvania Counties of the sub-
region (Warren . McKean , Potter , Elk , Fores t , Clarion , Clearfield, Cameron ,
and Fayette) and .attaraugus County, New York are expec ted to reap a
bonanza of benef its from potential tourist/recreation areas designated
in this study . Progress in this effort will be sublect to limited funds ,

A , See Append ix F , Recreat ion and Aesthetics , U .S. Bureau of Out-
door Recrea tion, for full development.

**/ See tributary to Ohio River located just west of Sub—region F.
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but the expectation is that the complete study will be available as a
base for initiation of investments prior to 1980.

While Sub—reg ion F has many plus factors when the total environment
is considered , there has been much damage to the natural setting in various
areas involving relatively small acreages. The larger cities have become
unattractive in many instances and the outskirts contain many land uses
which detract from the natural beauty of the area. Water and air pol—
lution from industry are commonplace , although serious attempts (supported
by active research programs) are being made to combat the situation . Lake
Erie has been polluted to a serious degree near ports and where polluted
streams enter it. This situation is under active consideration by New
York , Ohio and Pennsylvania for amelioration measures , although unanimity
of interest may never be achieved. There is much soil erosion due to
mining techniques and to improper land use. Practices for which controls
are now in effect , or sought , have progressed to the point where there is
a serious downgrading of the envi ronmental q u a l i t y .  Acid mine drainage
has turned many stream s yellow and in many instances reduced their capac-
ity to support and reproduce aquatic and plant life.

~aç~ r_Reso~~ ces Development - Federal

Corps of Engineers

Reservoir Projects. The Corps of Engineers will have completed
by 1980 , a total of 16 reservoirs in Sub—region F on French Creek and on
the Allegheny , Clarion , Shenango , Beaver , West Branch Suaquehanna , Cheat
and West Fork Rivers. Three additional reservoirs , in the Mahoning
Creek Basin, are located outside of , but exert considerable influence on
Sub—region F. Most of the projects are primarily for flood control ,
but water supp ly ,  water qual i ty  control , hydropower and/or  recreation are
also included in many of the completed projects. Pertinent data on the
reservoir projects are ghown in Table 11—4 and their location in Figure
ll—17~ on Page II—l1—~7.

Local Protection Pro 1~ cts. In addition to flood control pro-
vided by the reservoir projects, there are also 25 local pro tec tion
projects built by the Corps of Engineers in Water Sub—reg ion F. Perti-
nent data for these projects are shown in Table 11-5 and depicted in
Figure 11—17.

Navj~ ation . The upper portion of the Ohio River is located in
Sub—region F and contains about 126 miles of navigable water. There are
also harbors for commercial lake traffic on Lake Erie . In addition ,
both the Allegheny and Monongahela Rivers have been made navigable for a
distance of 62.6 and 115.4 miles , r espec t ive ly .  Pertinent data for the
developments are shown in Tables 11—5 and 11—6. Their locations are shown
on Figure 11—17 . (Also Figures l1—5a & b.)

II - 11 - I ’ ~~~ 1’ .A h
~IJ3L~ TK...NCT ~‘rL1L;D

- .



Beach Erosion Control Pr~ j~ çt. A cooperative beach erosion
control project  consisting of seavalle , groins , and beach replenish-
ment along the lakeward shore of Presque Lake Peninsula was completed
in 1956. Additional major nourishment of the sand beach has been
completed since then.

U.S. Depa rtmen ul ture

Co~p~eted Wa tershed_Projects . Five upstream watershed projects
have been completely installed. These watersheds comprise an area of
46 square miles. A total of 20 retarding and multi—purpose reservoirs
controll ing 20.2 square miles and 7.6 miles of channel improvement have
been installed . The reservoirs contain 419 acre—feet of storage for sed-
iment , 4,967 acre—feet for flood prevention , 77 acre—feet for municipal
and industrial water supply and 3,780 acre—feet for fish and wildlife.

The est imated ins ta l la t ion  cost for  the s t ruc tura l  measures in the
five watersheds total about $1.54 million in addition to $471 thousand
for land treatment measures. Average annual flood water damages before
projects were installed totaled an estimated 187 ,200 dol lars . The
average annual benefits from the installation of the projects are esti-
mated to be 113,500 dollars . Watershed development is portrayed in
Figure 11—17 and pertinent data is shown in Table 11—7.

Approved Watershed Projects. An additional 11 upstream water-
shed projects have been approved and are being installed . These water-
sheds comprise an area of 1,235.3 square miles . A total of 93 retarding
and multi—purpose reservoirs with a drainage area of 626.8 square miles
and 26.4 miles of channel improvement. The reservoirs contain 9,297
acre—feet of storage for sediment , 90,423 acre— feet for  flood prevention ,
300 acre—feet for municipal and indus trial water supp ly ,  10 ,510 acre-fee t
for recreation and 22 ,903 ac re—fee t  for f ish  and w i l d l i f e .

The estimated installation cost for the structural measures in the
11 watersheds totals about $26.2 million with an additional $7.1 million
for land treatment measures . Average annual flood water damages before
project installation are estimated to be 1,410 ,800 dollars . The average
annual benefits from the installation of the projects are an estimated
1,769,700 dollars . Pertinent data for the watershed projects are shown
in Table 11—7.

~~~d Jse P~~grams . The land use , treatment , and management
programs of the various U.S. Department of Agriculture agencies are con-
tributing significantly to improve water quality of the sub—region by
reduction of erosion and sediment. Basic conservation plane are being
put into effect for about 2,672,000 acres by over 21,000 landowners
and operators cooperating with their local soil and water conservation
dis t r ic t s. To da te , a total  of 1,603 ,800 acres , or 10 percent of land
in the sub-region , have been adequately treated through the application
and installation of conservation practices needed to meet its planned
use , improvement , and protection . State and Federal cooperative forestry
safety and improvement programs cover the entire sub—reg ion . Appendix A
discusses the U.S. Department of Agriculture programs in detail.
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TABLE 11- 6
DEVELOPMENT OF NAVIGATION (19*0 )

Length t ’ pper Number of Size of
‘sb  - - River Of Pool Pool Li f t , Crest  Loc k Loc k Pla Ced In

‘ 3,” M i l e  Mile s E L e v . Feet  Of Dam Ch.mbere Chambers Operation

ALLEGHE NY R I V E R

2 6.7 7 .8 721.0 11.0 Fixed 1 56 ’ x 3 6 0 ’ Oc t  191..
3 I-. .5 9.7 734 .5 13.5 Fixed I 5 b x i I r ’) Oct  1934
-. 26 .2 6.2 745.0 10 .5 Fixed I ‘,6 x ) 6 ( I Sep 1 9 2  -

5 30 4 5 . 11 75 6 . 8  11 .8 F ixed I 56 x3 60 O c t  19 2 7
34. 3 9.4 ‘69 .0 12.2 Fixed I .h ’x3 6() Oct 1928

7 -Yp . 7 4p 9  7 8 2 . 1  1 3 .1 Fixed 1 56 ’ x36 ()’ N p. v 111 30
9.6 800.0 1 7 .9 Fixed 56 xlb (l Mey 1931

1r2 . 2  9 4  822.2 22 .2 Fixed I 56 x360’ Oct 1938

MON ON GAHE LA RI VE R

2 11.2 l2.~r 718 .7 9 .7 Fixed 2 l10 x 720~ Aug 1110 ’- a/
56 x 36 0 ’

3 23 . 9 11 . 7 726 . 1 1  8 . 2  F ixed  2 56 x 7 2 0 ’  May ‘FO C

56 ’x360 ’ b/
41.5 19 .1 743.5 16 .6 Cited 2 ‘0 9 x2 0 ’  

— 
Aug 1932 c/

~,(.x ‘20 -

Maxwe ll 61 .2 21 .0 ‘63 .0 19.5 Cited 2 8-4 ’ x 72 1) ’ O c t  1965
- r , I . s  Lar’di,p~ ~ 92 .2 S I -  778.0 15 .0 Cited I 94 ’ x 2 0
P 175 7 Ma rion 9 1 .8  11 .2 797 .0 19 .0 Cited I 84 xf,00 1975 d i
M4s r g a nt l S w n  102.0 Fr .O 814 .0 1 7 0  Ga ted 84 x600 ’ J u l  l Q ’~P ( —

H ildebr an d 108 .0 7 . 6 W 3 5 . (( 2 1 . 0 Cited I 84 x!’0fl ’ M sr  196 0
p ’ ; - C k I S k C s  1 1 5 . !. 13 3 9,i .0 22.0 Cited I 84’xfrOfl ’ .Jun 1 9#s

OH I O R I V E R

E m O w o r t l I  6.2 e/ 6.2 t/ 7l~F .() 9 ( 1  Cited 2 1l0 ’ x ’20 ’ Sep I~~2 1
11 (1 ‘x1200 ’

Dashie lds 13 .3 7 .1 692 . 1) 10.0 Fixed 2 1l0 ’ x600 A ug 1929
5 ‘x 360

31 .7 18 .4 6 9 2 (1 17 .5 Cited 2 1l0 x600 ’ Jun  193 1.

SIr ‘ a 14, 0 ’

New P - .1, h e r l a n d  54 .6 2 2 .7  664 .5  2 2 . 6  C i t e d  2 110 x 1200’  J u n  ~~~~‘ (

110 ‘ x600
P i k e  I s l a n d  84 . 2  2 9 .8 644 . 0 2 1 . 0  Cated 2 l l O x l l O O  Sep l4fr ’r

110 x600’
Hannib al 24, 6 6 2 , 2  623 )) 2 1 . 0  C i t ed  2 I I 0 x 1200’  1972

l10’ x600’

a 1 , ., k s  r , -  ‘r(struct ed 1949-195 3 .
h/ Nrw I . ’  ~s . 1 l ’ ’ ’ x~~20’  si 84’ x120 , under  c on s t r u c t  ton .

0~n . r p c o n s t r , , s  ted 1964-1961.
dl Mn vahl, crest conitru c ’ed on dim in 1959 .
ei M a i n  s h sn n e l dam . Hick  channel dim is at Mile 68.

!‘ P1,01 a l s o  extends 11 .2 m i l e s  and 6 . 7 ml lea up the Monongahela and Allegheny Rivers , respec tivel Y.

W I  I I  ‘~ I . I s ~~’ exist I “CI Loc and Dim 5,. 7
‘5. 1 1 1  ~~~ ( ‘ I . I C 5’  e 5 ( . U : W  I C I C k  5’- 8.
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Other Water Resources Programs. The U.S. Department of Agri-
culture ’s Farmers Home Administration has received 151 applications for
water and sever comprehensive planning grants from 25 counties totaling
aoout 1~37 ,JOO dollars. ifl addition , applications have been received
for loans and grants for improving , enlarging, or constructing sewer
systems , waste treatment plants , or storm drains from 85 communities ,
associations , public service districts , and towns. Total estimated
costs exceed 5b ,3i~~,OOO dollars .

Water Hesources Development — Non—Federal

Gtate Projects

1h e  Commonwealth of Pennsylvania has built 12 reservoir proj-
ects primarily for recreation . Two of the projects also include flood
control and one of them low flow au~~nentation as additional purposes.
Data on these state projects are shown in Table 11—8. The Commonwealth
has also constructed 2L1 local flood protection projects of various types
in all of the major river basins within the sub—region. (See Table 11—9).

I’ower Companies

The i;ew York State Electric and Gas Company has a darn on Two
:iok Creek to furnish water supply for a power plant . The Pennsylvania
U.ectric Power Company nas trle Finey iiydro—Electric Project in Clarion
County , Pennsylvania , which also provides recreation opportunities. Per-
tinent data for these projects, along witn other private and municipal
developmen ts, are shown in Table il—B .

Mun Ic i..pal

Table 11— 10 presents an inventory of water supply sources for
cities exceeding 5 ,000 population in the sub—region .
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TA BLE 11-8
NON-FEDERAL RESERVOIR PROJECTS

Project  Purposos Area of Benefit

C(~~lON’~’J ! AL fH OF PENN SYL VANIA
Pvmatuning Dam Flood Con trol , Flood Control & Low F lo w

Low Flow , in  c o n j u n c t i o n  w i t h
Recreation Shenango Reservoir.

Recrea ti on , Western Pennsv~-
vania , Southwestern New
York , & Northeastern Ohio ,

Lyman River Dam Recreation Potter County
Ole Bull Darn Recreation Potter County
Sandy Creek Darn Recreation Mercur County
George B. Stevenson Dam Flood Control , Flood Control on First Fork

Recreation Sinnemahoning
Re c rea t io n , Cameron County

McConnell Mill Run Recreation Lawrence County
Yell ow Creek Dam Recreation Western Pennsy lvania
Moraine Park Dam Recreation Western Pennsylvania
Raccoon Park Dam Recreation Western Pennsy lvania
Keystone Lake Recreation Western Pennsy lvania
Rverson Station Darn Recreation Southwestern Pennsy lvania
G i l - to n  F.lbrid am Water Supp ly, Galoton , Pennsy lvani a

Rec ri-at 1)75

MUNIC II’Al. AND PRIVATE (OVER 100 ACRES)
Edirsboro Lake Water Supp l y Boro of Edinboro , Pa.
Bull Reser ’.-oir Water Supp ly Boro of North East , Pa.
Brad tord Cit y Water Water Supp l y Brad f ord , Pennsylvania
Autho rit’ . Stor age
Reservoir

Pi n e- .- Dam Hyd r o  E lec tri c Powe r , Pennsylvania E l e c t r i c  Powe r
Recreation Company , Clarion Co . P a .

Lake Irene Recreation Private Development
Rid~ewav Water Works Water Supp ly R idgeway, Pa .
Dam

La trohe Reservoir Water Supp ly Latrobe , Pennsylvania
I. C. Bacon Dam Water Supp ly Amhrid ge , Pennsylvania
Lake Latonka Recreation Private Deve l opment
Unnamed Dam on Water Supp ly for Power New York State Electric and

Two 1.ick Creek Plant Gas Company
Beaver Run Reser voir W ater  Supp ly Vanderg r l f t , Pen n sy l v a n i a
Canad oht- I lkl- Re ri -I I ion Crawford Coun t v
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TAbLE 11—10
MU~dC1PAL WATER FACILITiES — C11Ik.~ EX CEEDING 5,000 POPULATION

Rated Average
E.st. ~3ource Plant Plant
}~op. of Cap . Output
.,,erved Supply MOD MOD

N EW YORK

Allegany 14 ,5 00 3 Deep Wells —— 0.350
: u nk i r ~ ~L) .115 Lake Erie 6.0
Fredonia 0 ,700 Canadaway Creek 1.5 1.2.5
Jamestown 50 ,000 8 Deep sells 8.0 L.O
.)lean 214,500 Olean Creek 0.0 3.7
Salamarica lO ,Juu Wells i4~ L4 1.u
Wellsvi~ 1e 0 ,000 Genesee River 1.2 1.1
Westfie~ -i 14 ,000 Chautauqua Creek 2.0 1.1

PENN SYLVANIA

Aliquippa 27,500 8 Wells Li.b
Axn.bridge 3b ,150 36 Wells 5.0 3.0
beaver o ,160 13 Wells 5.2 1.75
heaver 1-aUs 22 ,500 heaver River 0.2
belle Vernon 5, 000 Monongahela River 1.0 0.3o
Drackenridge 5,700 Allegheny River 3.0 1.5
braddock 12,500 Monongahela River 14.0 1, 1~
iiradford 18,000 Wells —— 14 .0
z~rooKvi11e 5,150 North Fork Creek 1.5 0.7

~rovnsti1le 8,UOU Monongahela RIver 3.0 0.9
tiutler 32 ,500 Connoquenesaing Creek 6.0 L4 .U

California 5, 000 Monongatiela River 0.615 0 .2 5
Cann on sbur g 10 ,000 (. hartier ’ s Creek 2.0
Charleroi 60,u00 Monongahela River 7.0

-, i a r ion  5, 300 1 Wells 1.07 0.5
Clearf~#-lcl 12,000 Montgomery Run —— 1.3
Connellsville 18,000 Youghiogheny River 3.5 3.0
Corry 7,750 29 Wells — 3.985
Dubois 15,000 Anderson Creek —— 2.0
Elizabeth 39,000 Monongahela River 14 .0 5.5
Eliwood City 22,000 Slippery Rock Creek 6.14 3.0

~.rie 160,000 Lake Erie 60.0 38.0
Ford City 5,500 3 Wells 2.0
Franklin 15,500 French Cr. & 0 Wells 2.6
Grove C it y  8,000 3 Wells 1.7 1.0
homer ~ity 5,500 Yellow Creek 0.62 0.375
Indiana 15,ouu Two Lick Creek 2.1 1.0
Kane 6,225 12 Wells —— 0.55
Kittanning 9,000 Allegheny River 3.0 1.0
Latrobe 21,000 Loyalhanna Creek 6.0 14.75
McKeesport 70,000 Monongahela River 10.814 9.0
Masontown ~~~~~ Mauongahela River l.~e2 0.0
Meadville 18,900 7 Wells 3.0 2 •5
Monac a 8,900 Il Wells 2.26 1.0

11-1 1 .5
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TABLE Il—lu
(Cont’ u )

MUNICI PAL WA TER FACILI2I~.S — CITIES i~XCEU)ING 5,000 POPULATION
Rated Average

i~st. Source Plant Plant
iop . of Cap. Output
Served Supply MGI) MOD

J ENNUI LVANIA
(Cont ‘d)

Monongahela 17,000 Monongahela River 3.0

~.ew Castle o~t ,5OO Shenango River i.0
sew Kensington 50 ,000 Allegheny River 9.0 5.7
Oil Ci ty  23 ,000 9 wells —— 3.0
iittsbur~ h 1,010 ,000 Allegheny and

Monongahela isivers 186.5 150.0
k-1unxoutawx~ey 9,000 ~4anoning Creek 2.0 0.95
Ridgway 7,uOO Oig Mill i~un 2.o 1.3
0t . Marys 10 ,500 Silver Creek 1.3 2.0
Sha ron 59 ,uuo Shenango R iver 14 .0 7 .5
Sharpsville 0,500 Stienango River 1.0
carentum 15 ,000 Allegheny River ~~çj
iitu~vil le  0,1400 lu Wells —— 2.2
Uniontovn 17,000 Youghiogheny River 4.0 1•77
Washington 42,000 Cnartiers Creek 5.0 2.5
Waynesburg b ,000 browns Creek 1.0
eLxinsburg 210,000 Allegheny hiver 20.0 lu.5

WEST V I R G iN I A

Clarksbur g 33,000 West Fork River  9.7
Fajrmont ~~~~~~ 

ilsygart  River 8.0 o.O
Graf ton 0 ,0~u Tygar t ~,aic e —— 2.0
Morgantown 30 ,Uou Monongahela Hiver 0.0
Moundsville 114,300 Wells —— 0.0
New Mart insvil le  5, 000 Wells —— 0.2 5
~eirton 32,000 Ohio River 2.0
Wellsburg 5,500 3 Wells —— 0.9
Weston ~ ,ouu west Fork River —— 0.148
Wheeling o14,000 ~hio River 20.0 8.u

10

Bellaire lI ,uou Ohio River 5. 6 1.0
Martine Ferry 15,800 9 Wells 11.9 2.3
Sh adyside 5, 000 j  wells 1 . 0 11  0.38
Steubenville 140 ,000 Ohio River  12.0 o.O

1 1 — !
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SECTION II — SOCIO—ECONOMIC STRUCTURE

4. INTRODUCTION

Planning Devices

An unders tand ing  of the social structure of Appalachia and the re-
lationship of cocio-economic development to the natural resources of
the region is facilitated by dividing the region for study into a number
of sub—aress designed to show the interrelstionshi p of the principal
s t ruc tu ra l  elements within and between the sub—regions.

In general , the Appalachian Regional Commission has been concerned
with  immedia te  and near f u t u r e  problems . The data bank they have
assembled on the  basis of State  Planning Sub—region s is the best current
information available on Appalachian characteristics and problems . But
the development of water resources recuires estimates of future cond i-
tions as far as 100 years ah,ad in some cases , and nearly always 50
years in to  the f u t u r e , according to the type of projects  being investi-
gated . To meet this need for long run estimates of future conditions,
the Office of Business Economics prepared for the Office of Appalachian
Stud ie s . Corps of Engineers , popula t ion , emp loyment and incom e est imates ,
for  19R9 , 2001) and 2020, based on historical trends. These projections
have been presented on the basis of economic sub—regions .

To meet the mcccl for tentative planning goals, the Office of Appala-
chian Studies r repared developmental benchmarks which provide a general
picture of what Appalachian population and employment would be if de-
velopmen t plan s succeed and the Appalachian economy approached the
characteristics of the nation . In this sense , the benchmarks provide
a target , and comparisons between projec ts  and benchmarks show the
“gap” which the development program s must seek to close . The use of these
benchmarks is shown in Chap ter 12 , Section I.

The Water Sub-regions , used as the principal divisions of the water
resources survey , were drawn to r e f l ec t  a grouping of the State Plan-
ning Sub—regions into the major river basins as far as this was practical.
As the planning work of the Corps of Engineers is regionalized on the
basis of major drainage areas , the combinations of river basins and
s ta te  p lann ing  areag f a c i l i t a t e d  work assignments among the  Corps Dis-
tricts and the Tennessee Valley Authority.

To summarize , results of the water resources survey are disp layed
on the basis of ten water sub—regions , numbered “A” through “J ,” these
sub-regions delineated on the basis of trade centers and flows in
Appalachia. The projections were further broken down by water areas.
The Appalachian Regional Commission used 63 State Planning Sub—regions to
display the data they have gathered . D if f e r e n t  facets of the Appalachian
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4

economy in relation to itself and to the United States as a whole are
shown by each of these planning breakdowns.

There are eight State Planning Sub-regions or part of the sub—regions
in Water Sub—region F. The State Planning Sub—regions are used in this
chapter as the principal means for display of sub—regional economic and
social statistics . The boundaries and identification number of each
is presented in Figure 11—18 , and the relation between the three State
Planning Sub-regions and other delineations is shown as follows in
Table 11-11.
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TABLE 11-11
RELATIONSHIP BETWEEN STATE PLANNINC. SUB-RECIONS, WATER

AREAS , AND C,ROWT}1 CENTERS
Economic Sub-

State Planning Location regions and
Sub-region Name Counties Growth Centers

1. (Partly in Southwestern Allegany in ORE 2; New
F—l ) New York Cattaraugus , York’s Southern

Chautauqua Tier , Lake Erie
Area

4. (Wholly in Northwestern , Pa. Erie , Crawford , In OBE 2 and 6~
F—i) Mercer , Venango , New Castle ,

Lawrence, Warren , Sharon , Farrell ,
Forest , Clarion Meadvi l l e , Lake

Erie Area

6. (Wholly North Ce’-~tral, McKean , Potter , In OBE 2 and 4;
~-j) Pa. Elk , Cameron , Bradford-Olean

Jefferson , Clear— Clearfield—
field Dubois

5. (Wholly in Southwestern , Beaver , Washington , In OBE 6; Creater
F-2) Pa. ~

‘
~reen , Fayette , West— Pittsburgh Area

moreland , Indiana
Armstrong , Butler ,
Allegheny

IL (Partly in Tuscarawag , J e f f e r s o n  In OBE 6;
F-3 River Valley Wheeling—

Ohio Steubenville

12. (Par t ly  in U pper Ohio Belmont In ORE 6 ;
F— 3) Valley , Ohio Wheeling-

Steubenville

17. (Wholly in Northern Pan— Hancock , Brooke, In OBE 6;
F-3) handle , W . Va. Ohio , Marsha l l , Wheel ing—

Wetzel Steubenville

18. (Wholly in Upper Monongahela Monongalia , In OBE 11 and 12;
P—3) River Valley , W. Marion , Preston , Clarksburg-

Va. Harrison, Dodd- Morgantown-
ridge , Lewis , Fairmont
Cilmer, ,  Tay lor
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Economic Characteristics

Economic Sub—region s 2, 4, 6, and 11 f a l l  in whole or in part in
Water Sub-region F. These economic sub—regions have been drawn around
the sub-region ’ s principal  growth centers.  The P i t t sbu rgh  area is the
economic center of Economic Sub—region 6, which also contains the
Wheelinq-Steuhenvllle area. Economic Sub—region 11 has three growth
points  - Clark sburg , Morgantown and Fairmont , West Virginia. For
Economic Sub-region 4, Wiiliainsport , Pennsylvania , is the principal
urban center. But Water Sub—region F only contains a part of this
economic sub-region . Within the water sub—region the Clearfield—
DuBoi s area is considered the focal point of growth.  The indus t r ia l ized
rim around couthern Lake Erie is the principal economic feature of Eco—
n cwnic Sub-region 2.  There are , however , several small inland growth
cen te r s .

A l t h o u g h  Sub— reg ion  F is one of the most strategically located , in
the Appalachian region , from this viewpoint of potential economic de-
velopment it has today some of the most severe economic problems. Many
of these problems are related to the sub—region ’s historically heavy
employment dependence on the steel and coal industries. There has been
a s t eady  dec l ine  in the t o t a l  salaries available f rom these emp loyment
sources. Accordingly, Pittsburgh has been one of the least “service
oriented ” of the large cities of the Uni ted States and wil l  probably
remain sensitive to total salary availability . Encouragingly , growth
rates comparable to the nation are now being experienced for trade ,
governmen t , and the transportation eciuipment industry ; while mining ,
c o n s t r u c t i o n , s toneclav and glass , f ab r i ca ted  meta ls  and machinery , and
primary metals are indicating an improved , but still below the national
rate , growt h factor.

The rapid development in the 19th century of the mineral resources
of the  area w i t h o u t  corresp onding development of o ther  sectors of the
economy and without adequate consideration of the efficiency of the
settlement pattern has been at the center of the region ’s problems.
The rugged nature of the topography for large portions of the sub-region
led to placement of rail and roadways in the narrow valleys . This
ultimatel y led to long lines of low quality housing ties. Primary
(Agriculture , Forestry , and Mining) employment in relation to population
has been higher here than in ~rny other large me t ropo l i t an  area of the
1~nited S t a t e a . */

Some of the general socio—economic characteristics of Sub—region
F should be considered as a basis for formulating strategies for eco—
nomicallv effective resource development. In Water Sub—region F , the

*1 RegIon in Transi t ion,  Economic Stud y of the  P i t t s b u r g h  Region .
Pittsburgh Pe~ Ional Planning Commission , 1963.
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malor metropolitan areas have been growing slower than comparable areas
in the nation ; consequently , from much of this area there has been a
large outflow of population . For example , Pittsburgh ’s low population
growth is almost unique among the metropolitan areas of the United
States. In jobs as well as in people . Pittsburgh has lagged behind
other metropolitan areas. The same is more or less true of the other
large cities of this sub-region . The smaller centers of urban popula-
tion have often shown adequate growth p a t t e r n s .

Looking at the em ployment picture of this area more closely, there
has been a striking lack of participation of female workers in the labor
force . This is the principal reason that the region ’s labor force par-
ticipation rate is below the national average. This low participation
rate for women is also the principal factor in the low proportion of
the population 14 veers old and over in the labor force. in this
respect , Pittsburgh is again at the bottom of the list of metropolitan
areas, and indeed has a labor participation rate lower than many small
cities. There are , however , reasons to suspect tha t  P i t t s b u rg h  is
movi ng slowly toward the na tional rate .*/

Along with this low participation ra te  much of t h i s  sub—region has
had a high unemployment r a te .  The P i t t sburgh  Regional Planning Associa-
tion found tha t  ever since the Korean War boom “ ... P i t t s b u r g h ’s un—
employment rate has been higher than the nation ’s , and among the larger
metropolitan areas , only Detroit has experienced as high rates of un—
emplovment .”**/ Wage rates have also been mixed , with some very high
wages but many lower than would be expected in a c i ty  of such s ize.
Slow growth, low labor force participat ion, and a mixed wage structure
are not only characteristics of Pittsburgh , but are found to a degree
in a l l  of the large urban centers of Sub—region F. These s t ruc tura l
features stem from a long history of resource exploitation under the
guidance of a few business leaders. Students of the area have poted the
minor role that small business plays in the large c i t ies  which dominate
the economy of this area.

Emplovument , wages and salaries earned during 1962 in each of nine
employment sectors are i l lus t ra ted  in Figure 11-19. Manufactur ing in
1962 represented the largest segment of employment in the sub—region
with about 37 percent of the total compared with a national average of
27.5 percent . Total wages and salaries from the manufacturing sector
accounted for 45 percent of the total of all sectors. Figure 11-20
shows a comparison of 1966 earnings between the United States , Appala-
chia and Water Sub—region F.

*1 Provisional Employment and Population Forecasts . Southwestern
Pennsylvania Regional Commission , 1968 .

**/ Region in Transition , Pittsburgh Regional Planning Commission ,
1963.
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About 18 percent of the total enmplovment was in wholesale and re-
tail trade , or slightly less than the national average . County averages
in this sector range from 24 percen t in Ohio County , West Virginia , to
12 percent in Hancock County, West Virginia. Total wages and salaries
from th is  sector  accounted fo r  14 percent of a l l  sectors in 1962.

The second ranking indus t ry , services , comprises 19 percent enrnlov-
meat compared to the 21 percent national average for the service industry .
A substantial increase was experienced during the 1950—60 decade due to
increased professional employment , mainly In the medical field . County
averages in t h i s  sector ranged f rom about 31 percent in Allegheny Ceunty ,
Pennsy lvania , and Monongalia Coun ty ,  I4est Virginia , to about 12 percent
in Hancock County , West Virginia. Total wages and salaries from this
sector accounted for  10 percent  of a l l  sec tors .

Transportation , construction , mining, finance and agriculture are
the major other sources of employment representing 8 percent , 5 percent ,
3 percent , 3 percent and 3 percent , respec t ively , of the total 1962 em—
plovment . The percentages of total wages and salaries for these sectors
were 9 percent , 4 percent , 3 percent , 3 percent and 1 percent , respec—
t i ye lv.

An economic sector for recreation has not been considered in the
discussion above . income stimulated by recrea t ion  a c t i v i t i e s  usua l ly
appears as Increased sales in r e t a i l  t r a d e  and general services.
Therefore , recreation ’s largest contribution is the stimulation it
provides to these other sectors. As an Indication of the degree of
s t imula t ion  a f fo rded  by recreation , the  States of Pennsylvania  and West
V i rg in i a  es t imate  that  t h e i r  annual t o u r i s t — t r a d e  business approaches
$3 bill ion and $300 mi llion , respectively.

In 1965 , Sub—region F had a work force of about 1, 750 , 300 of which
l , 674 , R0O were employed . The total work force for the sub—region has
increased only s l i g h t ly in recent years , and in the  heavi l y popula ted
urban areas there have been uneven , but significant employment losses.
For Pennsylvania State Planning Sub—region 5, containing the Pittsburgh
Metropol i t an  Area , there was a 0.4 percent  loss In labor force  f r o m
1962 to 1965. in Pennsylvania State Planning Sub—region 6 there was a
1o~s of 3.8 percent in the work force in the same period . The per-
centage of the work force employed has , however , increased each year
since 1962. In 1965 the rate of unemployment decreased to 4.4 percen t
compared from 7.2 percent in 1962. (See Figure 11—21).

More women are seeking and obtaining employment than formerly. As
the labor force has not grown greatly this has tended to create some
imbalance and the displacement of men . For example , in New York State
Planning Sub—region 1 , there was a 7.1 percent decrease in male em—
plovmnent from 19S0 to 1960 , while female employment increased by 15.6
percent.
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Many of the present skills were developed in the mining and heavy
metals industries and are being replaced by mechanization . Coincidently,
it is this intensive mechanization and resultant increased productivity
that is helping to keep bituminous coal compe tit ive as a useful energy
8ource. The strong unionization of certain trades slows changes in some
instances , making it diffic ult to overcome labor skill obsolescence.
Many of the heavily populated par ts  of the sub—reg ion are in moun-
tainous areas which makes long dis tance commuting d i f f i c u l t .  For t h i s
reason it is difficult to reorganize industries and to gather skillrd
work force needed for new industries .

In 1960 , the average annual family income in the sub-region ranged
from $8,240 in Cameron County , Pennsylvania , to $3,660 in Gilmer
County, West Virginia , with 38 of the 41 counties experiencing average
f amily incomes below the national average of 7 , 350 dollars .

in 1960 , the average per capita personal income ranged f rom $ 2 , 087
in Chautauqua County, New York , to $902 in Cilmer County , West Virginia ,
with levels for 37 of the 41 counties being below the national level of
1,850 dollars . A comparison of the per capita income throug hout the
sub—region as a percent of the national level is shown in Figure 11—22.

The major exporting industries of the sub—region are coal , chem icals
and all ied products , stone , clay and glass products , ferrous metals ,
fabr icated metal produc ts , machinery and electrical energy . Ferrous
metals have been the major source of income from exports. The major
domestic imports to this area are food , textiles and apparel.

Manufactured products of the area are exported to many countries
of the world nrincipally through the leading ports of New York City,
Philadel phia , Buffalo , Baltimore . and Lake Erie ports. Leading products
exported are machinery (except electrical), primary metals , transporta-
tion equipment , elec trical machinery , chem icals and allied produc ts and
glass.

Ports located in the sub -re~’ion are at Erie , Dunkirk and Barce-
lona. The ports of Buffalo , Tonawanda , and Niagra Falls are located
north of the sub—reg ion . The port of Pittsburgh , while not a sea-
go ing facility, handles a significan t commercial tonnage which finds
Itself in the export trade through the port of New Orleans . Ex-
porting indus tries in Wa ter Are a F -2  and in counties along the Ohio
River  in Water  Area F—3 con t r i bu t e  to t h i s  tonnage . Erie Harbor in
Water area F-I is the principal harbor in the sub—region and one of
twelve cities with port facilities on Lake Erie. Ships that trave l
the St. Lawrence Seaway can enter the harbor  at Erie . ‘I’he port usual ly
operates from April through November dependIng upon the weather condi-
tion in the Great Lakes area. The main products exported are oil ,
oil produc ts , lumber , machinery and steel products. Imported products
include pig iron , woodpulp , newsprint , rubber , tin , tapioca , flour ,
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road salt and plywood . Direct rail and truck loading to the hinterland
are provided . Water Area F-I is fortunate in its capabil i ty to have
its products transported to every corner of the world through the port
of Erie . Water Areas F-2 and F—3 enjoy the same capability via the
inland waterway system through the port of New Orleans.

The value of exported produc ts is of significance to the economy
of the sub-region , and offers potential growth induatries the oppor-
tunity to build upon the present export base. Allegany County in Water
Area F-2  exported products valued at $153 million , and Erie County  in
Water Area F— i exported products valued at $72 million in 1965.

Capital Avai lab~~fl~
The sub-region has adequate sources of funds for industrial and

commercial development. Pittsburgh is one of the nation ’s largest
banking centers. This center and others of smaller stature in the sub-
region for-n a highly agglomerated banking structure by which the lead-
ing private financial institutions are capable of offering sufficient
capital to business enterprises and various agencies engaged in indus-
trial promotion and general economic betterment . The sub—region ’s
established financial institutions , in addition to the various public
or semi—public lending agencies and programs which supplement the
business lending activities of the commercial banks (such as the
slate-encouraged industrial development organizations and the Small
Business Investment Corporations established by a 1958 Act of Congress),
are sufficient for the sub—re gion ’s future growth. The sub—region ’s
financial situation is shown In Figure 11—23.

The local industrial development corporations have provided sources
of capital for many new undertakings which might have found it diffi-
cult to obtain financing.

The states and the municipalities have had limited financial re-
sources. For the Appalachian Region , th is difficulty has to some
degree been removed by the programs started and/or enlarged under
the Appalachian Regional Development Act of 1965.

Local Att itudes

Attitudes toward economic growth vary considerably throughout Sub-
region F. Efforts are now being made to educate the public to the
community requirements essential if new industry is to be attracted.

The Appalachian program has served to alert the states to the po-
tentials the region holds for economic growth. The states ’ investment
plans are directed to those economic efforts and toward those sub-regions
where the process of economic development can be accelerated . As the
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program of the Appalachian Regional Commission has advanced , there has
developed a much better understanding of the needs of the sub—region
and of the necessity to improve the overall condition of the sub—region.
Consequently , considerable unity of purpose is developing among Federal ,
state and local planners . Most regional and county planning commissions
have studied present and future developmental possibilities , and have
determined their assets and problem areas .

Students of the Pittsburgh area find that the industrial and finan-
cial leaders are showing renewed interest In the sub-regional economy
and are setting new community goals. Because of its strategic location ,
many major headquarter corporations are currently locating imaginative
new indus t r i a l  research and development centers in the sub— region. There
appears also to be a revival of interest by the m a j o r  pr imary  metals
producers to plan for extensive rehabilitation of existing steel produc-
ing plants and for construction of new and modern facilities . A measure
of these activities are now evident and are considered par t  of the
existing socio—economic s t ruc ture .

Al though new entrants into the major manufactur ing complexes , par-
ticularly at Erie and Pittsburgh , have been slow in deciding that the
industrial and institutional environment would be conducive to a favor-
able return on their investments , it would appear particularly from
planning which is currently in evidence in the Pittsburgh and Erie and
associated urban complex that new and accelerated investment opportunities
are being actively formulated to not only bolster the previously sagg ing
trend in the area ’s cconoutic development , but also to augment its future
possibilities.

An extensive program for attraction of new enterprises to the sub-
region is being jointly carr ied on by the states , by the public utilities
systems , and by the efforts of regional industrial development corpora-
tions , all of whom appear currently to be willing to develop sources of
local capital to support new growth . The program is ga ther ing  momentum .

5. WATER AREAS

The three water areas of Water Sub—region F are divided into 8 state
planning sub—regions , or parts of sub—reg ions . The boundaries and iden-
tificat ion number of each is presented in Figure 11-18 , and the relation
between the state planning sub— regions and the other geographical de-
lineations is shown in Table 11—11. The state planning sub— regions
represent the basic planning units for the Appalachian Water Resource
Survey.

Water Area F—i

Water Area F—i has 26.4 percent of the sub—region ’ s total  employ-
ment , 28.4 percent of the sub—region ’s total manufacturing employment
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and 24.75 percent of the sub—region ’s total coemercial employment. It
is the largest of the water areas in the land area and the least devel-
oped with respect to land use. With the exception of Erie end Chautauqua
Counties which border on Lake Erie , water transportation is not avail-
able in this water ares. The predominant manufacturing industry is
the machinery sector v1~th fabricated metals, stone, clay , and glass ,
together equalling that of the machinery sector. For the seventeen
counties of this water area more than half of the total employment is
found in Erie . Chautauqua, Lawrence and Mercer Counties, and even a
larger concentration of the total manufacturing employment .

State Planning. Sub—region 1

New York State Planning Sub—region 1 contains six counties ,
three of which are In Water Sub—region F and the remainder in Water
Sub—region B. In this section of the report only the three counties
located in Sub-region F are included , unless otherwise noted . Allegany ,
Cattaraugu s , and Chautauqua Counties within New York State Planning
Sub—region 1 account for about six percent of the water sub—region’s
total population . The state planning sub—region is slightly more rural
and more agricultural than the water sub—region overall. See Figure
11—24.

Population increased 6.5 percent during the period 1950—1965.
Concurrently , total employment increased 5.4 percent. Within the manu-
facturing sector , employment in food , textiles and the wood and paper
industries showed modest gains. Employment during this period in the
private services sector , and to some extent in the government sector,
helped counterbalance losses experienced in other sectors.

In 1965, the employable labor force in this portion of State Plan-
ning Sub—region 1 numbered 108,400 persons. There were 4 ,800 persons
unemployed , an unemployment rate of 4.4 percent.

Of 103,600 persons employed in these New York counties , 49 percent
were employed in services, and 35 percent in manufacturing. Employment in
machinery and miscellaneous: clay , glass and metal; and wood and paper.
In terms of numbers of employees, each employment category , wholesale and
retail trade , government , and personal services, accounted for about one-
half of the number provided by the manufacturing sector; and the agri-
culture sector accounted for about one—third .

State Planning Sub—region 1 embraces growth centers that are pres-
ently more localized at the following widely dispersed primary points in
contrast to more highly developed , closer knit , regibnal centers prevalent
elsewhere in the water sub—region .

Jamestown-Warren. This primary growth center extends from May-
yu le along the shores of Lake Chautauqua , around Jamestown , south along
Route 62 and the Conewango Creek to Warren , Pennsylvania , where the
Conewango flows into the Allegheny River.
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Figure 11-24 Population , Employment and Urban—Rural Population
Distribution of State Planning Sub—region 1 Com-
pared to Sub—region F.

Jamestown has long been an important furniture manufacturing city .
Other important manufacturers in Jamestown produce electrical appliances ,
ball and roller bearings, metal products , tools and voting machines . The
village of Falconer , just outside of Jamestown , has several large manu-
facturing plants producing items such as toys, metal partitions , metal
products , furniture , petroleum , wire , electrical equipment and elec-
tronic components.

There are a number of small industrial research laboratories in the
growth center which conduct research in a variety of fields including
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ultrasonics , ceramic fusions , X—ray diffraction , metallurgy, lubricants
and industrial finishes . Most of these labs are connected with local
manufacturing plants.

Chautauqua Lake is a popular resort area , attracting visitors from
a wide area. The cultural activities at the Chautauqua Institution also
attract many su~~~r visitors .

A nuaber of factors combine to give the Jamestown growth center a
good potential for future economic growth . Among these are a large urb an
population , a strong , diversified industrial base , good transportation
facilities , and ample hinterland recreational opportunities . In addition ,
there are many desirable industrial sites in the growth center with avail-
able rail and utility service .

Lake Erie. This incipient growth center extends along the shore
of Lake Erie from Silve r Creek to Ripley in New York , and in contiguous
with megalopis developments on the east to Buffalo , and on the west to
Cleveland , Ohio. It is just north of the Jamestown growth center and
includes the City of Dunkirk and parts of seven towns which together are
forming a cohesive , continuous strip development along the Lake Erie
shoreline. The hinterland of the Dunkirk-Lake Erie growth center includes
the northwestern half of Chautauqua Coun ty and sm all parts of Erie and
Cat taraugus Counties.

Dunkirk is an important industrial center specializing in the pro-
duction of iron and steel and metal products. Food processing and can-
ning of a large variety of locally grown produce are important sources
of manufacturing jobs in Dunkirk and several smaller communities in the
growth center. Westfield is especially noted for the production of
grape juice and grape product. from locally grown grapes. Silve r Creek
has a diversified manufacturing base including manufacturers of elec-
trical equipment , food processing machinery , machine tools and food
products.

The State University College at Fredonia has made a substantial con-
tribution to the economy of the growth center in recen t years . Its
enrollment , about 2,700 is roughly double the figure five years ago.
An expansion program which is currently underway is expected to result
in further enrollment increases ove r the next five years .

Industrial research is also contributing to the economy of the
growth center. Laboratories in Dunkirk , Silver Creek and Westfield
conduc t research in such fields as hot water and steam boilers , elec-
trochemistry , rocket engine., automation equipment , vacuum chambers ,
cryogenic., electromagnetic. and food processes. Some 325 scientists ,
engineers , technician s and supporting personnel are employed in these
labs .
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There are many popular water recreation sites in the growth center
along Lake Erie , including Lake Erie State Park and a number of private
beaches. However, in recent years pollution of the lake has reduced
the attractiveness of many of these facilities.

In the hinterland , water recreation is available on Chautauqua Lake
and a number of smaller lakes. A small-boat harbor at North East ,
Pennsylvania for small craft navigation and recreational fishing has
prospects for early provision. This would also furnish a harbor of
refuge between Erie and Barcelona ; a similar harbor is also possible at
Lake Erie State Park. Skiing has increased in importance in the hinter-
land in recent years , with prospects for growth in areas amenable to this
resource .

In summary , several factors combine to enhance the growth potential
of the Lake Erie growth center. These include a strategic location , a
diversified industrial base , excellent transportation facilities and
ample recreation opportunities . In addition , there are many improved
and potential industrial sites in the growth center and an ample supp ly
of industrial water is availab!e from Lake Erie . An urban renewal proj-
ect currently in the planning stage and small boat-harbor improvements
in Dunkirk should improve that city ’s development potential.

Olean—Bradford . This well established Primary Growth Center
includes the cit ies of Olean and Salamanca and parts of five adjacent
towns in New York , and the contiguously associated Pennsylvania area
involving the City of Bradford and parts of two townships. Manufacturing
is a major activity contributing to the importance of this growth center.
Progressive manufacturers important to the output of the area produce
compressors , electronic and electric equipment , floor and wall tile and
cutlery in Olean. Salamanca ’s major  produc t is fu rn i tu re . In Bradford ,
leading manufactured products include petroleum , cutlery , valves , pumps
and compressors , electronic components and cigarette lighters. Total
manufac turing employment in the Olean-Br adford  growth center is esti-
mated at about 10,000.

A number of major manufacturing expansions are currently planned
for early implementation , or are underway . Of those completed in the
last two years , the largest is the $14 million ammonia—fertilizer com-
plex at Olean . This complex will provide about 200 jobs when fully
developed , and may stimulate significant ancillary development. It is
reported that there have been at least ten major industrial expansions
planned , underway or completed in the New York portion of the growth
center since the beginning of 1964. These represent an investment of
ove r $2 ,000 ,000 , and the creation of several hundred new jobs.

Wel1~vi1le. The Wellaville growth center includes the village
and mos t of the town of Wellsville , and par t s  of f ive  othe r adjacent
towns. The growth center extends east to west along Route 17 (the
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Southern Tier Expressway) from Andover , through Wel l sv i ll e , to Bolivar
and nor th f rom Wellsvil le , alon g the upper Genesee River , to Belmont.

Manufac tur ing  a c t i v i ty  is m a i n ly  concen t ra ted  in twr 1ar ~ e plants ,
one producing steam turbi nes and generators and the o ther , a i r  pre—
heaters . Other firms produce plastic products and metal furniture .

The basis for this growth center ’s developmen t poten tial lies in
improved transportation facilities via the new Southern Tier Express-
way and highways to service several improved and potential industrial
sites . The development of timber resources in the area around Wells—
yu le furnishes an opportunity to enhance current efforts to broaden
and expand the growth center ’s industrial base.

Hornell. The western f r i n g e  of this g rowth  center  including the
town of Alfred is located in Allegany County, and extends eas t to include
the City of Hornell and the Town of Canisteo . The total area presently
supports some 25 ,000 persons , with a large increase experienced in the
1960—65 period.

Alfred is a higher education center of 3,500 students who are en-
rolled at Alfred University and the State University of Ceramics and the
Agric ultural and Technical Institute. Both Alfred University and the
State University Agricultural and Technical Institute are currently
undertaking multi—million dollar expansion programs which are expected
to result in enrollment increases. The College of Ceramics maintains a
research laboratory with a full—time staff of scientists and technicians
doing research in ceramics , hi gh temperature  materials , solid state
physics and chemistry .

In addition to being a rail center , there is considerable manu-
facturing in Hornell. Major firms there  produce posta l  equi pment ,
women ’s hosiery , synthetic textiles , electric transformers and housings
for bearings. There are also a few small manufacturing plants in both
Alfred and Canisteo . Manufacturing employment in the grow th center is
estimated at about 1,000 persons.

In summary , the future growth potential of the Hornell—Aifred growth
center is based primarily on the institutions of hi gher  educat ion at
Alfred , plans for rerouting the Southern Tier Expressway through the
growth center and a small but diversified industrial base . In addition ,
there are a number of improved industrial sites in the growth center
enhancing its potential for industrial development .

Gowanda. Located in the northwestern portion of Cattaraugus
County on Cattaraugus Creek this area has a very high level of manu-
facturing employment for its population . Chemical and leather products
represent the major portion of thia employment and local leaders ex-
pect growth to continue in these sectors at or above the national level .
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Franklinvil le .  Located twenty miles north of Olean , New Yo rk
this area is expected to share the growth of t h is  urban area . With
good railroad facilities and access to markets and a skilled labor
force in machinery as a base , economic potential of this area is ex-
pected to be good . The availability of manufacturing sites purchased
by the community enhances the future potential of this area .

Statistical Summary. The growth centers in New York Sub—region
1 have exhibited growth potential sufficient to merit their identification
by the State of New York. I d e n t i f i c a t i o n  has been dependent upon the
factors discussed above in relation to each area. Generally, the plan-
nin2 sub-region has interrelated and highly developed urban complexes
with a growing economic base and sufficient space to permit continued
development and growth. The statistical summaries support the growth
potential of the planning sub-region . Data for the three counties of
State Planning Sub—region 1 falling in Water Sub-region F are shown in
Tables 11—12 and 11—13.
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TABLE 11-12
EMPLOYMENT BY SECTORS FOR 1950 AND 1960

NEW YORK STATE PLANNING SUB-REc;ION I

Abs olute
195 0 1960 Ch ange

TOTAL ALL SECT ORS 98 ,396 97 ,542 - 854

PRIMARY ACTIVITIES 14, 102 8,637 -5,465

A griculture 12 ,368 7 ,796 -4,572
Forestry & Fisheries 1.48 61. - 87
M ining 1 ,586 780 - 806

SEC (~~DARY ACTIVITIES 39 ,364 39 ,819 455

Contract Construction 4,921 4 ,744 - 1.77
Food & Kindred Products 2 ,752 3 ,272 520
Textile Mill Products 2 ,812 1,099 1 ,713
A ppa re l 572 97 1 399
Lumber , Wood Products ,

Fu rni tu re 7 ,705 7 ,415 - 290
Printing & Publishing 1 ,097 1,592 495
Chemicals & Allied Products 436 418 - 18
E l e c tr ic a l & Other Mach inery 6,908 8 ,823 1 ,915
Motor Vehicles & Equipment 330 654 324
Other Transportation Equipt. 436 322 - 114
Other & Miscellaneous 11 ,395 10 ,509 - 886

TERTIARY ACTIVITIES 43,716 46 ,668 2 ,952

Transpor tation & Coninuni-
cations 5,288 4 ,245 — 1 ,041

Utilities & Sanitary Service 1 ,132 1,639 307
Wholes a le Trad e 2 ,355 2 ,118 - 237
Ret ail Trade 13 ,848 13 ,813 — 35
F inance , Ins . & Real Estate 1 ,893 2 ,547 654
Personal Services 6,648 6 ,071 - 577
Professiona l Services 9,368 13 ,071 3 ,723
Recre ati ona l Serv ices 622 619 - 3
Publ ic  A d m i n i s t r a t i o n  2 , 513 2 , 660 147
A rmed Forces 69 85 16

NOT REP ORTED 1,2 14  2 ,418 1 ,204

~ / This information is for the origfna l State Planning Sub-reg ion
1 , con taining onl y A l l eg any , Cattaraugu s and Chautauqua Counties.
Unless otherwise noted , all other reference to State Planning Sub-
re gion 1 are for a six-county area (see Append ix E for boundary).
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State Planning Sub-r~gion 4 */

This area includes eight Pennsylvania counties in the north-
west corner of Appalachia.**/ These counties have a diversity of
terrain, grading from hilly forested lands in the southeast to rolling
and , finally, flat lake plains along Lake Erie. The counties are linked
by transportation routes to each other and to Erie , which is the trading
center for most of State Planning Sub—region 4. Venango County is the
center of Pennsylvania’s oil—producing area, and here petroleum equip-
ment and by—products lead the list of diverse manufacturers . Dairying
is the principal agricultural activity.

Lawrence and Mercer Counties are linked in terms of trade ,
commuting, and transportation to the Youngstown metropolitan area which
is just outside the Applachian Region. Within these counties are New
Castle and Sharon-Farrell, two important centers of manufacturing and
steelworking. Agriculture within Lawrence ar.d Mercer Counties is
dominated by dairying , fruits and vegetables.

Erie, the third largest city in the Commonwealth of Pennsylvania,
has long been a dominant influence on trade and economic development in
State Planning Sub—region 4. The Erie metropoli tan area contains more
than a third of the area’s 721,900 persons, the remaining two—thirds
being largely concentrated around the urban centers of New Castle , Sharon ,
Farrell , Oil City and Franklin.

Figure 11—25 indicates the portion of population and employment
in Water Sub—region F that is located in State Planning Sub—region 4.

•‘ .. Pennsylvania State Water Supplement in Part V , Main Report.
• : ‘ .  •t~ ht P.nnsylvania counties within State Planning Sub—region

,~~~~~~. Clariom , Crawford , Erie , Forest , Lawerence, Mercer , Venango,
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r 1gure 11-25 Popula t ion , Employment and Urban—Rural Population
[)istribution of State Planning Sub—region 4 Corn—
pari d to Sub—region F.

S t a t e  P lann ing  Sub—re gion  4 is sllpht .ly less urban than ~‘.
‘a ter

Sub—region F . in 196(1. the combined populat ion of these  no r thwes t e rn
P e n nsy l v a n i a  count ies  was classified as about 55 percent urban , 39 per-
cen t rural non—farm and 6 percent rural farm . (See Figure 11-25.)

The popula t ion  of S t a t e  P lann ing  Sub—region  4 increased 8.5
percent .~t Ir 1ng the period J95O—l965~ this rate , though moderate , is as
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high as that experienced in any State Planning Sub—region within the
Water Sub-region during this period , and is equaled within the Water
Sub-region only by the counties of State Planning Sub—region 1.

There s.c 258,800 persons employed in State Planning Sub—region
4 . Of th is employeme nt , service industries account for about 47 percent
and manufacturing industries about 42 percent. Manufacturing employment
increased during the period 1960-1965 at a rate of about three times that
t,f service industry employment. Within manufacturing , the chemicals and
petroleum sector exhibits the highest rates of growth , a rate of 6.8 per-
cent; this rate appears modest , however, in comparison with growth in
the chemical. and petroleum sector in other parts of Water Sub—region F.

Important in understanding the State Planning Sub—region’s
present economy and economic potential is its geographical situation be-
tween other planning areas where there is intense specialization in steel
and steel—related manufacturing . Employment trends within the steel in-
dustry in this area usually vary in response to fluctuations in the na-
tional economy and to changes occurring in the industry, such as govern-
ment defense spending , automation , steel imports and competition from
other material.. Although employment in the steel industry , as in the
nation , is not expected to increase significantly in the future, steel
will continue to play a major role in these counties , assuming it is able
to maintain its share of the total industry.

In 1965, the total civilian labor force in State Planning Sub-
region 4 numbered about 270,000, with about 11,200 persons unemployed.
The unemployment rate was 4.2 percent . There has been a significant re-
duction in the unemployment rate during the past few years . During the
period 1960—1965, the number of unemployed has declined by about 40
percent.

Of all persons 25 years of age and over , within State Planning
Sub-region 4, 4,2 percent have less than S years of schooling , this com-
pares to 9.5 percent for the Appalachian Region and 6.8 percent for the
nation . By this measure , State Planning Sub—region 4 ranks second among
State Planning Sub—region. within Water Sub-region F; State Planning Sub-
region 1 discussed previously ranks first with 3.3 percent having less
than 5 years of schooling.

New Interstate 79, running north—south through this area from
Pittsburgh to Erie , bisecting Lawrence, Mercer , Crawford and Erie
Counties provides good access to market areas to the north and south .
Interstate 80, running east to west through Mercer , Venango and Clarion
Counties , provides access to the New York and Cleveland market areas .
Interstate 90, extending along the shore of Lake Erie , connects this
part of the state planning sub—region to these same market areas .
Thea. n~w transportation system . provide locational advantage , to the
attraction of plants to thi, area. Industrial parks are available to
acco odate projected grewth in employment . A favorable factor that
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may further induce new industry is the large labor force , which is
relatively high—skilled . The availability of raw materials and natural
resources support a wide—based industrial mix which provides the neces—
sarv a t t r i b u t e s  for  growth industries app licable to this area such as
rubber and plastic products , fabricated metals , instruments , food and
kindred products ,  lumber products , and petroleum products.

Erie Metropolitan Area. In Erie , State Planning Sub—region 4
boasts Pennsylvania ’s only port on the Great Lakes and a well protected
harbor which has a capab i l i ty  to  handle large volume shipments of pulp-
wood , iron ore , limestone , grain , oil and other low value-to—weight cargo.
Steelmaking. oil , and gas production , forestry , farming and fruit orchards
provide major sources of employment and income within the State Planning
Sub—region . An abundance of mineral resources includ ing oil , na tural
gas, clay and limestone support significant cement , iron and steel in-
dustries. Other major manufacturers include machinery , transportation
eciuipment , rubber and paper .

The Erie Metropolitan Area includes, in addition to the Greater Erie
Area (138 .000 population in 1960), the City of Corry (8,000 population),
and smaller population centers Northeast (4,200) and Union City (3,800).
The City of Erie , abutting the shores of Lake Erie , has increased in
population from 117,000 in 1940 and 130,000 in 1950. Erie County had
a population of about 251 ,000 in 1960 : an increase from about 181 ,000 in
1940 and 219 ,000 in 1950. The Erie suburban area , principally Harbor—
creek and Middlecreek Townships have had a population growth from about
10,000 in 1940 to 40,000 in 1960, exhibiting significant growth potential.
As a growth entity, this indicates that Erie and its immediate suburban
environs have about 70 percent of the total county population .

A moderate 14 percent increase in popula t ion  from 1950 to 1960
ranked ~rie second among the five major metropolitan areas in the sub-
region in this respect.*/

Erie ranks third among the sub—region ’s five major metropolitan areas
in the general employment classifications of both manufacturin g and
finance—trade-services—government , expressed as percentages of total
employment ; both figures for Erie are about 41 percent . The 18 per cen t
increase (1950 to 1960) in finance-trade—services—government employment
moved Erie into second among the metropolitan areas. In contrast , the
area ’s manufacturing and eynplovment underwent the greatest decline of
any of the five metropolitan areas (12 percent) between 1950 and 1960.
while regaining its economic flooting and somewhat diversifying its
base.

*1 The five malor metropolitan areas include : Pittsburgh , Erie
Steubenville—Weirton , Wheeling and Youngstown-Warren .
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The employment losses in Erie ’s electrical and nonelectrical machin-
ery industries (from almost 18,000 in 1950 to about 9,000 in 1960) have
more or less been offset by the employment gains in other major industrial
groupings, particularly in transportation equipment.

Over one-fourth of total value added by manufacture in the Erie area
sterna from the combined group ings of electrical and nonelectrical machin-
ery and equipment , despite their large reductions in employment. The
machinery industries, therefore, continu.~ as Erie ’s most important manu—
facturing activities. The primary and fabricated metals industries
together rank just a shade less important than the machinery grouping.,
as determined by value added by manufacture or total employment.

In Corry , the area ’s second largest manufacturing center , several
large plants with a combined employment of over 1,000 persons produce
steel springs and metal office furniture . Smaller plants (100 to 200
employees) manufacture iron and steel forgings , internal combustion
engines, and aircraft equipment.

Girard , Fairview , and Lake City , contiguous to the City of Erie on
the west have manufacturing plants which offer employment in such lines
as plastics , control equipment and die castings.

Protected Erie Harbor offers the sub—region a contact with ports
of all continents of the world. The Port of Erie offers the finest in
dock facilities to large transport ships. Bituminous coal , oil , petro—
leum products, lumber , machinery , and steel products are the major im-
ports.

Youngstown—Warren Metrop~1itan Area */ Located just to the
west of State Planning Sub—region 4 Is the Youngstown—Warren metropolitan
area, Although this area I. outside of the Appalachian Region as such ,
it forms a continum of Water Area F—l and State Planning Sub— region 4 ,
exerting , as it does, a profound influence on west—central and south-
wee tern Pennsylvania.

The population of Youngstown—Warren in 1960 was 509 ,000 persons .
During the previous ten—years from 1950, the area experienced a growth
of 22 percent.

Mahoning and Trumbull Counties are part of the steel—producing and
steel—using manufacturing complex of northeastern Ohio and wesrern
Pennsy lvania , related to Cleveland and to Pittsburg h in industrial struc-
ture , but more highly specialized than either.

*/ Statistical Profile , Youngstown—Warren metropolitan area data,
publication of the Federal Reserve Bank of Cleveland , 1968.
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Steel dominates the production and employment scene in Youngstown-
Warren . In 1960, the primary metals industries claimed slightly more
than 46,000 workers, or 57 percent of the total manufacturing work
force , and accounted for $435.5 million , or 55 percent of all value
added by manufacture.

According to the 1960 Census count , plants fabricating metal prod-
ucts engaged the services of 7,500 persons in the Youngstown-Warren
area; the electrical and nonelectrical machinery industries each em—
ploved about 5,000 persons. Other manufactured products include:
bakery goods, men ’s and boys ’ trousers , fabricated rubber goods, metal
doors and sash, metal stampings , industrial boilers, metal working
machinery, lamps , mufflers for automobiles and railroad cars.

Since employment in this area is so heavily weighted toward manu-
facturing , the proportion of the labor force in finance—trade-services—
government is low. During the 1950’ s and early 1960’s, however, the
number of persons engaged in providing financial services in the area
has registered a large percentage increase. This may continue and lend
support to a substantial employment increase.

Meadville. The county seat of Crawford County contains approx-
imately 50 percent of the count’~’s population within Its urban area. It
is the county ’s retail trade center and the site of Allegheny College.
Although livestock production and the growing of grapes contribute to the
economic base of the area, manufacturing dominates the employment picture
with a viscose plant and zipper factory employing approximately 3,100
persons. The unemployment rate has been dropping and with completion of
Interstate Routes 79 and 80 offering excellent accessibility to markets ,
the future growth potential is considered good.

Franklin—Oil City. Manufacturing accounts f or about one—third
of this area’s employment with 30 percent of this in the high wage
category and 60 percent in the medium wage category . Natural resources,
especially oil, are abundant in the area and contribute to the economic
base. Most factories in the area (90%) employ less than 20 persons which
suggests a wide range of diversification . Existing industry in the area
is expanding and the completion of Interstate Route 80 provides a favor-
able growth potential.

Statistical Summary. Statistical data relating to the economy
of State Planning Sub—region 4 are given in Tables 11—14 and 11—15.
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TABLE 11-14
EMPLOYMENT BY SECTORS FOR 1950 AND 1960
PENNSYLVANIA STATE PLANNING SUB-REGION 4

Abeo lute
1950 1960 Change

TOTA L ALL SECTORS 239 , 559 247 ,019 7 ,460

PRIMkRY ACTIVITIES 22 , 802 12 ,680 -10 , 122

Agr icu l tu re  17 , 182 10 , 106 - 7,076
Forestry & Fisheries 293 206 - 87
Mining 5,327 2,368 — 2,959

SECONDARY ACTIVITIES 109 ,510 108 ,962 - 548

Contrac t Construction 10 ,656 10 , 259 - 397
Food & Kindred Products 3,495 4,611 1,116
Textile Mill Products 391 387 - 4
Appare l 455 315 - 140
Lumber , Wood Produc ts ,
Furniture 4,336 3 ,768 - 568

Printing & Publishing 2,521 3 ,284 763
Chemicals & Allied Products 2,694 2,350 - 344
Elec trical & Other Machinery 34,043 2 5 ,489 - 8,554
Motor Vehicles & Equipment 

~~2 753 211
Other Transportation Equipt, 2,087 7 ,752 5 ,665
Other & Miscellaneous 48,290 49 , 994 1 ,704

TERTIARY ACTIVITIES 103 ,703 117 ,044 13 ,341

Transportation & Coimnuni-
ca t io ns 16 , 785 13 , 869 - 2,916

Utilities & Sanitary Service 3,519 3 ,595 76
Wholesale Trade 4,948 5,473 525
Re tai l  Trade 33 ,863 35 ,631 1,768
Finance , Ins. & Real Estate 4,660 6,678 2,018
Persona l Services 14,321 14,324 3
Professional Services 18,864 29 ,691 10,827
Recreational Services 1,365 1,520 155
Public Administration 5,183 5,987 804
Armed Forces 195 276 81

NOT REPORTED 3,544 8,333 4 ,789
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State Planning Sub—region 6

This planning gub.~region*/ occupies the least populated
area of Pennsylvania. There are no large cities and the dominant char-
acteristic is large tracts of forested mountainous country separating
scattered *mall settlements. Lou population density and circuitous
alignments of highways make for poor accessibility. Much of the sub-
region is in national or state forest, and there are considerable rec-
reation resources. The two northern counties , McKean and Potter , look
toward the counties across the state line in New York for m uch of their
employm ent , trade , and services. (See Figure 11—26.)

Clearfie].d and Jefferson Counties are alike in that they have
a declining soft coal mining industry and consequent employment and
eopulation losses. In these two counties there is more agricultural land
than in the others of State Planning Sub—region 6.

In 1965 , State Planning Sub—region 6 contained about 244,000
persons and total employment stood at about 84,400 workers. Manufacturing
eemt~1ovment accounted for about 39 percent of total employment and services
employment about 45 percent.

During the period 1960—1965, population increased less than 1
percent , while total employment declined about 6 percent . Relative
losses in employment were greatest in the construction , mining and trade
sectors. Although services employment declined generally during this
period , private services employment increased about 26 percent . Notable
increases occurred in two other sectors , agriculture , forestry and
fisheries and government ; both increased approximately 13 percent.

In 1965, the total civilian labor force numbered about 89,200,
about 4,800 of these were unemployed : an unemp 1 ovmrent rate of about 6.2
percent. During the period 1960—1965, the nercentage change in the un-
employed was about 43 percent decrease .

One of the largest stands of timber in the eastern United States
is found in State Planning Sub—region 6, where commercial forests and
public-owned parks and gameland account for more than half of the total
land area.

Economic and social interests of most of the area’s 240,000 pop-
ulation are strongly tied to several small urban areas which constitute
regional centers for trade and commerce —— Bradford (1960 populat ion of
15 ,000), DuBois (10,700), Clearfield (9,~O0), Punxsutawnev (8,800), and
Johnsonburg (5,000),

•/ ‘ears P~ann1n~ Suh—r.~~t oii ~ Inc lud.. ~~ Pennavivanla ceunti..
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rigure 1 1—26 Ponulation, Employmen t and Urban-Rural Population
Dis tribution of State Planning Sub—region 6 Com-
pared to Sub—region P.

Flec trical machinery , stone , clay and glass , and fabricated
metal  lnd t i st r i es  are the major  emp loyers in State Planning Sub—region 6.
Mineral  ex t r ac t i on , w h i l e  d e c l i nin g , continues to produce three  mi l l ion
barrels of crude oil annually. Natural gas reserves , east of the Brad-
ford oil fields , provide fuel for glass and other  i n d u s t r i e s .  Bi tuminous
m i n i n g  lq  also conducted throuehnut the southernmost counties. Forests
in t he  st a t e  p l an n i ng  sub-region a t t r a c t  t housands of visitors annually
and ~upn or t  s i g n i f i c a n t  r ,r lmarv  and secondary wood ’-us in g i ndu s t r i e s.

overall e r n wt h  has been r e l a t i v e ly  s low In the sub—regtci n due to
teoor~ t t I c  Isolation ant’ lad ’ I” major urhacs ar ea s .  Ccwm ’tunttv leaders
no~ ,‘n ‘ ‘ e u .’ r,v pr . omi nv he C rans ~~r t  St ~-‘r “f ’  mdve ~ttt ases of !ts area
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with the completion of the Keystone Shortway and improved linkage with
the Pittsburgh metropolitan area from a proposed Allegheny Valley Ex-
pressway . Improved access will play a key role in develop ing the area ’s
almost unlimited potential as a recreation and tourist area.

R14g,vay—St. Marys—Enmporiunm. The improvement of U.S. Route 219
through this area, between Interstate Route 80 and the Southern Tier
Expressway in New York will help growth in this area. The greatest
source of employment within the manufacturing sector is in electrical
machinery , followed by furniture and paper products , fabricated metals
and primary metals. Employment growth is expected to continue in these
sectors and also in printing and publishing . The powdered pressed metal
molding industry in the primary metal sector has contributed the greatest
growth in employment .

Clear field—DuBois . C lea r f i e ld  and DuBois are the major urban
centers in the southern portion of State Planning Sub—region 6. The
apparel sector in manufacturing along with food and kindred products ,
leather products and instruments are the major sources of employment
in Clearfield and Jefferson Counties. Punxsutawney , Brockway , Brookville ,
Reynoldaville , Phiiip sburg and Curwenaville are minor urban centers in
this area. The Keystone Shortway , Interstate Route 80 will help stimu-
late growth in this area.

Statistical Sum~~~y. Statistical data relating to the economy
of State Planning Sub— region 6 are given in Tables 11-16 and 11—17.
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TABLE 11 — 1 6
EMPLOYI€NT BY SECTORS FOR 1950 AND 1960
PENNSYLVANIA STATE PLANNING SUB-REGION 6

Abso lute
1950 1960 Change

TOTA L ALL SECTOR S 86 ,053 81 ,533 - 4,520

PR IMP~RY ACTIVITIES 18,533 8 ,794 - 9,739

Agriculture 5,2 12 2 ,808 — 2 , 4 J - ~
Forestry & Fisheries 225 103 - 122
Mining 13 ,096 5 ,883 — 7 ,213

SECONDARY ACTIVITIES 31 ,830 33 ,599 1 ,769

Contract Construction 4,226 4 ,239 13
Food & Kindred Products 1 ,195 1,163 -

Textile Mill Products 380 152 - 228
Appare l 1 ,182 1,326 - “ -‘4

Lumber , Wood Products ,
Furniture 1 ,864 2 ,071 207

Printing & Publishing 701 1 ,071 370
Chemicals & Allied Products 614 479 - 135
Electrical & Other Machinery 9,624 9 ,260 - 31) ’,
Motor Vehicles & Equipment 46 210
Other Transportation Equipt. 75 140 65
Other & Miscellaneous 11 ,923 13 ,488 1 ,56-’,

TERT IARY ACTIVITIES 34 ,628 36,573

Transportation & Coummuni-
cat ions 5,621 4 ,564 — 1,1)57

Utilities & Sanitary Service 1 ,244 1,522 278
Who le sa le Trade 1 ,603 1 ,701 98
Retail Trade 10 ,615 11 ,354 7~~~I

Finance , Ins . & Real Estate 1 ,43 2 1 ,681 2-4 1)
Personal Services 5,895 5 ,241 - 6!4
Professional Services 5,873 7 ,800 1 ,~~27Recreationa l Services 336 381)
Public Administration 1 ,958 2 ,.’54
A rmed Forces 5 1 7 ’ ,  2 5

NOT REPORTED 1 ,062 2,567 1 ,505

11-11-86 



TA B LE 11-I?
SOCIO-ECONOMI C CHARACTERISTICS

PENNSYLVANIA STATE PLANNING SPB-REGION 6
( Fo r  D a t e a  and P er Iod . In d i c a t e d )

E S TIMATED

- POPIJI.ATION 
~~~~~~ POPUlATION 1960

Rare I R u r a l
T- ’Ial Male Fetnalg Farm Non-Per,,, Cr4’~ n

T- ’t a )  .74 ~, ~~~ Number 244 24)) 119 ,697 124 , 53) I ,*,~.‘, 13 . “ 4 . 91 ,21)1Ah,,n lute Ch*nge
1 960-1 961,  -6’ ) ) )  Percent

Percent Change DIs tr ib utio n 1O(LO() 49.00 11 .00 4.77 ‘,7,6’~ 37. )4
— 0 . 3

Percent Change
lq5 ’I_ I’16 l ’ 10 .84 9.29 12 .11, — 52 .’” 1” .55 - 1 .7)

DISTR III17TIOT4 OF FAM ILIES BY ENC OME , 1961)
)Inth’r $2000- $3000- $6000 - $ 1 0 ,404)

~~~ Ove r

Number 7 ,871 6,088 2 7, 357 16 ,819 “~~~. % ,

r,- r c  en)
Otatrt bution 12.37 9.56 42.98 .76 . 4 2  8.17 100.00

!‘ , - r , e r c  Change
1910_ 106- , — 5 1 . 8 7  — 5 7 ,3 7  3 9 . 2 4, 4 4 5 .1 6  .9’) , 14 13.8?

ED UCATION OF PERSONS 25 YRS. AND OVER • 1960
—8 Y e a r s  -3 Years -‘r More Yrs.

Tota l Elementa ry Sthonl 111gb School

‘~ m,h er 1)8 ,159 ‘,9 , 55) 6.7 ,7),’ 11 , 791

Per ‘st
D int ,  t ’ , t ~~ot, 100 ,0’’ - . 3 . 10 - ,5 ,~~~l 9 . 4 Q

Percen t  Change
1 . 2 8 -4 . 2 5  3 3 . 3 3  ‘ I . ” .

inc lu de s per u wi Who have never attended schoo l , or who have less than n ’ year of s,bool,,~ i ,

EMPLOYMENT STATU S BY SEX - 14 AND OVER. 96” RATF OF UNEMPLOYMENT,
Total - Mate Female

One,,,. Unetn - Unem- 1962 ‘( .5
Emp l~~y~~~ d Emp loyed 2j~~~ ~~~~1 -~y.’ 0

“61 10,0
Number 81 ,417 9,1,1(41 55 , 11 7,’ 6,1)68 21 , 49’ 2, 4

Percent
D ’nt r h’ t l- ’n “ . 6.. 9, )), “‘( . 2 ’ - 9.8’’ 91. 62 8.48 “‘-5

Percent Change
1950.196’, 5.93 68.’’), — 1 . 4 7  44,41 26.1.’, 13.7,1 3

PERCENT I)ANCI “ :  -‘~5 15 WORK 1 94, 1 ,
,~~~~~~,~~ JAROR F aCE STA 3~ S BY SEX - 14 AND “f~~~~j 36” EMPI.0YMEN1 - S l ’ l- NF:Mrl ,(’yMjlN;

-~~ I ta I Male Irma ic ‘ 4 1  ) h,,~~. I ‘4~,.7I,, Out of In Out “I In Our o f  ,~~ e) . r r  N ,
l ,,h,’r Labor . 4 , - , ,  Lah,,r I. ‘ h r  I,ah’,r
1 ‘r, .‘ F o r c e  I - r ,  ,‘ F,, r ce F’, a I- ‘ ( , c  1-’ , W ork F ‘ , , r  7 1  ~1 —1 . S - . 41

89 ,94 1 82 ,68)) 62 ,012 21 ,2 18 2 7 , 9.7u 6 1 , .6 .’ C’t.kmi7*~~rs 4 8-. ,, I,-,
Per, en t  ‘ n,’oI’ l,Oyment -. , 0 - - .9 - 5,1 .5
D I a t r l ) , - , t 1  u~ 5 2 .10  4 ) ,3’ 1-. .5I 2 5 . 4 ’~ I I , .’ .. 64 . 76

F’ - ’ ’ . nI Change
‘I ’F ‘.11 ’ . 11., 11 .68 1, ’ ),.. ‘‘ .117

In, I , - ) , . r ’e , n ’n. In the A ,,,, .d F r ,
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Water Area F—2

W .iter Area F—2 has been the dominant growth area of the sub—region
based on its pas t perf ormance , representing 60.5 percent of the manu—
facturing employment of the sub—reg ion and 62.3 percent of its commercial
employment. This would indicate that it has the hi ghest potential , and
possesses probab ly the most strateg ic location as to growth possi—
b ilities , even though its growth rate has not been uniform and as high
as Water Area F—i , mainly due to restrictions placed on it by its infra-
structure .

Th e existing developments of Pittsburgh , Allegheny County, have
utilized to a ra ther  mature  ex ten t  many of its more attractive environ-
mental sites , particularly with respect to water borne transportation .
However , the contiguous Coun ties of beaver , Butler , Armstrong, Washing-
ton . and Wes tmo reland , with their relatively new urban centers , as com-
pared to Pittsburgh , appear to offer indications of better potential for
future growth . These growth centers are Kittanning , Ford C i ty , Butler ,
Aliquippa , Beave r Falls , Wash ing ton , Canonsburg, Donora , New Kensington ,
Monesson , Creensb urg and Unlontown . The existing industrial mix shows
a concentration in the primary metals , which in this area is almost
totally steel. Fabricated metals and machinery represent national growth
industries which are prevelant in Water Area F—2 . The trend in new plants
in these indus trial sectors has been in the counties surrounding Allegheny
County.

The chemical industry and the aluminum are national growth industries
which could take further advant.4ge of the area ’s strategic location .

An on-going phenomena in the southwestern  Pennsylvania  region is
the development of corporation headquarters with a trend toward huge
central administrative offices . This reflects an expansion of head-
quarters by m ajor companies firmly established. The Pittsburgh Standard
Metropol itan Statistical Area in 1960 had more firms with headquarters
offices than any metropolitan area in the United States except New York
and Chicago .

St a te  Plannin,g, Sub-reElon 5

The focus of these Pennsylvania counties is toward l ’it t sburg h
in terms of transportation , trade , commuting and services.*/ in Pitts-
burgh , almost half of the manufacturing labor force is employed in the

*/ State Planning Sub—reg ion 5 includes the nine Pennsylvania
counties : Allegheny , Armstrong, Beave r , Butler , Fayette , Gr eene , Ind ian a ,
Washit~~ton and Weatmoreland .

t 1 - l 1 - K 8
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steel industry . The industry is not concentrated , but is scattered in
smaller cities throughout the sub—region . Pittsburgh is the largest city
in Apnalachia, with many wholesale, financial, and commercial activities
not related to steel making. Figure 11—27 shown the proportion of pop-
ulation for Water Sub—region F In State Planning Sub—region 5.

The combined population of the nine counties numbers 2.8 mil—
lion and represents nearly half the population of Appalachian Pennsylvania.
Apnroximatelv 60 percent of the state planning sub—region ’s population re-
sides in the Pittsburgh area , with the remainder concentrated In the Towns

RURAL RURAL

1960 ~~~~~~~RN U:~~
N

PLANNING WATER
SUB -REGIO N 5 SUB-REGIO N F

POPULATIO N 1965 EMPLOYME NT 1965

Figure 11—27 Population , Employment and Urban-Rural population
Diatribution of State Planning Sub—region 5 Com-
pared to Sub—region F.
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of Alipuippa , Washington , New Kensington , Butler , Uniontown , Creensburg ,
Monesson , Jeannette , and Beaver Falls. The settlement pattern of this
area Is characterized by the urban corridors which radiate from Pitts-
burgh along the Ohio , Allegheny and Monongahela Rivers.

In 1960, the sub—region ’s population was about 73 percent urban ,
26 percent rural non-fat-rn and 2 percent rural farm . During the period
1950—1965. there was a population Increase of about 4 percent. (Figure
11—27.)

Tn 1965. manufacturing accounted for about 35 percent of total
employment in State Planning Sub—region 5, and services about 56 percent.
While total emp loym ent increased about 6.1 percent during the period
1960-1965, manufacturlnv employment Increased 2.7 percent and employm ent
in the services about 10.1 percent.

During the period 196O—l96~ . percentage changes In the level of
emnplovment among employment groups within the manufacturing sector were
minor , except for chemicals and petroleum , which declined —6.9 percent ,
and the machinery and miscellaneous category which increased 10.4 percent.
State Planning Sub—region 5 was the only state planning sub—region within
the water sub-region to experience a loss in the chemicals and allied
products. The largest relative loss experienced in the non-manufacturing
category was that of the mining sector , a decline of 22.4 percent ; even
this percentage loss was smaller than that experienced throughout most
of the water sub—region . Categories showing increases during this period
Include: construction , 7.7 percent; other private services , 24.6 percent :
and government , 12.7 percent .

In 1965 , the total civilian labor force in State Planning Sub-
region 5 numbered about 1,059,700: about 42,600 of these , or 3.9 percent .
were unemployed . During the period 1960—1965, the number of persons un-
employed declined 56 percent .

Rich deposits of coal , limestone , petroleum and gas combined
with advantages of access to national markets by highway , rail and water ,
have combined to make this area the malor manufacturing center of Appala-
chia and the steel—making center of the nation . While the industry has
tended to decentralize in recent years , the Pittsburgh area ’s steel—
making capacity remains unequaled . Associated with the steel industry
has been the importance of coal mining which still employs more than
15 ,000 workers.

Basic economic changes in the steel industry and in the mining
industry have had a significant effect on the economy of State Planning
Sub-region 5. The impacts of technology , decreasing demand and changes
in the locational requirements have reduced the manpower requirements of
these industries. Nearly 50,000 persons in the labor force have left
the area since 1958 to seek enployutent opportunities elsewhere resulting
in a net population loss of nearly 100,000. More recently, out—migration

ii -l 1-9()
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has been reduced and total population in some areas is now trending
upward.

While this planning area has been attracting new and diversified
industry in recent years, employment remains heavily concentrated in pri-
mary metals ; and the increase in trade and service sectors has not been
as extensive as in other major urban areas of the United States. Overall,
in spite of previous setbacks , the local economy is apparently making a
successful adjustment to economic change.

Two sub—areas of State Planning Sub—region 5 exemplify some of
the basic manpower problems faced in many parts of Appalachia Pennsylvania.
For several years, the Fayette County labor market area has been a prob-
lem area in terms of unemployment. Here, unemployment has been closely
tied to the mining industry which , in 1940, employed more than 20,000
persons. Depletion of economically recoverable coal has left fewe r than
1,500 miners working in this area. Major out—migration has resulted in
significant population losses and an accompanying decline in the labor
force. More than 40,000 people have left the labor market area since 1950,
with the labor force dropping from 52,000 to a present level of 41 thou-
sand. Other economic sectors in the area also have felt the impact of
decline. Presently more than 3,000 remain jobless representing an annual
loss of at least $15 million in regional and national income.

Today, the Uniontown—Connellsville area is undergoing a period of
adjustment, turning its emphasis from coal production to the establish-
ment of new and diversified industries. A major effort is needed to
gear th. present labor supply to the manpower needs of existing and
potential industries by training and retraining programs.

Pittsburgh Metropolitan Area.*/ In terms of metropolitan area
classification of the 1960 Census, the four—county metropolitan area
of Pittsburgh had a population of 2,406,000 people. Pittsburgh ’s largest
suburb , Penn Hills Township, more than doubled its population from 25,280
in 1950 to 51,512 in 1960. The City of McKeesport numbers over 45,000,
while Mount Lebanon and Wilkinsburg each has a population in excess of
30 thousand . Other cities, boroughs , or townships surrounding the City
of Pittsburgh with populations between 20,000 and 30,000 are, in order
of size: West Mifflin, Ross Shaler , Baldwin , Bethel , and Monroeville.

In Beaver County the population of Aliquippa Borough has remained
virtually unchanged at 26,000 between 1950 and 1960. Beaver Falls and
Aabridg., also within Beaver County , have populations between 13,000
and 16 thousand.

*1 In the preparation of this material on the Pittsburgh Metropolitan
Area use was made of Cross Sections, a publication of the Federal R ssrvs
Bank of Cleveland.
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Washington is the largest city in Washington County , with a popula-
tion of 26,000, while Canonsburg and Donora each has over 11 thousand
people.

Within West moreland County, the largest population centers are
Hempfield and New Kensington. Other cities or boroughs with populations
ranging down to 10,000 are : Monessen , Greensburg , Jeannette , Lower
Burrell , Latrobe , and Mount Pleasant.

Population growth in the four—county Pittsburgh SMSA was a compar-
atively low 9 percent from 1950 to 1960, more than half of which occurred
in Allegheny County.

In 1960, the industrial complex of the Pittsburgh area contributed
$2.9 billion in manufacturing value added. Total manufacturing employ-
ment has shown only a nominal gain of 1 percent during the ten—year
period ending in 1960.

The Industrial composition of the hub , four—county Pittsburgh area
is heavily weighted by the primary metals industry grouping , which
accounts for 40—45 percent of total manufacturing employment. The iron
and steel industry is important throughout the four counties , although
Allegheny County is clearly the center.

A great diversity of steel and related products is manufactured,
ranging from pig iron and heavy steel ingots to finely drawn steel
wire . Several large integrated steel plants , each employing over 5 ,000
persons, combine the operations of blast furnaces, steel works, and
rol ling mills while smaller firms (many with less than 50 employees)
produce iron and stee l forgthgs .

In addition to the basic iron and steel industry there are a number
of firms, each of which employs up to 1,000 workers , which manufacture
basic shapes of aluminum , brass, bronze, and copper. A zinc smelting
plant with more than 1,000 employees is located in Beaver County .

Pittsburgh has an estimated annual capacity of 32 million tons of
iron and steel. Production in 1962 exceeded one—fifth of the nation’s
total and makes it the country’s largest iron and steel making center.
The area ’s relative share of the total national capacity, however , has
been declining. This is the result of heightened competition from
foreign and domestic steel producers , the substitution */ of materials

*/ Some examples in which aluminum has replaced stee l are containers ,
bridges , highway guard rails , furniture , curtain walls , motor vehi cles ,
and trai lers . Glass has become a structural building material in some
cases replacing steel sheathing. Plastic gears have better wearing
characteristics and are quieter in anise applications than steel.
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such as aluminum, concrete , glass , plastics and timber , the geographical
shift in steel consumers and the westward migration of a part of the
iron and steel industry.

High labor costs are presently the key factor in the aubstituion of
other goods for steel and transportation costs of raw materials are the
important considerations in the location of new steel plants . While
Pittsburgh has a locational and transportation advantage in coal, the
midwest has transportation advantages for ore . Since a large r tonnage
of ore than coal is now used , this provides a locational advantage to
the midwest.

The second moat importan t industry in the Pittsburgh area in 1960
was fabricated metal products , which accounted for 10 percent of both
manufacturing employment and value added by manufacture .

Nonelectrical machinery is the next most importan t industry; it
contributed 9 percent of the value added in manufacturing in 1960 and
provided for 7 percent of the area ’s manufacturing employment.

Electrical machinery ranks fourth in importance among industries;
this grouping accounted for 7 percent of manufacturing employment while
it produced 9 percent of value added by manufacturing in 1960.

The food and kindred products industry provided employment for over
18,000 persons (6 percent of manufacturing employment); value added by
manufacture was over $200 million (7 percent of the total in manufactur-
ing) for the Pittsburgh Metropolitan Area .

Good supplies of clay, sand , and natural gas in the Pittsburgh area
facilitate the manufacture of stone , clay, and glass products. This
grouping accounted for roughly 5 percent of both manufacturing employ-
ment and value added by manufacture in 1960.

The Pittsburgh area*/ Is endowed with some of the world ’s richest
bituminous coal deposits , constituting a significant percentage of the
total deposits in Water Stth—region F. Of a total of 120 million tons
mined in the water sub—region in l965 ,**/ about 55 percent was mined
in the Pennsylvania portion and about one—third of this was mined in
the hub area (four—county) . Most of th. coal is used by the steel
industry and by the electric utilities for thermal electric energy gen-
eration , the latter being the largest single consumer of coal. In
maximizing the as of coal , liquid fusi production looms as a feasible
and ccspetititve process in addition to the many chemical by—products
from the conversion of coal into coks for me in the production of steel.

*/ Including deposits in State Planning S~é—rsgion 18.

~*/ See Appendix I , Mineral Industry — Resources and Water Require—
msnts , for detaile d analysis.
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Natural gas and crude petroleum are also produced in the area and
consumed by local industries . Clay is mined for use in the manufacture
of building brick , while sand , stone , and gravel are produced for road
construction .

Total mining employment in the Pittsburgh area has undergone a 60
percent decline between 1950 and 1960, to about 12,000 workers . The
significance of this attaches mainly to mechanization and not entirely to
production , although the latter may be considered to be somewhat absolute
to the end of that decade . In 1960, the region mined about 25 million
tons , less than one—third as much as in the peak year of 1913. Coal
mining , which forty or fifty years ago employed almost as many men in
the region as steel industry, is now only about one—eigh th as importan t
as steel In terms of jobs. But , it would appear that coal mining may
yet experience a rebirth. New mines are opening on the Pennsylvania—
West Virginia border which will produce coal for power generation pur-
poses. For the first time in fifteen years or so, coal miners are in
very short supply .

Uuch of the iron ore used in the steel mills is shipped by railroads
from the northern port cities of Cleveland , Ashtabula. and Conneaut ,
Ohi o, and Erie , Pennsylvania. This contributes to a high densi ty of
railroad freight traffic for the area . Conversely , a large amount of
coal is shipped to the Lake Erie area from the Pittsburg h region by
truck and rail. Unit train operations are widely used.

Water—borne commerce also plays an important role in the industrial
activity of the area. Bulk commodities such as coal , sand and gravel,
limestone , petroleum and chemical products readily lend themselves to
water transportation. Traffic on the Allegheny River In 1966 amounted
to approximately 5.2 million tons, most of which consist of the minerals ,
coal , sand and gravel. Traffic on the 128.7 mile Monongahela River in
1966 was 40 million tons. Coal amounted to 83 percent of this tonnage
which gives the Monongahela River the distinction of having the highest
coal density traffic in the world. Most of the coking quality coal is
shi pped downstream to the steel plants in the lower Monongahela and
upper Ohio River regions for use in coke ovens. Also , coal is shipped
downstream f or use in steam—electric plants. Iron and steel products
and bu lk  raw ma teri als of coal , sand and grave l , chemic als , and petroleum
account for  the largest par t of the ann ual tr a f f i c  on that por tion of
the Ohio Rive r within the Pittsburgh area.

The three malor rivers at the Golden Triangle of Pittsburgh thus have
been an important determinant in the location of many steel and chemical
plants. The resultant situation is not one on which there is (or can be)
a clean slate upon which to shape developments whose orig ins extend back
more than 200 years. During the ensuing decades many forces (including
the effect of the major rivers) were at work shap ing the me t ropoli tan
area as it now exists revealing such conglomerate features as the strings
of steel mill t owns located along the rnalnr rivers in the area , and large
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industrial complexes such as the world’s largest coke and chemical
works at Clairton, on the Monongahela River. Water—borne commerce
continues to influence the character of development.

Stat istical Su~~ary. Statistical data relating to the economy
of State Planning Sub—region 5 are given in Tables 11—18 and 11-19.
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TABLE 11-18
EMPLOYMENT BY SECTOR S FOR 1950 AND 1960
PENNSYLVANIA STATE PLANNING SUB-REGION 5

Abso lute
1950 1960 Change

TOTAL ALL SECTORS 961 ,193 975 ,910 14 ,717

PRIMARY ACTIVITIES 89,505 40 ,619 -48,886

Agriculture 23 ,211 14 ,923 - 8 ,288
Forestry & Fisheries 215 105 - 110
Mining 66 ,079 25 ,591 -40,488

SECONDARY ACTIVITIES 391,433 399,899 8 ,466

Contract Construction 51 ,341 50 ,387 - 984
Food & Kindred Products 21 ,633 24 ,911 3 ,278
Textile Mill Products 1,381 601 - 780
Appare l 3 ,305 4 ,495 1 ,190
Lumber , Wood Produc ts ,
Furniture 4,405 4 ,667 262

Printing & Publishing 10,287 14,091 3 ,804
Chemicals & All ied Products 8,428 10,627 2 ,199
Elec trical & Other Machinery 46,248 55 ,869 9 ,621
Motor Vehicles & Equipment 2,426 3 ,504 1,078
Other Transportation Equip t. 6,102 7 ,730 1,628
Other & Miscellaneous 235 ,877 223 ,017 -12 ,860

TERTIARY ACTIVITIES 470 ,004 504,846 34 ,842

Transportation & Communi-
cations 71 ,757 58 ,304 —13 ,453

Utilities & Sanitary Service 15 ,775 16,349 574
Wholesale Trade 28,857 31 ,075 2 ,218
Reta i l Trade 145 ,459 143 ,424 - 2 ,035
Finance , Ins. & Real Estate 28,782 35 ,576 6 ,794
Personal Services 63,320 64 ,547 1,227
Profe ss ional Services 77 ,246 111,517 34 ,271
Recreational Services 7,939 8 ,377 438
Public Adminis tra tion 29 ,331 33 ,816 4 ,485
A rmed Forces 1 ,538 1,861 323

NOT REPORTED 10,251 30 ,546 20 ,295
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TARLE 11-1 9
SOCIO-ECONOMU (3IA RACTKRISTI CS

PENNSYLVANIA STATE }‘IANNIN . 5118-REGION 5
(For Date. and Period. Indicated )

ES TI MA TED
POPU1ATI)~4 1966 POPUlATION 1960

Rural Ru ral
Total Male Female Farm Non-Farm Urban

Total 2.826 ,000 Number 2,883 ,728 1,408,836 1 ,674 ,892 47,792 76y , c~ i - 193 ,303
Ah~ - -~te Cha nge

191 (’- I’~#’f. -57 ,300 Percent
Percent Change Dij trib.tion 100 .00 48 . 85 5 1 . 1 5  1 .66 2 5 . 7 5  7 2 . 5 9

~~~ ‘ 1966 - 2.0
Pe rcent Change
1950-1 960 6 .6 5 4 .92 8 . 3 7 — 6 2 . 3 9  / b  11.08

DISTRIBUTION OF FAMILIES BY INCONE. 1960
Under $2000- $3000- $6000- $10 ,000

i~2~Q ~222... ~.1222._ ~222L 
& Over Tota l

Number 70 ,832 52 ,253 2 73 , 3 4 3  240 ,786 107 ,705 7 .~.,9l7

Percent
1) str ib utlon 9.51 7.01 36.70 32 .32 14.46 100.00

Percent Change
1950— ,oh ”  —48 .07 -64.68 -4.58 249.88 721 .55 8.53

EDUCATION OF PERSONS 2 5 YES . AND OVER . 1960
1-8 Year, 1-4 Year, 1 -r More Yra .

Total Elementary School High Schoo l of College

Number 1 .676,493 656 ,642 762 ,727 215 ,792

Per cent
flis tr thut ion 100.00 39.17 45.50 12.87

Percent Change
1950—1 960 6.29 13.70 29.10 24 .59

This Inc lu de s per,ons who have never attended 5(3, , , or who have less than -,ne year of schooling.

EMPLOYMENT STATUS BY SEX - 14 AND OVER . 1960 RAIN 01- UNEMPLOYMENT,l 962-65
Total Male Female

Unem- Unem- Unem- lqt, .~ 9.8
Employed 2i~~~ 

Emp loyed ~~~~~ Emp loyed 
~iiix~~ 1963 8.3

974,049 79 ,353 695,910 6)1 42)) 278,139 18 ,933
191, , 8.9

Percent
‘ t r , h u t , — , o  92. 47 7 .53 92.01 7, 99 93 .63 6 ,37

Percent Change
‘~s’ -~ “6, 1.50 2 1 .61 --. 72 .29 2 1 .3 3 32.85

PERCENT CHANCE Qh l-h ’- IN WOR K FORCE ,
L~BO8 F(SCE STATUS By SEX - I’. AN!) ‘)\‘Fb , 9b’ - EMPLOYMENT AND UNEMPLOYMENT

Tota l  Ma le 
— 

fen,, h- 965 Chng.1962-6 5
In Out st  In Oti t - 1 Ic I t  3 Number N - .
Labor Labor Labor Labor I ,h,, Labor

Liiz.$±.. Forc e 
~~~~ 

Force Force I rce i t  .W, rk 1- ,r 1 , 9, 70 — ...S — 3

Number 1,055 ,Ih)  ‘II 3 , 132 738 ,176 2 ) 6 ,18(3 297 , ’’9 7 H6 ,95 2 Tot.Emp loyment 1 ,1111 , 1(6 ) 51 .3  1, ,))

Percent unemployment .2 .0,1,1 -61 . 8 - 39 .2
D l , t r t b . , t ( - - r  51 .02 48 . 98 76 .2 5  2 ) 7 5  27 .66 12,34

Pe rcent Change
I I ’’ - 1 16’) 2 . 81 — ( 1 74 - 3 . 3 8  5 .55 22 ,8 9  — 2 . 3 1

ins- I - ’  perann. In the A rmed Force ..

II - 11-91

~~~~~~~~ ~- - - —-— —~r-— ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ : - . - - -. - —
~~~~~

_
~~~~~

•_
~~~~~~ 

- -  - -



Water_Area F—3

Water Area F—3 has only 13 percent of total employment of Sub—region
F, 11 percent of the manufacturing emp loyment and 13 percent of the com-
mercial employment. This area may be divided into two separate areas ,
the Ohio Main Stem Area of Hancock , Brooke, Jefferson (Weirton—Steuben—
yu le Urban Center); Ohio, Belmont and Marshall (Wheeling Urb an Center)
and Wetzel County (New Martineville Urban Center); the second area. The
Monongahela Main Stem Area of Monongalia and Marion Counties (Morgan-
town and Fairmont Urban Centers) and rural Preston County (Kingwood
Urban Center). The Stonewall Jackson area of Harrison County (Clarke—
burg Urban Center) , and the rural counties of Taylor, Doddridge , Gilmer
and Lewis (Weston and Crafton Urban Centers). Parkersburg (Water Area
G-’3) has in recent years become a focal point of a remarkab le industrial
growth which has spread in a linear pattern all along the Ohio River
Valley. The value of manufacturing in this area showed a phenomenal
increase of 88 percent between 1958 and 1963. The area along the Ohio
River between the old industrial complex of Wheeling and the new in-
dustrial center of Parkersburg has tremendous growth possibilities.

The industrial mix of the water area is quite divergent in the
Wheeling, Weirton—Steubenville area of the upper Ohio main stem . Steel
is the predominant manufacturing sector with stone , clay , and glass a
distant second. National Steel Corporation in Weirton—Steubenville has
retained a sound economic condition , but Wheeling Steel Corporation has
operated in the red for the past five years . The decline of this
corporation has had severe economic effects in its area. This area
called “Little Pittsburgh ” because of its similarity to Pittsburgh has
had its available land areas intensely utilized in the past. New
growth in this area could only occur at the expense of dismantling the
old. Marshall and Wetzel Counties have the old glass industry and an
emerging chemical industry. This area is not restricted by existing
indus t ry and has land and resources available for future substantial
growth . The industrial mix of the Monongahela Basin is predominantly
in the stone , clay , and glass industry. Mining is the largest non-
commercial sector of the economy and although declining in employment ,
represents an asset in attracting electric utilities and industrial
concerns whos e use of electrical energy is an importan t criteria to be
considered in their location.

I I - )  1-~-)8

_____ 
— — .  ______i~~~

_•”_ _
~

_ - . . - -. - -



State Planning S~th—region 17 */

The population of State Planning Sub— region 17 plus adjacent
Belmont and Jefferson Counties , Ohio , was about 366,000 in 1965. Brooke,
Hancock and Jefferson Counties form the Steubenville—Wierton SMSA , which
adjoins the Pittsburgh SMSA on the west. These three counties have strong
commuting ties and form a separate retail trade area. However, their
employment structure is oriented toward the iron and steel industries
located along the Ohio River. These industries are tied to their
counterparts in the Pittsburgh area. Population and employment in State
Planning Sub—region 17 compared to Water Sub—region F is shown in Figure
11—28.

State Planning Sub—region 17 has a higher percentage of rural
fare population and less urban population than water Sub—region F as a
whole (See Figure 11—28) . The major urban area of the state planning
sub—region is located in Belmont, Marshall and Ohio Counties , which form
the Wheeling SMSA. The focus of this SMSA plus Wetzel County is on the
strip of urban development in the Ohio River Valley which is the center
of population and transportation facilities . Steel—making and allied
industries are a leading source of employment. The valley has naturally
favored north—south communications routes , but east—west accessibility
will be greatly improved when Interstate 70 , extending across Belmont
and Ohio Counties , through Wheeling is comp leted . The area has lost
population since 1950, but the recent establishment of three aluminum
plants along the Ohio River in Monroe County may indicate a trend toward
future employment and population growth.

*1 State Planning Sub—region 17 includes the four northern Pan-
handle counties of Wme t Virginia (Brook. , Hancock , Marshall , and Ohio)
plus Wetz el Coumty , W..t Virginia. Jefferson and Belmont Counties , Ohio ,
not in Stat. Planning Sub—region 17, have been included in some of the
data disctased herein. These counties join with those of State Planning
Sub-region 17 in the mak.up of the Steubenville—Wierton and the Wheeling
SMSAa . Jeffirson County, Ohio is in State Planning Sub—region 11 and
Belmont County, Ohio ii in State Planning Sub-region 12.
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Figure 11—28 — Population , Employment and Urban—Rural Population
Distribution of State Planning Sub—region 17 Com-
pared to Sub-region F.

In State Planning Sub—region 17, manufacturing is the leading
employer — the principal products being primary metals , chemicals ,
glass , pottery and fabricated metals.

In 1963, value added by manufacture of products amounted to
$147.5 million or about 8.04 percent of the total for the State. Coal ,
produced in the region, is an important ingredient in the making of
steel, chemicals , glass , pottery and is the fuel used in the generating
of electric power at four huge plants in the area.
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Agriculture used 41.5 percent of the land in State Planning
Sub—region 17 in 1964, and produced $5.3 million worth of marketed prod-
ucts which amounted to about 5.3 percent of the total for the State .

In addition to such factors as plenty of water , good t ransporta-
tion, economical electric power and convenience to markets and materials ,
this region has a labor force that has been accustome d to industrial
occupations for many years. This area was one of the nation ’s pioneers
in the manufacture of steel, glass and pottery .

The orientation of State Planning Sub—region 17 is toward an
industrial—residential environment. Local recreation programs , with
diversified areas exist at New Martinsville, Follansbee and Wierton ,
with the most outstanding example in the State provided in Wheeling ’s
Oglebay Park . One of the State ’s three horse racing tracks, Waterford
Park , is located near Chester. Tosilinson Run State Park should also
be mentioned.

Water is the main theme of the recreation in this region with
all counties bordering on the Ohio River. Existing are four regional
public hunting and fishing areas and one State Park.

The two Ohio Counties (Belmont and Jefferson Counties) have
close ties with West Virginia State Planning Sub—region 17. Jefferson
County is in the Wierton—Steubenville urban complex and Belmont County
is in the Wheeling urban complex and comprise a total of 946 square miles,
and a combined 1960 population of 183,000, or approximately one—half of
the population of Water Area F—3. Manufacturing accounts for about
33 percent of the combined county employment. The leading industries
are in primary metals , fabricated metals and glass . This area , like
State Planning Sub—region 17, is exposed to plenty of water , good trans-
portation, economical electrical power, convenience to markets and
materials and an industrial oriented labor force.

The industrial mix for Jefferson County leans heavily toward
primary metals , 79 percent of employment , while Belmont County is
slightly more diversified with the addition of fabricated metals and
glass. Industrial development is at individual locations which are
extended linearly along the river bank , without any growth points of
appreciable size . The Tuscarawas Development Region of the State of
Ohio, which is weak industrially , includes Jefferson County . Belmont
County is in the Ohio Development Region, which is likewise industrially
weak . Brilliant , and Yorkville occupy Jefferson County flood plain
areas; Dillonvale and Adena are on Short Creek , away from the river.
West Wheeling and Bellaire (including Shadyside) and Pawhatan Point are
on the river flood piai~ in Belmon’- County.
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The population of State Planning Sub — reg ion 17 was about 187 ,500
in 1965 , with total employment at about 73 ,100 workers . Manufacturing
employment accounted for about 42 percent of total employment; this was
double that employed in service industries.

Although the population of State Planning Sub—region 17 declined
3.55 percent during the period 1960—1965 , the increase in emp loyment , 5.6
percent , was greater than that experienced in any othe r state planning
sub—region within the water sub—region . Gains in employment can be ac-
counted for primarily by gains accruing to the manufacturing sector dur-
ing this period . Largest relative gains were in machinery and wood and
paper employment categories . Increases in employment in the construction
industry were also large during this period .

Trade , services and gove rnment together provided about 80 per-
cent of the total non—manufacturing employment in 1965. During the
period 1960 to 1965 declines were experienced in wholesale and retail
trade (—32.6 percent) and other private services (—10.4 percent) while
increases occurred in government (21.3 percent) , agriculture (29.4 per-
cent) and transportation and utilities (16.7 percent).

In 1965, the total civilian labor force in State Planning Sub-
region 17 (excluding adjacent Ohio counties) was about 86.000, with
about 5,000 persona unemployed . The unemployment rate was 6.2 percent .
During the period 1960—1965, the number unemployed declined 1.9 percent .

Steubenville—Weirton Metrop~o1itan_Area.*/ The upper Ohio River
divides the Steubenville—Weirton Metropolitan Area into Jefferson County
(Ohio) and Brooke and Hancock Counties (West Virginia). In 1960, the
three counties as a unit ranked 5th among the 5 major metropolitan areas
of the sub—region in total population and 4th in population per square
mile. Each county shared in the relatively moderate 6 percent increase
in population between 1950 and 1960. More than one—half of the people
are concentrated in and around the neighboring cities of Steubenville ,
on the Ohio side of the river , and Weirton , on the West Virginia side .

In Jefferson County the largest city is Steubenville with a popula-
tion of 32,500 people. To the north of the city is Toronto with
7,800; to the south is Mingo Junction with 5,000; and to the west is
Winteraville with 3,600 population .

Weirton is located on the Brooke—Hancock county line , with most
of the city ’s population of 28,000 in Hancock County . It is the only
city in the area which has shown any significant population growth

*/ Statistical Profiles , Steubenville—Weirton Metropolitan Area
data , Federal Reserve Bank of Cleveland , 1968.
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(17 percent) from 1950 to 1960. Along the Ohio River , in Hancock
County , the City of Chester has 3,800 population . Just south of
Weirton , in Brooke County, are the river cities of Wellsburg with
5,500 and Follanabee with 4,000 population .

In 1960 the Steubenville—Weirton area had the highest percentage
of manufacturing employment (47 percent of total employment) among
the 5 major metropolitan areas. Approximately three—fourths of the
manufacturing employees were engaged in the primary metals industry ,
principally steel. As a corollary of the heavy concentration of ei~—
plovment in manufacturing , St-eubenville-Weirton ranks lowest among
the 5 major metropolitan areas in numbers employed in the finance-
trade—services—government classification as a proportion of total
amp lovment.

In 1960 , in the steel comeunity of Weirton , a high concentration
of flat rolled steel products were produced . Across the river , at
Steubenville , steel production consists chiefly of light—weight steel
products. Titanium metal and alloy products are produced at Toronto.
Ferrochromiuni and ferrochrotne silicon are produced at Steubenville .

Abundant natural resources, including the Ohio River , have played
an important role in the industrial development of the Steubenville—
Weirton area, and in the attraction of industry to the Upper Ohio Val-
ley. Most of the manufacturing plants are located along the banks of
the river , which is also the case for the neighboring metropolitan
area of Wheeling to the south. The waters of the Ohio River are utilized
in many industrial processes, as well as for barge transportation of
raw materials and finished products.

In 1961, Hancock County ranked high in West Virginia in the output
of clay , which is used in foundries and steelworks and for the manu-
facture of cement , firebrick and block , ch inaware, pottery, and sewer
pipe . The county was also the first in the production of sand and
gravel , supplied by the Ohio River and used in the construction industry .

In 1961 over 3 million tons of bituminous coal , 10 percent of Ohio ’s
total production, were mined in Jefferson County. A substantial amount
of clay is also produced in the county.

The median family income of the Steubenville-Weirton metropolitan
area was $6,098 in 1959, or 2nd highest among the 5 metropolitan areas.
Also , Steubenville—Weirton ranked 2nd of the 5 malor metropolitan areas
in terms of percent growth rate in median family income from 1949 to
1959.

Retail sales per capita in 195R were next to the lowest among the
5 metropolitan areas , althou gh the growt h in total retail sales was a
shade above the average for the District.
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Wheelinj!letropolitan Area. The Wheeling Metropolitan Area
consists of Ohio and Marshall Counties in West Virginia , and Belmont
County in Ohio. A 1960 population of 190,000 placed Wheeling in 4th
position among the S metropolitan areas , and the average of 201 per-
sons per square mile for the three counties , ranks the area as the
least densely populated of the five metropolitan areas . Wheeling is
the only metropolitan area of the five which lost a portion of its
population (3 percent) from 1950 to 1960 .

In the area ’s largest county , Belmont , the Ohio River cities of
Martins Ferry and Bellaire both had populations between 11 ,000 and
12,000 people . In 1960, the river towns of Shadyside and Bridgeport
had 5,000 and 3,800 , while Barnesville , 25 miles west of the river,
had 4,400 inhabitants .

The population of the corporate city of Wheeling in Ohio County
declined over 9 percent between 1950 and 1960 to about 53,000 people.

Marshall County stands alone among the area ’s three counties in
having had a moderate increas e in its population during the 1950 ’s.
The largest city was Moundaville , nuithering over 15,000 in 1960 ;
McMechen and Benwood , also river towns, had in 1960 , populations of
3,000 each .

There has been a marked reduction in employment opportunities
within the area, stemming in part from plant modernizations , con-
solidations , and mergers . Manufacturing employment declined 10 per-
cent from 1950 and 1960, and by 1960 accounted for less than 30 per-
cent of total employment. Wheeling manufacturing employment is highly
concentrated in the primary and fabricated metals industries . These
two industry groups accounted for approximately 50 percent of total
manufacturing employment in 1960. A steel company was the area ’s
largest employer.

The percentage of total employment engaged in the finance—trade—
services—government in the Wheeling Metropolitan Area is highest of
the five major metropolitan areas within the sub—region . That is
particularly the case in the City of Wheeling , which is an important
wholesaling center for northern West Virginia and southeastern Ohio.
Employment growth in the finanee—trade—servii~es—governnient sectors ,
however, has been a modest 4 percent from 1950 to 1960, ranking
Wheeling last in this respec t among the 5 metropolitan areas .

Statistical Sumeary. Statistical data relating to the
economy of State Planning Sub—region 17 are given in Tables 11—20
and 11—21.
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TABLE 11-20
EMPLOYMENT BY SECTORS FOR 1950 AND 196()

WEST VIRGINIA STATE PLANNING SUB-REGION 17

Abso lute
1950 1960 Change

TOTA L ALL SECTOR S 69 ,598 65 ,710 -3888

PRIMARY ACTIVITIES 7,239 2 ,602 -4637

A griculture 3 ,488 1 ,226 —2262
Forestry & Fisheries 3 5 2
Mining 3,748 1,371 -2377

SECONDARY ACTIVITIES 31 ,389 29 ,786 -1603

Contrac t Cons truc tion 2 ,958 3 ,216 258
Food & Kindred Products 949 1,312 363
Textile Mill Products 310 12 - 298
Appare l 262 154 - 108
Lumber , Wood Produc ts ,

Furnitu re 348 164 - 184
Printing & Publishing 610 707 97
Chemicals & Allied Products 849 1,882 1033
Electrical & Other Machinery 825 1 ,222 397
Motor Vehicles & Equipment 41 8 - 33
Other Transportation Equipt. 9 8 - 1
Other & Miscellaneous 24,228 21 ,101 -3127

TERTIARY ACTIVITIES 30 ,252 31,193 941

Transportation & Cotumunica-
tions 3,691 2 ,971 — 720

Ut ilities & Sanitary Service 1,440 1,519 79
Who le sale Trade 1,877 1 ,556 - 321
Retail Trade 10,217 9 ,920 - 297
Finance , Ins. & Real Estate 1 ,440 1,712 272
Personal Services 4 ,414 3 ,994 - 415
Profess ional Services 5,008 7,119 2111
Recreational Services 519 636 117
Pub l ic Administration 1,591 1,727 136
A rmed Forces 55 34 - 21

NOT REPORTED 718 2 ,129 1411
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TAttLE 1 1 — 2 1
SOCI O-ECONO MI I flIARACTF .RISTII-S

WEST V IRCINIA STATE PIANNINI. ‘il’tt -KEI,U)N Il
(For Date ,  and I’erlo,l, I n d l t a t a d )
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State Planning Sub—region 18

This is a major coal mining area which centers on three Major
town s in northern Vast Virginia — Morgantown, Fairmont , and Clarksburg.
The sub—region is bounded on the north, west , and southwest by those
areas focused on Pittsburgh , Pennsylvania, and Parkersburg and
Charleston , West Virginia, respectively, and on the southeast by the
mountainous rural areas of eastern West Virginia. Although these
counties lost a significant part of their population in the period
1950—1965 (down 15 percent for the sub—region), substantial manufactur-
ing employment and the growth of the We st Virginia University at
Morgantovn tend to compensate for the decline in mining. The terrain
is somewhat les. hilly and less forested than are other areas of West
Virginia, and farming is more extensive and generally more prosperous
(see Figure 11—29). The sub—region will be well served by interstate
and development highways which will link the counties together and
provide good access from Pittsburgh and Charleston.

The total population of State Planning Sub—region 18 was about
265,000 in 1965, and total employment about 88,200 workers. A larger
share of total employment is engaged in services in State Planning Sub-
region 18 than in most other areas of the water sub—region . In 1965,
service employment accounted for 55 percent of total employment in
Monongahela County (West Virginia University) and manufacturing for
about 26.7 percent.
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REMA I NDER OF R E M A I N D E R  O F
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P O P U L A T I O N  1965 E M P L O Y M E N T  1965

Figure 11—29 — Population , Employment and Urban—Rural Population
Distribution of State Planning Sub—region 18 Com-
pared to Sub—region F.

While the population of State Planning Sub—region 18 declined
during the period 1960—1965, employment remained approximately the
same, with increases in manufacturing , for the most part , offsetting
losses in mining , trade and services.

Manufacturing , which accounts for roughly 20 percent of em—
ployinent , is the leading employey . In 1963, value added by manufacture
in the region totaled $168.2 million , or about 8 percent of the total
for the state. Class is the leading manufactured product . Weston,
Clarksb urg , Fairmont and Morgantown have been noted for years as pro-
ducers of glass. Other manufactured products include primary metals,
fabricated metals , apparel and wood products .
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The Monongah.la River, which is navigable from Fairmont to
Pittsburgh , provides water transportation .

The Monongahela River and West Vir ginia University , along with
Interstate 79, give impetus to strong future growth possibilities in
Monongalia and Marion Counties. Interstate 70 and Appalachian Corridor
“fl” will stimulat. growth in the Clarksburg area.

Of the 95.7 thousand persons in the total civilian labor for ce
in State Planning Sit—region 18 in 1965, 6.4 thousand were unemployed.
The unemployment rate was 6.7 percent. The n*mther of persons unemployed
declined about 20 percent during the period 1960—1965 .

Statistical St ary . Statistical data relating to the economy
of State Planning Sit—region 18 are given in Tables 11—22 and 11—23.
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TABLE 11-22
EMPLOYMENT BY SECTORS FOR 1950 AND 1960

WEST VIRGINIA STATE PLANNING SUB-REGION 18

Absolute
1950 1960 Change

TOTAL ALL SECT~~S 99 ,488 85 ,061 -14 ,427

PRIMARY ACTIVITIES 30 ,375 14 ,995 -15 ,380

Agriculture 8,822 3 ,850 - 4 ,972
Forestry & Fisheries 16 19 3
Mining 21 ,537 11,126 —10 ,411

SECONDARY ACTIVITIES 23 ,014 21 ,424 - 1,590

Contrac t Construction 4,944 4 ,239 - 705
Food & Kindred Products 919 1 ,204 285
Textile Mill Products 37 8 - 29
Appare l 645 790 145
Lumber , Wood Prod ucts ,

Furniture 1,310 933 - 377
Printing & Publishing 623 875 252
Chemicals & Allied Products 1,544 126 - 1 ,418
Elec trical & Other Machinery 1,604 3 ,021 1,417
Motor Vehicles & Equipment 32 21 - 11
Other Tr anspor tation Equipt. 14 17 3
Other & Miscellaneous 11 ,342 10,190 - 1, 152

TERTIARY ACTIVITIES 44 ,494 46 ,351 1,857

Transportation & Conirnunica-
tions 5,858 4 ,996 - 862

Utilities & Sanitary Service 2,479 2 ,920 441
Wholesale  Trade 2 ,360 2 ,158 - 202
Ret ail Trade 13 ,421 13 ,035 - 386
Finance , Ins. & Real Estate 1,551 1,806 255
Personal Services 6,765 6 ,299 - 466
Profess iona l Services 8,952 11,824 2 ,872
Recreationa l Services 656 508 - 148
Public Administration 2,377 2,702 32 5
Armed Forces 75 103 28

NOT REPORTED 1,605 2 ,291 686

11—1 1—1 10
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TA BLE 11 -23
SOCIO-E CONOM1 C CHARAC TERISTICS

WEST V I R G I N I A  STATE P LANNIN G SI B - R E G I O N  18
(For Date s  and Period , Indic i ted )

ESTIMA TED
FOPPIATI II4 1966 POP Ul ATION 960

R u r a l  R u r a l
T ’ t a l  Male Female Farm Non-Farm ‘ r h a n

.166 , 300 Number 174 , 164 134 , 47 1) 139 , 1,9!. 17 , 862 146 , 483 09 .8 19
Ahn ’!’,te Change

‘~~~- - l 6 ~ c - 7 , 900 Percent
P e t -  t O l  Change Dt n t r i bu c io n  00.00 69 115 50.95 6 .92  53 . 6 1  6 1 ,1)5

. I, ’ ’ —  1(1, -2. 9
Percent change
1 9 5 0 — 1 9 6 0  —10 .78 — ( 2 . 61, — 8 . 95 7 2 . ?- ~ 15. 17 -5 . ’, )

DISTRIBUTION OF FAMILIES  BY INCONE~ 1960
Under $2000- $3000- $6000- $10 ,000
i~2~2Q 1222~. I i22L i222.L & Over t a ]

Numb e r  16 , 6 1 , )  7 , 9( 19 26 , 7 ) 4  16 , 370 5 ,30 7 7 1 1 . 7 3

r.- rcent
D , - , t r i h - 0 i - ’n 2 1 . 7,  11 (1, 3 7 . 1 2  2 3 . 2 5  7 ,54  1(111 ,00

Pert -n t  Change
7 u ’ ,ll_ jS l , l, — - . 1 .6 6  - 9 3 . 62 4 1(11 31 7, 11 7 338. 59 -“ .

EDUCATION OF PERSONS 2 5  YRS . ANt) OVER . 1 96( 1
I — B  Y e a r n  I — S  Ye ar ,  I “r Mor c Sm

T o t a l  Elementary School )))~~~ Sc hoo l of C’ l lege

7 7 9 ,800 74 ,923 57 ,2 7 1  1 .50

) , - r r e n t
D i - - t r i hut t  n l 11l ( l i O  -78 . 0 1  II, .!), 1 3 1 )

Percent  Change
— 7 . 3 8  ~ 19 .11- , 17 .85  2 . 2 2

0 - t a !  in, I ,1,-s (- f r -, ,nS  wt, - have never at  tend , - - ! q, 6 , - I . “r who have I - s c  than (ne near ‘ ‘ 1  c i  I,,, I In, -

F24 P WY1~~NT STA I~JS BY SEX - . SliD ~‘EN • 
— ‘ ‘- - ‘oAi6 ” !‘NEMP(AW ~~ NT , -

Tota l  MaO ’  F - m i ] , -
Ilnem- 1 ,1,-rn - (‘ oem- : :

Emp loyed 
~~~~~~ 

Employed j~~~~~ I F.mp - j ,,_ - 
‘1(1 -

() . , 9’,N 7 , ]’ ) ’)  5( 1, 1156 - . 6 . )  2 5 , °’ l1 I , ( ‘j),

7 . 6
P e r  t e n t
l , ,’ , ( , ihcI i- , , ,  ‘1, 1 9  7 , 8 ! 91 . 1)1 (1 , 99 ‘tS ,~)3 . 1 7 ‘03 i- ..

Per, Cot Change
1 9 , 1 , _ O I l , - — 1 4 . 54 -. 5~~~O’ - 2 2 , 6-. 11 )1 2 , 1 7  79 , R~.

PERI ENT CHAN GE i’- . -I-  - 75 W)* K E1(R( E
LABOR FORCE S TA 1~JS BY SEX - IS AND )Y) ’(3)~ 196- - EMP LIWMEN T AND I’NEMPLOYMENT

TciIal M a i p  estat e 96 ’. (hng. 9 ( 1 2- b ’,
In 0,0 ‘- I In Out ‘I In Out ‘-‘I Nigithet N,’ .
ah,,r Labor l,ab,,r T ,ahor I , I . - t  Labor

F r ,  e F r, e F r ,  e Force ( - - r i- Forte  - ‘I .b ‘r~ I r i ,  ‘1, .3  L I S

Numbe r i.- ,260 10 7 ,988 l”. ,’iS) l  31 ,7 )4  2 7 . 7 ’)  76 , 1’ -’. Tot.E n~ploynwnt 88.2 9. 9 7 .2

Pe rcent ( oeniployment 6 .! - - . 1 -99 .8
Dlst rib ,,Il on 46.07 ‘( .91 ‘1 . 1’ )  12 . 81 26 . 1. 7 ( 6. ,

Percent Cl , ‘,,g’-
l ’ ) S ’ , . I & l ,’’ —11.6 6 .1(1 .16 19 ,(/ 2.5 7 ] , . ‘.l l  — 1 . 5 7
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CHAPTER 12 - SHAPING THE PLAN FOR SUB-REGION F

SECTION 1 - FUTURE GROWTH PATTERNS

1. PREFACE

Planning for the areas of potential growth and future needs of
Water Sub— region F (see Figure 12—1) necessitates definition of water
related needs. Alternative possibilities to satisfy the water sub-
regions needs in Water Areas F—i , F—2 , and F—3 are identif ted. In
plan evolution and evaluation care is taken to understand the relation-
ship between water resources and economic development .

The resulting plan provides an effective means to evaluate and
understand the needs and resource potentials of the total water sub-
region . The plan reflects a balance between the projections of employ-
ment and population (benchmarks) and environmental and political (or
institutional) constraints. The plan also incorporates consideration of
other programs (particularly the Ohio River Basin Comprehensive Survey)
that are now in progress.

2. THE WATER SUB-REGION AND WATER AREAS

Population and employment projections for two conditions of the
economy are summarized in Table 12—1 for Water Sub—region F and Water
Areas F-i , F—2 , and F—3. (See also Figure 12—2.)

11—12— 1
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TABLE 12-i
POPULATION AND EMPLOYMENT
Water Water Water Water

Year Area F—i Area F—2 Area F—3 Sub—Region F

1960
Population 1,235 ,674 2 ,883,728 651,610 4 ,771,012
Employment 426 ,094 975 ,910 210 ,000 1,612 ,004

COND ITION 1. - PROJECTED POPULATION AND DEVE LOPMENT */

1980
Population 1,491,000 3,439,000 726 000 5,656,000
Emp loyment 522,000 1,184 ,000 245,000 1,951,000
2000
Population 1,813,000 4 ,014 ,000 818,000 6 ,645 ,000
Employment 635,000 1,397,000 282,000 2,314 ,000
2020
Population 2 ,174 ,000 4 ,602 ,000 922 ,000 7 ,698 ,000
Employment 763,000 1,634,000 326,000 2,723 ,000

CONDITION 2 — ACCELERATED POPULATION AND EMPLOYMENT ~/ BENCHMARK S

1980
Population 1,491 ,000 3,439 ,000 726 ,000 5,656 ,000
Employment 550,000 **/ 1,184,000 245,000 1,979,000
2000

~~~~iia tion 2,243,000 4,450,000 850,000 7,543,000
Emp loyment 846 ,000 1,530 ,000 310,000 2,686,000
2020
Population 2,970,000 5,383,000 975 000 9,328,000
Employment 1,151,000 1,967,000 350,000 3,468,000

~/ See Appendix E of the AWRS for projections, aasi~ ptions and definitions .
**/ From developmental programe other than water resources .
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The banchuarks clearly indicate that regional trend s of inter—
mitteet ~~~~ 1oymemt and out— migration may, md.r the stimu lus of
successful reg ional pl anning , be reversed . Th. gap between projected

d benchmark population and emp loyment estimates indicates the
geitude of developmental objectives. However , the benchmarks and

pro jections require periodic reapprai sal updating, arid provisional
adjustment to maintain their value as planning tools. In this plan ,
the possibility of closing the gap by implementation of the sub—region
meter reso urce plan (and other plans) is viewed in light of the alter-
na t ive development possibilities in Water Sub—region F.

3. STAT E PLANNING SUB—REGIONS

The benchmarks for the water sub—region have been r.apport toned by
state planning usit boundaries. This was done to make the estimates
readily useable in the state ’s developmental progra and the state ’s
water resource planning programs . B.nchmark population arid employment
levels by Water Areas and State Planning Sub—region. . are shown in
Table 12—2.

4. DEVELOPMENTAL CONSTRAINTS

Tb. Lack of water resource development prior to 1936 was one of
the identifiabl . major constraints on the economy. Further , local toler-
ation of flood s hindered improvements of area s and economies already hops—
lsasly obsolescent , including what is now the Golden Triangle of
Pittsburgh .

Sufficien t capital is generally available for investment opportumities ,
from the banking and credit syste , for the development of the projected
economy , but there is every indicatio n that this capital requires supple—
meatation by public invsstmsnts. Public investment should be placed to
stimulate privet. investment , possibly by creating investment oppor—
tmeitiss for small business opport unities throughout the sub—region . This
can be achieved in Sub—reg ion F by pro moting its unique regional invest-
meet advantages .

The scarcity of land for industrial sites is an importan t constraint
to the economic developmen t of Sub — region F. Development requires that
meter and related resources investments be specifically designed to make
large tracts of lend relatively f lood free along the main waterways ai~
tributaries. Th. developmental pattern of interspersed old and newer
pans; where the old parts in the valley bottoms harbor the industrial
capacity of the sub—region and need to be renovated and modernized or
face further decline constitutes a major constraint to future growth.

Inadequate access is recognized as another constraint in this sub —
region. Many add itions to the major highway systeme are being provided ,
through Appalachian Corridors and other state—planned additions. Re-
vitalization of the railroads , planned expansion of existing airports and

T I  — I 2—4
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TABLE 1 2 -2
DEVE LOPMENTAL BENCHMARKS

BY WATER AREA AND STA TE PLA NNING S U B - R E G I O N

YEARS
1960

Area (For C ompar i son)  1980 200 1) 2 02 1)

WATE R AREA F - i
SPSR-l

Population 269,542 325 ,000 489 ,000 647,000
Employment 97,456 130 ,000 184 ,000 251 ,000

SPSR-4
Population 721 ,892 871 ,000 1,310 ,000 1,734 ,000
Emp l oyment 246 , 736 310 , 000 494 , 000 672 , 000

SPSR-6
Population 1,235 ,674 1,491 ,000 2 ,243 ,000 2,970 ,000
Emp loyment 425 ,651 550 ,000 846 ,1)00 1 ,151 ,000

WATER AREA F -2
SPSR-5

Population 2,883 ,728 2 ,400 ,000 4 ,450,000 5,383 ,000
Emp l oyment 974 , 009 1, 184 , 000 1, 561 , 000 1, 969 , 000

WATER AREA F-3
SPSR- I 7*/

Pop u la t ion 377 ,455 402 ,100 438 ,300 505 ,21)))
Emp loyment 124 , 918 132 ,400 146 , 100 175 , 000

SPSR- 18
P o p u l a t i o n  651 , 619 726 , 100 850 , 300 975 , 200
Emp l oyment 84 , 958 113 , 000 164 , 000 175 , 000

*/ Two Ohio Counties , not in SPSR-17 (Jefferson County in SPSR-II
and Be lmont County in SPSR-12) are in Water Sub-region F and
the projections for these counties are included with SPSR-17.
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airline f a c i l i t ies , and establishment of new airports is expected to re-
move some of this constraint , as is the inland waterway system moderniza-
tion program. Improvements and expansions of all these facil i t ies are
needed to achieve the growth possibilities represented in the developmen-
tal benchmarks.

Additional highway access investments , placing present and future
sub—region recreational developments within short driving time of many
metropolitan areas in and surrounding the sub—region , wou ld remove im-~
portant environmental constraints to development. Investments in human
resources are of part icular importance to manufacturing employment
centers in the sub—region . Analysis of areas where potential employment
growth appea rs to be most likely indicates tha t each s tate  must provide
the infrastructure , satisf y environmental needs , and investment in human
cap ital to accomp l ish this pu rpose .

Conservation of resources has not generally been considered a serious
problem until recently. However , Pennsylvania has had active progr ams
for many years. As land use has increased , resources have not been
careful ly managed for multiple—purpose use. This now necessitates mineral
conservation and erosion control , mine ar ea restoration , an extensive
program of acid mine drainage abatement and water quali ty control through-
out th e sub—region so that the projected economy will not be constrained
by prior ill use of the area’s natural resources.

The land use pattern in Sub—region F constrains efficient utilization
of the workforce and resources of the area . There is much agricultural
land that is not used effectively. Some of this will be consumed by ur-
ban sprawl. Throughout the sub—region , areas of terrible congestion ex-
ist near vast relatively unused areas. The sub—region needs a land
classification inventory and land—use p lan .

A final constraint to economic development is the limited planning
capabilities of the individual counties. Their ef forts require large r
staff and more coordinated management to accomplish the planning coordi-
nation goal .

5. PATTERNS OF GROWT H ANTICIPATED

This part of the chapter describes potential growth patterns , based
upon removal of economic deterents. This description uses the benchmarks,
for th. sub—region and its state planning units , in estimating the area ’s
water related needs , and in describing ways and means of achieving sub-
regional and state planning unit growth potentials.

While agriculture , mining, petroleum , primary metals and transporta-
tion will remain important sector~ , growth and diversification mus t come
in other sectors , most probably in fabricated metal s, machinery , chem-
ical and in trade and services.
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The following broad pattern of growth is likely: between Pittsburg h
and Youngstown in leaver , Butle r , Lawrence and P~~rcer Counties , oppor-
tunities for economic growth appear favorable. Economic prospects are good
in Erie County, Pennsylvania , and Chautauqua and Cat ta raugu s Counties of
New York State. In the area from Wheeling to Parkersburg , in Hancock ,
Brooke, Ohio, Marshall and Wetzel Counties in West Virginia , and th e
area south of Pittsburgh, in Washington and Westmoreland Counties of
Pennsy lvania , growth is anticipated .

Other areas with growth pot entia l are scattered . They include the
Indiana , DuBois— C learfield and Ridgvay—St. Marys area. , Cla r ion ,
Punxsutawney, Empori um and Coudersport. The princ iple growth area in
the southern portion of the sub—region centers on the Clarksburg—Fairmont—
Mor gantown area . See Figure 12—3 for location of growth areas.

To suimaarizs by states : For Pennsylvania , ~/ two of three major
urban complex.s in Appalachia are centered on Pittsburgh and Erie in
Water Are as F—l and F—2 . The largest , the Pit tsbur gh u rban belt , ex-
tends from Fayette County through Beaver County to Youngstown , Ohio.
Secondary nuclei are located at New Castle and the Sharon—Farrel urban
areas which for , links in the Pittsburgh—Youngstown steel manufacturing
urban belt. Significant are the urban areas of Johnstown and Altoona
in Water Area B—2 , which border the Pittsburg h urban complex on the
east .

For New York , **/ in Water Area F—l , there is growth potential along
the Southern Tier of counties connecting the Erie urban comp lex on th e
west (projected to become a continuum from the eastern megalopolis) to
the western megalopolis bordering the Grea t Lakes. Other potential
growth nuclei extend along the shore of Lake Erie , from Buffa lo  to
Cleveland . There is a scattering of nuclei in New York counties of Chau-
tauqua , Catt araug us , Allegheny in Water Area F—i , including centers at
Hornell—Wellsville , Olean—Bradford , Jamestown— Warren , and Dunki rk , Go—
wand a and Franklin ville.

State designated potential growth areas of West Virg inia ***/ are all
located in Water Area F —3.  These nuclei include an ind ustrial urban
complex bordering the Ohio River , the Wheeling, Steubenville , Weirton
SMSAs, and Mo r gant ovn—Fair mont—Clark abur g urban area .. Other potentia l
growth nuclei are Salem, Weston , Grafton , and Lingwood.

*1 Pean sylvania State Suppleme nt.

**/ New York State Supple ment.

~~~~ West Virginia State Supplement.
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The potential industrial patterns of Sub—region F have been esti-
mated , taking into account the growth needed to reach the developmental
benchmarks. The present structure of the economy serves as a basis for
appraising the future economy . In the Pittsburgh area primary metals
(SIC 33), fabricated metals (SIC 34), and machinery and electrical ma—
chinerv (SIC 35 and 36) account for about 70 percent of total manufac-
turing. In the Erie area rubber and plastics (SIC 30), primary metals
(SIC 33). fabricated metals (SIC 34), and machinery and electrical ma-
chinery (SIC 35 and 36) account for most manufacturing . Many of the
smaller industrial centers have a similar industrial mix , particularly
in Water Areas F-2 and F-3.

Water-oriented industries in Water Area F—i constitute about 26
percen t of total manufac turing , with pr imary metals accounting for
abou t 50 percent of this , and about 14 percent of the industrial mix;
in Water Area F-2 they constitute about 55 percent of total manufact-
uring with primary metals accounting for about 78 percen t of this , and
about 42 percent of the industrial mix ; and in Water Area F—3 about
55 percent of total manufactur in g, with primary metals accounting for
about 80 percent of this , and about 44 percent of the industrial mix.
Chemicals have percentages as follows : Water Area F—i , 8 percent (of
water—oriented industries), and 2 percent (of industrial mix) ; in
Water Area F—2 , 6 percent , and 3 percent ; and in Water Area F—3 , 6
per cent and 4 percent.

The Future Industrial Mix

Pr ojections of industrial  mix indicate that  for the sub—region as
a whole , decreasin g primary metals manufacturing employment will con-
tinue until a diversified and stable industrial base is achieved . Ac-
celerated economic development requires modification of the available
industrial mix to compensate for the primary metals decline by in-
creasing the industrial sectors which enjoy national growth ; namely,
SIC 34 (fabricated metals), SIC 35 and 36 (machinery) ; SIC 23 (apparel) ,
and SIC 28 (chemicals) . The principal opportunities appear to be for
Increasing SIC 34 in those areas where SIC 33 is predominant .

Anal ysis of growth potential indicates that where SIC 33 (primary
metals) is sizeable , but employment is decreasing (although gross ton-
nage and income flows will probabl y increa8e) , and where SIC 34 is al-
ready an established part of the industrial mix , this industry will be-
come more important . Secondly, as a strategy , it would be advantageous
to increase SIC 35—36 by expa nding the present base , par t i cu la r ly  where
there I. substantial employment now. Third , SIC 28 , which has gained a
foot—hold in the sub—region , has potential because of land , water sup—
ply, cheap powe r , and navigable waters availability . The aluminum por-
tion of SIC 33 has needs similar to SIC 28 and has growth possibilities
in the same areas . The aluminum industry is limited only by the avail-
ability of sites along navigable streams and cheap electrical power.

II —12—8



- 

•1

A. d’

•Gowonda 
1 ~

•~~l r c i f lk h n~~ j I I

- ~~~~~~ 
HorneM

— ‘S..

-~~~ 
.J i,ni~ .towr i  - - We~Isv~I t~ • — -

~__
jV. Erie - fli.Nt •- -

~ Wi.r rc5 S (

— K an e
.

• - — p-

Me i i d v i ~k -

f iOf leii t~ 
r 

- 

1~
-
~diwa~ 

1~r n p  ri~ 111

- 

,,j ,,~~~
. •S~ Mot y~

~ 1 AZJi~ru~n 
- ‘- - ./SI~oro~ • Men en • - -

-- - 

• - - — 
~~ T, k V 1 J l ~~

Yo ungstown . .
~~pw ~i.’i~ • a r ti,~I~~

Hutler - - T -

- Po f lw~ u?Own ey

I 
Beavør Fa11j~ -
S 

~, :~~rd~~ rv
. — — f ~ diana /

- - 
i 

/

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

‘\ ,l ~~
- Gr eenaburg - - 

S Johnstown

• 

- 

~~ often,en ~~~~~~~~~~ ~~~. 
,

Mirtini. ~~~~ 

— 
-~~ W uh ington -~ , 

/

W~~eeting-~—~~~~ ~~~ 
-

I -
~~~~ 

- 
- 

4~~nneRsviIkç V W aynl~ii~ u rg  ~ .~~
ome rest

f
) - • .  ~ 

I
- 

-~ Urf~~~down ~c - -- — - -
~~~ 

- - — - - . - - —

New M.rtinØiI~~~ - 
- 

~ MItrgsntowr1 
/ 

L E G END
- I Kingw~od -

•
- 

- 
~ S~F!3i4~tit - .Oc.k~phd /

\ -  J S~ Len~- - 

- ) REGIONAL CENTERS. . — . - — ‘
—

I -

West Ur~~~i 
- 

~~~~rk hurt~ 
‘ - - ,,- • 

-

W~ M~,n - - (~~
) PRIMARY CENTERS

;i ~~ j i l t -  — —

-~~~ 

- 

•~~~~‘~~ 

- 

0 SECONDARY CENTERS
Surkhnn n*~ S -

( (
- . 

~GROWTH AREAS

/

GROWTH AREAS
IN

SUB-REGION F
U -I2 -9 F I G U R E  1 2 - 3

—-. - . ,* - _. - - - - .  •_ 4•~~~ 
- - -



t t is not so markedl y market—oriented as steel and can be transported
for rather long distances in the molten state to fabricating plants.
Wherever in the sub—reg ion t h at satellite industries to primary aluminun
could be established within a short distance , it would appear that a
sizeable complex could be developed. SI( 23 (apparel) is a national

~‘row th industry , hu t is of low development value to the sub—reg ion be-
cause of its low—pay characteristic. Presently, this industry appears
to he growing in areas w h i c h  g e n e r a l ly  have no other potential for growth .

Using the  economic base data from A ppend ix E , Table 12—3 disp lays the
rroiected changes In Industrial composition for Sub—reg ion F f or the
period 1960—2020 under the developmental benchmark assumptions :

TABLE 12 — 3
P!~OJECTED CHANCES i~; I~ L)U STR IAL COMPOSITI ON , 1960—2020

FOR SLP—RECIUN F , BASED ON BENCHMARK ESTIMATES

S I ( - ~~~~tegory 
______ 

Changes in Industrial :-lix
1960 2020

(~ of Total Manufacturing Ltnp lovment)

All Manufacturin g 37.7 32.0

3 3 P r i r a r v  ~-fetals 34.3 18.0
35—3 6 — ~ach1nerv 17.4 27.0

36 - F a b r i c a t e d  Metals  8.9 18.0
28 — Chemicals 2.8 6.8

— Apparel 1.4 5.4
19 , 32 , 38, — Ordinance ,

S t o n e — C l a y— C l a s s ,
In s t r u men t s  and M i s c e l—
laneous M a n u f a c t u r i n g  10.5 6.8

For W a t e r  Area F-I economic growth is expected in all counties ; but
f o u r  (Er ie , !lercer , Chautauqua  and Law rence) have excep t i ona l l y  good
prospects  f o r  economic development  In the categories shown in Table 12—4
with growth rankings in Table 12—5.

For Water Area F-2 , f ive coun t iu s have exce l len t  growth  p o t e n t i a l ;
B u t l e r , W e s tm o r e l an d , Arms t~ ong , Wa su in g t o n  and Beaver.  A l l e g heny
C o u n t y ,  Pennsy l v a n i a , has good prospects  fo r  growth . The remaining
thre e coun ties have only fair prospects for economic development. i-lad-
i u ic a tl o n s  a n t i c i p a t e d  i n  t h e  i n d u s t r i a l  compos i t ion  of Water  Area F—2
d u r i n g  the planning period to 2020 , are shown in Table 12—6 with growth
rankings  in l ab l e  12 — 7 .

For L i t e r  A r e a  }- — 3 , M arsha l l , We- t z o l , and Monongal ia  Count ies  have
exce l l en t  o p p o r t u n i t i e s ;  Hancock , M i r i a m , H a r r i s o n  and J e f f e r s o n , good
prospects. Changes in industrial c o t T i p o - i t l o n  are shown in Table 12—8
with growth rankings in Table 12—Q .
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TABLE 12—4
PROJECTED CHANGES IN INDUSTRIAL COMPOSITION , 1960-2020

FOR WATER AREA F-i, BASED ON DEVELOPMENTAL BENCHMARK ESTIMATES

SIC Category Changes in Industrial  Mix
1960 2020

(% of Total  Manufacturing Emp loymen t )

All Manufac turing 39.7 31.7

33 — Primary Metals 13.6 11.0
3 5— 3 6  — Machinery 25.8 21.9

34 — Fabricated Metals 10.8 12.0
28 - Chemicals 1.9 2.2
23 — Apparel 1.6 9.6

24—25 — Lumber & Wood Products ,
Furniture & Fixtures 7.9 9.6

32 — Stone, Clay & Glass 8.2 4.1

TABLE 12—5
RATING OF POTENTIAL GROWTH POSSIBILITIES OF

WATER AREA F-i COUNTIES

County Potential Growth Centers 
-

1. Erie Excellent Erie
2. Mercer Excellent Sharon , Farrell
3. Chautauqua Excellent Dunkirk , James town
4. Lawrence Excellent New Castle ,

Ellwood Ci ty
5. Cattaraugus Good Olean , Salamanca
6. Crawford Good Meadville
7. Venango Good Franklin , Oil City
8. Allegany Good Wellsville
9. Clarion Average Clarion
10. Warren Average Warren
11. J e f f e rson Average Punxsutawney
12. Clearfield Average DuBois , Clea r field
13. McKean Fair  Bradford
14. Elk Fair Ridgeway , St.Ma rys
15. Potter Fair Coudersport
16. Cameron Fair Emporium
17. Forest Fair NONE

1 1 — 1 2 — I l  
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TABLE 12—6
PROJECTED CHANGES IN INDUSTRIAL COMPOSITION , 1960-2020

FOR WATER AREA F—2, BASED ON DEVELOPMENTAL BENCHMARK ESTIMATES

SIC Category 
- 

Changes in Industrial. Mix
1960 2020

(7. of Total Manufacturing Emp loyment)

Manufacturing 37.0 31.8

23 — Appare l 1.3 1.4
28 — Chemicals 3.0 8.3
33 — Primary Metals 42.3 21.9
34 — Fabricated Metals 8.3 21.9

35—36 — Machinery 15.5 30.4
32 — Stone , Clay & Glass 9.9 7.2

TABLE 12—7
RATING OF POTENTIAL GROWTh POSSIBiLITiES OF

WATER AREA F-2 COUNTIES

Coun ty Poten tial Growth Cen ters

1. Butler Excellent Butler
2. Westmoreland Excellent Jeannette ,

Greensburg
3. Armstrong Excellent Kit tanning ,

Ford City
4. Washington Excellent Washington,

Canonsburg
5. Beaver Excellent Beaver Falls ,

Aliquippa
6. Allegheny Good Pittsburgh
7. indiana Average Indiana
8, Fayette Fair Uniontown,

Conneilavi lie
9. Greene Fair Waynesbur g

1 1— 12 — 1 2
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TABLE 12—8
PROJ ECTED CHANGES IN INDUSTRIAL COMPOSITION , 1960—2020

FOR WATER AREA F—3 , BASED ON DEVELOPMENTAL BENCHMARK ESTIMATES

SIC Categor y Changsa in Industrial Mix
1960 2020

(2 of Total Manufacturing E~~ loyment)

Manufacturing 31.6 34.3

33 — Pri ry Metals 43.6 19.3
35—36 — Machinery 6.3 2 5 .0

34 - Fabricated Metals 1.9 15.8
28 — Chemicals 3.5 12.5
23 — Apparel 2. 1 1 3. 3
32 — Stone , Clay & Glass 19.4 1 2 . 5

TABLE 12—9
RATIN G OF POTENT IAL GROWT H POSSIBILITIES OF

WATER AREA F-3 COUNTIES

County Potential Growth Centers 
-

1. Mar shall Excellen t Mound ev ille
2. Wetzel Excellen t New Martinaville
3. Monongal ia Excel lent Mo r ganto w n
4. Hancock Good Weirton
5. Marion Good Pairmont
6. Harrison Good Cla r k.bur g
7. Jet tsr-son Good Steubenville
8. Belwnt Good St. Clairsville

Martins Ferry
Bellaire

9. Ohio Fair to Good Wbseling
10. Brooks Fair to Good Wellsburg
11. Taylor Fair Graf ton
12. L w is Fair Weston
13. Doddridgs Average West Union
14. Preston Average King-wood
15. Gil r Poor Glenville

I l — I  2 — 1 3
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SECTION II - WATER NEEDS RELATED TO FUTURE GROWTH

6. DEVELOPMENT CONSIDERATIONS

The sub-region ’s economy has been dependent upon water-using in-
dustries , mainly the primary metals group, particularly steel. These
ind ustries remain essential but can now be augmented by a wide  range of
other ind ustries due to sc ien ti f ic , technolo g ical , and env i ronmen tal
changes affecting opportunities for sub—reg ional economic enhancement.
Wi th d ivers i f ica t ion of the indus tr ial base , new wa ter and rela ted
resources inves tmen ts are needed to reach pro jected (benchmark ) eco—
nomic po ten t i a l .  These investments require a comprehensive  w a t e r
plan .

Plan formulation recognized the following sub-regional water re-
source characteristics : (1) Most industrial and community water supp l ies
come from major rivers , reservoirs , and lake impoundments , so there Is
no general water supply problem , although local diff iculties and eco-
noinic development strategies will require new water control and supply
structures , (2) good quality water is not widespread in the sub—reg ion
particularly in the Monongahela River and lower Allegheny River valleys
and in many tribu tary streams, (3) water withdrawal particularly for
industrial cooling , is very great and will increase , (4) flood damages
persi st in vary ing degr ees throughout the sub—region , limiting economic
potential in the flood plain areas where developable land is needed for
industrial purposes , (5) multi ple—purpose water resource investments ,
espec ially for  recreation , must be increased to satisfy tremendous
metropolitan—area recreation demand , (6) attention must be focused on
pro tec ting,  enhancing and rehab il it ati ng hig h economic developrient ~ o-
tential upstream areas , and (7) env i ronmen tal problems have developed
from urbanization ; the small supp ly of available land is in dange r of
being ineffectively consumed or of having its usefulness destroyed without
regard to its optimum value . Important ecological factors must receive
prime attention in analyzing land and water requirements to achieve
recreation , aes the t ic , preservation , conserva ti on , beautification and
urban design goals .

7. GENERAL SURVEY OF NEEDS

Aid in the iden ti f i ca t ion and de f in ition of wa ter needs has been
ob tained from local and state planners , f rom i n fo rmat ion in the State
Water Supplements and the State Investment Plans , and from states ’ re-
quests for projects found most desirable for economic development pur-
poses. For the most part , planners of the sub—region are cognizant of
the demands and possible conflicts which further development of this
resource can engender. Consequently , most needs have been analyzed corn—
prehensivelv with political , socio-economic and physical aspects con-
sidered. The scoping of needs reflects the benchmarks . Figure 12—4 pro-
vides a visual accounting of the generalized need areas .
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(Iverall sub—region needs take into account the benchmark degree
of development. These needs , based on popula tion and emp loy men t
estimates under stimulated economic development conditions are pre-
sented In Tables 12-21 through 12-24 at the end of this section . The
overall framework p lan in Sec tion IV incl ude s as a base for  p lanning
the supply to be furnished by 1980. This appraisal , however , does go
beyond the more generalized framework studies covering wider areas of
the ohio River and adjacent bas~ ns.*/

(;eneral Problem Areas

Water and related resource needs of the sub-region are : pollution
abatement , wa ter supp ly, water quality, naviga t ion , recreation develop-
men t ( inc lud in g f i sh  and w i l d l i f e ) , recreation enhancement , wa ter
damage prevention , low-flow augmentation , hydroelec tric power , por t
improvement , land use and developmen t , sedimen t con trol , bank stabili-
zation , conservation , mod if i ca tion of the exis ting water resource base ,
pr eservati on of scenic beau ty and modif ica t ion of a lr eady authorized
or constructed projects. (See Figure 12—4.) The degree to which these
needs can be measured and met by water resource investments has in-
f l uenced preliminary formulation and justification of projec ts in
the water areas , time phased for benchmark achievement. Definition of
needs and growth  imp l i ca t ions , p r e f e r a b l y  for  the long t e rm , hinges on
the states ’ desi gna tion of po ten t ial  growth areas and the nuclei about
which growth is predicted .

Wa ter Damage Prevention

~~~~~~Ii2~~~

Although substantial Federal , state , and local agency water
damage prevention programs have steadily been implemen ted , some urban
and industrialized sub—region areas still experience major flood prob-
lems . Pennsylvania ’s State Wa ter Supplemen t ci tes 45 commun ities , of
2,500 or more population , which are subject to major floods; 24 of
these are in Sub—region F at growth center locations . The average
annual flood damages in the Ohio River Basin portion of the sub—reg ion
(which constitutes the major damage evaluated herein) is still almost
$12.1 mil l ion . This amount can be expected to increase due to ex-
pansions in the partially protected flood plain. Expansions will
remain in the flood plain because of advantages , and in many cases the
necessity , of being located on or near water.

Tables 12—10 and 12—11 indicate projected water damages for
both average annual and 100—year frequency floods. Damages have been

*/ Ohio River Basin Comprehensive Review.
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TABLE 12-1 0
PROJECTED AVERAGE ANNUAL FLOOD DAMAGES

(1980 Leve l of P r o t e c t i o n  F a c i l i t i e s )

Princi pal Stream Reach Secondary Stream Reach
Dam~ges Damages

1980 0

A l l e g h e ny $ 180,000 $ 576,000 $ 1 ,000,000 $ 2 ,500,000
Monongaheia*/ 719 ,000 2,125 ,000 3 ,000,000 7 ,500 ,000
Be ave r 2 ,360,000 6,190 ,000 700,000 1 ,500,000
Ohio (direct

t ributaries) 2,038 ,000 4,812 ,000 800,000 1 ,8OO ,()~)O

TOTALS $ 5 ,297 ,000 $ 13,703 ,000 $ 5 ,600,000 $ 13 ,30(1,001)

TABLE 12-l i
PROJECTED DAMAGES RESULTING FROM

FLOOD OF 100 - YEAR FREQUENCY

Princ ipal Stream Roach Secondary Stream Reach
Damage s Dama ges

1980 2020 1980 2020

A l l e g heny $ 6,080 ,000 $ 55 ,890,000 $ 17 ,000 ,000 $ 40,000,000
Monongah ela */ 24,400,000 99 ,200,000 30,000,000 75 ,000,000
Beave r 32 , 300 ,000 84 , 710 , 000 11 , 000 , 000 26 , 000 , 000
Ohio (direct
tributaries ~7,O60 ,0OO 135 ,500,000 6~ 000,000 15 ,000,000

TOTA LS $ 99,840,000 $ 375 ,300,000 $ 64,000,000 $ 156 ,000,000

*/ Inc l udes headwater damages in Sub-region C
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seg regated into p rincipal  an d seconda ry st r eam rea ches , the l imi t s
of which are shown in Figure 12—5. Figure 12—6 presents water damages
graphically , and Figure 12—7 indicates the area that would be in-
undated by a 100—year flood.

The projected damages above are based on projected develop-
ment without stimulation . Obvious ly, if protection is not provided
to grow th cen ters throughout the sub—reg ion , the continuing threat of
damage will inhib it accelerated growth.

Availabili ty of water , water transportation , abundant elec-
tric power , coal and the many other resources in the areas bordering
on the Ohio River could entice new industry if the remaining flood
hazard were minimized. In the Pittsburgh area , site development ,
appropriate to manufacturing use , is critical along the Allegheny ,
Monongahela , Beaver , Youghiogheny , and Kiskiminetas Rivers . Conno—
quenessing , Chartiers , and Raccoon Creek Valleys have need for pro-
tection of potential general manufacturing areas. Areas in the
southern tier counties of New York , in the Lake Erie area , also har-
bor urbanization potentials if flood protection would be provided.

It is essential that flood plain management studies be
made to encourage systematic growth without increasing the flood
damages or limiting development on good quality land . Howeve r , a
conflic t could arise between competitive potential land uses where
industrial land is scarce and where local Interests might desire
recreational and open—space reservations without firs t considering
growth alternatives.

Watershed districts have already been organized in some
areas of the sub—region to provide water damage prevention with
othe r needed programs , and applications for district designation are
pending in other areas.

Water Area F-i. Protective works have been planned and in—
stalled at many of the growth points. Others are being provided to
reduce local flooding and to enhance area growth potential ; however ,
a variety of flooding problems remain , particularly in the Lake
Chautauqua—James town area. The local communities and the State of
New York have experienced myriad problems (hi gh and low lake levels ,
pollution in the lake area which has damaged the recreation income
with associated problems of high and low stages , water supply and
pollution in the Chadakoin River at Jamestown and downstream) which
have been detrimental to growth.

Existing industry and recr’ational facilities on the Lake and
industrial sites along the Chadakoin River and Conewango Creek re-
quire protection against local flooding . Regulation of flood plain
land use is needed because of the conflict between Lake and river

I 1 — 1 2 — l q
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interests. A strong and aggressive approach by New York State to
resolve this  situa t ion will advance this  growth center in the area ’s
economy .

The lower end of Conewango Creek fl oods Russell , North Warren
and Warren , restricting cosmiercial growth and use of sites for
machinery manufacturing. Potential growth points in Brokenstraw
Creek Valley, as at Youngsville near its mouth and Irvine, nay require
protection for expansion of residential , commercial, industrial and
recreation facilities. The National Forge industrial complex could
expa nd into the protected flood plain be tween the creek and the
Pennsylvania Railroad at Irvine.

Growth possibilities require reassessment of the protection
provided on Tun~mgwan t Creek at Bradford, Pennsylvania to foster
growth in the upstream and downstream flood plain areas. At Olean ,
New York , growth may necessitate controlled use of existing pond ing
area s, which are presently reserved. Possibly some development could
be induced behind the pending dike protection project at Salamanca , New
York . DuBois , Pennsylvania, near a suggested potential site of a new city ,
has an economic development base wi th in  a presently considered channel
improvement reach, as well as developable land in upstream and down-
stream areas where highway and railroad facilities exist. Growth
potential could be enhanced in these reaches by extended channel im-
provement. The central core of DuBois in the Beaver Run area could
expand its manufacturing potential if adequately protected against
local f looding fro m the Run .

The Greenville , Pennsylvania area , which presently has a partially
completed watershed protection project, requires additional works for
protection of its railroad facil i t ies and developable flood plain .
Titueville has need for protection from Oil Creek flooding of in-
dustrial plants and tourist developments around the firs t oil well
drilled by Edwin L. Drake in 1859. Brookville, which now has a
completed channel improvement and is traversed by the Keystone Short-
way (I n ters ta te  Route 80), may soon need extension of this project if
industrial and recreational act ivi ty is st inulat ed , of f s e t t i ng  the
decline in its electronic industry (radio tubes and t rans is tors ) ,  and
possible expansion of its railroad equipment manufacturing plant .

New Castle receive s local flooding from Neahannock Creek. Rail-
road and machinery manufacturing plants r~quire flood protection for
future expansion.

Flood protection works are needed in the LeBoeuf Creek watershed
near Erie , Pennsylvania and in the upper French Creek watershed . The
Potatoe and Oswago Creek watersheds have upstream flood prob lema , as do
the upper Allegheny River (Potter Coun ty), Mahoning Creek , Sandy
Lick Creek , and the Tionesta Creek watersheds. Meadville will not be
fully protect ed by the Woodcock, Union City and Muddy Creek Reservoirs
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is the French Cresk Basin. Rasidual da.ag s will necessitate additiona l
protect ion.

F looding probl. exist in north—draining st re ama (at Conn.autville ,
Pa . )  and, in the Cattaraugus Criek and G nesee River basin ., at the
•xtre northern section of the sub-region.

Water Area F—2. The existing reservoir system designed to
alleviate flooding at Pitt sburgh and downs tream co un ities on the
Ohio River has be•n inst rt enta l in sustaining economi c growth in the
area . Th. program of needed control is not completed . The Rowleaburg
Reservoir on the Cheat River in Water Area F—3 will be an effecti ve ad—
dition . The residual damage to existing development indicate , a need for
further development of the systes . Mure extensive dev.lopmsnt. are antic-
ipated farther upstream into the Allegheny and Monongahela River Valley.
and downstream in the Ohio River Valley . Additional protsction is needed
for economic development of the growth centers along the major rivers
and tributaries. Projected diversification of the industrial mix , by
red uction of concentration in the prima ry metal . industries and additions
to the fabricated metals and machinery and chemical industries , will be
aided by freeing presentl y underutilized f lood plain areas from flooding
Pittsburgh and the other growth centers along the major rivers , where
infrastructure is already provided or planned for growth , would benef i t
fro. additional upstream reservoir protection. Reservoirs could be lo-
cated strategically to furnish additional control for reducing the up-
strea. area damage situation and to store flows wh’ch discharge on the
Pittsburgh and down—river urban areas.

Water damage preven tion is a necessity at growth points in the
Ssvickl.y Creek watershed of Westmoreland County be tween Green.burg and
Toungvood . The upper Loyalhanna Creek Valley , which includes the
Ligonier—Latrobe area , in Westmoreland County, may wa rrant attention as
development occurs above Latrobe , through expansion of the pre ssed and
fabricated ta ls ind ustries. In Butler County, especially in the lover
Coonoqusneesing Creek basin at the Ellwood City industrialized area , the
flood hazard is impeding expansion of ARIICO and other industrial facil-
ities. Expansion of the Butler urban area into its upstream f lood plains
is similarly limited . In Beaver and Washington Counties , problema due to
Raccoon Creek flooding are preventing develop nt and diversification of
ind ust ry in the flood plains , especially in the vicinity of Aliqu ippa .

Flooding hampers use of abou t 600 ac res of accessible vacant in-
dustria l land in urban Washington County, along the Monongahela River.
This area of Washington Coun ty is heavil y industrial ized and under-
lain wi th valuable metallurgical coal. Industrial sites are available
at Monongahela City, Donors, Charleroi , Speers , Allenport , Califo rnia
and West Brownsville. Existing industries , in SIC Categories 32— 3 6 and
28, employing some 18,000 persons , need adequate protection from f requent
f looding for expansion. Rowlesburg and Stonewall Jackson Lakes, when
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built , and exis t ing  Tygart Lake would have to be supplemented by ad-
ditional reservoirs to furnish needed protection to the industrial
sites fronting the river throughout the Monongahela River Valley .

Channel improvements , to inhibit local flooding , would assist
industry location near the mouth of Pigeon Creek at Monongahela
city, where the creek flows into Pool No. 3 of the Monongahela River
nav igat ion system.

About one—half the population of Washington County lives within
Cha rtiers Creek Basin. Becaus e of amenable surroundings and a new
four—lane limited access highway system , this basin is the most de-
sirable industrial location in the county. The existing project on
Chartiers Creek , in the City of Washington, protects this large in-
dustrialized area , except downstream where some land is being in-
dustrially developed and more is potentially available. Local flood-
ing Is deterring use ; specifically at an industrial site at the
junction of Pennsylvania Routes 844 and 13.

Extension of the existing improvement downstream through the
Arden Downs —Maadowland s area to Houston would enhance industrial
sites , including one desired by the Radio Corporation of America at
Meadowlands. Another downstrean reach of Chartiers Creek f rom Scully
Yard to McKaes Rocks at the Ohio River (Pittsburgh Pool) is situated
well for industrial development, but has periodic flooding. McKees
Rocks and imeediate upstream areas along about a 4—mile reach in
Allegheny County, with a past record of flooding, are a part of the
Pittsburgh Industrial complex. Industrial development , aided by the
~hartiers Creek local flood protection project, urban redevelopment
and highway improvements , is slanted toward heavy iiKiuatr3 near the Oh io
River and upstream along Chartiers Creek to Carnegie , with an add it iona l
potential for food and warehousing industries. Upstream, in the
Canonsburg-Houaton area, opportunity for expansion of heavy stee l fabri-
cation and light industry will be improved after completion of th. upper-
most component of the flood protection project.

Flood plain studies of Chartiers , Pigeon , and Raccoon Creeks and
the Monongahela Ri ver are needed to determine floo d potential in
these valleys and to provide informa t ion for future protection pro-
grams

Dinakar d and Ten Mile Creeks in Greene County are located in a
coal aiming area. Th. county is underlain with a thick deposit of
high grad. coal which ii being mined without regard to long term surface
economic growth objectives. There may be a serious physical block
to future use of desirable flood plain lands presently subjec t to
flooding If th. land I. undermined and subject to settling. This
applies as well to potential daa.iuites where su mm ation of foundation
terial. for structure s and impoundments will inhibit project develop-

ment.

in low—lying areas of Greene County, flooding may deter estab-
lishing a comprehe nsive R gional Agricultura l Development and
Mark.ting Canter which could stimulate regional agr icultur. . The
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range of possibilities from this Center appears to be fully outstand-
ing and Greene County expects to make a complete stud y of the po-
tential in an application for technical assistance under the Appa-
lachian R.ginnal Development Act of 1965. Related to this would be
development of agricultural markets , imp rovement of farming procedures
and techniques , attraction of investment capital for agricul ture ,
an educationa l program for land use conservation , development of out-
lets for income derived from mineral resources , a diversification of
industry , development of major highway improvements and development
of water resources.

Other urbanized growth centers in the water area , presently
experienc ing slow growth, may warrant local protection to make maxi—
mt~~ use of remaining premium developable land when growth is resumed.
Uniontown , Connellsville , and Scottdale fall into this category.

Water Area F—3 . Construction of the Stonewall Jackson Reser-
voir will not completely relieve the recurrent water dama ge s i tuat ion
at points along the West Fork River . Floods have severely affected
communitie~’ from Clarksburg downstre am to the river mouth. This reser-
voir , in combination with comprehensive upstrea m watershed protection
and local cb’i nnel improvements, will provide complete flood protection
only to W.8t00 .

Rovlesburg Reservoir will , to some extent , protect industr ial  develop-
ments situated at growth points along the Monongahela River and free
lands for industrial use from floods. This project can be further en-
hanced for flood control by combination with potential reservoirs on the
major tributary streams discussed later .

Investigations of channel improvement projects and upstream water-
shed reservoirs for flood control are well advanced in the Weat Fork
River bas in at and below Clarkaburg.

Studie~’ of the flood problem have been made at Mannington onBuffalo Creek , where an upstream watershed project is feasible.

Local flooding problems have been stud ied on direct tribu taries
of the Ohio River in Jefferson and Belmont Counties , as at Dillonvale
and Adena on Short Creek. Channel improvements and watershed pro-
tection projects appear feasible. Selection of the improvement mos t
advantageous to local development will be made by local interests.

The high potential for growth along the Ohio River , where in-
dus trial plant sites are more plentiful and where significant flood
damage could occur to existing and future development , indicates
urgent need for flood plain management studies . Flood plai n land
use is limited by recurrent damage . A comprehensive plan would de-
f ine the moit desirable extent and program for f lood stage reduction .
Pla nning assistance of this kind is be ing ma de available to s ta te  and
local apencies .

I I  — I
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Water Supply and Water Quality

Sub—regional

Main stream urban areas currently exhibit no particular water
supply problems to satisfy benchmark projections . However , pollution
problems of many types are prevalent , particularly in the southern part
of Water Area F—l , in all of Water Area F—2 , and in part of Wa ter
Area F—3 . Water quality problems in the Monongahela River basin
indicate a substantial need for a fas ter  moving abatement program
by Federal and state agencies .

Upstream watershed areas which cannot readil y and economically
obtain water supply from the main rivers require water control facil-
ities to insure good quality water for municipal , industrial and
agricultural purposes. There is need for protection of existing good
water quality streams and preservation of reservoir sites in these
areas .

Water Area F—l. Total water requirements for present and
projected supplemental irrigation in the Allegheny River basin can
be supplied by individual farm groundwater or surface water develop-
ment. About 77 ,000 acres of land appear suitable for irrigation ,
since rainfall during the growing season, in an average year is not
sufficient to meet needs.

New York State indicates that many local areas have inadequate
water supplies to meet present demands. This also applies to the
large urban center of Celeron—Ja mestown—Falconer , New York. The growth
areas along Lake Erie including Ripley , Westfield , Fredonia, Silver
Creek and Forestvills have inadequate water to meet present demands .
Sources of water supply are polluted at Forestville and further water
supply treatment facilities are needed at Fredonia. In Chautauqua
County , 50 percent of the existing water supply distribution systems are
unable to furnish sustainsd drafts to meet fire protection requiremen ts.
S~~~~ r resort areas and prop osed industrial park developments along
Lake Erie have need for additional and expanded public water supply
systems . Harborcr.ek Township, adj acent to the City of Erie , requires
more water supply for industrial expansion than can be obtained by
further extension of the City ’s water distribution system .

In Cattaraugus County, the stats indicates that improved public
water supply sources are need ed for Gowanda and Otto water districts.
Also, almost all of the existing water supply distribution systems
cannot mast sustained fire protection requ iremsnts. In A .llegany County,
improved storag. is required at Canas erag a . At Fillmore , the water
supply is presently adequate but storage tanks are needed to incr ease
the pressure . Fire protection requi rements canno t be met fr om the
existin g source.

Groundwater supplies in the New York area are generally of high
quality and high yield. This is particularly important in Chautauqua and
Cattaraugu . Counties whers economic potential is very high but to some
extent good reservoir sites are limited. Development of wells in these
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aquifers for industrial and munic ipal water supply could have a
very favorable effect on residential, commercial awl industrial growth,
and expansion .

The State of New York is conducting interutunicipal public water
supp ly studies to plan for projects that  wil l  provide adequately for
these public water supply needs.

Preservation of adequate streets quality throughout the New York
area will depend largely on waste treatment facilities construc tion.
Flow augr~entation is needed to supplement adequate treatment facil-
itte,. ~n the western part of the area , water quali ty problems are
expected to be reduced by a proposed treatment plant in Bonita ,
Chautauqua County , and by the existing Jamestown treatment plant.
New York State indicates that if the Jamestown plant outlet can be
joined with the Bonita outlet and both plants discharge into the
Conevango Creek , the natural flows may be adequate for maintenance of
quality ~randards.

In a survey of Pennsylvania countice , Jefferson County for one has
ind icate~t a need for a comprehensive study of water pollution and a
plan for its elimination.

At St. Marys, Pennsylvania, development of major surface water
supply is needed for urban and industrial water supply,  par ticularly
to maintain the carbon manufacturing plants located there.

Pollution aba tement in the U pper West Branch of the Susquehanna
River and Its tributaries above Curwensville Reservoir is necessary
to protect devel opment potential. Water supply for Clarion, Pennsylvania,
obtained from wells , is of poor quality necessitating either study of other
underground water supplies or acid mine drainage pollution abatement of
the su rface ‘upply. Treatmep t and distribution costs of Allegheny and
Cla rion River water are presently prohibitive . The industr ia l  complex on
the Shenango River , in the Farrell vicinity, has need for surface water
storage for industrial use.

Po l l u t i o n  abatement problems are pr evalent on the Shenango River
below Sharon , Pennsylvania , due to the vast industrial complex , which
extends into the Beaver River area . Thermal and other industrial pollu-
tion from the Warren—Youngstown industrial complex adds substantially to
this problem , not only in the Maboning River , but also into the Beaver
River ares , and below.

In Ven~ngo County, abatement of acid mine drainage pollution is needed
on wa t e rsh eds In the south ern part of the county, and in the Allegheny River .

Brines and other oil fields wastes in Warren awl Venango Counties
are also contaminating the Allegheny River. Acid mine draina ge and municipal
and indus t r ia l  wastes in the Clarion River are contributing to nollution
of the lower All egheny River.
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The following tables , obtained from FWPCA~.#’, indicate the water
supply needs and the mtreat.d waste loadings in Water Area F-i through
thi year 2020 for the projected (benchmark) level of development .

TABLE 12—12
WATER SUPPLY NEEDS FOR MUNICIPAL

INDUSTR IAL USE, WATER AREA
(Million Callous per Day )

1960 1980 2000 2020

500 820 1400 2000

1/ For explanat ion, see FWPCA Appendix D.

TABLE 12—13
UNTREATED WASTE LOADINGS

(Population Equivalent in 1,000’s)

1960 1980 2000 2020

1650 2600 4700 6700

Water Area F—2. There is probably no other area in the sub-
region which has a more abundant water supply and a more serious water
quality problem. Large strip— mined areas are spilling great amounts
of acid into the streams , as are abandoned deep mines , and oil and gas
wells . Ind ustries are shoving signs of cooperation in pollution abate-
ment programa . Municipal and industrial citations for exceeding legal
pollution limits are co on in this area. Under the Clean Streame and
Strip Mines Laws , it is anticipated that an abatement and control plan will
evolve to i diate ly abate isolated casss of pollution and to accelerate a
complex , long—range abatement plan for the entire area. The technical
and economic dimensions of such a plan are not known at this time.

The Co ouvealth of Pennsylvania p roposes among its priority projects :
Cassel n River mine drainage abatement as a first step toward the
couplet. abatement of mine draina ge in the Youghiogheny River basin;
upper West Branch Susquehanna Rive r mine draina ge abatement to pro—
tct the water quality of the Curvensville Reservoir is a first
step towards complete abatement of mine drainage in the West Branch
Basin; and Clarion River basin mine drainage abate ment to restore water
quality t.~ the Clar ion River and its major tributaries.

A comprehensive mine draina ge abatement program for the entir e
)~~~~agahsla River is also proposed . As a start , Federal—state abatement
studies !!.’ are bsing made for the Monongahela River , Chart iers Creek ,

*1 FVPCA , Appendix D.

~~~ Pennsylvania Ten Year Acid (inc Drainag e Abateme nt Program ,
Nonongah.la River ~~forcement Conference, etc.
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Clarion River, Conemaugh River, and Raccoon Creek. Abatement is pre-
requisite to maxi a. use of the land for residential, co ercial , and
industrial development..

Developmen t of Raccoon Creek for water supply could be extremely
valuable to nea rby urban , industrial development along the Ohio River .
Its polluteci condition would limit use of a po t ential impoun dment in
the lower creek basin . The lower Raccoon Creek area above Aliqui ppa
could be impounded for multi ple—purpose use , and would create an
att ractive industr ial  and recreation area in the midst of metropolitan
Pittsburgh. Multi—purpose locations as favor able as this are rare
because of industrialIzation. A combination of economic factors, re-
sulting from a project at this location, indicates high economic de-
velopment benefits if pollution can be controlled and abated .

The fo llowing FWPCA Tables indicate the water supp ly need s and the
untreated waste loadings in Water Are a F-2 through year 2020 for the
benchmark l’vel of development.

TABLE 12-14
WATER SUPPLY NEEDS FOR MUNICIPAL 4ND

INDUSTRIAL USE , WATER AREA
(Million Gallon. per Day)

1960 1980 2000 2020

2550 3200 4050 6050

17 For explanation , see FWPCA Appendix D.

TABLE 12—15
UNTREATED WASTE LOADINGS

(Population Equivalent in 1,000’s)

1960 1980 2000 2020

4260 5700 8800 16,000

Water Area P—3. The water supplies for Water Area F—3 are
ample from the Ohio River and associated alluvium to achieve benchmark
need , of immediately adjacent counties. Clarksburg, West Virginia , and
upstream areas which might have significant development , will require
additional water supply development. Impoun dments would be the most
likely source of additional water supply in these areas .

The State of West Virginia is concerned about industrial water
pollution. Along the Ohio Rive r , wast e abatement effor ts  need to
be continued by the Weirton—Wheeling area primary metals ind ustry .

1—!:’ — 1() 
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The growing chemical industry along the river presently has varying
degrees of treatment , but additional treatment capacity , presently
earmarked , will be necessary . The pottery industry , located in the
northern area, will require a continuing pollut ion abatement program
for sus pended solids removal.

Mine drainag e from local areas is partially treated by installed
facilities . A pilot treatment plant is in operation to determine
final proc edures to be used . The municipal waste program in this
area is well developed ; however , the Brooke County system serves about
7 percent of its population wher eas the largest county in population ,
Ohio County, serves about 80 percent of its population.

In the Monongahela River area , it is anticipated that the apparel
and machinery industry will substantially increase. The glas. in-
dus t ry will continu e to exert heavy demand for usable water . Acid
mine drainage concerns the State of West Virginia because of water
quality deterioration and serious adverse aesthetic ef fec ts .  Although
there are 11 sewage treatment plants located in this area , some of
the maj or growth centers do not have any treat ment . The state is
organizing a closer working relationship with the municipalitie , to
improve the waste treatment program.

Rec reat ion opportunities would be created by good quality water ,
especially at existing or planned large impoundments. Establishment
of a “broad water ” complex at Tygart reservoir requires water of
better quality for maximum development . Acid mine drainage flowing
into the reservoir makes water quality rginal . Maximum recreation
use of Stonewall Jackson and Rowlesburg Reservoir. requires that water
quality controls be implemented for protection against pollution.

The following FWPCA Tables indicate the water supply needs and the
untreated waste loadings in Water Area F—3 through year 2020 for the
b.nch rk level of development .

TABLE 12—16
WATER SUPPLY NEEDS FOR MUNICIPAL AND

INDUSTRIAL USE , WATER AREA F—3!/
(M illion Gallons per Day )

1960 1980 2000 2020

380 550 930 1600

1/ For explanation, see FWPCA Appendix D.

TABLE 12—17
UNTREATED WAS ~E LOADINGS

(Population Equivalent in 1,000’ s)

1960 1980 2000 2020

760 1100 2000 4 300
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Land Use and Development

Sub— regional

Present land development potential is rather poor In the
sub—region . Developable sites for ind ust ry are mainly located on
narrow flood plains subject to flooding. Agricultural lands through-
out the sub—region are also hindered by the flooding problem , although
agr icul ture  employment is declining. Between 1980 and 2020 , the sub-
region population is projected to increase from about 5.7 million to
more tha n 9.3 million. Land will be needed to accommodate this
additional population ; for recreational, protective and productive
purposes and to secure a more attractive and desirable environment.

Reversal of current economic trends necessitates preserva-
tion of existing useful land areas in the hinterland s of the urban
complexes. Protection against exploitive removal of mineral resources
and the reclamation of lands already distu rbed by activitle8 inhibiting
fu rther use is needed .

Conservation treatment of areas surrounding towns and cities
would enhance land value for residential , commercial and industrial
purposes. Serious consideration must be given to preservation of areas
with outstand ing scenic value and other areas having special values as
prime agriculture and forest areas. Section I, Chapter 11 states that
the sub—region’s wild and scenic river potential would preserve land
and water areas of outstanding scenic and recreational value near urban
and suburban development .

Sixteen million acres within Sub—region F requires explicit
land management to serve projected economic needs. In addition to
present rate of accomplishment of present U . S .  Department of Agriculture ’s
programa , an acceleration of these programo including conservation treat-
ment and improved management , and land use changes for projected economic
growth and development , will be required on about 6 percent of the total
land area of the sub—region . Coal S t r ip  mining has left vast acreages
denuded and nonproductive . Rehabilitation of the despoiled 300,000 strip—
mined acres is an urgent require ment.

Additional usable acreage wi l l  be needed in Sub—region F
to accommodate anticipated economic growth. Urban areas must ex-
pand to serve home—site , service , commer cial and industrial development.
R served acreage is needed for potential reservoir construc tion and
for recreation, fish and wildlife and related development. Land so
reserved needs preservation and/or reclamation to maintain and en-
hance its natural environmental features and aesthetic value. Land
acreage needed for future industrial , commercial, and residential de—
velopment in Sub—region F , based on economic growth pro j ections . are
summarized in Table 12—18.



tABLE 12—18
ADDITIONAL LAND REQUIREMENTS , SUB -REGION F BY BASINS

BASED ON FUTURE ECONOMIC GROWTh PROJECTS
(Acres)

Basin Industrial Commercial Residential

1965—1980
Allegheny 6,666 2,082 17 ,945
Monongahela 3,704 953 10,158
Beave r 3 , 544 962 11,631
Uppe r Ohio (Main

stem R.M.  126.4)  l~ 594 434 5,024

TOTAL , 1965—1980 15 ,508 4 ,431 44 ,758

1980-2000
Allegheny 9,774 3.028 25 ,563
Monongahela 4,856 1,244 12 ,571
Beaver 16,086 4 ,362 52 ,903
Upper Ohio (Main
stem R.M. 126.4) 2,278 640 7,066

TOTAL , 1980—2000 32,994 9 ,274 98 ,103

2000-2020
Allegheny 20 ,556 6 ,053 58 ,261
l4onongahela 12,9.98 3,449 39 ,223
Beaver 2,780 766 8 ,976
Uppe r Ohio (Main
stem R.M. 126.4) 4,490 1,234 1~~939

TOTAL , 2000—2020 40,824 11,502 120 ,399

Recreation and Environmental Enhancement

Sub — regional

The existing water  resource investments provide limited
recreation opportuniti es. The opportunities are to some extent negated
by the water quality problems inherent in the sub—region.

The extraordinarily large unsatisfied demand (Figure 12—8) for
additional water related recreat ional outlets presents private in-
vestment potential that could be induced by public investments. Large
concentrations of population and income at the Erie and Pittsburgh
areas can support a complex of recreation activities which would aid
in accelerating economic development of the sub—region . By deliberate
design , this should be exp loited to c reate a large number of new

I 1 — 1 2 — l i

— - — - — ••% ~~~
.

- ~
•. .. .

~~~~~~~~~~~~ -~~~~~ .~~~—---•. 
-
~ 

. -• - . _t -



: ~~~~~~~~ 
_______ 

— I S  

______

— 200 0 ~ I C

;: •.j 
_ _ _

0

~~ 1 
_ _ _ _

100

_ _ _ _ _ _ _ _  -~~~ - 0 — — ~~~~~~~~~ — —~~196 5 1980 2 000 7020 1965 980 2000 7 0 2 0

UNSATISFIED DEMAND FOR AD DITIONAL WATER AREAS NEEDED
WATER ORIENTED TO PROVIDE WATER ORIENTED

OUTDOOR RECREATION OUTDOOR RECREATION

~
. :~

7 2

1965 1980 2 000 2 0 2 0 I 80 000

UNSATISFIED DEMA ND UNSATISFI ED DEMAND
FOR FISHING FO R HUNTING

11-12.34
F IGUR E 12.8

— 
-.

~~~I - _ ~~~~~ .~~ .~. .-.. — — .—i. . — .— — .— - 
— —  — . —



opportunities for recreational employment . Trade and service activ-
ities are being eagerly sough t by many of the county planning com-
missions .

The outdoor recreation (all activities) and fishing and
hunting needs in Sub—region F , in ter ms of recreation days and in
ac res of water , is shown in the following table .

TABLE 12—19
OUTDOOR RECREATION NEEDS OF THE

SUB—REGION IN
RECREATION DAYS AND ACRES OF WATER

Fishing
General and Total Total

Years Recreat ioni’ Hunting~.J RecreationL’ WaterV

1965 34.0 4.3  38.3 162.7
1980 63.8 4.9 68.7 288.1
2000 160.9 7.6 168.5 692.8
2020 380.9 12.0 392.9 1,611.9

i[In millions of visitor days .
2/ In 1,000 acres.

It is eviden t from Table 12—19 that the total water are a to
meet the enormous recreationa l demand for the sub—region cannot be
satisfied , but water resource investments should be used to obtain the
mexi im development. Competition for physically feasible sites is intense
and the.. opportunities may be pre—empted either by other economic develo p-
ments or by recrea t ional developments of relatively small scope by state
and local agencies .

Even with minimal provision of recreational facili t ies at
exist ing Federal reservoirs, the record of visitationa*/ furnishes
an impressive illustration of the extent to which these resources are
sought for recreational use.

In addition, there are f ive authorized Upstream Watershe d Proj —
ects with recreation as a project purpose . These projects will provide
2,188 acres of water surface for an estimated 217,380 annual visitor
days. In 1966 an estimated 99 ,200 visitor days were recorded in the
Allegheny National Forest. There are at present 15 recreation develop-
ments within the Forest with combined capacity of 3,186 persona—at—one-
t ime.

•/ See Visitation Re cords Tabulation , Table 12—20 .
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Water Area F— l. This water area abounds in natural men—made
r creational assets. Reservoirs, state parks, Lake Er ie , the Allegheny
National Forest and many other assets are located in the area . The
Allegheny Reservoir and the Allegheny River comaunities have high po-
tential for recreation growth, particularly in the northern 6—county
area .

The Co onwealth of Pennsylvania expects that a large recreational
complex will form in central Pennsylvania , brought on by pressure
from urban complexes east and west. The State of New York expects
that the New York City area will demand facilities to its west ,
particularly along the Southern Tier Expressway. It would seen
very likely tha t pressures from the east and west will require develop—

nt of water—based recreational facilities possessing a remarkable
combination of scenic and natural resources, and superior highway
access.

The upper Allegheny River Valley, extending northward from the
eouth of the Clarion River to its headwaters, could support any sub-
reg ional plans for recreational development . All the rec reation po-
tential of the water area will be needed. Recreation demand requires
a well coordinated recreational complex, including a potentia l rese r-
voir on the Clarion River, the Allegheny River Valley , the Allegheny
Reservoir , the Allegheny National Forest, Cook Forest State Park and
other state lands and parks, the proposed Otocsin Reservoir and
Recreation Area , and numerous other selected potential reservoirs and
recrea t ion opportunities.

The Co on’vealth of Pennsylvania estimates that, if properly
executed, Otocain would enable the state and the Clearfield—Du Bois
comaunity to offer private capital opportunity for developmant of
a non-competitive recreation investment. There are nt~~~rou s prop osed
facilities at Otoe sin ideally suited for private capital. The
unique location and plann ing of Otocsin would present bus iness men
and visitors with a captive market.  Initially, this facil i ty would
have an estimated capacity of about 150 tho usand people per day.
Reasonable average daily attendance during a summer day , in early
development stage s , will be an estimated 50 thousand people. Gross
annual expenditure of 30 million dollars would be anticipated based
on an average expenditure per day of 25 thousand dollars. The
Co onwalth believes that the broad concept of Otocein would fu l f i l l
an ever—increasing recreational need , create new jobs , provide an
opportunity for successful investments and help to establish an
attractive environment and new industries. Translated into employ-
ment, this would result in 950 (annual equivalent) jobs with a pay-
roll estimated at 9.8 million dollars annually. Another 950 jobs in
service industries are expected to result as well. For the economy
of Clearfield County this development promises to be an important
economic stieolant.

The Co onvealth of Pennsylvania and the State of New York view
this water area , not onl y as a rec r ea t iona l development in the can tral
areas of the two stat es , but also enhancing the quality of life and
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environment of the entire sub-region . O pportunity exists for de-
velop ment of a comprehensively integrated recreation complex , ex-
tending from an existing cluster of reservoirs in the Youn gstown area
nor theast to the author ized French Creek reservoi r s , Lake Erie—Lake
Chautauq ua-Allegheny Reservoir, and continuing in a southwest direction
through the area encompassing the East Branch Clarion—Tionesta Creek—
Piney (Clarion River, private—power) reservoirs. Presently, these
faci lities and Curwenaville Reservoir and proposed Naturealm , similar
to Otocain in objectives , are unrelated execept by location and natural
resources.

Th. interior of this a r a  possesses some of the meat striking
physical att ractions of the sub—region , including the Allegheny
National Forest , whose development and extent could be expanded .
With the anticipated convergence upon the two central—state areas of
people from the six surrounding major metropolitan centers with
tremendous recreational demand, specific potentials obviously exist
to induce private investments. The size of this area, this potential
recreation pressure, and the need for a diversified , integrated ,
recreational complex could extend the concept of the Otocsin—Naturealm—
type project into a ~ ach broader area, enhancing the water area’s com-
petitive advantage in attracting industry and growth.

The designa tion of the Allegheny River as a wil d and scenic
river and procurement of scenic easements would protect this area
fro. detracting encroachments. Hi ghway access for this type of recrea-
tion complex is practically assured . Additional highway improvements
connecting the central Warren urban area to the Southern Tier Express-
way, to Jamestown , New York, via a route passing along Cone’wango Creek,
and other short feeder roads, would make this entire area available
for private recreational development and industrial site development.
Eventually, potential highways from Philadelphia to Erie and from
Scranton to Cleveland will probably be desirable to link this huge recre-
ationa l complex to additional major metropolitan centers. All the
growth centers in the water area would be enhanced by this resource
enhancement . The General Development Plan for Warren County*/ provides
short—term guidance for infrastructure needs and for regulated land
use , including prohibition of development in areas subject to flooding.

Other projects in the area include the East Branch Clarion River
reservoir in Elk County, Pennsy lvania , wh ich has a low water regulation
(au~~~r) pool, about 1,200 surface acres of water area , and high
recreation potential inhibited by mineral acidity from its tributary
area. A program of acid drainage abatement , land treatment, and land
management could effect ively reduce the acid and enhance the environ-
ment .

*/ Pub lished in September 1967 for the Warren County Planning
C~~~ission by Reed—Neathery Associates.
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The exist ing Piney Reservoir on the Clarion Rive r presents
limited opportunity for recreational improvement because of its
relatively small pool area aid mineral acidi ty from several iden-
tifiable mine sources. A program of acid abatement , land recla-
mation of the strip— mined areas and recapture of the existing power
lic ense for this project would be a prerequisite to development of
an optimum multiple— pu rpose reservoir project at a downstream site
near St. Pet ersburg, Pennsylvania. The recreational enhancement
would be tremendous and would provide an environment for sizable
development .

The Upstream Watershed Progr am of the U.S. Department of Agricul-
ture could help meet the water oriented recreation needs of the Water
Area. The 10 potential upstream watershed projects could provide 6,000
ac res of water for 4 , 157 ,400 recreation days ann ually . This would
be provided through mere scattered , secluded , smaller type multiple
purpose impoundments.

Water Area F—2. Concentrat ion of population in this water
area creates a tremendous recreation demand pressure. With popula-
tion concentration , pressures of urbanization , growing per capita
water use, and increasing utilization of open lands, ther e is a
growing need to socially balance the multiple uses of land in the
water area for agriculture , recreation, highways , conservation, and
urban growth . How to strike the best balance between these multiple
uses is an overriding concern in the orderly management of private
and public land.

The reaches of the Ohio and Allegheny Rivers at Bruno t , Six-Mile ,
Twelve Mile , Nine Mile , Jacks and Sycamore Islands warrant investi-
gation of recreation potential to satisfy boating—orient ed activities.

Opportunities for lar ge—scale water—oriented recreational develop-
ment on Big Sandy Creek in Fayette County, Dunkard Creek in Greene
County, Ten Mile Creek in Greene and Washington Counties , Raccoon
Creek in Washington and Beaver Counties, Buffalo and Connoquenessing
Creeks in Butler County, Loyalhanna Creek in West mor eland County ,
and on streams draining into the Ohio River in Sub—region G, such as
Laurel Hill Cr eek , are needed to expand the water area ’s recreation
resources. These can be provided by constructing water impound-
ments and developments contiguous to rive r area s (Oh iopyle State Park
for example) with maximum pot ential to induce invsstments by the private
recr eation industry . Other developments , such as the extensive Laurel
Ridge , although not dependan t upon water—based recreation , can be
considered as integral with these in offsetting the total recrea t iona l
pressure .

The Big Sandy Creek basin in Fayette County , Pennsylvania , and
Preston County, West Virginia , is an especially attractive wilder-
ness ar ea • A multi—pu rpose reservoir proj ect could be developed
here to include a large private recreation investment . A sub-
stantial recreation market exis ts , and the projec t is considered to
have high priority by the Comeonvsalth of Pennsylvania and by local
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interests , including the Pennsylvania Econom League . For Fayette
County, which has suffered severe mining employment losses, recreation
development would be particularly important . Indu strial development
is making headway in adjacent county areas where this imp oundmen t
would be of particular environmental importance. The Big Sandy Basin
is locat ed in the Southern Laurel Highlands which is nationally known
and experiences a large tourist and vacationer visitation .

The potential impoundments , mentioned for recreat ion use, would
provide environmental enhancement badly needed in th is  water  area .
Expanded development of recreation fac i l i t i es  at exis t ing  reservoirs
would al so be of s ign if icant  value . At Loyalhanna Creek Re.ervoir ,
however , improvement would require reduction of ac id—mine drainage
to improve water quality and possibly a higher recreation pool
level than now exists.

Laurel Hill Creek impoundment in adlacent Soinerget County would
materially enhance the water area. It could become part of a compre-
hensive recreational complex including Ohiopvle State Park (Pa. ,
Coopers Rock (W. Va.), the proposed Conemaugh Gorge State Park (Pa.),
proposed Laurel Ridge State Park (Pa.), a proposed scenic drive along
Chest nut Rid ge (south fro m ~Jniontovn to Corridor E ) ,  potential  Big Sandy
Creek Reservoir, Rovlesburg Lake and Mont Chateau State Park (W. Va.),
Fernclif f Nature Reserve (Western Pa. Conservancy, Ohiopyle), and
Kaufmann Conservation Area (near Ohiopyle) — all south of Pittsburgh.
Anoth er grouping of boldly conceived opportunities are the Yellow Creek
State Park (Pa.), Buffalo Creek (Pa.), Morainne State Park (Pa.), Jennings
Blazing Star Nature Reserve (Western Pa. Conservancy), and Raccoon State
Park (Pa.) — all north of Pittsburgh . The varied recreation environment
presented by these opportunities is remarkable.

The need for environmental enhancement embraces conservation by
protection and development of the water area ’s remaining clean water
resources . Of several thousand miles of rivers and streams in the
water area only about 500 miles are regarded as f ishing waters.  Of
this , about 150 miles on the Beaver, Monongahela, the Allegheny below
Kittanning, and the Ohio Rivers support only poor quality fishing.
A very small percentage of stream lengths support trout . Screening
of water area streams by water quality characteristics would indicate
feasibili ty for fu ture  resource development . Such analysis and
coordination with the states ’ ed ucational and enforcement e f fo r t s
would preserve this environmental enhancement potential. The out-
standing streams merit early and aggressive conservation and preser-
vation by declaration as wild or scenic streams or by earmarking for
water resource or water—oriented recreational development. Streams
so qualified would enhance the environmental advantages of the water
area. The clean streams are concentrated in a few spots in eastern
Weetmoreland County, southwest Washington County , eastern Beaver
County, central Butler County and eastern and northeas t Armstrong
County.
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The water area has few lakes of high water quality. The inferior
waters of the Crooked Creek and Mahoning River Reservoirs could be
upgraded by elimination or control of acid mine drainag e to enhanc e
their value for recreation. Restoration of the Conemaugh and Loyal-
hanna Reservoirs to high value for water recreation would require
substantia l effort , but should be initiated for potential enhance-
ment value.

Portions of the Youghiogheny , Allegheny , Clarion and Little
Beaver Rivers hay, been selected for investigation under the Wild
and Scenic River Act. Scenic easements along these streams in Water
Area F—2 could provid e scenic corridors exclusively devoted to
primitive or scenic trails. A corridor along the Youghiogheny
River fro m Crelli n to Friend eville (Youghiogheny Reservoir ) and from
Ohiopyle to Conn.llsville could be coordinated with recreationa l develop-
ment at the existing Youghiogheny Reservoir . Improve ment to this reach
might result from the addition of a reservoir at its upstrea . end in the
vicinity of Crellin to supplement natural runoff and improve its wild
and scenic character with “white water ” during low f low periods . The
Toughiogheny Reservoir provides this to the mid—Toughighe ny Rive r reach
from the da. to Connellsville. Suppl~~~ ntary storage for this purpose
could also be furnished by a reservoir on Laurel Hill Creek (A fish—for—
fun stream) and on the upper Casse lman River , especially with
abat~~~nt of acid pollution in the latter area . Scenic corridors
along these streams would preserve their natural beauty and would
facilitate re gulation of flood plain usage without restricting
growt h at appropriate locations .

A scenic easement along the Clar ion Rive r in Water Area F—2 ,
and upstream along the Allegheny River , in Water Ares F—l , would
provide a corridor which could begin at the Point State Park at the
tip of the Golden Triangle at Pittsburgh , go along the lower Allegheny
River and its potential island developme nts to the beginning of the
old Bak r Trail near Carvers Ferry , to Cook Forest State Park. The
Little Beaver Creek wild river area is outside of Water Area F—2 ,
and would extend from a point in Colu~~iana County to the Ohio River
at East Liverpool at the northernmost point of Water Area F—3 . A
scenic corridor along this strea. at the western boundary of Water
Area F—2 would be easily reached by U.S.  Route 30 from the Raccoon
Creek State Park area.

Buffalo Creek , a headwater tributa ry in Armstron g County , can
be developed for growt h because of its outstanding natural features ,
This excellent sits , enhanced by the admirable scenic locale in the
Buffalo Creek area in Armstron g County, is near the Pittsburgh ind us trial
complex. Roaring Run and South Branch Pine Creeks and the Allegheny
River Trail in Armstrong County, especially the latter , have ex-
cellent potential for all types of recreational uses. A proposed
scenic highway in Armstrong County, paralleling a portion of the
river, would make the area more attractive . Development could ex-
tend upstr eam through Clarion , Venango , and Warren Counties especially
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along the shore of the river. Another area with outstanding scenic
qualities and potentials for recreational d,velop nt , including
private Investments , would be situated along Crooked Creek in Arm-
strong County, from the Allegheny River to the existing Crooked
Creek State Park and Crooked Creek Reservoir. This area could be
developed into an intensively used recreationa l area . Development
would be aided by one of the proposed new scenic highway s . Another
site of considerable merit is located on Little Beaver Creek
in Beaver County. It could be developed into an excellent major
recreational facility by tying in with the large state pa rk cur-
rently being developed in the adjacent county in the State of Ohio .
Portions of this site have been strip—mined and would have to be
reclaimed for recreational use. Two proposed scenic highway routes
would pass th rough port ions of this site.

Raccoon Creek Valley could be linked with exis t ing Raccoo n
Creek State Park in the southern part of Beaver County . It wou ld
enhance the valley environment which contains flood plains and other
land areas well suited for industrial use . Here again , st r ip mine
reclamation would be necessary .

A well coordinated set of recreationa l opportunities can be
made available if e f f o r t s  are made to preserve the present open
spaces which concentrically surround the area. The best possibilities
are : ( 1) a major water—oriented scenic trail along the Allegheny
River , mentioned above ; and (2 ) a major  scenic highway—recreational
corridor in the eastern part of Weatmoreland County from Greensburg
to the Westmoreland—Somerset line .

A large complex of recreational features , including Natureale
to the east, would capitalize the relatively rugged topography, and
would be a lar ge conservation area composed of a series of smaller
conservation areas. The Laurel Rid ge Conservation Area , a series of
parka , would link together many state game lands and state forests
situated in the Laurel Mountains portion of Weatmoreland, Fayette and
Somerset Counties . This conservation area has outstanding qualities
for future recreational use and is highly recomaended for acquisition
and developmen t for recreational purposes. A suggested recreation and
conservation corridor would parallel Route 30 Scenic Corridor from a
point j u s t  east of Greensburg, th rough the Chestnut Mo un tains and the
Ligonier Valley , into the Laurel Mountains at the Somerset County line .
This route is flanked by ma gnificient roll ing h i l l s  and f arms , forested
steep slope areas and the highland s of the Laurel Mountains . Scenic
qualities of this corridor and the potential for its recreational use
are excellent . The Loyalha nna Gorge Scenic Area , in the Ch estnut
Mountains along this same potential scenic corridor route , has ex-
cellent potential if acquired before deapoilatio n , the inroads of
which have already begun . Expansion of the present Loyalbanna Reservoir
area and the Conemaugh River Reservoir area , as pa rt of the total con-
servation area development , would connect these develop ment s and enhance
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possibilities for the entire complex. The Coneaaugh—Chestnut Gorge,
situated in the Chestnut Mountains along and adj acent to the Conemaugh
Gorge area , and the Conemsugh—Laurel Gorge located in the Laurel Moun-
tains , if developed for water—orien t ed recreational potential and scenic
hig hway corridor possibilities, would provide enhancement for future
economic growth of the water area . Ohiopyls State Park and private
resort developments round out the picture .

The relatively mountainou s area surrounding the urban growth
centers , the highway access presently available — together with
the Appalachian Corridors M and N — provide environmental enhance-
ment of state —wide significance. Benefits could be obtained from
tourism and private investments in recreation. The area desire to
chan ge the public image of this industrial area from the past picture
of a grimy - sooty environment should abet economic development .
Enhanced economic development potent ial of the area should en-
courage state and other public planning bodies to accelerate activ-
ities to provide public recreation investment to further economic
development goals .

The Upstream Watershed Program of the U .S .  Department of Agr iculture
could help meet the water oriented recreation needs of the Water Area .
The 10 potential upstream watershed projects could provide 6 , 000 acr es
of water for 2 ,030 ,000 recreation days annually . This would be pro-
vided through more scattered , seclud ed , smaller type multiple purpose
impoundments.

Water Area F—3. Although recreation demand has increased
rkedly, there have been no large—scale additions to recreational

opportunities in the water area in recent years; not since the con-
struction of the Tygart Lake project in 1938. The potentia l water
resource plans of West Virginia , */ particularly its State—Wide
Recreation Plan , feature dynamic planning offer ing relevant ,
systematic overall policy , including a citizen education program , to
guide the future of its water resources and to provide maximum
satisfaction from use of water resources . Broad goals are set in
which , aanng others , the needs for recreation are indicated. The
Recreation Plan designated two state sub—region natural watershed
planning areas for state recreation inves tment. “Broad water ”
recreational opportunities are pinpointed amon g the needed recreation
areas , and needed facilities are identified in each state sub—region ,
including the Tygart Lake in the Upper Monongahela-Chea t sub—region
and the Leading Creek Lake in the Little Kanawha - Upper Ohio sub-
region . Developments at these two lakes , especially private recrea-
t ion ind ustry investments under state jurisdiction and control , could
of fer employment opportunities to offset declining industr ial employ-
ment in the Upper Nonongahela River area , and circ unvent the scarc ity
of state funds. The large unsatisfied demand for recreational facil-
it ies in this ares could furnish a market inducemsut for private in—
vestment which would work with the state to develop a recreation com-
plex .

*/ A Desiga for a Water Resources Plan , 1967.
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“Broad water ” oppo rtunities could he supplement ed by development
of a well—integrated comprehensive recreationa l progra . involving
additional strategically situated reservoirs. Teter Creek and Laurel
Creek sites could become valuable adjuncts to the Tygart Lake develop-
ment and provide additional recreational area and storage supplementa-
tion to moderate the drawdown requirements placed on the Tygart Lake
project.

Three potential reservoirs in Sub—region G, which are located
in the Tygart River drainage pattern , have a h igh potentia l for
recreational development at locations on the Upper Buckhannon River ,
the Middle Fork River and the Upper Tygart River . The Middle
Fork River site would comp lement Audra State Park which , although
relatively small , is located in an exceptionally beautiful natural
site.

The existing environment along the Ohio River Is one of beauty
w ith pollution. The Monongahela River sector al so possesses scenic
beauty. There could be private investments in a recrea tional com-
plex diversified to satisfy any demand . 1)evelopnent of a complex
of this size could result from the West Virginia State—Wide Recrea-
tion Plan . Guidelines for this plan have well defined objective .
There are , however , no imeediate projects under consideration or in
prospect. Potential impoundments in the  headvater areas of the
Buckhannon, Middle Fork, and Tygart Rivers in combination with the
Stonewall Jackson and Rowlesburg Lakes, could prov ide recrea tional
compl ex nucleus.  Growth centers are located imuediately below
th ese potential lakes , at downstream p oints, and in assoc iated areas.
Appa lachia Highwa y Corridor D—E would enhance the opportunity for
development of additional facilities.

An unusual opportunity is presented at the site of Bi g Sandy
Creek , in Fayette County, where a f ull ran ge of f a c i l i ties could be
developed , including vacation homes, a lodge, a marina, and an a ir
str ip . Family type recreation a c t i v i t i es  are needed in connec tion
with improved motel and associated facilities . The 80—mile segment
of Corridor D between Parkersburg and Clarkshiirg will be a direc t
route between the populous Ohio Valley and the mountain resort
areas in eastern and southern West Virginia . Prospects exist for a
quality motel and restaurant along this route , since water—oriented
recreation f ac i l i t i e s  at potential reservoirs could he developed in
this area.

Opportunities exist for state or private development of river
f ront porperty along the Ohio River to supplement boat launching
areas . Construction of marinas with overnight accommodations would
enhance the attractiveness of these areas , if fairly level wooded
sites wit h highway access are made available along the river.

Two reservoirs, now in the early planning stages , are being con-
sidered for t r ibutar ies  of the L i t t l e  Kanawha River .  West Fork
Reservoir (Sub—region G) and Leadin g Creek Reservoir would provide
extensive facilities with scenic beauty and available highway access.
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Maintenance of a recreation pool level in these reservoirs for as
long a period as possible during the recreation season would enhance
this potential.

The Upstream Watershed Program of the U.S.  Departmen t of Agriculture
could help meet the water oriented recreation needs of the Water Area.
The 11 potential upstream watershed projects could provide 6,000 acres
of water for 510,700 recreation days ann ually. This would be provided
through more scattered, secluded, smaller type multiple purpose impound-
ments.

Naviga tion

With the exception of Erie and Chautauqua Counties which border
on Lake Erie, water transportation is not available to growth centers
located north from the Pittsburgh urban comp lex to Lake Erie. The
exist ing navigation system is unable to suff icient ly exploit the
centrality of the sub—region ’s geographic position. Bulk covimodities
move southward by water to down—river markets. There are not yet
suff icient  water transportation opportunities available to acco~~~ date
future shipments of bulk commodities , nor are there river transport
connections to other modes of transportation. Both of these will be
necessary when more diversified industrial structure develops with
reduced emphasis on heavy industry.

The Allegheny River Valley has particular potential for develop-
ment because of natural resources providing a base for growth in
the chemical and aluminun industries. Attractive locational fac-
tors could be utilized if navigation on the Allegheny River would be
provided beyond existing Lock and Dam No. 9. Fullest advantage of
this potential could be realized through river transportation con-
nections linking developments in the Allegheny River Valley to
megalopolis north , east and west of the sub—region via connection in
the Erie urban complex.

Existing navigation facilities in the Allegheny River basin
are only effective in supporting commerce in its downstream reach ,
with a large portion of its commercial potential relatively unused.
Clarion , Oil City, Franklin, Titusville and Warren , Pennsylvania,
growth areas have the economic potential to utilize navigation ex-
tension.

Bulk commodity and other transportation opportunities exist
to the nor t h— east—west megalop olis of the lake cities of Chicago ,
Cleveland , Detr oit , and Buffalo and the Atlantic Coast cities of New
York and Boston. Advantageous sub-regional opportunities would be
provided if direct overland or w~ter transp ortation routes to Erie
or so other lake harbor existed . Regardless of the mode of trans-
portation - air , rail , water , pipeline, highway or conveyor - div rsi—

ficat ion of the sub—region industrial base woul d receive a valuable
impet us by providing water transp ort to these important markets .
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An urgent need is evident for continued imp lementation of modern
high—l i f t  dams with larger locks to e f f i c i e n t l y  handle inc reasing
volumes of tow operations. The greatest potential use of river navi-
gation facilities ii on the Ohio River. Completion of Hannibal Locks
and Dam extend s this system to New Martinaville. This, in addition to
dam modernization downstream, furnishes the Ohio River area with po-
tent ial for accelerated industrial development if adequate water
damage prevention , and other needs are met. Upstream , completion of
Grays Landing and Point Ma r ion Lock and Dam projects extend Monongahela
River facilities releasing development potential.

Development on larger amounts of riverfront industrial land
indicates potential for canalization of the lower reaches of the
major tributary streams , such as the Kiskiminitas and Youghiogheny
Rivers , and probably others.

While population and employment rate inc reases appear to have
leveled off in the Pittsburgh urban complex, production capacity,
in relation to the total market , has steadily inc reased . The
existing, modernized river navigation system in its central core
maintains a large annual commercial tonnage. Navigation provides this
major complex with a regional advantage , though competitively dimin-
ishing, of great significance with respect to sharing markets.
further , this sub—region ’s river transportation history reveals that
this waterway system during time of military emergencies has been
called upon to deliver vast tonnages with dispatch and utmost depend-
ability.

Erie Harbor offers the sub—region contact with ports in all con-
tinents of the world. In eight—month usual operation, the port engages
act ively in export—import trade. The materials exported are products
and raw mater ials manufactured and processed principally in the Erie
urban complex. Development of the Port would enhance the sub—regional
economy by promoting foreign trade from expansion and/or diversification
of the existing industrial base . New terminal and transfer facilities
and services for constructing and handling (for major overhaul and repair )
the size and type of ship used on the Great Lakes and in overseas com-
merc ial fishing, could be adapted for enlarg ed usage by addit ion of
required facilities . This would turn the entire lake—shore area in the
Erie urban complex to new economic development , initiated by present
plans for a boat—building ind ustry. Within the time period of the bench-
mar k. the principal markets for the products of the sub—region may depend
on these lake port. for outlet into the Metropolitan belt.
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St~~~ary of State Recommendations

Consensus exists among individua l state organizations about state
priority requirements for water and related reso urces to enhance economic
development of the sub—region . The categories of needs arise from de-
sired development levels of the growth areas and growth centers in the
sub—region ’s respective Water Areas F—i , F—2 and F—3 .

Water Area F_l*/: Needs and/or Opportunities

1. Commonwealth of Pennsylvania

a. Otocsin Reservoir and Recreation Area for recreational
development.

b. Clarion River Basin Mine Drainage Abatement to res tore
water quality in Clarion River and its major tributaries.

c. Upper West Branc h Susquehanna River Mine Draina ge Abate-
ment to protect water quality of Curwensville Reservoir and init iate
abatement of mine drainage in the West Branch Basin.

d. Port of Erie Dredging to develop West Bay Area for
nav igation .

e. Clarion River , near St. Petersburg in Clarion County ,
to study construct ion of a multi—purpose reservoir , including analysis
of total impact and ef fect.

f .  Other projects in Framework Study and those proposed
by local Development Districts for comprehensive development for a
wide rang. of needs.

g. Pollution abatement (environmental problem):

(1) Allegheny River : Brines and other oil field
wastes from oil production in Warren and Venango Counties; acid mine
drainage from the Kiskiminetas River (fed by the Conemaugh and Little
Conemaugh Rivers , Loyalhanna and Blacklick Creeks) and from Crooked ,
Cowanshannock , Mahoning and Red Bank Creeks and the Clarion River.

~/ Pertains to location and possible beneficiaries; add itiona l
beneficiaries may be located in other water areas (F—2 , F—3 , C—i , et c . ) .
For Pennsylvania , and New York re coms~endations see State Water Supp le-
ments and Chapter 9 , Part I.
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(2) Monongahela River: Acid mine drainage from
small tributary streams from the West Fork River Basin , and from trib-
utaries between Fairmont , West Vir ginia , and Pitt sburgh; and organic
wastes added throughout the entire industria l valley are part and
parcel of a general sub—region problem affecting needs in Water Area
F—i (subsequently Water Areas F—2 and F—3 ) .

(3) Beaver River: Domestic and industrial wastes
causing hardness, acidity and thermal pollution are part and parcel
of a general sub—region problem affecting needs in Water Area F-i
(subsequently to Water Areas F-2 and F—3) .

h. General*/

(1) Inhibitious to development at growth centers or
causing dama ge to the existing economic base : flooding, pollution
and lack of water supply.

(2) Future industrial development: Stream quality
imp rovement , water damage prevention to make potential developable
land “flood free.”

(3) Other commercial potential: Establishment of
navigation for a variety of business developments; recreation oppor-
tunities — service establishments for boatikig (commercial linkages
that range from boat manufacturing to rigging) , campi ng supplies ,
resorts , and other recreation industry f irma .

(4) Water—related recreation, including fish, water
fowl and other ama conservation for sport .

(5) Water supply and quality (Water Purity and Clean
Streams Act).

(6) Multiple—purpose water resources development:
to achieve water quality control, prevent flooding, promote recreation ,
improve opportunities for industrial development, etc., as well as to
buoy community economies.

2. State of New York

a. Cenesee River , Stannard Dam and Reservoir , near
Wellsviile , New York , in Allegany County: multi—purpose project for
navigation, recreation , water quality control , irr igation, wat er supply
and industrial development .

*/ Also applicable to Water Area F—2 as l . j .
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b. Cattaraugus County,  Otto Reservoir , near Gowanda,
New York , mu lti—purpose project for flood control , recreation ,
and irrigation. Further studies should consider Springvilie Reservoir
in combination with Otto .

c. Industrial water supply for the Southern Tier
Count ies; municipal supply for the Villages of Govanda and Perrys-
bu rg in Cattaraugus County ; irrigation supply for Chautauqua County
and along the Geneses in Allegany County; groundwater suppl y for
Chautauq ua and water supply for Chautauqua County (Celeron and James-
town treatment plants ); and for economic growth .

d. Water dam age prevention at Ischua Creek and Cone—
wango Creek watersheds , Chautauqua Lake and Chadakoth River , local
areas along the Allegheny River, Cenesee River and Cattaraugu s Creek.

e. Recreation and fish and wildlife at developmental
sites listed in “2 ( a—b ) ”  above and state parks , including boat launch-
ing and access sites.

f. Public boating facilities along the Lake Erie shores
for recreational development; harbors of refuge with small  boat facil—
itiss are needed .

g. Additional pumped storage facilities at a site in
the vicinity of Westfield , New York; to be incorporated with a flood
control and lake level control project for Lake Chautauqua .

h. Possible groundwater development ( for  economic develop-
ment) in Chautauqua , and Cattaraugu s Counties for industrial and munic-
ipal water supply .

Wacer Area F_2*/: Needs and/or Oppor tuni t ies

1. Commonwealth of Pennsylvania

a. Sewickiey Creek Watershed for flood protection and
industrial water supply for industries between Greensburg and Young—
wood. (Referenc e P.L. #566 project.)

b. Casse lman River Mine Drainage Abatement to restore
fish and aquatic life in the Casselman and Youghiogheny Rivers and to
protect the recreational use of Ohiopyle State Park (and ultimately
the entire Yough igheny River Basin) (cross reference to Sub—region
B report).

*1 Pertains to location and possible beneficiaries; additional
beneficiaries may be located in other water areas (F—i , F—i, G— i,, etc.)
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c. Upper Casselman River, potential multiple—purpose
reservoir. (Further locational and engineering study desired) (cross
reference to Sub—region B report). (Coordination required between
Pennsylvania and Maryland , SCS and C of B .)

d. Connoquenessing Creek Watershed for water damage
prevention, water supply and recreation for West Central Butler
County, including Butler and Zelinople , Pennsylvania. (SCS P.L. #566
project, and/or C of B multiple—purpose reservoirs).

e. Raccoon Creek , multi—purpose reservoir , adjacent to
Raccoon Creek State Park , for water damage prevention , water quality ,
water supply, recreation (and economic development).

f. Big Sandy Creek, multi—purpose reservoir. (Further
coordination needed on location and design of project, and possibility
of joint development with the State of West Virginia.)

g. Upper Loyalhanna Creek Watershed for flood control,
water supply and recreation , and eastern Westeoreland County , in-
cluding Ligonier—Latrobe area. (P.L. #566 project.)

h. Stony Creek watershed for flood control and recreation
for Hooversville and Bough, Pennsylvania, to alleviate annually
recurring damage to railroad facilities. (P.L. #566 project.)

i. Other projects in Framework Study and others proposed
by local development districts for comprehensive development for a
wide range of needs.

j. (Same as Water Area F—i , item l .h.)

Water Area F_3*/: Needs and/or Opportunities

1. State of West Virginia**/

a. Ohio River from the Pennsylvania/West Virginia state
~ near the Marshail/Wetzel County Line :

s ate. to location and possible beneficiaries; additional
.. -

~~~~~ ma. a located in other water areas (F—i , F—2, C—i , etc.).
- - r  couplets delineation of plan for sub—region.

.. ...m. ar e or iented toward economic development and water
.. a. ~~ tat e Regions (Re gions 17 and 18 in Water

a. t.di.ldusl growth centers or projects . See West
s~~~ ie. jn State Water Supp lement and Chapter 9,



(1) Problem of changing assimilative capacity of
the river to changing environment caused by canalization.

(2) Pollution Abatement Program: Municipal wastes
and industrial wastes (steel , chemical , and pottery). Corrective mine
drainage action at pollution sources .

(3) Water damage prevention for economic development
(industry, municipalities and other interests), including flood
plain management .

(4) Recreational facilities:

(a) Wetze l County (New Martinaville) — power
boat launching site to include parking for vehncles with boat trailers,
drinking water , sanitary toilet facilities and limited picnicking.

(5) Same as Water Area F—3 , State of Ohio (item 2) .

b. Upper Monongahela Valley Region (not including extreme
headwater regions of the Monongahela: Cheat , Tygart and Little Kanawha
Rivers) (Region 5) .

(1) Water damage prevention.

(2) Residential and industrial (including acid mine
drainage and municipal raw sewage ) pollution abatement.

(3) Municipal and industrial water supply (glass and
pottery, construction stone and sand , char coal, coal, and ceramic
clay).

(4) Recreational facilities (additional facilities to
be developed in relation to pending, i.e. , potential water resource
developments).

(a) Monongalia County — secure an additional power
boat launching site.

(5) Land reclamations (s tr ip—mine )  (to be coordinated
with planned, i.e., potential, water resource and recreation develop-
ments).

c. General:

(1) Future municipal and industrial water supply ,
with adequate volume and quali ty.

(2) Recreational facilities by development of water-
ways.
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(3) Preservation of natural beauty of forests, lakes
and streams.

(4) Preservation of ecological aspects of wild lif e
habitat (to reconcile water—oriented recreational resources and potential
saturation of use).

(5) Water damage prevention :

(a) To include 11 P.L. #566 projects and flood
regulation and zoning.

(6) “Broad water” recreational opportunities*/, in-
cluding state park complexes, day—use state parks, state recreation
areas , public hunting areas, public fishing areas , “natural ’ or “wild
river’ segments, or existing , wilderness area , or exis ting and broad
water areas. This applies in varying degrees to both Regions 4 and 5.
Desirably , each region will have one broad water recreation complex ,
created , designed and managed for year—round recreational services
(Policy of minimum drawdown by Corps of Engineers on existing and po-
tential reservoirs desired).

(a) State—wide recreation plan to consider Corps
of Engineers reservoir sites , existing and proposed , to select the
reservoir site which has : (1) the most developable land in relation to
the water , and (2) the best recreation water quality . The reservoir
in each state region which best mee ts these qual ifica tions will be
planned for development as its major broad water recreation complex
site . The selected site will have : (1) maximum recreation benefits
credited to its construction , and (2) a water management plan which
required minimum drawdown fluctuation . Other reservoirs will have
day—use developments appropriate for their land—water capability and
designated role of service. Drawdown proolem at Tygart Lake State
Park causes a short recreation season due to mud flats (indication of
need —— sunpiementation of Tygart storage by upstream reservoirs).

d. Headwater Upper Monongahela Valley Region and Cheat River
Reg ion :

(1) Existing Tygart Lake —— minimize extreme drawdown
and extend the user season.

(2) Authorized Stonewall Jackson Lake —— acquire suit-
able land to develop primarily for day use ; also hunting and fishing.

*1 A “broad water recreation complex” is one offering compre-
hensive recreation opportunities in , upon, and around a body of water.

11— 12—55



(3) Authorized Rowlesburg Reservoir -- acquire suitable
land , and mitigate fish and wildlife losses. Develop primarily for day
use and camping. Complement the natural and primitive theme of the
Monongahela National Forest. Encourage overnight lodging investment by
the private sector near Parsons . The state will manage fish and wildlife
only. U.S. Forest Service to develop and maintain the recreation facilities .

(4) Big Sandy Creek , multiple—purpose reservoir. (See
Water Area F-2. item l.f1)

(5) Upper Tygart River , multiple—purpose reservoir.

(6) Buckhsnnou River, multiple—purpose reservoir.

(7) Middle Fork River , multiple—purpose reservoir.

e. Little Kanawha Region :

(1) Leading Creek Lake.

2. State of Ohio

a. Water supply and water quality along the main stem
of the Ohio river and its direct tributaries.

b . Local water damage prevention at main stem Ohio River
communi ties , including flood plain management along the entire river
waterfront with economic development.

c. Reclamation of ‘ pre—law ’ strip mine spoil banks .

d. (Same as Water Area F—3 , V. Va., item l.a.)

8. WATER RESOURCE NEEDS BY RIVER BASINS

Regionai , Primary_~~~~~co~~~ y_~~~~~~~e~~~r~

Water needs for the sub—region ’s economic development objectives
are derived f rom analysis of benchmark population and employment pro—
jec tions , disaggregated to the state planning sub—regions . However ,
for principal cities and other important growth localities , more
detailed economic and corresponding water needs considerations have
been utilized. This was done because there is sufficient valid
commonality between these economic development areas and their river
basin envelopments for developmental trends in the latter to be re—
flected in the banin . This procedure facilitated specific investiga-
tion of directly pertinent water needs. The more detailed examination
of water needs for the smaller planning units  permitt ed evalua t ion
o f water supplies in the major hydrologic areas and the needs of their
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associated economic activity areas. Objectives have already been dis-
cussed in detail for the growth centers from the standpoint of broadly
considered qualitative and quantitative water needs . Consequently ,
the following gross needs description by river basins completed the
analysis sufficiently for: (1) a sub—regional framework list of
presently indicated most needed water resource alternatives, and
(2) a plan to implement such alternatives for satisfaction of im-
mediate and long—terni needs. These follow in Sections III and IV.

For brevity , the following discussion and tables relate the most
immediate and longer—term critically important needs for the major
established economic activity areas to their principal, more dominant
growth centers by major river basins, including Lake Erie.

River Basin — Economic Areal Correlation

Correlation relates the needs of the sub—region’s four
regional growth centers , twelve primary growth centers and thirteen
secondary growth centers to appropriate portions of the Lake Erie ,
Cattaraugus Creek, Little Kan awh a and Genesee River Basins, and the
major Ohio River tributary areas involving the Allegheny , Monongahela
and Beaver River Basins. These basins are divided into smaller sub—
divisiona*/ which include significant area beyond the limits of exist-
ing reservoirs and local flood protection projects where local flood
conditions and water ueficiencies generate a comprehensive need .
This integration provides the Allegheny River with five subdivisions;
the Monongahela River with five subdivisions ; two subdivisions for the
Beaver River; one subdivision for the upper Ohio River; two sub-
divisions for the Lake Erie drainage portion of Sub—region F; and
one each for the portions of the Genesee, Susquehanna and Little
Kanawha River Basins contained in Sub— region F.

For all river basins, acceleration of the U. S. Department of
Agriculture ’s various programs for conservation , development and proper
land use is urgently needed . Details are given in Appendix A - Agricul-
ture , Forestry and Conservation to the Main Report.

For location of features by subdivision discussed in the
following sections see : Figures 12—21 and 12—22 for Allegheny River
Basin ; 12—31 for Monongahela River Basin and portion of Little Kanawha
Basin ; 12—35 for Beave r and Upper Ohio Basins; and 12—48 for Lake Erie
and Genesee Basins , all in Section IV of this chapter.

Allegheny River. The upper Allegheny River Basin Subdivision
(A—l) includes the primary growth centers of Jamestown, New York —

Warre:~, Pennsy lvania , and Olean , New York - Bradford , Pennsylvania and
the secondary growth centers of Coudereport , Pennsylvania , Franklin-
ville , New York and Oil City — Franklin , Pennsylvania. These are all
located in the area upstream of Franklin , Pennsylvania, which has a
drainage area of 4,725 square miles , 2,067 square miles of which , below

*1 See Figure 12—10.
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Allegheny and Tionesta Reservoirs , is uncontrolled. The Meadville ,
Pennsylvania primary growth center is located within the French Creek
Subdivision (A—2) , comprising all of the French Creek Basin which
enters the Allegheny Rive r at Franklin , and which has a drainage
area of 1,235 square miles , of which 906 square mil es bel ow Woodcock ,
Muddy Creek and Union Ci ty Reservoirs , is uncontrolled . The Middle-
Alleg heny Rive r Subdivision (A—3) contains the primary growth centers
of Ridgway — St. Mary s , Pennsylvania , DuBois — C lear f ie ld , Pennsylvania
and Kittanning — Ford City, Pennsylvania and the secondary grow th cen ters
of Clarion and Punxsutawney , Pennsylvania. This area , between the
mouth of French Creek and the mouth of the Kiskiminetas River , has a
drainage area of 3,391 square miles, of which 2 , 70 2 square miles
below Crooked Creek , Mahoning Creek and Last Branch Clarion Reser-
voirs , is uncontrolled. The Kiskiminetas River Basin Subdivision (A—4).
containing part of the Regional Growth Center of Johnstown-Altoona
and the Primary Growth Center of Indiana , Pennsylvania , comprises
all of the Kiskiminetas River Basin with a total drainage area of 1,887
square miles. The Lower Allegheny River Basin Subdivision (A—5) con-
tains an uncontrolled drainage area of 1~95 square miles , from the
mouth of the Kiskimirtetas River to the mouth of the Allegheny River ,
and is located within the Regional Growth Center of Pittsburgh .

Water supply from the main stem of the Allegheny River appears
to be ample at all of the above growth centers to 1980. However ,
need for development of either or both water storage and conveyance
systems appears beyond 1980, as increases in population and employment
are more keenly felt , and as the industrial base expands. Growth
centers in this basin and downstream can continue to extract water
from the main stem of the river , if there is no f ur ther de c lin e in
water quali ty , with progressive expansion of treatment and distri-
bution facilities as population and employment increase. Growth
centers in the tributary areas , particularly those dependent upon
groundwater supplies , may experience difficulty in expanding these
facilities and may need supplementation from good quality surface
sources. Consequently , more comprehensive existing reservoir use
will also be required to accommodate ~‘rowing water supp ly demands and
recreation pressures.

Alle gheny Reservoir . the Allegheny National Forest and related
and ad jacent r?creational developments , with continued facility de-
velopment , will relieve sub—region recreation pressure until 1980.
Beyestd 1980, other extensive developments , now potential , princi pally
St . Petersburg Reservoir on the Clar ion River , will be sorely needed.
Water qualit y problems are critical , In the downstream growth centers
and below industrial concentrations in the headwater growth centers ,
as pollution accumulates from the headwater areas and is augmented
by wastes from the more heavily developed downstream growth centers .
Storage and regulation faci]ities for dilution water art needed. Here
again , the St. Petersburg Reservoir Pr-~jt-ct offers possibilities.
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Burgeoning population concentrations will make use of th e natural ,
deve loped recreationa l and environmental attributes of the river and
rive r basin to form a nucleus for required developments. Industrial
development along and off the river flood p la in area wi l l  incre ase
recreation and scenic development. This recreation development will
be advantageous to the growth centers and provide sa tis f act ions ,
ramging from primitive to sophisticated , of recreation demands created
by population growth and industrial diversification of the sub—region .

Addit ional storage and other facilities for water damage p re-
vention are needed at the growth centers , Incl ud ing add itional
reservoirs and local measures , extension of existing local protective
measures to follow the growth trends , and the consequent need for
flood-freed lands to accommodate new , expanding or redeveloping in-
dustries. Storage and regulation needs are more pronounced for the
large Pittsburg h Regional Growth Center with prac ticall y contiguous
development along the main stem of the river. This need will neces-
sitate development of large storage control facilities on the 1245
square mile uncontrolled tributary area of the Clarion River. ‘ih is
area contributes large residual concentrations to flow that forms
the malor flood peaks along the lower Allegheny River .  through the
Greater Pittsburgh pri ma ry grow th cen ter , continuing on ( w i t h o u t
appreciable diminution) through the Greater Wheeling—Steubenville
primary growth center and other intermediate and downstream growth
centers .

NononAahel River. The Tygart River Basin Subdivision (M-l)
consisting of the entire Tygart River Basin , with 1, 374 square miles
o f drainage area , of which 190 square miles is uncontrolled , con ta ins
the Primary Growth Centers of Buckhannon—Philipp i and Likins , West
Virg inia and the Secondary Growth Center of (;rafton . West Virginia.
The West Fork River Basin Subdivision 04-2) includes the entire A-~8l
square mile drainage area of the West Fork River , with 771 square
miles uncontrolled , and contains a port ion of Clarksburg-Fairmont-
Morgantown , West V irginia Primary Growth Center and the Secondary
Growth Centers of Weston and Salem , West Virg inia. The Upper Cheat
River Basin Subd ivision (14—3) , consisting of the entire Cheat River
Basin above Rowlesb urg Dam , con tains 926 sq uare m iles , and no Primary
or Secondary Growth Centers . The Youghiogheny River Basin Subdivision
(~-1—4) includes the entire 1,768 square miles of the \A ouglliogheny Rive r
Basin (434 square m i l e s  is controlled by Youghioghenv Reservoir) and
contains the Primary Growth Centers of Uniontown—Connellsville and
Somerse t , Pennsylvan ia and the Secondary Growth Center of oakland ,
Maryland . The ,419 square mile Monongahela River Basin Subdivision
04-5), between Fairmont , West Virginia and Pittsburg h exclusive 01
the West Fork , ‘lygart and Youghioghenv Rivers and the Cheat Rive r
drainage area above Rowlesburg Dam contains a portion ol the Greater
P i t t s b u r g h Regiona l  Growth Center , part of the Clarksburg-Fairinont-
Morgantown Primary Growth Center and the Secondary Growth  Center  of
Waynesburg , Pennsylvania.
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Water quality, water supply, and flood control are paramoun t growth
center needs in many areas throughout the Monongahela River Basin. Beyond
1980, quality control measures probably will require sufficient surface
storage and regulation for dilution water to maintain better than marginal
wate r qual i ty .

Primary Growth Centers at Buckhannon—Phi l ipp i , Eikins , Uniontown-
Connellaville , and Oakland along the main stems of the larger tributary
streams , will require additional water supply and flood pro tection
beyond 1980. Upstream watershed protection measures will be required
to augment the larger storage reservoirs which can be located on
Big Sandy Creek , Dunka rd Creek and Laurel Hill Creek. Upstream water
resource investments , for headwater growth centers , will have to be
augmented by downstream developments to service the downstream com-
munities as growth increases.

The rugged topography and associated scenic environment of the
Monongahela River Basin, in its headwater areas especially, could
supply recreation needs of the sub—region . Water supply developments
above Tygart and Youghiogheny River Reservoirs will be required to ob-
tain recreation pool levels permitting more comprehensive recreational
use .

Beaver River. The Shenango River Basin Subdivision (B-l)
consists of the entire Shenango River Basin drainage area (1,070
square miles , 481 square miles uncontrolled) and contains a portion
of the New Castle—Sharon—Meadville , Pennsy lvania Primary Growth Center.
The Beaver River Basin Subdivision (B—2), (948 square miles) Is the
area between the mouth and head of the Beaver River , at the junc t ion
of the Mahoning and Shenango Rivers. This subdivision contains portions
of the Grea ter Pi ttsburgh Regional Growth Center and the New Castle-
Sharon—Meadville Primary Growth Center.

Flood control needs , in the Shenango River Basin , beyond 1980 are
not great . Future land site developments at New Castle and other lo-
cations along the river mainstem in the Sharon-New Castle primary growth
center and downstream will probably require flood protection to accom-
modate proleeted employment and population increases.

Severe thermal pollution problems from upstream watershed in-
dustrial concen t ra tions appear to cause the major need for  addi tional
storage capacity and regulation in the Sharon—New Castle growth
center to maintain acceptable water quality.

Population and employment increases and diversification and ex-
pansion of industry throughout the valley will also require future
pollution ame l ioration and additional water supp ly .
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New scenic and recreational opportunities are needed to augment
the sub—region supply and to reduce recreation pressure on existing
headwater reservoir developments. Preservation of existing scenic
areas of outstanding character will be required to enhance the latter
pot ential .

pao_~4~c,~ . The Upper Ohio River Subdivision (0—1) consists
of the area between the river head at Pittsburgh and the lower end of
the Pittsburgh Engineer District , Ohio River mile 127.2, excluding
the Beaver River Basin . This subdivision contains the Steubenville—
Wheeling and part of the Greater Pittsburgh Regional Growth Centers and
the Secondary Growth Center of West Union , West Virginia.

Flood protection is needed for potential riverbank land—use , also
water quality control , and in—stream recreation and environmental en-
hancement are needed along this portion of the Ohio River. Water supply
from the river is ample , although there is considerable range in quali ty
related to the distance below and between major industrial concentra-
tions and developments . Storage and regulation upstream of dilution
water will be needed to maintain minimal quality standards through
and below the Greater Pittsburgh Reg ion , to induce needed redevelop-
ment of sites on which outmoded facilities will exist by 1980 and to
aid in development of vacant land sites . Flood plain managemen t
studies are expected to be completed by 1980.

In the Allegheny and Monongahela River Basins , addi tional large
upstream storage and regulation reservoirs will be required to induce
and support economic development possibilities. Reservoirs of the
effective size of St. Petersburg , Big Sandy Creek , Dunkard Creek and
Laurel Hill Creek will be needed to contain runoff concentrations , so
tha t flood damages can be materially reduced at the dominant growth
centers located along the mainstem of the Ohio River.

In—stream recreation possibilities along the river will genera te
needs for improved water quality , provision of boating and fishing
facilities , and miscellaneous facilities to satisfy increasing recrea-
t ion demand on the area . As ups tream wa tershed grow th areas on
direc t draininc’ streams to the Ohio River develop increased popula-
tion and emplo~~ent , water investments for  flood pro tection , water
supply and recreation will be needed. This will probab ly occur at
areas tributary to the Ohio River , in and between the Greater Pitts-
burgh and the Greater Wheeling-Steubenville primary growth centers .

Lake l ie. The Cattaraugus Creek Basin (k—i) consists of the
entire Cattaraugus Creek drainage area of 560 square miles , and con-
tains the Secondary Growth Center of Gowanda , New York . The Lake
Erie Subdivision (E—2) consists of the remaining direct Lake Erie
drainage area in Sub—reg ion F of 1,301 sq uare miles , and contains
the Regional Growth Center of Erie—Lake Crie.
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The Erie-Lake Erie Primary Growth Center will require water quality
improvements and increased water supply for its projected regional
population and employment .

The secondary growth center at Gowanda , New York , and the agri-
cultural area downstream , will require flood protec tion and increased
water quality and water supply through multi ple—purpose reservoir
storage , local measures , or a combination of both . Flood control
measures are also presently required at Conneautville , Pa.

Extensive industrial land development potentials bordering Lake
Erie require installation of additional commercial port facilities
at Erie and Dunkirk by 1980 , improvements of existing facilities , and
development of supplementary commercial ports along the intermediate
lakeshore augmenting excellent railroad and highway transportation .
The water—oriented recreation need in the Erie—Lake Erie primary
growth center will require modification of the authorized chain of
small—boat harbors for larger cruising recreational craft , to accom-
modate smaller cruising craft and to provide a base for local boats .
Water quality improvements are needed to augment large and small boat
navigation and r-øcreational fishing improvements at Lake Erie State
Park and other ad jacent locations along the lake shore . Substantial
projected increases in popt.lation and employment will require full
development of lake associated recreation possibilities in the strip—
area bordering Lake Erie extending through Cleveland to Buffalo and
lake— type recreation at off—lake sites. Beach erosion needs met by
1980 will leave only residual needs related to future recreational and
industrial lake shore developments. Power needs for the contiguous
areas throughout this and adjacent growth centers require consideration
of hydropower peaking power possib ities from de’.oiopments on Lake
Erie — Niagara River and the nearby Cenesee ar.d Allegheny River Basins .

Genesee-Susq~ehanna and Little Kanawha_Rivers. The remainder
of the sub—region consists of headwater areas of the (enesee (C—i)
Susquehanna (S—l) and Little Kanawha Rivers (K-l) with drainage areas
of 930. 2,443 and 616 sq uare miles respect ively . The Genesee por t ion
contains part of the Hornell—Wellsville Primary Growth Center , the
Susq uehanna por tion con tains the Empor ium Secondary Grow th Center ,
and the Litrk Kanawha portion contains the Glenville Secondary Grow th
Center.

Upper watershed areas of the Susquehanna (West Branch above
Currensville Reservoir) and Little Kanawha Rivers will require water
quality improvement to accommodate growth at C~earuield , Pennsylvania
(primary), and Glenville , West Virginia (secondary) growth centers .
There are needs for storage and regulation for low flow augmentation
and for control measures . Emporium is the center of growth, in Cameron
County , which presen tly en loys one of the highest per capita incomes
in the sub—region , little unemployment , and a fair rotential for growth.
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Water transfer may be needed for water supply . Recreation in the
Susquehanna Rive r headwater area at Otocsin , connected to the east
and west by Interstate Route 80, offers possibilities for relieving
sub—region recreation demand pressure . The Genesee River headwater
area could offer similar recreation possibilities by potential multi-
purpose reservoir at the Stannard site . This reservoir could supply
multiple—purpose water goods and services to the Welleville primary
growth center for current and future needs .

~~~~~~

The following Corps of Engineers Tables contain estimated (net)
water and related resource needs to support the growth centers’
benchmarks .
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TAB LE 12-22
LAND DEVE LOPME NT NEEDS

WATER SUB -REGION F

URBAN LAND NEEDS !~CR OWTH CENTE R TOTAL ACRES FLOOD PLAIN ACRES

(; ENESEE R I V E R B A S I N

WeI ls vi lI e , N . Y  2 ,420 100

LA KE E R I E

Erie - Lake Erie , Pa. - N.Y . 15 ,600

Cowanda , N . Y  3 ,600 150

ALLE GHENY RIVER BASIN

.Jan~~stown - W,-irr en , N.Y . - Pa . 9,230 600

Olean - Br adford , N . Y .  - Pa. H,440

Frank linvi lic , N.Y. 1 ,800

Coudersport , Pci . 810

Meadvill e , Pa.  1 ,940 150

Franklin - (~i1 City 2,050 50

Rid gwav - 5’ . M~ rys 2 ,490

Emporium , P,i . 270

Jub ois - C lea r liol d , Pa . 6 ,400 50

Clarion , 1’., . 1 ,480

Punx~ utawne y , Pa. 1 ,020

Kit tanning - f o r d  C i t y , Pa. 6,290 100

Indiana , ‘-i . 4 , 780

Joh nstown , i .  1 , 670 300

-
- 

A ’ .l I t i na I c~ver 1 ‘H7 use.
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TABLE 12-22
LAND DEVE LOPMENT NEEDS

WATE R SU B-REGION F
(CONTINUED )

URBAN LAND NEEDS
GROWTH CENTERS TOTAL ACRES FLOOD PLA IN ACRES

MONONGAHELA RIVER BASIN

Elk ins - Buckhannon - Philipp i, W. Va . 650 200

Weston - Glenville , W . Va. 350

Clarksb urg - Fairinont - Morgantown 8,340 300

Graft on , W Va. 220

Oak l and , Md . 600

Somerset , Pa. 1,320

Uniontown - Connellsville , Pa. 5,330 150

Waynesburg , Pa. 2,090

BEAVER RIVER BASIN

Sharon - New Castle , Pa. 6,860

OHIO RIVER MAIN STEM

Greater Pittsburgh , Pa. 148,500 1 ,000

Greater Wheeling - Steubenville 5,850 2,000
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TABLE 12 -23
WATE R SUPPLY REQUIREMENTS

WATE R SUB-REGION F

.~020
GROSS DEMAND DEPENDABLE UNMET

19 80 2000 2020 SUPPLY NEEDS
GROWTH CE~ TER (MCD) (MCD) (MCD) (MCD) (MCD)

(ENFSEE RIVE R BASiN

~~ 11sv il1e , N .  Y.  9 i i  13 4 9

1A~~ ERIE

~rie - Lake Erie , Pa ., N. Y. 97 290 482 482+ ——
Gowanda , N. Y. 4 12 20 5 15

ALLEGHE NY RIVE R BASIN

.larmestown - Warren , N.  Y.  - Pa . 20 100 180 22 158

Olean  - Bradford , N .  Y . ,  Pa.  12 45 80 14 66

Franklinville , N.  Y .  1 4 10 1 9

Couderspor t , Pa. 1 2 4 1 3

Meadville , Pa. 12 50 100 13 87

Franklin - Oil City, Pa. 18 25 32 32+ --
Rid gway - St. Marys , Pa. 5 30 50 6 .4

Emporium , Pa. 1 2 4 1 3

DuBois - u learfield , Pa. 9 50 100 10 90

Clarion , Pa. 1 5 12 2 10

Punxsutawney, Pa. 2 4 6 6 --
Fittanning - Ford City , Pa. 35 230 450 450+ -—
Indiana , Pa. 4 30 70 5 65

Johnstown , P.i. 12 200 470 320 150

I I—l ~’—~ B
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TABLE 12-23
WATER SUPPLY REQUIREMENTS

WATE R SUB-REGION F
(CONTINUED)

20 2 0
GROSS DEMAND DEPENDABLE UNMET

1980 2000 2020 SUPPLY NEEDS
GROWTH CENTER (MCD) (MCD) (MCD) (MCD) (MCD)

~~ NONGA RE LA RIVE R BASIN

E lk in s  - Buckhannon - P h il i pp i ,W. Va .  5 25 50 6

Weston  - Gl e n v il le , W Va.  1 2 4 4 - -

Cla r k s b u r g  - Fa irmont  -
Morgantown , W Va.  10 40 90 5 1/ 30 !I

Grafton , W Va. 1 2 5 5 -4- --
Oakland , MU . 1 2 5 4 1

Somerset , Pa. 2 50 80 5 75

Uniontown - Con n el l s v il le , Pa. 12 70 130 I30~ --
Waynesburg , Pa. 1 2 7 2 5

BEAVE R RIVE R BASIN

Sharon - N~w C a s t l e , Pa. 90 210 350 350-. --
OHIO MAIN STE M

Whee l ing  - Steubenville , W . Va .  400 600 1040 1040+ --
Grea te r  P i t t s b u r g h 2000 3000 4669 4 6 6 9 -  --
Wegt Union , W. Va.  1 2 3 1 2

1/ Clarksburg only. Fairmont and Morgantown have sufficient supply .
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SECTION III - ALTERNATIVE S FOR MEETING NEEDS

9. LATITUDE FOR SELECTION

For maximum economic effect , alternatives were selected by major
river basins (and their subdivisions) to be flexibly responsive to
the multiple—purpose requirements of the water areas , OBE economic
sub—regions , and growth centers of Sub—reg ion F*/ and contiguous
Water Sub—reg ions B , G and I-I. A summary of the structural and non-
structural alternatives (and corresponding needs for which they are
intended) forming the elements of the sub-regional water resource
plan is made in Figure 12—11 through Figure ~2-48, in Section IV.
See also Figure 12—50 WATER RESOURCES PLAN OF DEVELOPMENT , SUB-
REGION F.

The alternatives offer the necessary facilities and programs to
serve the expressed public**/ desire for water and related resource
development best suited to achieve economic growth vital to the sub-
region ’s individual and regional growth points. These are not unlike
facilities and programs in exis tence by 1)80. and generally reflect the
need (or the lack of need) for additional improvements to provide : water
and flood damage reduction by reservoir storage , channe l imp rovements (in-
cluding levees , floodwalls , diversion channels), flood plain management
(including zoning, insurance , flood proofing . redevelopment , flood
warning, and relocation), watershed impoundments , land treatment , water
supply for municipal and industrial use , navigation , irrigation and
other uses from surface and subaurface sources (including reservation
of good quality sources for future use), water quality maintenance by
treatment and pollution control measures , including acid mine drainage
abatement , diversion , dilution or abatement of pollution of the wdter
supply sources , and supplementation or modification of existing projects
and programs to effectively supply all needs for water and related
resource development. Other factors that influence selection are
etructural and non—structural recreation measures (water—oriented and
water—associated) for : open—space ; national and state fish , wildlif e
and forest area possibilities and enhancements ; ecological , environmental
and amenity improvement ; in—stream and streambank Improvements (including
navigation pool use); aa8oclated scenic highway and agricultural land im-
provements for access to and use of areas not readily access ible ; and
scenic streaznbank and scenic stream-corridor reservation and use .
Hydropower possib ilities from run—of -river generation (navigation
and reservoir structures ~nd pumped s torage are included where
relevant. Navigation imp rovements considered Include construction of

*/ See Table 11—11 , Sec t ion II , Chapter 11.

**/ State Water Supplements and investment Plans and other miscel-
laneous data.
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new, replacement of old , and modernization of existing structures
and systems for comeercial navigation and economic deve lopment.
Figure 12— 10 shows river basin and river bas in subdivision location
and delineation , and p lace the fo llowing discussion of these water
resource framework alternatives into sub—regional pe rspective and
interrelation. The pot ential of these alternatives , whether used
si ngly or in combination to service the growth points , is di scussed
below. The alternatives , analyzed within the benchmark framework ,
p roj ect a more diversified economic base throughout the sub—region
(i ncluding more service—type possibilities) incorporating high tech-
nology and high growth industries with possibili ties for expansion of
indus trial research . Water and related resource s alternatives are
not expected alone to wtderwrite the success of the sub—region , they
are necessary to the creation of developmental possibilities in the
metropolitan areas and their environs .

10. FRAMEWORK STUD IES OF ALTERNATIVES

General

After  establishing the present and projected needs which must be
satisfied in order to stimulate economic growth in Sub—region F, avai l-
able alternative plans for meeting the projected water resource needs
were developed . Preliminary plans were developed for special problem
areas , for special purposes and for basin and region-wide multiple—
purpose coverage. In the paragraphs immediately following, an analysis
and comparison of the types of solutions available is made indicating
in general terms the elements required in any water resources develop-
ment plan for Water Sub—region F.

Water Damage Prevention

Detailed consideration of local flood p ro tec t ion measures such as
levees , flood walls and/or channel improvements were considered as
a possibility for meeting the water damage prevention needs of the
sub— region. These investigations indicated that such local pro-
tection projects may be satisfactory in certain areas, but that proj—
acts of this type which would be of sufficient magnitude to provide
an acceptable level of protection for the entire sub—region would
not be economically feasible.

A fu rther al ternative considered was the possibili ty that suitable
indus t ria l sites could be deve loped b y f i l l ing  valley lands above flood
heig hts; however , this method is not practicable for general use. While
in some instance it might be an economically feasible means for pro-
tecting against floods , it contributes little to the fulfillment of
other needed water services . Land filling on a large scale would re—
suit in seve re damages to adjacent owners and to many other community
interests.

1 1—1 2— 72
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Alternative measures for water damage prevention such as flood
p lain management and flood forecast ing were also considered in assess-
ing available al ternat ives .  These me asures would do much to reduce water
damage , and should be used in conj unct ior a w i th  flood control and
multiple—purpose reservoirs to provide the maximum possible degree of
protection .

Water S upp~ y

The two principal so1~ tions for those areas in the sub—region with
water supply probleme are the development of groundwater sources where
available in sufficient quantity and the reservoir storage of surface
water. In those areas where groundwater supplies are insufficient to
meet the needs or development of groundwater sources in sufficient
quantity is too costly , the possibility of allotting storage for water
supply in nearby reservoirs should be considered as a possible solution .
Groundwater is available in varying degrees throughout the sub—region
as is indicated in Figure 11—14 of Chapter 11. A well f ie ld  capable of
producing 1 mgd would cost between 4 and 25 thousand dollars throughout
most of the sub—region except in the northeast and southern parts where
the costs would be between 25 and 100 thousand dollars . The cost of
the producing groundwater , based upon 1 mgd and including pumping costs,
construction costs and interest for a 25—year period on construction
costs, for raw water delivered at the well head would cost less than
$0.05 per thousand gallons throughout most of the sub—region except
the north—central part where the cost would be between $0.05 and $0.25
per thousand gallons and the southwestern part of the sub—region where
the cost would be greater than $0.25 per thousand gallons . The
optimum development of groundwater at these costs would be between
250 and 500 thousand gallons per day per square mi le , along the
Allegheny River where it would be more than 500 thousand gallons per
day pe r square mi le and in the northeastern part where it would be
less than 25 thousand gal lons per day per square mile .

Water Quail t 1

Exte nsive areas of Sub—region F have water  qua l i ty  problems at
th e present time and this problem is expected to increase greatly in
th e future . Possible solutions to residual water qua l i ty  problems
include:

a. Imp lementation of more advanced waste t rea tment  techniques
befo re waste is discharged to waterway .

b. Diversion of effluents to streams with h igher flow or at
least a higher assimilative capacity.

c. Storage of effluents during periods of low stream flows.

d. Curtai lment of use.

I 1 — 1 2 — 7 1
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e. Imp lementation of an acid mine drainage pollution program .

f. Augmentation of low stream flows to increase assimilative
capabilities .

Imp lementation of present treatment standards established for
the sub—region will reduce the water quality problems in many areas ,
but more advanced water treatment techniques such as tertiary treat—
ment and distillation presently are not the most practical or economical
solution for the majority of the sub—repion ’s problem areas .

Diversion of wastes or dilution of water only qualifies as a
reasonable alternative in a few instances. The cost of developing
the required surface water facilities in adjacent basins , plus the
hirh cost of transmission makes this a more expensive solution . Even
at high cost , ma jor quan tit ies of wa ter , in excess of tha t alre ady
pre—empted for other uses , are not readily available in these nearby
basins .

Storage of effluents during the periods of low stream flow would
be the answer only in small isolated areas as the topo2raphy and
density of development in most areas of the sub—reg ion would pr eclude
long time storage of large quantities of effluents.

Curtailment of use , other than prudent utilization of water
without undue waste , does not fit into the exnected development
pattern in Appalachia and is not a realistic solution . The exception
to this is the use of water for industrial cooling . Here a practical
and economical alterna tive exis ts in the use of cooling ponds and
towers . Therefore , cooling water needs are not a major requirement
that must be met by river development. However , where wa ter is made
available for other purposes , and when its use as cool ing wa ter is
compat ible wi th other uses , and consistent with water quality standards ,
then it is less expensive than cooling ponds or towers and , therefore ,
an added benefit to development .

Implemen tat ion of an acid mine drainage pollu tion program would
do much to reduce the water quality problems in many areas of the
sub—region. Mine drainage pollution control programs should be
carried to comp le tion in areas where they have begun and mine drainage
pollution control should be added as a project purpose measure in the
p lanning of potential projects in the future which are located in areas
where this type of pollution is a major problem .

It appears that the most practical solutions to the residual
water quality problems in Sub—region F are the augmentation of low
stream flows , and more impor tant ly ,  implementation of an acid mine
drainage pollution program where necessary and the development of ad-
vanced treatment facilities.
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General Recreation

Water is a focal point for outdoor recreation , but outdoor recrea-
tion needs can be partially met without extensive water development by means
of parks and wilderness areas (including small lakes) which can provide for
a portion of the outdoor recreation , fishing and hunting needs of the
sub—region. Therefore , recreation was not considered as the primary or
single purpose for which major developments should be initiated; however ,
becasue of the g~ceat recreational need of Sub—region F (the greatest in
all of Appalachia), and also because a year—round recreational facility in
many cases provides new jobs and stimulates the economy of an area ,
the recreat4onal potential of the projects which have been selected
to satisfy other water resource needs should be developed to fullest
potential and recreation treated as a co—equal purpose .

Power

Water resources development to meet fully the needs of flood
control , water supply, water quality control and general outdoor
recreation would include power operations in any selected reservoir
site where it is economically feasible in order to partially satisfy
the greatly increasing power demand for Sub—region F. Development of
hydroelectric power as an addition to the other project purposes was
reviewed and is possible at several of the potential dais sites in
the sub—region. The inclusion of power facilities as a part of
potential rese rvoi r project s can never beg in to fulfill the growing
power demand but they will be added as a project feature whenever
they are found economically feasible and potentially valuable in
helping to fulfill the growing power need .

The water resources plan for Sub—region F must basically contain
all of the following :

a. Reservoir storage for flood control.

b. Local flood control measures where economically feasible.

c. Prosecution of programs for controlling and regula ting
the use and development of flood plains where other means
of flood control are not economically feasible .

d. Maximum practicable degree of waste treatment.

a. Reservoir storage for  regulation of dependable flows for
water supply and water quality control.

f. Implementation of an acid mine drainage pollution control
program .
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g .  C o n t i n u a t i o n  and expansion of current land mangement and
conservation programs .

h. Maximum economical development of the recreation potential
of project lands and waters through provision of specific
facilities for recreation and multiple use of facilities re-
quired for other purposes.

i. Maximum practicable degree of hydropower development.

A preliminary selection of potential projects which would offer
the best possible solution to the needs of the sub—reg ion was req uired
in order to provide basic data for establishment and evaluation of the
water resources development study contained herein . Major sites were
sele cted in this prel iminary phase from map studies. Th is selection
was based pr imarily on topograp hy, but consideration was also given to
selection of those sites having an apparent storage potential and an
acceptable darn site. Subsequently , field visits to each site were
made by representatives of the Corps of Engineers . This reconnais-
sance provided information on possible engineering and geolog ical
problems which could be encountered , cultural developmen t in the
reservoir areas , and general attributes of the sites . Storage capa-
bilities were developed in engineering studies , along with the relation-
ships be tween storage capac ity and str uctu re size , and preliminary cost
information . Cooperating Federal , state and local agencies prov ided
preliminary evaluations of sub—basin needs and potential alternatives .
Where such requisi te informa tion was no t su f f icien tly detailed or dis—
aggregated from gross water area or sub—regional estimates of needs to
permit adequate growth center analyses, the Corps of Engineers made
necessary additional studies to accomplish this. Framework evaluations
are contained in other Parts and Appendices of this report. Those sites
having obvious defects such as unsuitab le geologic conditions , excessive
cos ts or relocat ions , apparen t confl ic ts , and ex tremel y poor cost to
storage relationships were eliminated from furthe r consideration . In
this manner , sites were analyzed and compared . In the Pittsburgh kngi—
neer Dis t r ic t , a total of fifty potential multip le—purpose reservoirs
were considered. Of these 50 sites , a basic plan of 37 multiple—purpose
pro jects of which 5 are presently authorized were retained in the pre-
l iminary  stage of analys is .

Data on the 37 potential sites which were retained were developed
in greater detail. Preliminary designs and cost estimates were made
for at least two and in most cases three sizes of development. Low
flow augmentation storage—yield relationships , flood reduction—storage
relationships , preliminary evaluation of potential uses of the water
resource goods and services provided , and prel iminary analysis of non—
monetary beneficial and detrimental effects of each sitt’ were developed .
Based on these preliminary gross apprals.ils of needs , those pro jects
having th~ rr~ atest pott’ntial for ultimate development were selected .

Local flood protection and flood prevention measures were investi-
gated to supplement the reservoir system for flood control and flood
prevention against flood damages . Protection and prevention measures
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such as cha nnel deepening and wi dening , the constru ction of wal l s  and
levees, raising of bridges, and provision of drainage systems and
pumping stations were considered . Of the 58 local protection projects
evaluated , 30 potential local projects along with 8 which were previously
authorized were retained in the preliminary stage of analysis.

The projects which have been retained in the Framework Study de-
veloped by the Corps of Engineers based on the investigations described
above are shown in Table 12—28 and Figure 12—50 . These projects , in con-
junction with the water resources plan recommendations of the De-
partment of Agriculture (Soil Conservation Service), and the States
of Pennsylvania , New York, West Virginia , Ohio, and Maryland , with
study areas in Sub—region F have been combined to provide the al-
ternatives for formulation of the overall water resources plan for
the sub—region .

11. hASIN AND GROWTH AREA DISCUSSIONS OF ALTERNATIVES

The st ructural  and non—structural  a l ternat ives  given below were
selected from wate r resource development opportunit ies  suggested for
consideration by various participating agencies . They embrace al-
ternate measures relevant to the growth centers , following the same
river basin — economic area subdivisions discussed previously (see
Figure 12—3). They assume future availability and developability
unless restricted by other prohibi tive envi ronmental and developmental
constrants.

The needs, opportunities and alternatives are discussed below ,
f rom headwater areas to downstream areas b y r iver  basins and basin
subdivisions . (See Figure 12—11 through 12—48 for features in each
sub—division.)

j~~~ en jUver Basin

Subdivision A—l

Franklin , Pennsy lvania to headwaters .

Growth Centers : Primary: Jamestown, New York - Warren ,
Pennsy lvania and Olean , New York -

hradford , Pennsylvania.
Secondary: Coudersport , Penns y l van ia;
Franklinville , New York and Oil City —

Franklin , Pennsylvania .

Jamestown—Warren . Flood damages in this growth center amount
to about $700,000 annually in the Lake Chautauqua - Chadakoin River,
Cassadaga Creek , and lower Conewango Creek drainage areas , from May—
ville to Falconer , New York , Gerry to Levan t , New York , and Waterboro ,
New Yo rk to Warren , Pennsylvania. The damage results from winter and
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summer flash floods which rap idly concentrate flood runoff into Lake
Chautauqua from steep, direct d r a i n i n g  s t r e a m s , and s lowly  concen t r a t e
fl ow from the remainder of its flat profiled , w ide f lood  p lai ned and
consequently marshy , sluggish main streams . Flood damges to industrial
and r e c r e a t i o n a l  developments , a long the lake pe r ime te r  and the Chadako in
Rive r have been e s t i m a t e d  to be about  $470 ,000 a n n u a l ly .  Low lake
levels , due to evaporation and lake—leve l regulation , aggravated by un-
treated sewage pollution of the lake , cause significant recreational
losses. Damages to agriculture in the balance of the area are about
$230 ,000 annually . Flooding in the Allegheny Rive r sector is adequately
controlled by the Allegheny Reservoir. Development of 600 acres of
fl ood—free plain alon~ the above streams will be needed for urban land
use by 2020 around widely scattered industrial sites in the growth c e n t e r .
About 158 mgd additional water supp ly for municipal and industrial
purposes w i l l  be requ i red  th roughou t  the growth center. About 185 cfs
additional flow for water quality improvement purposes will be needed by
2020 in lower Cassadaga and Conewango Creek reaches.

In the Chadakoin Rive r , either a d ive r s ion  — stora’~e flood p ro-
tection project in Lake Chautauqua and th e Chadakoin Rive r above ~arner Dan
(including its reconstruction) or an alternative upstrean’ watershed
project in the lake area , or a local flood protection project at James-
town — Falconer , New York , will be needed. The p l a n  fo r  the a u t h o r i z e d
diversion storage project (without local or state action) will probabl y
h e aband oned by 1970, leaving the Lake Chnntauqua — Chadakoin Rive r
with flooding and conservation needs by 19R0. The diversion project
would co’irnletelv eliminate current and future flood damages in that
area .  The US DA U ppe r Conewango Creek ~ a te r shed  P ro jec t  is under con-
s t r u c t i o n , and if opera t ive  by 1980 , would  r e du c e  cu r r en t  f lood  d atn a~ es in
the Conevango Creek Valley above Kennedy , ~&w York by about 90 percent.
This project is intended to improve the currently poor agricultural
potential in the watershed. Supp lementary protection will be needed at
other locations on stream s tributary to Conewango Creek above ..aterboro ,

~eu York . A g r i c u l t u r a l  recovery may not occur , or may not be the most
i m p o r tan t  f u t u r e  a l t e r n a t i v e  use . C o n s e q uen t ly , in the  f u t u r e , i t  may be
possible to use part of the main upper Conewango Creek and resources for
surface storage needs. Other projects to meet needs associated with
growth in the immediate hinterlands of Warren border on Drokenstraw Creek
(to provide flood protection and water supp ly) will be required tor devel-
opment of about 9,200 acres of land industrially. Water—based recreation ,
amounting to 11 million visitor days , and fishing and hunting needs can be
met to some degree from other water resource potentials such as surface
storage developments in Cassadaga and Stillw~iter Creeks . Power needs will
require consideration of favorable pumped-storage hydroelectric power
peaking possibilities associated with the Lake Chautauqua — Lake Lrle head
differential. A pumped—storage reservoir l oca ted  on B ig Run . h ydropower
facilities in Chautauqua Creek , and flow protection measures along Chautauqua
Creek th roug h W e s t f i e l d  w i l l  be r e q u i r e d .
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Olean—Bradford . (Franklinville , Coudersport) Industrial
growth in this primary—secondary growth center is affected by minimal
urban flood damage along the Allegheny River. Growth extending from
Allegheny Reservoir through Olean to Coudersport and along Tunungwant
Creek from its mouth to above Bradford is due mainly to flood damage
reduction by existing projects at Salamanca and Olean—Portville ,
Coundersport , Eldred and Bradf ord , Pa. Extensions of these projects , or
other alternatives will be required by 2020 to protect future urban land
use . Ponding areas in Olean contain needed developable lands. Analysis
will be required to permit future use of a portion of these acres without
seriously impairing pondage requirements for the project. An authorized ,
curren t ly inac t ive , local project at Alleganv , N. Y., below Ulean , may
be requir ed by 1980 to protect developments along Five Mile Run . Urban
land use needs throughout the growth center area will app roximate 11 ,440
acres by 2020 . Annual upstream rural damages currently approximate
$125 ,000. Water supply of 66 mgd will also be requ ired by 2020 , particu-
larly at Bradford: and water quality needs are estimated at 55 cfs . To
partially meet these and other miscellaneous needs , there are f ive
potential USDA upstream watershed projects for Oswago , Potato , Great
Valley and Little Valley Creeks and the Upper Allegheny River.

(‘ii City—Franklin . About 2,000 acres of flood plain lands
(including urban land use) will be needed by 2020. The USDA Oil Creek
Upstream Watershed Project will be in operation by 1)80 to satisfy flood
protect ion needs for current development. If this secondary growth
center sufficiently expands beyond expectations to become a primary growth ,
expanded water resource development for water supply, water quality and
add itional flood protection needs will be required. This secondary growth
center is contiguous with the Meadville Primary Growth Center in the French
Creek Valley. Relatively small amounts of annual flood damages occur in
Franklin along lower French Creek at its mouth. Current annual flood
damages along the Allegheny River in Franklin are approx imately $600.
Some rel ief  ~‘111 be furnished by potential upstream reservo irs. It is est-
imated that water—based recreation and fish and wildlife development , to
handle 3.5 million visitor—days , will require additional facilities and
scenic developments in the Allegheny Nat ional Forest and along and in the
Allegheny River between this growth center , the upstream Jamestown-Warren
growth center (up to and including Allegheny Reservoir) • and the downs tream
Clarion growth center. Recreational possibilities planned by Venango
Coun ty , the Commonweal th of Pennsylvania and Western Pennsylvania Conservancy
(private—state) will be partially developed by 1980 in this area.

Subdivision A—2

En tire French Creek Bas in

Growth Centers : Primary : Neadville , Pa. (part of New Castle
Sharon — Meadville).
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Meadville . Lack of additional water resources developmer.t
would seriously constrain growth in the Meadville area , part of the
primary growth center associated with New Cas tle and Sharon in the Beave r
River Basin . Water related prob1eu~s, limiting growth , are projected
along a potential growth axis northwest from the Metropolitan Pittsburg h
area to the Metropolitan Youngstown-Warren, Ohio , area. Meadville , in
the French Creek Basin , is centrally located between the Erie—Lake Erie-
Lake Chautauqua areas on the north and the Allegheny River area termin-
ating at Oil City — Franklin on the south. Upstream reservoirs at Muddy
Creek , Woodcock and Union City are expected to be completed and in opera-
tion by 1980 . The rese rvoi rs will lower major flood heights by about
3—4 feet and reduce current annual flood damages at Meadville to about
$300 ,000. Flooding, potentially in excess of recorded flood levels , will
be a serious constraint to growth . Land for industrial sites is generally
in the flood plains of French and Cussevago Creeks. 01 a total estimated
land need of abou t 2 ,000 acres b y 2020 there are ab out 200 acres of pr ime
industrial land loca ted in the flood plain within the munici pal confines
of Meadville. The growth center has potential to develop on these lands
and then to extend development upstream along the French and Cussewago
Creeks flood plain. There will be need to furthe r reduce the flood hazard
by local protection measures involving additional flood storage , or by
channel improvements . Flood hazard reduction is needed for expansion of
existing industry , the chemical industry , and to enhance the growth
potential of contiguous vacant developable land.

Potential USDA upstream watershed projects in the LeBoeuf Creek
Watershed in Erie County (within 20 mile radius of Erie , Pa.). at the Upper
French Creek Watershed in Erie and Chautauqua Counties , and at the Sugar
Creek Watershed in the French Creek Basin south of Meadvi l le , if imple-
men ted by 1980 would not sufficiently decrease flood protection needed at
Meadville , but would supplement existing flood protection for urban and
agr icul tural areas at Wa ttsburg , Wa terford  and Sugar Creek , and f or
recreational purposes of the entire growth center. About 87 mgd for nunici—
pal and industrial water supply will be required for augmentation of surface
and ground wa te r sources , existing and potential. Water quality should not
impede growth in the area. Existing water oriented recreation and fishing
and hunting opportunities for the growth center and the French Creek area
are c*rrenrly provided by developments and facilities located in and sur-
rounding the growth center area. Facilities capable of providing an addi-
tional 10 million visitor—day water oriented recreation capability will be
needed by 2020. Redevelopment of existing facilities such as the privately
owned Camb r idge Springs recreat ion area wil l  be needed to ex tend grow th
cen ter recrea tional potential in the 10—mile reach above Meadville . In-
terstate Route 79 provides direct access to the growth center from the north
and the south , and U .S. Routes 6 and 322 form links to this route , influ-
encing expansion to the east and west from the growth center. Indicated
urban growth , by 2020 , will prob abl y embrace Saegertown and Union City , and
extend westward to include the Conneaut Lake area. Downstream urban land
use in the flood plain below Meadville approaching the Franklin secondary
growth center Is currently uncertain , but probable. Woodcock Reservoir
has a moderate reservation for low—flow augmentation to provide a minimum
of 75 cfs summe r flow in French Creek at Meadville to adequately supply
water quality needs by 2020.
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Subdivision A—3

Middle Allegheny River , downst ream from Franklin to below Ford
City.

Growth Centers : Primary : Ridgwav - St. Marys ; DuBois -

Clearfield : Kittanning — Ford City .
Secondary: Clarion , Emporium , Punxsutawney .

Ri4gwa~~ - S t. Mary~~ (C1arion-E ~ porium). The water related
problems of the Rid gway — St. Marys growth center area (including John—
sonburg and extending to secondary growth centers at Clarion and Emporium)
tha t will  a f f ec t indus trial growth are : flood damage , water quality im-
provement and water supply . The primary growth center (the triangular
nucleus) will need f lood protection on an estimated 50 acres for future
urban Land use in the flood plain . General area industrial and recrea-
tional opportunities growth will require an estimated 2 ,500 acres. Recla-
mation and redevelopment of strip—mined lands adjacent to the Clarion
River are needed . St. Marys, located high in the dra inage basin , needs
44 mgd for domestic and industrial water supp ly and 25 cfs  for waste
assimilation. It is expected that water quality improvements will be
made before 1980 in the area tributary to the existing East Branch Clarion
Reserv oir , upstream of Johnsonburg. However , current allocations of stor-
age at existing East Branch Reservoir to flood control and low—water needs
for Johnsonburg preclude furnishing water supp ly to St. Ilarys , indica ting
need for surface storage and distribution facilities on the West Branch
Clarion River. This stream currently contains water of exceptione.l quality,
and viii require deveio~uent of either small upstream 

watershed reservoirs,
or one large main stream impoundment above Wilcox. Low—flow augmentation
and benthic biologic needs for fish and wildlife and recreation , related
to a scenic corridor development below Ridgway , will  be requ ired by 2020.
Growth potential , based on environmental enhancement , will unite activities
of the presently isolated upper growth center triad nucleus of Johnsonburg—
Ridgway—St. Marys, wi th those of the downs tream Clar ion River Basin and
adjacent area communities. By 2020, recreation need of about 5.5 million
visitor-days will require that the Clarion River area be developed as a
recreational and scenic corridor. This would also become part of the
Allegheny Interstate (terminal) comp lex */ possibly involving the All egheny
National Forest , the stateowned Kittanning State Forest , Cook Forest , Clear
Creek , Bendi go and Elk State Parks; large areas of State Game Lands; large
water—oriented private land holdings , and the Clarion River from Ridgeway—
St. Marys to the Allegheny River. An ideal recre ational and scenic corrido r
terminus or gateway to these areas would be the -~otential St. Petersburg
impoundment to most effectively utilize the potential of existing water—
oriented State and Federal recreation and conservation opportunities for the
growth center ’s recreation needs. There wil1 be need for comprehensive
planning by 1980 to mitigate water related prob lems of flood control ,

*/ Appalachian Regional CoTirlission Report on Highlands Recreation
Area Potential.
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water quality and recreation at this compounded growth center (and
downstream growth ‘enters), particularly the nearby Greater Pittsburg h
Metropolitan growth center. The latter , with the contiguous Kittanning -

Ford City primary growth center in the Allegheny River reach below tt~e
mouth of the Clarion River , req uires at least an additional 3 feet of
flood reduct ion , and at least 2.5—3 feet reduction for other primary
growth centers downstream from Pittsburgh. Flood reduction of this
magnitude would be needed to free industrial land for future urban use
in the relatively narrow flood plains of the main stem Allegheny and
Ohio Rivers . Water related problems will affect future growth in the
Rid gway~-St. Marys growth center. Access , by existing Interstate Highway
Routes 79 and 80 , the Allegheny Valley Expressway , and a potential
Lakes—to—Sea Highway, is expected to promote growth in the area in the
vicinity of Clarion . A suggested new town site lies in the area
between Clarion and the DuBois—Clearfield primary growth center. A
potential exists at Clarion State College for expansion into a major
university with a large expansion of its integral research and devel-
opment complex and research—learning center. Water oriented conserva-
t ion , education , and all manner of educational research and experimen—
tation*/ at this center , leading to advanced degrees and a possibility
o~ an international clearing house for this type of knowledge, would
be encompassed with in this under taking by 2020 , or before . Extensive
public and private expend itures for recrea tional and tourist fac ilitie s
in the area , and potential industrial , comme rcial , and res iden tia l
developmental possibilities compatible with resource and other advantages
of the area have high likelihood of fulfillment . Competition from other ,
apparently more economic , locations within the tn —state area with
slightly more adequate raw materials , labor , marke ts , and transportation .
may overshadow the Clarion growth center for plant location of basic
industries such as steel making , aluminum reduction , machinery and heavy
fabrication . Howeve r , the external economies of recreation , education
faci l i ties , community amenities , and environmental advantages in this
growth center may more than balance deficiencies. Growth potential exists
for  chemical indus try developmen ts**/ with spinoff satellite industrial
developments. Other possible development appears in fabrication and
assembly operations for manufacture of television tubes , tra ilers , and
communica tions equipment , etc.***/ It is estimated that some 100.000
acres of land will be needed for such extensive opportunities as above ,
of which about 60,000 acres will be needed for recreat ion and tourist
facilities . About 5,600 acres will need reclamation and rehabilitation .
Water quality improvements including mine drainage abatement will also be
needed to achieve extensive development potential in the growth center.

*1 Including the Flexible , All-year School , and other ed uca tional
innovations .

**/ EDA Feasibility Study.

***/ Private utility assessment.
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Peaking demands for electrical power for t’-
~e area and sub—region will

r e q u i r e  cons idera t ion  of pumped—storage  development at the potential
St. Petersburg reservoir site , possibly in combination with conventional
power generation . In the eastern extremity of the Ridgway—St. Marys
growth center at the Emporium secondarv growth center water supply
requirements by 2020 will approximate 3 mgd , or more , f r om Sinnemahon ing
Creek deve lopments. A potential upstream watershed project or ground
water development will be needed to augment existing supply . Ground
water sources may be polluted with brine .

DuBols—Clearfield. This primary growth center straddles a
ridge between the Clarion River drainage area to the west and the West
Branch Susquiehanna River drainage area to t Ie east. These growth centers
are connected by Interstate Route 80. Growth possibilities will probab ly
extend t~iis area west to Bookville and include Brockwav and Curwensville .
Water problems affecting industrial growth are lack of recreation , water
supply and water qualit y . Curren t residual annual flood damages amount
to ~5,0OO at 1)uliols. Future needs for urban land in the flood p l ain s
approxirate 5t~ acres at DuBois—Clearfield . Growth will require use of
additional flood p lain lands , with extension of existin~ local flood
protection projects. Estimated area urban land use requirements will
exceed 6 ,000 acres. About 90 mgd for municipal and industrial water
supply and increased flow for water quality improvement will be needed
by 2020 to serve current and potential industry . Alternatives in the
area include an upstream watershed project on Sandy Lick Creek and reser-
voirs on North Fork and Little Sandy Creeks . Existing and potential
highway access from all directions will serve development of recreational
facilities . l’~ater—re1ated recreation ~‘rowth cen t e r  needs will approximate
6 r ’illion v i s i t o r — d a ys  by 2020 . P o t e n t i a l  s a t i s f a c t i o n  of t h i s  need , and
needs outside the growth center , will r e q u i re  development of a d d i t ion a l
r e c r eat i o n  opru or tun i t ie s  b y the Commonwe .- i i t h  of Penns”v lan ia  (such as
the Otn csln  Pennsy lvania  Recreat ion Area)  to supp lement  e x i st i u ? ’ and
potential Federal developments.

P in x s u ut a w n e v . There  are no s Ig n  if icant water rel ited problems
at  the secondary growth center  at Punx su t t awrw v . R e c r e a t i o n  needs of about
1.2 m i l l i o n  v i s it a t i o n- - d ay s  by 2020 and sma l l  c u r ren t  f l o o d  damages to
unprotected areas will require consideration of upstream watershed alter-
natives . Future industrial development t.’ill probably require seasonal
low flow augmentation for water supp l y, and will present distribution
pron lens .

t i t t a n n i n ~~.Ford C I t v .  The most serious water related prob l em
impairing the growth center is flooding along the Allegheny River.
Cur ren t  annual  flood damages amount to about uu ,000 dollars . Future
urban land use needs are estimated at about 1 ,000 acres in the long ,
narrow flood plain extending ups tream and downstream l rom the growth
center  nuc leus  c u r r e n t l y  l a c k i n g  s~u f f i c i & n t  d eve lopab le  land , by 2020 ,
an e s t i ma t e d  6 , 300 acres will be re qu 1i u ~ ot  urban use . Consequently,
h i n t e r l a n d  development  w i l l  be required in the Alleghen y Rive r reach t rom
Freeport upstream to Reesedale , and off-rive r from ~crthington on the east
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to Rural Valley on the west , and at other points. Rural Valley , on Cowan—
shannock Creek will need flood protection for future urban land use .
Reesdale , Temp leton , Murphys Flats , Tarntow’n and Clinton ’s future industrial
developmen t sites , in and ad jacen t to the f lood pla in along the All egheny
R iver , wi ll need flood protection by 2020. The most favorable alternative
is the potential upstream St. Petersburg Project. Recreation needs for
th is area will approximate 9.0 million visitor—days by 2020. Expanded
recrea tional are as and fac ili ties , scenic development of the Allegheny
R iver , water quality improvements at existing reservoirs , and potential
reservoir developments in this and contiguous areas will be required .
Water supp ly is not a growth center water problem for an ample source
exists in the Allegheny River.

Subdivision A—4

Entire Kiskiminetas River

Growth Centers : Primary : Indiana , part of Greater Pittsburg h
and Johnstown—Altoona (see Sub-region B).

Indiana. Water related problems at the Indiana primary growth
center include water su~uply (and distribution) , water quality and recrea—
tion. By 2020, abou t 65 mgd for  munic ipal and ind ustr ial wa ter supp ly
and 72 cfs for low flow augmentation will be needed. Othe r smaller water-
shed developments will be required to supp lemen t the Two Lick Creek and
Yellow Creek Reservoirs . Augmentation by ground wa ter developmen t wi ll
not meet the water supply deficiency . There are no cur rent  flood damage
prob lems to urban land , or urban land use needs in the flood plains .
Rec reation needs , by 2020 , are estimated at about 6.0 million visitor-
days . State developed water oriented recreation at Yellow Creek State
Park Reservoir and at Naturealm Recreation Area will partially supply
this demand . Upstream watershed developments with expansion of recrea-
tional areas and facilities at existing Federal reservoirs are indicated
as a future recreation need for this growth center.

Johnstown . Johnstown , part of the Johnstown—Altoona Regional
(primary) growth center , is oriented economically eastward with Altoona
as part of Sub—region B , and hydrologically westward as part of the drain-
age system of Sub—region F. Water related problems for Johnstown include
flooding and lack of water supply. Unprotected urban areas currently
experience flood damages of $30,000 annually . About 300 acres of flood
plain lands for urban use by 2020 will need protection . A total urban
land use requirement by 2020 approximates 1,400 additional acres. About
150 mgd for municipal and indus trial wa ter suppl y will be needed by 2020 ,
for which upstream watershed storage developments will be required .
Recreational demand will amount to about 31.0 million visitation—days
by 2020. Developments and expansion in contiguous stream basins will be
required to supplement existing Federal and State water oriented recrea--
tion developments .
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Greater Pittsburgh (Alleg heny). The water related problems
caus ing some impairment to industr ial  growth are flooding and poor
water quality. Annual headwater area urban flood damages at Ligonier
from upper Loyalhanna Creek amount to about 37 ,000 dollars . Non-
agric ul tural water supp ly needs are currently minor. Latrobe will
need additional water to augment Latrobe Reservoir supply by 2020 , if
industrial growth is concentrated at urban land use sites in the urban
and hinterland areas of Latrobe and Ligonier. Water oriented recre-
ational demand of the entire growth center , and for the Ligonier-
Latrobe area in particular, will require upstream watershed developments
and expansion of recreational possibilities at existing Loyalhanna and
Conemaugh Reservoirs. A PL—566 reservoir project on Four Mile Run may
be imp lemented by 1980 for water supply , flood pro tec tion at Ligon ier ,
and for general area water oriented recreation . Water quality im-
provement needs of about 30 cfa for Latrobe are requited from this
site , with maximum development of recreation opportunity.

Sub division_A—S

Allegheny River Basin , from mouth of Kiskiminetas River
to mouth of Monongahela River.

Growth Centers : Allegheny liasin . part of Pittsburgh Regional
Growth Center.

Greater Pittsburgh. The water related problems in this part
of the growth center include annual flooding , producing damages of about
120 ,000 dollars . Water supply and water quality improvement needs by
2020 are not ciritical. Anticipated needs for flood plain lands for
urban use approxima te 148,000 acres by 2020. To help meet regional
recrea tion demand , the potential St. Petersburg Reservoir is needed and
extensive potential recreational expansion and development of scenic
and recreational opportunities are needed as well as opportunities on
the Allegheny River itself. Flood plain management will also be re-
quired.
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Mo hel .a Rive r Basin

Subdivision M—l

Entire Tygart River Baain.*/

Growth Cente rs :  Primary : Elkins-Buckhannon-Philippi , W . Va.
Secondary : G r a f t o n , W. Va.

Elkins—Buckhannon—Philippl. Water related p roblems of th is
growth area , mainly located in Sub—region C , exist at the primary growth
center nuclei at Buckhannon—Philippi and Belington-Elkins . Current
residual urban flood damages amount to about $12 ,000 within the pro-
tected area of local flood protection prolects at Buckhannon and
Elkins . Damages currently occ ur to the flood plains outside the pro-
tected area , where future urban land use needs are approximately 200
acres. Water supply needs by 2020 are estimated at 44 mgd fo r  grow th
center municipal and industrial use . Water quality improvement needs
will be about 30 cfs at Philippi and 15 cfs each at Buckhannon and
Elkins . Growth potentials in the Belinton area and in the area above
Llins , particul arly the latter , are of such attractive growth potential
to merit detailed future study for future flood protection and water
supply. No other area in the sub—region compares with the resource
and poten tial developmen tal advan tages of about 13 ,000 acres of
easily protected , developable flood plain available above Elkins . The
plain is wide and f la t , about 20 miles long, about a mile wide , and
would probably support a new town complex with an extensive array of
ligh t industries . Water oriented recreation needs for the growth center
are estimated to be about 2.0 million visitor-days by 2020. Appala-
chian Corridor H will probably increase this demand by connection to
Interstate Route 79 on the west and large population areas on the
east coast. Potential large reservoirs on the Buckhannon , Middle Fork
and Upper Tygart Rivers will be required to satisfy the growth center
and sub—regional recreation demands. Superbly attractive settings ,
especially in the Audra State Park area of the Middle Fork River ,
and in the upper Tygrart River , in relation to the Cranberry Ini t
and Cranberry Back Country of the Monongahela ~iational Forest , Kumb rabow
State Fores t , and Holly River State Park will be needed for water
related recreation and water supply development for 1980—2020 growth .
A potential upstream watershed projec t for the upper Buckhannon River
will also be needed to reduce current residual flood damages and minimize
damages (due to potential higher floods exceeding the present design
flood) at Buckhannon , to furnish water supply and recreation enhancing
industrial expansion possibilities in the partiall y protected and un-
protected areas of the city.

*1 Partly in Sub—region C.
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G r a f t o n . Needs for the Graf ton secondary growth center are
relatively insiginificant. Potential reservoirs on Laurel and Teter
Creeks wil l  be needed to supp lement existing Tygart Lake for Grafton
and downstream needs in the Monongahela River Basin if development
occurs .

Subdivision M—2

Entire West Fork River Basin , headwaters to just above
Fairmont , W. Va.

Growth Centers : Primary: Clarksburg-Fairtnont (and Morgan—
town), W. Va.

Clarksburg .Fairmont . The water related problems of this growth
center , the three—city node of Clarksburg—Fairmont—Morgantown , are f l ood
damages , insuf f i c ien t wa ter supply and scarci ty of developable land
in the flood plains. Clarksburg is the most importan t trading center
in the growth center. The authorized Stonewall Jackson Reservoir is
expected to be in operation by 1980. Annual res idua l f lood damage
in the Clarksburg area from Weston to above Fair-mont will approximate
193 ,000 dollars . About two-thirds of this residual damage will occur
at Clarksburg . The flood problem in the West Fork River results from
local tributar ies , including the larger tributaries of Elk Creek and
Limestone Run (at Clarksburg), Hackers Creek , Tenmile Creek and Simps on
Creek . Protection of the West Fork River main stem areas of Clarksburg .
Shinnstone , Wor th ing ton and Monongah , and the area of Brid gepor t on
Simpson Creek will require flood protection to free flood plain lands
for future urban use. About 8,300 acres of urban ind ustrial land will
be needed by 2020. Future urban land in the Clarksburg area is restricted
by the limited developable topography in the flood plain. Major highway re-
locations out of the flood plain would be a necessary future consideration
for land utilization and local flood protection . These needs will require
reservoir prolects on the larger West Fork River tributaries. Water supp ly
needs for Clarksburg municipal and industrial purposes by 2020 are esti-
mated at 30 mgd to supplement the Clarksburg Water Company supply . Water
quality improvement needs are estimated to be 45 cfs by 2020. Diversion of
water from the Buckhannon River to the West Fork River Basin may be re-
quire d to induce and sustain projected growth , particularly diversification
of industry . West Fork River water resource developments will not solve
the water problems of the remainder of the growth center to the Fair-mont
area and further downstream to Morgantown . These are treated in the dis-
cussion of alternatives in the upper part of Monongahela River Subdivision
M—5. Hydroelectric power opportunities for the growth center could be
attached to head differentials and water transfers from and between the
upper Buckhannon and the West Fork River Basins . Water related recreation
opportunities are extremely limited to supply a growth center recreation
demand of approximately 15.0 million visitor-days by 2020. Reservoir alter-
natives will be needed in contiguous areas to the east (via Appalachian
Corridor H). Recreation development at Buckliannon , Middle Fork and
Upper Tygart River Reservoirs will be needed for this growth center.
Serious acid mine drainage problems in the West Fork River Basin will
require abatement .  Some t r ibutary  s t reams are grossly polluted.
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Weston—Clenville . The secondary growth center at Weston appears
to have relatively few water related constraints to growth once the
Stonewall Jackson Reservoir and Polk Creek upstream watershed projects
are in operation . Flooding is controlled and there is no apparent
wa ter supp ly def iciency. About 0.5 million visitor—days of water
oriented recreation will be demanded by 2020 in the grow th cen ter
area extending across the Little Kanawha River divide to Glenville .

Subdivision 11—3

Cheat River Basin , Headwaters to Rowlesburg Dam .

Growth Centers : Contiguous sub—regional growth centers in
Sub—regions F , B and C.

Parsons—Hendricks—Hamilton . W. Va. at the head of Rowlesburg
Reservoir exhibits future growth potential. Water supply and recre-
ation opportunities attached to the Rowlesburg project will satisfy
local industrial and recreational needs. Expected to be in operation
by 1980 , this project will offer an excellent opportunity to meet
future needs by expanded facilities with the Monongahela National
Fores t , for a broad water development complex of water related recre-
ational facilities for visitation by 1980—2020.

Sub—divis ion M—4

Entire Youghiogheny River Basin , headwaters to mouth at the
Monongahela River.

Growth Centers : Primary : Uniontown—Connellsville, Pa. ;
Somerset , Pa. Monongahela Basin portion of
Pittsburgh.
Secondary : Oakland , M d .

eniontown—connellsville. This primary growth center straddles
the divide between Uniomtown in the Monongahela River drainage and
Connellaville in the Youp,hiogheny River drainage . The Uniontown area
is described in the discussion of alternatives in Subdivision M—5.
While extensive growth is projected for the Connellsville area itself ,
growth potential extends upstream along the Youghiogheny River to Con-
fluence , and from Confluence upstream along the Casselman River to
Grantaville , Md . , including Rockwood , Garrett and Myersdale , Pa., mainly
in off—river areas. Growth in the area below Connellaville will occur
in Greensburg, Mt. Pleasant and Youngvood in the Greater Pittsburgh
Regional Growth Center. The existing Youghiogheny River Reservoir
located above Confluence on the upper Youghigheny River does not furnish
needed f l ood protection to Connellaville. Annual flood damages of about
$450,000 occur due to uncontrolled areas above Confluence receiving the
flows from Casselman River , Laurel Hill Creek and other tributaries.
Meyer.dale, Garrett , Rockwood , Confluence and Cannellaville have flood
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damage s and are developmental centers . Local p r o t e c t i o n  projects at
Confluence and Rockwood are expected to be completed by 1980 ; however ,
these provide only par tial pro tec tion . ‘Iwo add itions to reservoir
protection will be needed on Laurel Hill Creek and Upper Casselman
River. A reservoir near Oakland on the Upper Youghiogheny River will
also he needed to reinforce the flood control and low flow capability of
the existing Youghiogheny Reservoir to protect this primary growth
center and the Greater Pittsburgh Center. In addition to protection
by reservoir storage , local flood protection projects of limited scope .
involving levees and channel improvements, will be needed for this
growth center to remove impediments to growth. About 500 acres of
flood plain lands will be needed for urban development by 2020.
Add itional water supply required by 2020 is estimated at S mgd. water
quali ty improvement is needed because of upper Casselman River pol-
lution . A USDA Upper Casselman River upstream vatershed project will be
required with the larger Upper Casselman River Reservoir for these needs.
Add itional facilities at Youghiogheny Reservoir , Deep Creek Lake and the
Ohiopyle Pennsylvania Recreation Area and at new reservoirs capable
of providing an additional 10.0 million visitor-days will be required
between 1980 and 2020. Scenic and recreational river opportunities will
require investigation and development in the Youghiogheny Reservoir —

Oakland reach of the upper Youghiogheny River and in the Youghiogheny
Dam — Coanellsville reach along the main stem of the Youghiogheny River.
Hydroelectric power potentials to supply the projected power demands
will require analysis at a number of potential reservoir locations
possessing favorable head differentials.

Somerset. The water related problems for the Somerset primary
growth center include inadequate water supply and water quality. Flood
damage from Coxes Creek at this growth center is not significant. By

~ i2O , an add itional 75 cfs will be needed for municipal and industrial
water supply ; and 13 cfs for water quality . Reservoirs on Laureal Hill
Creek and the Upper Casselman River will be required to meet these
needa , and for water based recreation demand of about 5.0  mill ion
visitor—days . Agricultural water supply and water related needs require
detailed additional study.

Oakland . This secondary growth center will need additional
wa ter supply by 2020 mounting to about 1 mgd for municipal and in-
dustrial purposes. Agricultural water supp1v needs are not significant .
The Li tt le Yough ioghenv Rive r ups tream watershed project is expected
to be completed by 1980, will partially furnish the water supply needed .
protect the agricultural flood plain, serve land use improvements , and
provide some water based recreation . Water based recreation needs by
2020 will approximate 7.0 million visitor-days . Additional study is
necessary to establish agricultural needs for this area.

Greater Pit tab
~~~~,~ Q~ononIah

ela). Broad-based water related
problems in the lower Monongahela River Basin are : flooding ; lack of
water supply ; poor water quality ; scarce developable urban flood plain
land ; and environmental degradation . There is a need to relate these
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problems comprehensively to the en t ire Monongahela River Bas in. A
p reliminary integrated correlation is presented below in Subdivision
M-5 of structural alternatives to meet growth center needs in the
Washington , Allegheny , and Westinoreland County portions which drain
to the Monongahela River.

Subdivision M—5

Entire Monongahela River and Chea t River f rom mouth to
Rowlesburg Da rn .

Growth Centers : Primary : Fairinont—Morgantown (and Clarks—
burg), Uniontow’n (and Connellaville) ,
Monongahela portion of Greater Pittsburgh.
Secondary : Wavnesburg .

Fairmont—Morgantown_ (and Clarkab u~~ ). A water related problem
for part of this West Virginia tn —nodal growth center is some flooding
along the Monongahela River flood plain and ups tream along Deckers
Creek . Protection for Monongahela River areas down to and including the
Greater Pittsburgh Growth Center will require supplementation of lygart
River and Rowlesburg Reservoirs by Teter Creek and Laurel Creek Reservoirs
j ust above Tygar t, and Buckhannon , Middle Fork and Uppe r Ty gar t Reservoirs
in the Upper (ri—i) area; and possibly upstream watershed projects on Sandy
Creek and Three Fork Creek just upstream (in M-l). Current average
annual damage amounting to about $40,000 occurs in lower Deckers Creek ,
and about $36 ,000 in the upstream reach . The growth center will need in
excess of 45 cfs for water quali ty improvements if s t r i p—mine reclamation
and water quality programs are in effect by 1980—2020. Of a total urban
land use need of about 8 ,300 acres , abou t 500 acres of protected area
will be required on the flood plains by 2020. Water related recreation
needs for the tn —nodal growth center area will approximate 15.0 million
visitor-days . In this portion of the growth center , potential upstream
wate rshed projects on Paw Paw Creek and Pricket t  Creek will be needed for
recreational purposes . In addition to recreation furnished by existing
Cheat Lake and Rowlesburg Reservoir (in ope ration by 1980), these will
have to be supplemented by the recreat ion po ten t i a l s  of reservoir  develop-
ments on big Sandy Creek , Dunkard Creek and Ten Mile Creek . Also , acid
mine drainage below Rowlesburg Dam to Cheat Lake will require abatement.

Waynesbur~~. The wate r resource needs for this growth center
include about 5 mgd of water supp ly and pro tec tion of ab out 200 acres
of flood plain along South Fork of Ten Mile Creek through Waynesburg ,
needed for urban development by 2020. Upstream watershed developments
will be needed for water supply . Current annual f load damages are mini-
mal, but flooding will constrain redevelopment in the flood p la in .
Pennsylvan ia owned state  game lands in the vicinity will require supple-
menta t ion  by water  based recreational developments on Ten Mil e Creek
above Wa vne sburg , on smaller tributaries and on the large branch of Ten
Mile Creek north of Wavnesburg to supply 2.5 million estimated visitor—
days by 2020. A potential Dunkard Creek impoundment will also be required
to provide needed water quality.
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Uniontown (Connellsville). The water related prob lems for the
Intontown portion of the Uniontown—Connellsville primary growth center
include f lood in g alon g Redstone Creek . Elimination of current average
annual flood damages , estimated at abou t S1l2 ,000, will require up—dating
the authorized local flood protection project at Unionto~.m by 1980—2020.
Water for municipal and industrial supnlies are adequate , but distribution
and treatment are needed . Water qualit y Improvements on Redstone Creek
wi l l  r e q u Ir e  20 cfg by 2020. Water supmlv for urban improvement in the
‘ niontown—Connellsville primary growth center  area will probably rer,uire
diversion f rom Laurel H i l l  Creek and up st ream In d i a n  Creek reservoirs ,
from impoundments on Dunkard Creek to the west , or from Big Sandy Creek
south of I’nlontown . The latter impoundment will prohahi’.’ be more necessary
since wate r qua l i ty  improvement requirements  at Conneliavi lie will greatly
exceed those at Uniontown , and extensive water quality improvements are
needed for Dunkard Creek itself.

~reater Pittsburgh (Monon gahelaj Flood dar’age , currently
ap r u r o x i m a t in c  S500 ,000 annually , occurs along the r”~ d dl e  and lower Monon—
gahela River and near the mouth of the Yough iogheny R i v e r  in t h i s  growt h
center. This is primarily the result of uncon t ro l l ed  f lows f r o m  the
larger upstream Monongahela River tributaries including Big Sandy Creek
(Cheat River) , Dunkard Creek , and Ten Mile Creek , and from relatively
large upstream Youghfogheny River tributaries including Laure l Hill Creek ,
rP er Casselman Rive r , Sewicklev , Indian and Jacobs Creeks. About 2 ,000

acres of flood plain lands — 1 ,000 acres or more a long  the  Monongahela
g iver — are needed for urban use (1980—2020) . Without flood protection
of vacan t land areas and other lands , redevelo pment and g rowth po ss ib i l—
i t ie s  w i l l  be impaired  at Monongahela C i ty , Donors , Mones son , Charlerol ,
Allenport , Cal iforn ia , and McKeesport . Flood p la in lands , requiring
protection for future urban use , are located on the Monongahela River at
the mouth of pigeon Creek. Th~ ae lands ar c f lood ed f ro m creek ove r f low ,
r iver  backwater  and a number of other tributary streams. There are
loca t ions  I n the lower Youghio ghenv R i v e r  Ba sin , along its major direct
tributaries including Sevicklev Creek , Jacob s Creek , Indian Creek , and
I pper Turtle Creek in their flatter headwater areas, which will require
flood p lain protection for future urban use . Heavily developed ridge
lan d on the  Youghto ghenv River  side of the  divide , I n c l u d in g  (‘.reensburg ,
Scottdale . ‘it . Pleasant , Youn gwood , and Mei crof t , wi l l  probably require
ups tream watershed pro jec ts for f lood plain protection , water supply ,
water quality improvements , and recreation . By 2020 , w a t e r  qua l i t y
Imp rovement will he needed for these isolated tributary locations in the
growth center and will approx imate , for example , 6 7 c f s  in Sewicklev
Creek at (‘reenshurg, 14 cfs in Jacobs Creek at Scottdale , and 11 c f s in
Shupe Run (tributary to Jacobs Creek) at Mt. Pleasant. This is an indi-
cation of needs for upstream watershed structural alternative treatments ,
or which require tunneling or pi p e l i n e  wat e r  t r a n s f e r  from cont iguous
surface sources. Flood protection by the authoni7ed Rowlesburg Lake ,
expected to be In operation by 1980. w i ll reduce cur ren t annual f lood
dam ages to abou t 200 ,000 dollars. The proposed Big Sandy Creek , Dunkard
Creek and Laure l P i l l  Creek Rese rvo i r s  would s u b s t a n t i a l ly reduce flood-
ing alon g the Monongahela and Youghloghenv Hivers . Water supply for
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growth  center  t u t u r e  urban  use is a v a i l a b l e  f rom the rivers , particularl y
if future water quality improvements are made . Ifoweve r , additional con-
sideration about the latter is necessary because multiple-purpose reser-
voirs could provide water required for powe r p lant cooling , industrial
rec ircula t ion , and other water withdraw als unique to ioavv industrial
specialized processess . Therefore , further detailed study will he
necessary to obtain f lexibil i ty, systemization of regulation , and ade-
quate water management of all water resources. Estimated water qui all tv
needs for main river growth points would ~e su ~~isfied by Monongahela
R i v e r  f l ow and f u t u r e  po l lu t ion  con t ro l  and a b a t e m e n t  or og r e m a  by 2 u 2 0 .
Another alternative requiring detailed future st udy to establish economic
and engineering feasibility is the potential tunnel conveyance of good
q u al i ty  h e a d w a t e r  su r face  w a t e r  to the ~rnwti center. Future studi es
will also be needed to establish the oeed for hydroelectric power possi--
bilities attached to significant head differenti als within and between
contiguous basins . To meet power need’- of this growth center , ~tudv of
hydropower potential will be needed of the Upoer Cheat . Upper Youghiochenv ,
Tygart , and Buckhannon - West Fork Rivers compared to peak dema no ~or
electrical energy . Recreation demand for l9b0-- U )2~) of 251.0 milli cn
v i s i t o r — d a y s  fo r  the f i v e — c o u n t y  Gr e a t e r  Pittsr ~irch i-iec’ion population will
r equ i re  development of w a t e r  r e l a ted  f a c i l i t i e s  at inpnundments. scenic
rive r reaches in the Monongahela River Basin and other pro>. b ate areas in
the contiguous Allegheny , Beave r , and Upper Ohio River Basins . A more
i ct a i l ed  ana ly s i s  of t h i s  demand and a lt e r n a t i v e  measures to satisf y it

wi l l  be needed as wel l .  However , some of this need can be met by tiuc
f a c i l i t i e s  and poss ib le  expan sions  at e x i s t i n g  Tv~ a rt , You o h i og henv . Pee ’
Creek , Rowlesb urg (by 1980), impoundment projects; potenti al IrToundnOnts
on Big Sand y Creek , Laurel  H i l l  Creek , Uppe r Casse lma n R iver , U p p e r
Youghioghenv River , Dunkard Creek , Ten M i l e  Cree l , Teter and Laurel
Creeks supp lement in g  Tygar t  Lake : po t en t i a l  Ups t r eam ~a te r shed  Projects
on Jacob s Creek , Tur tle Creek , Sewicklev Creek and Ind i an Creek ; and
existing (Ohiopvle) and proposed water oriented Pennsvlvau.la , Maryland ,
and West Virginia State Recreation Areas ; existin,~ and potential riverside
water recreation developments; potential scenic rive r developments on tru e
Youg hiogheny R i v e r and ex i s t i ng  and p o t e n t i a l  w a t e r  rc .uted Monon~ aoela

~at1ona1 Forest developments. Other water related developments that could
meet the Greater P i t t s b u r g h  growth c en t e r  needs are  e x i s t in g  and p o t e n t i a l
p ro jec t s  in the con t iguous  Allegheny ,  beave r , anJ Upper ~)hio R i v e r  Bas ins .
These projects are discussed in the Lpp .-r ohio Rive r Ba s in  S u b d i v i s i o n  U - i
presentation ot growth center needs . Especially Irportant is the display
of alternative capabilities of the potential St. t e t e r ab u r g  R e s e r v o i r
and /o r  scenic r iver  which may be compatible or contli ct with */ rec reation
and h ydroelectric power needs of this growt h center. Other si gniticance
attached to this highly regarded potential project is the range of’
wate r needs It  can sa t i s f y in the 0—1 port iou~ of the Urowth center and the
downstream Greater Wheeling—Steuhenvlllc Reg tonal Growth Center.

*1 See also l’art Ill , Chapter 11; Potent lal St. Petersburg ;eservoir.
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Beaver River Basin

Subdivision B—i

Entire Shenango ~ Iver Basin

Growth Centers : Primary : Sharon-New Castle(-Meadville) , Pa.,
and Youngstown , Ohio *1.

Sharon-New Castle. Warren-Youngstown ~/ and Sharon-New Castle
(.Meadviile) growth centers converge at New Castle. Progress of this
expanding  gr o”th  center , cont iguous  to the Pittsburgh Regional Growth
Center , will he impaired if water resources development for prevention
of f lood  damage , for water supply and water qualit y improvements are not

~rovi~~ed . Growth w i l l  be slowed in the lower end of New Castle by flood
~amage s  from the  l e f t  bank t r i b u t a ry  of Neshannock Creek . Cur ren t  annua l
flood damages ffrom this source are about $101 ,000, ove r extensive Indus-
tria l , commercial , and residential developments along the lower 2 mile
reach of t h e  creek . Future urban land use w i l l  requi re  p r o t e c t i o n  of
at leact 15~ acres of f lood p la in  lands at New C a s t l e .  U ps t ream f lood
p l a in  l ands ,  about 1, 600 acres , w i l l  also requi re  f lood p r o t e c t i o n .
Curr ent annual flood damages in th is area approxim ate 25 ,000 dollars.
There appears  to be no immediate  need for  water  q u a l i t y  imp’ ovements in
the Neshanncck Creek area of the growth cen t e r .  In the futt.re , water
auali tv improvements will be needed to support continued and accelerated
Industrial d iversificat ion and readjustment in the industrial mix. At
New Cas t le . industrial poten tial , in add ition to steel , now includes
potential for glass , paper , ceramics , chemicals , fabricating , food , p las-
t ics , printing and lumber industries. Industrial development recuire s
expanded water resources development of storage capabilities at Grand
R iver */ and Neshannock Creek prolects , and supnlemental alternative
additional surface storage in the contiguous Slippery Rock Creek and
Connoquesnessing Creek watersheds. To meet the various needs at New
Cast le  by 2020 , and needs of other communi t ies  ups t ream i n c l u d i n g  Mercer
and New Wilmington , there are alternatives including channel improvement
a t New Cast le , three relatively large reservoirs on West Branch Little
Ne shannock Creek , Little Neshannock Creek , and Otter Creek and development
of nine upstream watershed reservoirs. “lthdrawals from the larger
alternatives could yield about 12 cfs , 8 cf s and 13 c fs .  r e s pec t i v ely .
The broad flood pla in along the main stem of the Shenango River , below
Shenango Dam , through Sharon , Sou th Sharon , Wes t Middle sex , Pula sk i , to
New Castle has in excess of 1, 000 acres of developable i ndus t r i a l -o r i en t ed
lands needed for future urban use . Adequate flood pro tec t ion is prov ided
by ex i sting Shenango Rivet Reservoir. Water supp ly and water quality
improve—c~its needed for growth in the Shenango River area above New Castle
are also provided by the existing reservoir. Water related recreation
demands for the growth center by 2020, of 21.0 million visitor—days will

*/ Non-A ppalachian .
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only be p a r t i a l l y  supp lied by e x i s t i n g  P y m a t u n i n g ,  Shenango Rive r ,
Mo squi to  Creek , West Branch , Mi l ton , B e r l i n , and Meander Reservoirs .
A water related recreation facility at Grand  River  p r o j e c t  would have
the capac i ty  f o r  8 .25 — 13.75 m i l l i o n  v i s i t o r- d a y s . Reservoirs  near
the New Castle area will also be needed to augment the existing and
future water based recreation facilities by 2020. The authorized
Lit tle Shenango River Upstream Watershed Project in the Greenville
a rea , expected to be in operation b y 1980 , w i l l  reduce f lood  damages
and provide some water related recreation in that area.

Subdivision B—2

Ent ire Beaver River Basin exclusive of Shenango Rive r Basin.

Growth Centers : Primary: warren—Youngstown Beave r Basin
portion of Greater Pittsburgh Reg ional .

Warren-Youngstown. Water related problems constrain the non-
Appalachian Warren—Youngstown g rowth  center  at the Sharon—New Castle
growth center and the Greater Pittsburgh Regional Growth Center. Prob—
lems include f loodin g , lack of water supply and poor water quality .
Residual annual flood damages amount to about $40,000 along the lower
Mahoning River and the Beaver River. About 104 mgd ‘I for municipal
and industrial water supply and about 350 cfs for water quality improve-
ment purposes will be needed by this growth center prior to 2020. Even
wi th imp lemen ta tion of previously authorized impoundment sites , except
for the authorized Eagle Creek site , another impoundment project in the
contiguous Grand River Basin must be provided . With a potential Grand
River impoundment operating in a system (combined wi th Berl in and
Mosquito Creek Reservoirs) annual flood damages would be reduced to
about $81 ,000 in the growth center and to about $10 ,000 along the main
stems of the Mahoning and Beaver Rivers to the Ohio River. Although
the authorized Eagle Creek Reservoir is a lesser alternative , not
expected to be in opera t ion b y 1980 , it will be required to provide
addi tional needed flood protection (and other needs) for the growth
center. An alternative Grand River impoundment (the Harpersfield Site)
could include development of a 600,000 KW pumped-s torage hydroelec tric
peaking facil ity, water for transfer to the Cuyahoga River for Akron
wate r supp ly, for low-flow augmentation , and wa ter based recrea tion
capabilities for handling 13.75 million visitor—days . Another alterna-
tive impoundment (the Grand River Site) would eliminate pumped-storage
power , but would have the water (through transfer) for Akron , and water
based recreation capability to handle 8.25 million visitor—days . Water
supply potential at the Harpetefield Site would exceed that of the Grand
Rive r Si te , providing widespread satisfaction of water supp ly needs ,
including headwater Shenango Rive r needs of about 10 mgd. The substantial
recreation capabilit ies of the above a l ternat ives wil l  be needed to
sa t i s fy  both sub—regional water related recreation demands , estimated at
about 251.0 million visitor-days and growth center needs . A suggested

*1 (;rand River Reservoir Stud y; 1969 ;
Average summe r release valve to 2020 w i l l  depend on interstate dissolved
oxygen r e q u i r e m e n t s .
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wild and scenic river project on contiguous Little Beaver River will
be studied for possible need by 1980.

Greater Pittgbur~~~ (Beaver). The water related problems of
this portion of the Pittsburgh growth center will impair  growth in
the Beaver County drainage area alon g the Beaver River and in But ler
County and Beaver County drainage area along its principal tributary ,
Connoquenessing Creek . These include flooding , lack of water supply,
poor water q u a l i t y  and environmental  degradat ion . The flood damage
problem occurs along Connoquenessing Creek , above and below protected
areas in the Cit’.’ of Butler. Current annual flood damages approximate
$226,000 and affect industrial growth at East Butler , Renfrew , Zelionop le
and Ellwood City (North Sewickley Township area). Flooding also occurs
on the Beaver River at its mouth from about Wampum to below Beaver Falls ,
where current annual flood damages amount to about $40,000 , affecting
industrial growth along the Beaver River. Upstream watershed annual
flood dama ges , from trib utaries of Slippery Rock Creek and Little
Connoquenessing Creek , are not currently significant , amounting to
abou t $5 ,000. A need is anticipa ted for app roxima tely 500 addi tional
acres of fl ood plain lands for urban use by 2020. Water supp ly needs
for this area are estimated at 4,670 mgd by 2020. These needs could be
met by the existing Allegheny River reservoirs , above the point of intake
for Butler (by water transfer amounting to about 5.5 mgd from the Alle-
gheny River) the St. Petersburg Reservoir Project (as part of the future
Allegheny River supply), Connoquenessing Creek tributary reservoirs on
Glade Run and Li tt le Connoquenessin g Creeks ; exis t ing Mahoning and
Shenango River reservoirs , a Grand River impoundment project and author-
ized Eag le Creek reservoir ; all supp lemen ted by wa tershed possib ili ties
and potential channel improvement extension upstream and downstream
of the existing Butler local flood protection project. Water based
recreation needs for this area are estimated to be about 50 mil l ion
visitor-days by 2020. These needs can only p a r t i a l l y  be met by expan-
sions of existing reservoir facilities and from the Moraine State Park
Recreational Area. Additional requirements are : Connoquenessing Creek
developments ; Connoquenessing Creek upstream watershed developments : a
water based recreation area on Buffalo Creek in southeast Butler County;
the Al ameda Park area along Sullivan Run (tributary to Connoquenessing
Creek in Butler) which may be completed by 1980; a park area on Sarver
Run near Saxonburg ; and a regional park — scenic river project on Little
Beaver Creek to the west. Water quality improvement needs are estimated
at abou t 60 c fs for  the Ci ty of Bu tler by 2020. Both Beaver and Butler
Counties have extensive coal mining affecting this growth area which
will necessitate water quality improvements and reclamation of about
25 ,000 acres to restore and enhance environmental poss ib i l it ies , and to
provide land for future urban use .
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Ohio River Basin

Subdiv is ion  0— 1

Head of Ohio River (Pittsburgh) to Ohio Rive r ~4ile 127.2 ,
excluding Beaver Piver Basin.

Growth Centers : Greater  P i t t sbu rgh  Reg ional Growth  Cen te r ;
and Greater Wheeling—Steubenville Regional
Grow th Cen ter .

Gre ater_PittsburLh—Wheel4~.& (Ohio River). The most serious
water related problem which may impair growth alonp the Ohio River reach
encompassing the Pittsburgh—Wheeling areas , is flooding . Current flood
damages amouth to about $2 ,000 ,000 divided almost equa l ly  between the
Pittsburgh and the Wheeling areas. By 1980 , the Rowlesburg Lake will
reduce these main stem damages by about S500,000, so the growth restraint
wil l  sti l l  exis t. More than 3 ,000 acre s of f lood plain lands wil l  be
needed for  urban uses along the Ohio River and abo ut 1,500 acres alon g
Chartiers and Raccoon Creeks by 2020. Water supply needs along the main
stem will be amply supplied from the Ohio River flow for 2020 demands .
Water quality storage for about 1,600 cfs  add itional dependable flow
will be required to meet future quality improvemen t needs along the Oh io
River near Pittsburgh. This need will not be met by the exis ting and
authorized reservoir system . The Pittsburgh—Wheel ing growth centers are
expected to have a demand for water oriented recreation of some 279.0
million visitor—days in excess of present , and 1980, racilities in the
Pittsburgh—Wheeling area. Total sub — reg ional wa te r  based recreation
demand of 571.1 million annual visitor-days is expected by 2020. Part
of this demand , 251.0 million visitor—days , will be attributable to the
five—county Pittsburgh growth center. Alternatives considered in the
Studies of the Allegheny , Monongahela and Beaver River Basins , in and
a f f e c ting Sub—region F which would best contribute to meeting the
massive water related needs of the Pittsburgh—Wheeling Upper Ohio River
and downstream Regional Growth Areas are :

a. For flood control and development of flood pla in areas -

Potential multiple—purpose St. Petersburg (Clarion River),
bi g Sandy Creek , Dunkard Creek , Gra nd Rive r , Laurel Hill
Creek , Ten Mile Creek , and Raccoon Creek Reservoirs ;

b . For water quality control - Multiple—purpose St. Petersburg
Reservoir (Clarion River) ;

c. For water oriented recreation - Above listed reservoirs
supplemented by other potential multiple—purpose reservoirs
and d evelopments discussed here in  i n c l u d i n g  r ec rea t iona l
and scenic river developmen ts , parks , fores t , etc. , and
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d . For peaking power - Potential St. Petersburg Reservoir and
potential system of other pumped storage and conventional
h ,droelectric power developments on the Cheat River ,
Yioughioghen~ R iver , Slipper flock Creek , Buchannon-West
Fork River , Tvgar t River , Mahoning Creek , Tionesta Creek -
Clarion River and Grand River - Mahoning River.
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Lake Erie and Lake Ontario Basins

Subdivision E—l

Entire Cattaraugus Creek Basin

Growth Centers : Secondary : Gowanda , New York .

Gowanda. The water related problems of this secondary growth
cente r include flooding , lack of wat er supp ly , and poor wa te r  q u a l i t y .
Current annual flood damages to property amount to about $31 ,000 f r om
Cattaraug us Creek in the village of Gowanda. In add ition , annual
national account losses amounting to $462 ,000 would be s u f f e red b y
Gowanda if a damaging flood caused two major industries to relocate
their plants. There will be little need at Gowanda for more than
affec ted flood plain land for urban uses by 2020. Below Gowanda , future
agriculture—rural land needs appear to be for about 14,600 acres. Esti-
ma ted irr iga tion wa ter supp ly needs for  th is area will re qui re 25 cf s by
2020. Should industrial development be induced , this land could be con-
verted to urban use. Maintenance of stream quality by 2020 will require
storage with a maximum dependable yield of about 244 cfs. Water oriented
recreation needs are estimated to be about 2.2 million visitor—days per
year by 2020. It is also estimated that by 1990 the peak demand for
electrical energy will increase 13 gigawatts *1, and the energy consumed
annually will increase 76 gigawatt */ hours . These needs can be met by a
local flood protection project at Gowanda and multiple—purpose reservoir
impoundments in Cattaraugus Creek Basin , such as Otto and Springville .

Subdivision E—2

Direct drainage to Lake Erie in Pennsylvania and New York ,
excluding the Cattaraugus Creek Basin .

Growth Centers : Primary : Erie—Lake Erie .

Erie—Lake_Erie . Water related problems of t h i s  prima ry growth
center include those of the Pennsylvania-New York lake shore area with
direct drainage to Lake Erie and are : flooding , navigation hazards and
lack of a refuge harbor , water supply , water quality , sediment , drain-
age , and beach erosion control. The principal need is for refuge harbor
facilities and navigation improvements for light—draft and commercial
vessels . Supplying these needs will facilitate growth at coastal harbors ,
including the large commercial and recreational potent ial  associated with
boating and f i sh ing act ivi ty  along Lake Erie . It is expected that con-
tinuing studie8 of small—boat harbor needs will be completed , req uired

*1 Gigawatt — 1,000 Kilowatts
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authorizations obtained , and imp lementation initiated of a variety of
facilities for this chain of refuge harbors by 1980. These projects
wil l be required along the Lake Erie coast at uni que t r ibutary  point
sites that have capabilities for harbor development in this growth
center , such as : Elk Creek , Walnut Creek , Erie , North East, Lake Erie
State Park , Dunkirk and Cattarsugus Creek . Projects for Elk Creek and
at the mouth of Cattaraugus Creek have been authorized. Drafts of
survey reports have been submitted for i~orLh East and Dunkirk . A final
draft of survey report has been submitted for Lake Erie State Park .
Beach erosion needs exist along about 5.4 miles of shore line , mostly
at Presque Isle. Study and implementation of restorative measures
are expected by 1980. Annual flood damages at Conneautville , Pa.,
currently amount to about $16 ,400 from Conneaut Creek and can be
reduced to about $3,700 by a single—purpose small earth dam and reser-
voir project supplemented by two culvert modifications. It is expected
that these projects will be implemented by 1990. Urban land use
needs by 2020 can be m et from existing develo pabl e land , with minor
addition through flood protection at Conneautville. The growth center
will require some additional municipal and industrial water supply
and water quality improvements by 2020. Sediment and drainage prob-
lems are minor and are expected to remain so with adequate water
survei l lance , stud y and con trol by 1980. Water oriented recreation
needs for the growth center by 2020 of about 35.0 million visitor—
days per year will be partially met by existing and proposed Lake
Erie facilities , with the aid of refuge  harbors , contiguous existing
French Creek reservoirs , and other existing and prop osed f ac i l i ties
in con tiguous Conewango , Cattaraugus and Cenesee River Basins .
Electrical power needs by 2020 are estimated to increase in the growth
area . Hydropower needs are estimated to be 5 ,700 megawatts at 2020, of
which 1,100 megawatts are expected to be met by 1980, an additional
1 ,900 megawatts by 1980—2000 , and an addit ional 2 ,700 megawatts by
2000-2020 . These needs will be partially met by private and public
hydropower developments in contiguous basins .

Subdivision G-1

E n t i r e  Genesee Rive r Basin , draining to Lake Ontario.

Growth  Centers : P r i m ary :  H o r n e l l — W e l l s v i l l e  (por t ion) .

Horne11-~4e1lsvt1Ie. The water related problems at Hornell—
Wellsvjjle . In the headw ater areas , respect ively , of the Susquehanna
and Genesee Rivers , include flooding and lack of sufficient water
suppl y .  and water  q u a l i t y  to support  g rowth .  Res idua l  annual  f lood
damages currently in We1l sv i l l e  amount to about $24 ,000 , f ro m the
Genesee }~1ver and Dvke Creek , even with a limited capacity channel im-
provement proleet in operation and an expected , by 1980 , authorized ex-
tension and modification of the existing prolect . Municipal and in-
dustrial water supp ly needs for the growth center are estimated to
be 10 mgd by 2020. I r r i gat ion  wate r  needed by 2020 is estimated at
30 mgd. Water quality improve men ts , to be met by flow augmentation ,
will amount to about 60 cfs by 2020. A daily flow of 95 cfs . needed
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for projected industrial development , will mainly meet these needs .
Water supply needs for supp lemental irrigation are required on approxi-
ma tely 5 ,800 acres of prime agricultural land along the Genesee River in
All.gany County below Wellsville . Some of the acreage along the Genesee
River and about 100 acres of flood plain land at Wellsville will be needed
for urban uses by 2020. Wellsville area recreation needs are estimated to
be about 2.0 million visitor—days . All the above Wellaville growth area
needs , as veil as substantial portions of down stream needs , cou ld be met
b y the potential Stannard Reservoir project and associated development.
Part of the peak electrical, power nseds for this growth center , including
Hornell in the contiguous Susquehanna River Basin , cou ld be supplied from
the potential Stannard Reservoir in combination with the potential Portare
Reservoir.
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SECTION IV - EVOLUTION OF SUB-REGION PLAN

12. SELECTiON OF BEST SOLUTIONS

Water resource needs for the principal growth centers are described
in Section II by state planning areas and major river basins in Sub-
region F. Potential water resources developments for meeting these
needs were derived from the framework study of alternatives and are
described in Section III. The project alternatives discussion also
indicates compatibility with authorization through existing Federal
agencies (Corps of Engineers, Department of Agriculture , etc.), the
planned programs of the states, counties, regional planning commissions,
or other governmental agencies and private programs. The total structural
or non—structural alternatives of all of these agencies are not known
or available at this time for complete presentation or review . Water
needs and water resource development alternatives were defined to
facilitate selection of the best apparent plan to satisfy the more
obvious, presently definable , needs. The water report states water
needs in comparison with existing and potential alternative supplies.
This provides the reader with an overview of needs which presen tly
appear to constrain economic development and growth of each growth
center. Because this plan will satisfy needs apparent now , a continu-
at ion , and revision , of this stud y should be programmed.

Alternative solutions to the water needs of sub—region growth
centers are discussed below . Diagrams accompany descriptions , showing :
the relative location ; existing and potential projects which can satisfy
needs ; flood control storage provided , including that from additions to
the existing system ; storage capacity and minimum dependable flow for
water  supply ; and , in some cases, water quality storage expected to
become available .

It is assumed that : (1) presently programmed and authorized
studies and implementation of presently authorized projects will con-
tinue to 1980, the point of departure from historic to projected (bench-
mark) development ; (2) water , sufficient to supp ly the 1980 needs , will
be provided ; and (3) other needs can be satisfied from existing and po-
tential storage impoundments by selection of a l ternat ives and consider-
ing recorded minimum natural  low flows issuing as minimum releases from
all reservoirs.

A~~~~~~ny River_Basin ~/

Subdivision A— l

The two primary and three secondary growth centers in this
reach of the Allegheny River , from the headvaters to Franklin , Pa., are

*1 See Figures 12—21 and 12—22 for additional features discussed
b y subdivisions of basin.
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discussed in t he fol lowing order downstream from the hcadwater reach :
F r a n k l i n v i l l e , .oude r sp or t , O l e a n - B r a d f o r d , J am e s t o w n- W a r r e n  and O i l
( ‘ l t v — F r a n k l i n .

O i e a n -h r a d f o r d , F r a n kl in v i l l e , C o ud e r sp o r t .  (See F igu r e  12-11.)
Flood dama c~c~ t h r o u g h o u t  the  r i ve r  reach f rom Couderspor t  through
S a l a — a n r a  to the head of A l l egheny  Rese rvo i r  w i l l  be m i n i m a l  due to
loca l  f lood  or ot e c t io n  p r o l e c t s  o p e rat i v e  by 1980 at Olean . Port vi ile
and Salamanca , and the fact that unprotected flood plains are n~ t
dtv ’loped. Bradford , on tributar y Tunminowant Creek , is also adccuatelv
p r o t e c t e d  w i t h i n  i t s  e x i s t i ng  d e v e l o pm e n t a l  a r e a .  A l t h o u g h a f l ood
pr ot e c t ion  need is not i n d i c a t e d  at these urban l o c a t ion s , c u r r e n t
annual flood damage in upstream rural areas of Subdivision A—i approx—
irates 125.000 doilars . Consequently . extcnsions to existin g local pro-
tection projects are needed for future urban land use and to reduce
damages to rura] areas . There are reserved ponding areas integral
with the existing local protection project in Olean , ~..Y. , which pro-
vide some room for expansion if converted to urban land use. Studies
w i l l  he required to determine the economic c o n t r i b u t i o n  of this pos-
sibilit y and tim e magnitude of project extensions needed subsequent1~’
at individua l locations In the area.

Ihe city of Bradford has a problem of water  supp ly and stream
flow to assinilate residual wastes after secondary treatment. This
prob lem requires additional study in view of potential storage site
pauc i t y in this area. Five potential upstream watershed projects in
the Upper Alleg heny Rive r Basin , designed to eliminate about $94,000 of
upstream rural area flood damages , could possibly be expanded to in-
clude water supply for the City of Bradford . Additional water supply
could be obtained from Allegheny River Reservoir or the Allegheny River
through a possible pipeline to points of needs.

Jamestown-Warren . (See Figure 12-12.) Annual flood damage
of about $470 ,000 occurs to developmental points around the shores of
Lake Chautauqua and its outlet , and a]ong the Chadakoin River through
Jamestown and Levan t , N . Y .  to the mouth of Cassadaga Creek.  Land , in the
i n t e r v e n i n g  reaches , present ly unused bu t  needed for future urban use ,
also w i l l  r equ i r e  protect ion . Annual f lood  damage approx imat ing

~.236 ,000 occurs on agricultural lands currently prod ucing high grade
vegetables for urban markets.

Protection against Lake Chautauqua and Chadakoin River overflows
can be provided by the following alternatives : (1) an authorized Corps
of Eng ineers d ive r s ion  — storage local f l ood protection project involving
seasonal regulation of Lake Chautauqua and outflows to the Chadakoin
R iver via Wa rner Dam (includ thg its reconstruction) and a diversion , via
Li tt le Chau tauq ua and Chau tauqua Creeks throu gh Wes t f i e l d  and Barc elona ,
to Lake Erie; (2) USDA upstream watershed impoundments for seasonal
storage for recreation and for lake regulat ion (currently under study in
the tributary lake area); and (3) local protection measures extending
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_______ 
Upper Allegheny R. w .~

’.

L J (Potent i alj
7 reservoirs — (2 mp)
F.~~. — 11,890 ac.f’t.

motato Cr. W.P.

fl (Potential)3 reservoir’s (1 no)
F.C. — 7, ’)20 ac. ft .

Ouvago Cr. W .S.
(:otent ial )
5 reservoir s ( r i t ~)

F.~~. — 3,~~ ac. 1t .

OLEAN , iiE\4 YORKQ is t .  of’ Needs
— 50 mad

Lsc:.ua .r.
(Authorized )

~1 r e ;u rvc~ r. ( 3  m p)
— ( ,3, 7 ac .f t .

Punwi~ want Cr. _____

i~ cfs  m m .  flow

F~~ ADF0RD~~ PA.

~r ’~~t dai~~c~ ~r .  ~ . .  E5t. of Needs
‘

. ‘t’r~tia~ ) i.—., ~:.n . — 30 m~d

~ reser -i u~ r~ .Q. — 65 c ’~
— , ac.f’t.

~~~~~~~~ ‘;allej C. r. 4.

~ r e s er v o tr :~ (1 m p )  Allegheny River  Res .

~ .C.  — i”i5 ac .ft. (Completed)
F.C. — 9!4 ),000 ac,f’t.

/ \ Dependable Flow

/ \ ~ro ss — 7,000 cf’s
Net — l ,h 5~ o f’s

ALLEGHEN Y RIVE R BA OIN ABOVE
~4A RRE N , PA.

Figure 12— 11
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Cassadaga Cr. Res.
(Potent lal)
P.C. — 145,500 ac,ft.
Dependable Flow

Gross — 6b cf’s
Net — 51 cf’s

JAMESTOWN , N. Y .

O Est. of’ Needs
Current Flood Damage — $Lm70 ,000

______ 

w.s. - 180 mgd
I I— W.Q. — 200 cfs

Land Development - t O0 acres
Lake Chautaugua, L.P.P.
( Potential )
r.C. — ( N o t e )
Dependable Flow

Gross — 20 cf’s
Net — lJ cfs

Conewango Cr. lies.
(Potential)
P .C. — 76 ,000 ac .ft .
Dependable Flow

Gross — 152 cf’s
Net — 130 cf’s

Stillwater Cr. Res.
(Potential)
F .C.  — lb ,lOO ac.f’t .
Dependable Flow

Gross — 1e2 cfs
Net — 32 cfs

Totals from Conewango Cr. Basin
P.C.  (Exis t ing ) — 0
P .C.  (Potential ) — 139 ,600 ac.ft.
Dependable Flow
Gross (Existing ) — 57 cfs
Gross (Potential ) — 270 cf’s
Net (Existing) — 0
Net (Potential) — 223 cf’s

( N o t e )  — Flows in excess of 1,000 cf’s
d iverted to Lake Erie.

CONEWANGO CREEK BAJIN

Figure 12— 12
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f rom the lake outlet along the Chadakoin Rive r through Jamestown and
Falcone r to Cassadaga Creek , supp lemented by seasonal lake regulation .
Of these al ternat ives , only the diversion project would comp letely
eliminate current and future flood damages.

Future needs of this growth center consist of an additional 158
mgd for  water supp ly and a m inimum low flow in Cassadaga Creek of
185 cfs  to assimila te resid ual waste a f t e r  secondary t r ea tmen t  at
Jamestown . Importantly , flood pro tec tion is needed for  600 acres o f
pr ime Industrial development land at the upper end of Lake Chautauqua
and in the lower Chadakoin River and Conewango Creek valleys . Reser-
voir prolects on upper Cassadaga , Conewang o , and Stillwater Creeks would
cont rib ute pro tec t ion to this developable land wh ile prov id ing needed
water supply and stream flow augmentation.

More detailed stud y of the en ti re Conewan go Creek Basin is needed
to firmly establish priority needs and best solutions .

oil Ci~y—Fra nk l in . (See Figure 12— 13.)  Wi th  control  of the
Alle gheny Rive r , e f f e c ted b y Allegheny River Reservo ir and a local
protection project on Oil Creek at Oil City, there is no apprec iable
flooding constraint to economic development. Water supply and quality
are adequate from assured flows in the Allegheny River.

An opportunity for partially satisfying the sub-reg ional wa ter
oriented recreation demand exists in the contiguous Allegheny R iver
valley . Expansion of facilities and scenic developments are needed
along the river at this growth center and in the Jamestown-Warren
grow th center upstream (including Allegheny River Reservoir), and in
downs tream areas , including the potential St. Petersburg Reservo ir in
the Clarion River area.

The Commonwealth of Pennsylvania , Warr en and Venango Coun ties ,
and Wes tern Pennsy lvania Conservancy are currently considering state
park developments (Park of the Islands - 15,000 acres , oppos ite Allegheny
National Forest. The Commonwealth of Pennsylvania , Depar tmen t of Fores ts
and Wa ters , had a public hearing on May 2, 1969 , for  the Allegheny River
State Park . This new state park is located in Victory , Clin ton and
Scrubgrass Townships , Venango County and includes thre e distinc t parcels
of land totalling approximately 3 ,600 acres along the Allegheny River.
Scenic river preservation possibilities in this and contiguous Allegheny
and Clarion River reaches are under consideration . Some definite devel-
opments u~ay be expected by 1980.

Subdivision A—2

Entire French Creek Basin .

The City of Meadville , part of the New Castle-Sharon-Meadville
Primary Growth Center is located in the neart of the French Creek Basin.
The schematic diagram shows growth center location with available and
expected water supply .
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)t—t ls from Allegheny B. ~a r i n
am ove Warren

Y . C .  ( E x i s t i n g )  — 0147,557 ac .ft.

~.C. (Potential ) — 9R3,022 ac.~’t.
Deoendable Flow

Totals from Conewango Cr. Basin Gross (Existing) — 2,J~0 cf’s
F.C. (Exiating) — 0 Net (Existing) — 1,850 cfs
F.C. (Potential ) — 139,600 ac.ft.
Dependable Flow
Gross (:‘~;xisting ) — 57 cfs)
Gross (Potential ) — 270 cf’s
Net (Existing) — 0
Net ( Potential ) — 223 c f s

Brokenstraw Cr. W . G .
(Potent ial )
6 reservoirs  (2 mp )

i—i__
P.C. — 26,280 ac.f’t. —ic:::l

Brokenstraw Cr. Res. Tionesta Cr. .
~~.
‘
.

(Potential ) (Potentiaf)
— 53,000 ac.f’t. 5 reservoir; (2 ~~~~~)

Depermdable Flow

~let — 103 cf ~, ~ionesta -e .~.
(Exist in~~)

Oil Cr. w .:. P.C. — l25,bOO ~c.ft.
TAuthorized )
6 reservoirs
F.C. — ~~~~~~ ac.ft.

)1L CITY — FRA~ i~L[~ 0
Totals from Allegheny H .  Basin above
Franklin , Pa.

F .C .  (Existing) — l,033,u56 ac.ft.

~‘.C. ( Potential ) — l ,3 14~~,t Q 1 ac .ft ,
Dependable Flow
Gross (Existing) — 2,1814 cf’s
Gross (Potential ) — 2,510 cf’s
Net (Existing ) — 1,850 cf’s
Net (Potential ) — 2 ,lTb cf’s

A:~L. i!IENY RIVER RA~ IN ABOVE
FR AN KLIN , PA.
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Meady_tl 1~~. (See Figure 12—14.) The Meadville growth area ,
loca ted on French and Cussevago Creeks , is the eastern terminus of the
pr imary  g rowth  center ex tend ing  across the French Creek—Sh enango River
divide to New Castle and Sharon . Resources , infrastructure and loca-
tional advantages offer opportunity for growth , particularly in flood
p la in areas . Flooding , from Upper French Creek , will  be subs tantia l ly
red uced after 1980 completion of Woodcock Creek , Union City and ~iuddy
Creek Reservoirs . The schematic diagram indicates , however , that
residual annual flood damages of $300,000 will occur at Meadvill e.

Storage has been allocated in Woodcock Reservoir to provide water
quality releases maintaining a minimum flow of 75 cfs in French Creek
at >leadville. This flow is considered adequate to year 2020. Water
supply provisions have not been designated in the storage components
of this triad of reservoirs . Possible upstream watershed p ro jec t s
above ‘~eadvilie at  Upper French Creek and Lei1oeuf Creek could include
23 ,000 acre feet of water supply storage fo r  t r a n s f e r  to the  Lake Frie
area , at Lrie and North East in particular. In the basin below Meadville ,
an upstream watershed project on Sugar Cr eek has no prov ision f or mee ti ng
water supply needs because none are indicated by local interests at this
time . Rescop ing and reformulation of the above watershed projects will be
required eventually for proper time—p hased implementation to satisfy
stimulated industrial development needs for future water supp ly. Incre-
mental additions to the existinc’ supply could be obtained from other
rescoped watershed sources , the three existing upstream reservoirs
mentioned above , pumping directly from existing Shenango Reservoir ,
Conneaut  Lake , the Allegheny River , or from excellent available ground
water sources. Water supp ly needs require restudy during the 1980—2000
period .

Developments on existing Industrial lands and about 200 acres of
partially protected vacant flood plain lands will require restudy of the
Meadville area flood problem prior to the year 2020. This restud y should
be i n i t i a t e d  by l9 R O an d p r o t e c t i o n  imp lemen ted  as soon as needed.
Survey report should comprehensively consider multiple—purpose flood
protection and water supply projects that will foster growth at and
around the center at ~1eadvI11e . It would be desirable , particularl y ,
to strengthen the overall growth center , as well as to develop a recrea
t ion  complex  w i t h i n  the French Creek Basin. Creation , thereby , of a
large integrated recreational area , throughout the total reach of French
Creek , would advance objectives to make this area a special attract ieu
to tourists and varatlonists.

P r o t e c t i on  fo r  the immed ia t e  Meadvi l le  area alon c’ French and Cusse-
wago Creeks requires survey repor t  s tud y of local flood p r o t e c t i o n
measures  r n v e r i n r  reaches where the re is potential for industrial and
urban growth.
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Upper French Cr. W ...~
(Potential )
3 reservoirs (2  mp)
F.C. — l 7 , 7C u ac .ft.
W .J. — l3,~ l0 ae.ft.

Union City Res.
(Completed)
F.C. — 146 ,200 ac.ft.

Leboe~ f Cr. W ..~~
(Potential)

— 3,700 ac .ft. 
° ‘ ‘  -__4

~~ (Completed)
— 4,1460 ac .ft. F.C. — 18,200 ac.ft.

~~~~~~~~ Woodcock Cr. Res.
(Completed)
F. C. — 18 ,900 ac .ft .
)ependable Flow

Net — 145 cf’s

M EADVILLE , PA. Mill Run W .~~.
Est. of Needs (Completed)
Current Flood Damages $300,000 2 reservoirs (2 rip )

— 100 mgd P.C. — 2 ,871 ac.tt.
— 75 cf;

:~and Jev . — 200 acres

~~J 
sugar Cr. W ..3.

~Potential )
2 reservoirs (2 mp)
F.C .  — lj ,t~ ) ’) ac.~’t .

Totals from French Cr. ~3asin
F.C, (Existin g) — 86,171 ac.ft.
F.C. (Potential) — 32,090 ac.ft.
Dependable Flow
Gross (Exis ting) — ~?5 cfs
Gross (Potential ) — 5 cf’s
Net (Existing) — 145 cfs
Net (Potential) — 145 cf’s

FRENCH CREEK BASIN

Figure 12—14
11—1 2—1 09

— - .
~~ 

-.~~~ . • ,- - - -
~~ -

~~
-- - - - -  

~~~~
‘-
~—— -- -- t - - ’ -



Subdivis ion A—3

Middle Allegheny River Basin in the reach from Franklin down-
stream to below Ford City .

Th is por t ion of the Allegheny River Basin contains three primary
growth centers : Ridgway—St. Marys, DuBois—Clearfield , and Kittannin7--
Ford City: and three secondary growth centers : Clarion , Emporium , and
Punxs~itawney . The schematic diagrams which accompany each growth center
discussion summarize water needs and alternatives available to meet the
needs .

R1d~wav—St. Marv~~ (Clar ion~~ Emporium ). (See Figure 12-15.)
Res idual f l ood damages are neg ligible on Elk Creek at St. Marys, Ridgway ,
and on the Clarion River at Rid gway , with Eas t Branch Clar ion Reserv oir
and local protection improvements. No flood problem exists at Emporium .
At St. Marys, stream flow of about 30 cfs for water quality and an unde-
termined water supply requirement will be needed by year 2020. Supply
at Ridgway will be adequate at year 2020. At Clarion , a need of about
10 mgd at 2020 for wa ter supp ly due to pollution seepage from oil , coal
and gas exploitation into ground water. At Emporium , water supp ly need
of about 4 mgd in year 2020 is indicated.

Transfer from existing East Branch Clarion River Reservoir or from
potential impoundment on West Branch will be needed to satisfy water
quality requirements and future water supp ly needs for  wa ter using
indust ry  at S t .  Marys . Upst ream watershed projects , t r a n s f e r  from Last
Branch Clarion Reservoir , or ground water  imp rovements could supply needs
at Emporium . Trans fe r , from either the East Branch or the West Branch ,
is possible if needs in the Clarion River reach from Johnsonburg to
Ridgway can be satisfied in combination with other growth center require-
men ts , or that needs for future developmental levels at Johnsonburg will
dim inish after installation of advanced pollution treatment techniques .
Supplies transferred to St. Marys will be returned to the Clarion Rive r
at Ridgway via Elk Creek . Water supp ly fo r  the Clarion secondary growth
cen ter by 2020 will be furnished from avai lable su r face  supp lies at
existing Piney or the potential St. Petersburg Reservoir (discussed below)
with the Piney power project recaptured . Pollution abatement and land
use studies will be needed before 1980 , and abatement measures and strip
mine reclamation will be needed by 1980.

In addition to the requirements of the growth centers , other potential
water and related resources values and possibilit ies should be developed
or preserve d to realize the full national and regional benefi ts of the
Clarion River Basin resources . St. Petersburg Reservoir development and
opportunities along the river , irom its mouth to Ridgway , for total
environmental enhancement could provide water and related resources for:
water supply and quality control ; navigation ; hydroelectric power genera-
tion ; land development ; economic development; preservation and use of

1 1 — 1 2 — 1  in
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i~ast Branch Clarion R. Res.
West Branch Clarion H. W .S. (Completed)
(Potential) F.C. — 38,700 ac.ft.
14 reservoirs (3 mp) Oeperidable Flow
F.C. — 14 ,520 ac.ft. Gross — 180 cf’s

— 2 ,22U ac.ft. Jet — 173 cf’s

~ i’. M~RYS, PA.

~st. of Needs
W.~~. — 25 mgd

— 30 cf’s

R1DGWAY, PA.
F~st. of seeds

— 5 mgd I Elk Creek 
___________ ____

5 cf’s — Mm flow

CLARION, PA.

U Est. of Needs
W.S. — 10

Piney Res.
t. Petersbur& Res. (Existinj~
(Potential) Private Power
F.C. — L4u5 ,~~~)u ac .tt .
Dependa b le Flow

Gross — ,~~~~~j  cf ’s
Net — l ,3n3 cf’s

T~ 1a1s from Clarion R. Basin
F .C,  ( E x i s t in g )  — 38 ,700 ac .ft .
F.C. (Potential) — 1470 ,1420 ac .f’t .
Dependable Flow
Gross (Existing ) — 207 cf’s
Gross ( Potential ) — 1,600 cfs
Net ( E x i s t i n g ) — 173 cfs
Net (Potential ) — l,5~ h cf’s

CLARION RIV}~H ~A2TN
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environmental resources; and recreation , in addition to flood control.
These are vital to thee economy of the Clarion River , con t ig uous areas
of the sub—region and to downstream growth centers , particularly the
Pit tsbu rgh and Wheeling—Steubenvi l le  regional growth centers .

DuBots—Clearfield . (See Figure 12—16.) This growth center
straddles the divide between Redbank Creek , in the Al le gheny Bas in , and
Wes t Branch Susquehanna River , in the Susquehanna Basin. Current flood
damages are minor due to an existing local protection project at DuBois
and Curwensv i lle  Reservoir above C l e a r fie l d . Fu tu re  land development
may require extension of the DuBois local flood protection project and
addi t iona l  protect ion from t r i b u t a r y  flows for  C l e a r f i e l d .

Development of the Otocsin Recreation Project by the Commonwealth of
Pennsylvania and the possibility of associated industrial and commercial
expansion will req uire addi tional water supp ly and improved water quality.
The Otocsin project (expected to be partially developed by 1980) and a
po tential ups t ream wa tershed project in Sandy Lick Creek could meet some
of these needs . Two possible reservoirs , downstream from Dubois also
offer water supply possibilities at some distance from the need. The
diagram shows the al tern ative sources f r om which add i t iona l  wa ter suppl y
could be obtained . A survey study will he needed for better determination
of specific requirements and alternative solutions .

Punxsutawney. (See Figure 12—17.) Wh ile there have been no
s i g n i f i c a n t  water needs exhibi ted  at this growth center , industr ia l  deve l-
opment w il l  present problems of water  supp ly and qua l i ty  tha t  w i l l  require
study. Potential projects could be located at heavily wooded sites on
Eas t Branch Mahoning Creek and in the Mah oning Creek Wa tershed generally ,
as shown on the diagram. These projects , all relatively small reservoirs ,
could probably satisf y any fu ture wa ter supp ly demand genera ted in this
growth center. These projects could provide individual water areas from
50 to 665 acres for recreation .

Kittanning—Ford Ciçy.~ (See Figure 12—18.) This growth center ,
along the main stem of the Allegheny River , has locational and resources
advantages with extraordinary growth potential . Major underutilized
water resource assets are, an already developed extensive inland waterway
systan linked to the Gul f of Mexico , a recognized scenic river; and good
water supp ly un iq uely suited to a major development. The rugged flood
plain with steep slopes and narrow valleys constrains growth po ten tial
along the r iver.

Inducement  of economic development is water related to growth up-
river and down—rive r from Kittanning—Ford City. Studies to determine the
nature of the inducement (associated with additional water and related
resource developments such as flood pro tec tion , river transportation , and
recreation) indicate that the best opportunities lie along the Allegheny
Rive r reaches in Armstron g Coun ty ,  augmented by the na tu ra l  beauty of the
river and the countryside.
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sandy Lick Cr., W ..~~
(Potential)
14 reservoirs — ( 14 rip )
F.C. — ~ ,635 ac.ft.

— ~
‘ ,114o ac.ft.

~~~~ I)Ub015’, PA.
Est. of Needs
Current Flood Damage — ~ 5 ,fl0C)
w.~ . — 140 ri~ ci

North Fork Hes.
(Potential)
r.C. — tO ,200 ~~~~~~~~
Dependable Flow
Gross — 110 cf’s
Net — 105 cfs

Little sandy Cr. Res.

~~~~~~~~ (Potential)
F.C. — ~~~~~~ ac.ft.
Dependable Flow
Gross — 80 c~

’
~

~et — 75 cf’s

Totals fro’-~ dhan)~ Cr. 1~asin
F.C. (Ex i~ tin~ ) — 0
i-’.C,  ( F ’ ot er . t it t l ) — 113 ,535 ac . f’t .
Dependal le Flow

Gross (Existin g) — in cf’s
Gross ( Pot ent ial ) — 1 Q ’  c 4’

~
Ilet (Existinu ~

) — 0
Net (Potential ) — 130 cfs

9EDi~ANK CREF!( RA :~ t~

Figure 12— 16
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East Branch Mahoning Cr. Res.
( Potentia l )
F.C. — 214 ,3 1) ac .ft .
Dependable Flow

;ross — ~C( cf’s
Net — 55 cfs

Mahon i ng Creek W ..~~
(Potential )
3 reservoirs (1 mp)
F .C.  -~ ,~~~-1 ac .ft .

I P’5NX:u T A~ ’; E - -,

I 
L~~t

L ~~

•
—. —

Mahonin~ Cr. Res.
(Existing)

— t)~~,7O0 ac.ft.

Totals from Mahoning Cr. i~asinF .C. rEx is t ing )  — (;n ,-fl() ac , ft .
F .C .  (I ’o tent ial ) — l03, 0-~ ) ac .f t .
Dependable Ylow
Gross (Exi sting ) — 8 cfs
Gross (Potential ) — 63 cf’s
Net (Existing ) — 0
Net (Potential ) 55 cfs

?-IAflOWTNC CREEK ~,\, 1:~

Figure l2—~~71 1— 12 — 1 1 5  
—

PFEçg~~~j PA;
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Totals from Allegheny H. above
Frankl in , Pa.

Totals from French Cr.  Basin r .C .  (E x i st i n g )  — l ,083,6~6 ac.ft.
F.C. (Existing) — 86,171 ac.ft. “

.
‘ . (Potential ) — l ,3149,~ n 1 ac .ft.

F.C. (Potential ) — 118,261 ac.f’t. - - ‘o~nJab1e Flow
Dependable Flow Iross (F:xisting ) — 2,1814 cf’s

;ross (~:xisting) — 95 cf’s ;r~ -~s (Potential ) — 2,510 cf’s
Gross (Potential ) — )5 cf’s Jet (Existing) — 1,850 cf’s

~iet ( E x i s t i n C )  — 145 c f s  ~~t (Potential ) — 2,17tH c~~
Net (Cott~r.t~ al) — 145 cf’s

Total from Clarion R. Basin
Gand ç Creek ;... . F.C. (Existing) — 38,7,3’) ac.ft.
(Authorized ) F.C. (1 Potentia.L ) — 147 ,14~ D ac.f’t.
C reservoir s (

~~ 
isp) :~ependa~~:e now

F .C .  — ) , 3 1 4~ ac.ft. Cross (Existing ) — 207 cf ’ s
gross (Potential ) — l,t J-! C f ’ G
N et  (Existing ) — 17.3 cf’s
Net (Potential) — l,5t — cfs

Totals from Pedhank Cr. Basin
F.C. (Existing) — 0
F.C. (Potneltal ) — 113,535 ac.f’t.
L)ependable Flow
Gross (Fx i3ting ) — l~ cfs
;ross (Potential ) — 1 )> cf’;
;et (Existing ) — 0
;et (Potential ) — 180 cf’s

Totals from ~1ahonin ~ Cr. isasin
F .C. ( Ex i s t i ng)  — (0 ,702 ac.ft.
J-’.C. (Potential ) — ~~~~~~~ ac. et .

Totals from Allegheny R. basin i)ependable Flow
atove Ki t t ann ing , Pa. Gross ( E x i s t i n g) — 8 cf’s
F.C. (Existing ) — 1,283,57o ac.ft. -Jross (Potential ) — t 3 cf’s
F.C .  ( Potent ia l ) — 2,lbO ,33U ac.ft. Ne~ (Ex i s t ing ) — 0
Dependable Flow Net (Potential) — 55 c t~’-

Gross (Exis ting ) — 2,638 cf s
Gross (Potential ) — 4,592 cfs  KI’CTANNING—FORD C T Y
Net ( i ~x i s t i n g ) — 2 ,063 cfs -
Net (Potential ) — 14,022 cfs 0

ALL EGH EN Y RIVER H A ; I N  ABOVE
KI TTANIJ I NG , PA.

11 — l 2 — 1 1~ Figure 12—18
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Feasibility has been investigated*/ for locating a chemical and
aluminum industrial complex at flood—free plant sites along the river.
A chain of satellite industries and requisite commercial , residential ,
recreational , and other environmental enhancements could be forged
from this complex. Additional study of the growth center ’s resources
should be made to derive other water—related industrial possibilities
requiring water transportation and a nearby source of electric power.

The scenic asse ts of the rive r , tremendous in ex ten t are poorly
used. Environmental improvements and water—oriented public—use
facilities should be made integrated parts of the inducement process.
Even if existing reservoirs in the growth center area were restructured
for maximum recreation potential they would not furnish sufficient re-
sources . Restructuring these would probably involve costs in excess
of providing other water resource assets in the area. The environmental
and resources advantages of the relatively large Clarion River Basin
just upstream could be compactly developed for its potential. This
developmen t would markedly increase water and related resources avail-
able to the growth center and surrounding urban areas . A project
analysis for this situation is contained in Part III , Chapter ll.~~~/

The growth center of Kittanning—Ford City is partially protected
by a flood wall at Kittanning. The growth center experiences annual
flood damage of abou t 60 ,000 dollars . Urban land use will require
abou t 1,000 acres of un used flood p lain lands ex tending alon g the river
upstream to Reesedale and downstream to Freeport by 2020. There are
no fu tu re water supp ly and quality needs with the assured flows In
the Alle gheny River shown on the diagram. Additional control of
Allegheny River Basin tributary dra inage ups tream appears to be an
alternative to achieve additional protection . Extending the existing
flood wall at Kittanning would only furnish a minor portion of pro tection
needed .

A mul t i—pu rpose water resource project on the Clar ion Rive r is a
prime alternative for comprehensive flood pro tec tion of the enti re
Allegheny River reach and for direc t support and enhancement of in-
dustrial and other developments along both the Allegheny and the Clarion
Rivers .

Both the Allegheny River and the Clarion River , as part of the
national wild and scenic river system , would be enhanced by the wa ter

*/ Feasibility of Chemical Industry in Southwes tern , Pa., E .D.A.,
U.S. 1)epartinent of Commerce. Technical Assistance Project.

~~~~~ / Project Analysis , St. Petersburg Reservoir Project.

1 1 — 12 — 1 1 7

— — - ---
~~~~

— .—. - -.
~~ ~~

— - -—
--

-- - • . --  - - - —



development plan . The designation of these rivers ’ compatibil ity of
scenic and water resources development is expected by 1980. A poten-
tial Clarion River impoundment would reduce current annual flood
damages of the growth center to about $10,000 and reduce f lood cres ts
by about 3—4 feet over a wide range of flood occurrences , thus freeing
the already limited flood plain lands for future urban use.

Subdivision A—4

Entire Kiskitninetas River Basin.

The diagrams show rela t ive loca tions , water needs and al-
ternative means to meet needs for the City of Johnstown (part of the
Johnstown—Altoona Regional Growth Center), the Primary Growth Center of
Indiana and part of the Pittsburgh Regional Growth Center.

Johnstown . (See Figure 12—19.) Flood damage from Stony Creek ,
Little Conemaugh River and Conemaugh River through the growth center
has been subs tan tia l l y reduced wi th in the reach of the exis ting local
protection project. Upstream unprotected stream reaches , however ,
curren tly experience annual flood damages in the amount of about 30 ,000
dollars . In addition , about 300 acres of flood p lain lands for pro jected
urban use will require protection . By 2020, pro jec ted wa ter supp ly re-
quirements for the growth center are estimated to be about 470 mgd .
Current supplies appear to offe r about 320 mgd , leaving a def ic i t o f
150 mgd. Area water is being degraded by surface and subsur face  mining ,
f rom acid mine dra inage , and industrial pollutants .

A Corps of Engi neers s tudy of the Coneinaugh River Basin above the
Conemaugh River Reservoir is currently underway and is expected to be
comp leted before 1980. Two potential reservoirs are being considered
on Clear Shade and Upper Stony Creeks , with an ups tream wa tershed project
in the Upper Stony Creek Basin (along with pollution abatement and land
reclamation) would offer partial satisfaction of existing and projected
needs. Addi tional studies are recommended to provide time—phasing of
solutions . Extension of the existing local protection project in
Johnstown should be s tudied.

Indiana. Major problems confronting this growth center by :qear
2020 will be lack of water supp ly and inadequate stream flows for quality.
P rojections indicate need for 70 mgd of wa ter suppl y and 97 cfs  of
st re am f low to assimilate  residual wastes a f t e r  secondary treatment .

Potential developments in Blacklick Creek watershed and an existing
Pennsylvania Recreation Area impoundment on Yellow Creek offer possible
alternative sources of future water supply. No sources of quality flows
have been desi gnated at this time . Further studies will be required to
ascertain sources, needed degree of advanced waste treatment , and lo-
cation of heavy effluent discharges to be guided to streams with adequate
assimilat ive capacity .
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Upper Cton Cr.  ~i.:.

~Potent ial~
Upper 2ton.y Cr. fles. 5 reservoirs (3 mp)
(Potential ) F.C. — 19 ,4 0f l  ac .f’t.
1~.c. — 35, 0 D 0  ac.’~t.
Dependable ~‘1o~

— cf’s
Net — t~5 cf’s

Clear 2hade Cr. Res .
( Potent

— I),.Ju ac .ft.
J(-~ en.1a~ it’ Flow
Uross — 37 ~fs
Oct — 35 cfs JOHNSTOWN , PA.

Fst .  of Needs
Current Flood Darnar~ — fl ,

Land Development — 300 acres
W .S. — U70 m~d

Tub Mill Cr. ~es.
(Potential)
P.C. — 28,500 ac.~~t.
Dependable Flow

black Lick Cr. W .J. ~rnss — ~1) cfs
( Pot ent i t~.l) Net — Co c fs
2 reservoirs (1 rnp)
F .C. — 0,55) ac.ft.

Coneinaugh H. fles.
( Ex i s t i ng)

~.C. — ~t70,O00 ac.ft. Loyalhanna Cr. Res. Loyalhanna Cr. .~ .$ .
(Ex i st in r )  (Potent ia l )
F .C .  — 03,300 ac.”t. 7 reservoirs (2  mp)

F.C. — 10,150 ~tc .ft.

• -1~our M a l e  Oun Pes.
(Potential )
F . C .  — 20 ,20fl ‘tc .ft .
Depend able Flo~-’

I Gross — 1 ,5 cf’s
Net — 1~3 cf r

‘Cotals from Kiskiminetas P. Basin
i .e .  (E x i s t i n g )  — 56~ ,300 ac,ft.
F.C . (Potential ) — 701,305 ac.ft.
Dependable Flow

Gross ( E x i s t i ng ) — Co cfs
Gross (Potential ) — 263 cf ’s
Oct (Lxisting ) — 0
.u.t ( Potential ) — 203 cf’s

K I 2K 1’4TN1~~A:’ “ I VK0 BAr IN
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Greater Pittsburgh (A—4) .  Wate r  needs of ind iv idua l  growth
points at Ligonier and Latrobe in the Loyalhanna Creek Val ley  are shown
on the diagram. Current ann ual flood damage at Ligonier , from upper
Loyalhanna Creek , amounts to about 37 ,000 dollars . Exis t ing  local
flood protection through the urban area of Latrobe is sufficient. Pro-
jected population growth and industrial expansion in the area wi ll
necessitate 45 cfs total additional flows in Loyalhanna Creek to
assimilate residual waste after secondary treatment. Additional sources
of water supply will be required for the Latrohe—Ligonier area . A
wa tershed pro ject for Upper Lovalhanna Creek and storage in Four Mi le
Run could satisf y water supply and quality flow needs . The watershed
project would also reduce flood damages at Ligonier by about 75 per-
cent.

Subdivision A—S

Lower Allegheny River (See Figure 12—20).

Concentrations of water using heavy industry located along the
inland waterway system exist at the smaller municipal units of New
Kensington , Na trona , Brackenridge , Tarentuni and Spri ngdale. The balance
of this industr ial  complex , heavily dependent on water , extends to the
mouth of the river at the Point at Pittsburgh. Water needs in this
part of the growth center merge with water needs of Subdivision M—5
below , wh ich in turn bear upon wa ter need s for the Ohio River f rom
Pi t t sburgh  through the Wheel ing—Steubenvil l e  Regional growth center and
to grow th centers along the Ohio R iver into its fur thermos t downstream
reaches. The diagram shows water needs and alternative ways these can
be met for only the shor t reach of the Allegheny River in Subd ivis ion
A-5 as well as an overview of water needs and alternative means of
sa t i s fac t ion of needs fo r the Pittsburgh growth center. The dis-
cussion above of Subdivision A— 3 with the alternatives which could be
made available to meet water needs by multiple—purpose water and related
resource devel opments in the Clarion R iver Basin above Pitt sburgh are
also relevan t to Subdivision A— 5 and downstream water needs .

Greater Pittsbu
~g!!. 

Along the short reach of the river within
the to t a l  of the P i t t sbu rgh developmental  comp lex curren t ann ual flood
damages amoun t to abou t 285 ,000 dollars . There are about 300 acres
of unused flood p lain lands needed for  urban uses by 2020 . Wa ter supp ly
and water quality needs for the Pittsburgh area will be met by assured
river flow . Intermittent water quality problems from pollution in con-
centrated short—period flows from upstream sources represents a need
for additional water quality storage . Storage needs to be released
flexibly, in a short time , to offset emergency situations which have
caused massive fish kills . As an al terna t ive , to rela tivel y less effec-
tive and more costly local flood protection measures , the impoundment
in the Clarion River Basin could offer the possibility of reducing flood
heigh ts by two to three feet and furnish water for emergency quality im-
provement. Current annual main stem rive r flood damages in th is part
of the growth center would be reduced to about 70,000 dollars .
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Totals from Allegheny River Basin
above Kit t ann ing

F.C. (Existtng ) — l ,2W3,576 ac.ft.
F.C. (Potential ) — 2,l60,33t~ ac.ft.
Dependable Flow

Gross (E x i s t in g ) — 2,~ 38 cf’s
Gross (Potentird ) — 1~,502 cfs
Net ( E x i s t i n g)  — ~~~~~ cf’s
Net (Potent ial ) — 4 ,02? cf’s

\ - /

Crooked Cr. Hes.
( 1•:x ~ s t i n g )
F.C. — ~19, l4flfl ac. 4’t .

Totals from K~ skininetas 2. Oa’ in
F.C. (Exi stinr) — 5$~~,~ fl() ‘tc.4’t.

-- ;,‘ .c~. (Potential ) — 7O1 ,3~)5 ac.f’t.
Dependab le Flow
Gross (I-:xistin~~) — (~) of’s
(iros~ (Potential ) — ?~~~ 3 cf’s

•<  Net (F;xistin~~) 
— 0

‘frt (~~ntentiai ) — :~~~ cC.’

Totals from Allegheny River
basin at Pittsburg~i
F.C. (Lxi st~ng) — l ,’)3G,27t ac .ft.
F.C. (Potential ) — 1,951,131 ac.ft.
Dependable Flow

Gross (~-:xisting ) — 2,900 cf’s
Gross (Potential ) — 5, ll.e7 cf ’s
Net (Fxistin ~~) — 2 ,068 cf~;
Net (Potential ) — 1e ,225 cf’s

PITT2BURGH PA.

(7
L0W}~P ALL~-~G11J ;•’~Y ~~ 10-0-

l- ’i gure i.’—20
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Non-specific_Growth Center Considerations

The  preceding p resen ta t ion  of water  resource investment  al-
ternatives for individual Allegheny River Basin localities obviously
do not constitute a blanket evaluation of all area water problems
which constrain economic growth . Needs thus  are emphas ized  fo r
developmental  growth , where needs are shown to be relatively critical.
The following paragraphs present a broader appraisal of needs for
water resour ces nec essary in view of the basin ’s predominantly rural
charac ter , rela tive underdevelopmen t of land resources , and sparse
urban areas.

Ther e are man y ins tances , particularly in the upper river basin ,
of widespread t r i b u t ary  problems involving a large amount of rura l
f looding  and some urban flooding , which can be best met by several
USDA multiple—purpose upstream watershed projects unde r the PL 566
Program. A work p lan ha s been developed for  a number of rural communi ties
and agr icul tu ral flood plain areas in upper Conewango Creek. Another is
being considered for the Lake Chautauqua - upstream Chadakoin River area
to provide flood protection and wa ter conservation wIth  summer recreat ion .
The latter plan will incorporate the authorized Corps of Eng ineers ’
floodwater diversion project to Lake Erie via Westfield and Barcelona ,
using Chau tauqua and Litt le Cha ut auq ua Cr eeks as exis ts from the Allegheny
River Basin. The preceding diagrams and the table below indicate other
sites where such upstream watershed projects are in operation or underway .
Althoug h they are pr imari ly  for  the development of small towns , they could
supply water for headwater urban area. Great Valley and Little Valley
Creeks in Cattaraugus County and the Upper Loyalhanna Creek Watersheds
in Wes tnoreland Coun ty , described previo usl y, are such par t icularly de-
sirable upstream watershed projects.

Multi ple water problems in the relatively undeveloped Cattarau—
gus Creek Sub—basin and a portion of the Upper Allegheny Rive r Basin
prob ably require survey consideration of alternatives to satisfy future
demands anticipated by the State-local regional water resources planning
board and the New York State Water Resources Commission .

The Pennsy lvania local development district and Federal—State
studies of upper river basin problems will specify many demands for
water resource investments in the upper river area .

Recreation and electric power requirements and major water
deficiency situations in the basin , not directly attributable to a
specific growth center development , but still part of the sub—regional
need , will require coordination with contiguous basin opportunities.
Otocsin Reservoir and Recreation Area , and oaturealrn In the adjacent
Susq uehanna R ive r Basin , and other Pennsylvania recreation possibilities
(at Yellow Creek near Indiana , Moraine State Park near Butler , and
B u f f a l o  Creek near Freeport) , and New York ’s Allegany State Park are
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all part of recreation opportunities in operation and underway in the
All egheny River Basin. The Appalachian Highland Interstate Recreation
Comp lex would combine proposed St. Pe tersburg Reservoir , existing
Allegheny Rive r Reservoir and Alle gheny National Forest in nor thern
Appala chian core cen ter developmen t , to supplemen t state and pr iva te
developments. Privately developed reservoirs for cooling steam plants
and mine mouth power plan ts , such as at the Keys tone site near Indiana ,
Pennsylvania , w ill o f f e r  al terna tive possibilities , for incorporation in
a basin plan including water supply and recreation . 4

Wa ter transfers , now developed at But ler , Pennsy lvan ia , could
utilize the Alleg heny River for  w a t e r  supp ly (as pa r t  of a bas in  p lan)
although there Is no present plan for such future use. Existing Allegheny
River Reservo ir and potential St. Pe ters burg Reservoir , supp lemen ted by
Cassadaga Creek developments would supp ly additional water within and
outside the bas in .

Hydroelectric power potentials are subject to this and other
basin needs. Operating pumped—storage power at the Kinzua dam — Allegheny
R iver sit e could be supplemen ted by the S t .  Petersburg Reservoi r  power
po ten t ia l , and other power potentials in the Cassadag3 Creek—Lake Erie
Basins. These coul d support on—site industrial and commercial developments .
Accordingly , a framework plan for development of the Allegheny River Basin
should coordinate the Federal civi l works program , Pennsy lvan ia  and New
York State designs */ for water resources p lans , local development district
and regional water resources planning board programs, and other private
interest programs .

The Ohio River Basin Comprehensive Survey, the Su.sq uehanna River
Basin Study , the Genessee River Bas in Study, and others will identify
additional water—related needs and there must be coordinated planning for
attainment of Regional and National objectives of these studies to comple-
ment the framework plan .

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

The p lan for  developmen t of wa ter resources in the A l l e gheny R iver
Basin por t ion  of App a l ach i .-i , for  grow th and other purposes , would prov ide
the following :

Projects in operation or expected to be in place by 1980:

Co~ps of En~~ neers **/

Allegheny River Reservoir
Tionesta Reservoir

*1 MaIn Report Part IV , N . Y . 4sater Supplement and Ltr. from Common-
wealth of PennsylvanIa , 1 3 May h # ’ ~~ .

~*/  See Tabl e 11— 4 , (hapter 11 . Part II.
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Union Ci ty  Reservoir
Woodcock Cree k Reservoir
Muddy Creek Reservoir
East Branch Clarion Rive r Reservoir
Mahon in g Creek Rese rvoi r
Crooked Creek Reservoir
Conemaugh River Reservoir
Loy alhanna Creek Reservoir

USDA 
~~~~~~ ~~~~~~~~~~~ 1*.!

Conewango Creek
Isch ua Creek
Mil l  Creek
Oil Creek
Sandy Creek

Projects for Authorization by 1980 :

Corps of Enj ineers

St. Petersburg Reservoir , Clarion Rive r , Pennsy lvania **/

For Continued Planning :

US ~~~~~~~ ed ProJ~ cts ***/

Chau tauqua Lake/Chadakoin River
Great Valley Creek ****/
Little Valley Creek ****/
Upper Allegheny River
Potato Creek
Oswap,o Creek
Brokenstraw Creek ****/
Tionesta Creek
Uppe r French Creek ****/
San dy Lick Creek
Mahoning Creek
Lelloeuf Creek
Sugar Creek
West Branch Clarion River
Black l i ck  Creek ****/
Uppe r Loyalhanna Creek
Upper Ston y Creek ****/

*/ See Table 11—7 , Chapter Xl , Part II for pertinent data.

**/ Chapter 11 , Part III — Project Report , St. Petersburg Reservoir.

***/ See Appendix A for pertinent data.

**** /  For Early Ac tion .

11— 12—1 2 4

• -• -—---~~ :s. — - - .
~~ 

- -.. -. . . - - - -



Future Studies

Three important studies suggested are: (1) investigation of
the Allegheny River Basin under a programmed Type II basin study, (2)
upper basin development of the Conewango Creek Basin by multiple—purpose
projec ts for flood control , municipa l and industrial water supply, recrea-
tion and fish and wildlife , irriga t ion , flow augmentation and pumped -
storage power development , and (3) a compr~~ ensive basin—wide pollution
abatement study, particularly acid mine drainage*/, for which FWPCA
and others are making inventories of pollution sources , in tensi ties ,
and effects on benthic biology of the Allegheny River drainage system.
Underut ilized land s in the valleys below potential reservoirs on
Conewango Creek, Cassadaga Creek and Stillwater Creek could be made
available for industrial , commercial and residential development from
Warren and upstream . Additional water supplies , peaking power and
recreational facilities needed for economic growth could be supplied ,
along with flood protection , extending along the middle and lower
reaches of Conewango Creek. Middle basin emphasis should be on
recreation , with flood plain protec tion in the Meadville area of French
Creek and in the lower reach of Brokenstraw Creek at Youngsville for
industrial development. Lower basin requirements include state—park type
recreation development of Buffalo Creek , which joins the Allegheny River
at Freeport , and possibly developments in the Kiakiminetas River area.
There should he consideration of trade—off arrangements by systems analysis
of the resources of the entire basin. From these , with pollution abatement
and flood plain studies , projects  can be f o rm u l a t e d  for  Meadvil le  and the
Jamestown—Warren growth centers.

Two maps , one for  the Upper Allegheny River Basin , including French
Creek , and one for  the combined middle  r iver , incl uding the Kiskiminetas
River , and lower river , and accompanying schematic diagrams relevant to
the growth centers are shown on Figures 12—21 and 12—22.

*1 Incl uding already initiated Pennsylvania ’s Ten Year Mine
D rainage Pol lut ion Abatement Program , and other State ’s on-going
pollution abatement programs.
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Monongahela River Basin ~~/

Subdivision H—i

En t i r e  Tygart  Rive r Basin .

Growth Centers : Primary : Elkins and Buckhannon—Philippi .
Secondary: Graf ton.

Elkins. (See Figure 12—23.) Currently this growth center exper-
iences annual flood damages of approximately $3,000 residual damage to
exis t ing developments within the protected area of the local p rotection
project. Future land use plans indica te addi tional pro tec tion of f lood
plains outside of the protected area is needed. Water supply needs for
year 2020 are estimated at 15 mgd and stream flow of 15 cfs  will be re —
quired to assimilate residual waste loads a f t e r  secondary t r ea tmen t .

The river valley above Elkins o f fe r s  possibi l i t ies  for  extensive
developments. Few areas in the Monongahela River Basin compare with the
resource and potential developmental advantages of this 13,000 acre , which
can be easily protected , flood plain. This wide , flat valley, about 20
miles long and abou t a mi le wide would probably support a new town complex
and an extensive array of li ght industries in West Virginia.

A reservoir at the upper end of this valley could offer flood protection
with water supply and quality flows. Additional impoundments on the steep
tributary sides of the valley could supplement the large r rese~ voir fo r
flood control and provide additional water supply . These impoundments would
also satisfy all of the needs at Elkins . Detailed future study is suggested
of this entire area for future flood control and water supply requirements.
In a d d i t i on , wit h Appalachian Corridor H connecting to the east coast , a
high level of recreation demand could be satisfied in this area.

Buckhannon—Philipp i. (See Figure 12—23.) Current urban annua l
flood damages in this growth center amount to about 9,000 dollars. These
are residual damages from existing local protection prolect at Buckhannon ,
and damage to developed flood p lain areas of P h i l i p p i .  Projected water
supply requirements amount to about 30 mgd and stream flows for residual
waste assimilation require 14 cf a in the Buckhannon River , at Buckhannon ,
and 15 cfs in the Tygart Rive r, at Phili ppi .

Potential reservoirs on Upper Tygart River , Middle Fork River and
Buckhannon River and upstream watershed projects for Upper Buckhannon
River and French Creek offer wate r supp ly and flood control sat isfact ions .
Fut ure studies are needed to time phase these poten t i a l s .

*1 See Figure 12—31 for additional features discussed by sub-
divisions of basin .
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U~~ er i~~ art Valley P. ~~~~~
~Votent~ a1)
F.C. _

~~~4 5 , i~ i I 0  ac.ft.
Dependa:’le Flow

Gros s — 110 cf~
Net — 1o8 cf s  p

El ~ I N1~
~st. of Needs
ExistinC Flood Damage — $3,000

— 15 szgd Iliddle Fork P.. Lake
— 1~4 cfs (Potential )

F.C. — 105,000 ac.ft.
Deoenda~ le Flow

Gross — 2~)0 cfs
Net — 20’~ cfs

—N
_ _

- •~~~~ - .“-~ jtnnon ~~.

I I ~~ntcr.t~ a1)
L ~i 10 reservoirs (1 mp )

— 12 ,485 ac.ft.

French Cr. W.~~.
(Potential)
14 reservoirs (1 isp )
F C — ~ 31~

••’ ao

iiUCKIIANNON, V . VA. Buckhannon P .  Lake
Est. of Needs (potentiaiY
Current Flood Damage — F.C. — 106,000 ac.ft.
W .~~. — 15 mgd Dependable Flow

— 114 cfs Gross — 232 cfs
Net — 230 c ’~’

PIIILIIPI, ‘i-i. VA.

~st. of Needs
Current Flood Damages — $14

— 1~~~ c~
’s

Totals fr om Ty~art P. Basin
above Philippi~ V. Va.
F.C. (Potential) — 260,025 ac.ft.
Der~endab1e Flow
Gross (Potential ) — ~~3~ r cfs
Net (Potential ) — 627 cTh

UPPER TYGART RI VE R BASIN
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Grafton. (See Figure 12—24 . )  This specific growth center ,
locat ed just  below Tygart River Reservoir , has relat ively minor water
needs. Extremely limited available land areas preclude extensive de-
velopmental  possibilities. The State of West Vi rg inia desi res longer
duration of summer recreation pool, without  excessive d rawdown , at
Tygart Lake. Since this lake is operated for low—flow augmentation in
th e Monongahela River , drawdown beg in s well befo re the end of the
rec reation season. Me t hods fo r ma intaining the summer pool require
investigation. Construction of sub—impoimdments immediately upstream
of the Lake on Teter and/or Laurel Creek tributaries is one possibility.
Storage in these impoundments could be released dur ing periods of low
flow , and the summer level of Tygart Lake maintained accordingly. An
al ternative , perhaps more desirable because of Tyga rt conservation pool
topographical limitations , would be intensive rec rea t ion development at
the sub—impoundments in lieu of increased development at Tygart.

Subdivision M—2

Entire West Fork River Basin . (See Figures 12—25 and 12—26.)

Growth Centers: Primary : Clark sburg—Fa irm ont .
Secondary:  Weston.
Discussions below extend f r om the headwa ters
to the m o u t h .

Weston. This growth center , in the headw aters of the Wes t Fork
River , will have few water related problems after the completion of
Stonvall Jackson Lake and Polk Creek Upstream Watershed Projects. Flooding
will be eliminated and there will be no apparent water supply problems .

Clarksburg—Fairmont. Clarksburg is one of the largest cities
in Northcentral West Virginia . Flood damages, al thoug h reduced wi th the
completion of Stonewall Jackson Lake, will still cause considerable prob-
lems because of the size and location of a large number of tributary
streams below the dam. Six other sizable communities , alon g the river
between Clarksburg and Fairmont , have also been sub jected to exceptional—
iy high flooding in recent years. Residua l annua l f lood damages in this
area , after Stonewall Jackson Reservoir is operating , will  be 193 ,000
dollars.

The City of Clarksburg has frequently suffered from limited water
supp ly.  Stonewall Jackson Reservoir is expected to fill the needs of
Clarksburg itself , however , expansion of the whole area would lead to
future water shortages. Future requirements are estimated at 30 mgd for
wate r supply and 100 cfs to assimilate residua l waste loads . An assured
flow of 55 cfs from Stonewall Jackson leaves a 45 cfs deficit.

Studies of the area flood problem are currently underway by the
Corps of Engineers .  It is expected that some solution recommendations
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Totals from 2i~ art  ver .~a~;i n
above Philipp i 2 . Va.

F.C. (Potent ials - :~ ,~~~ 25 ac.ft.
Dependa ule Fl ow
Gross (Potential ) — ~u cfs
Gross (Exi stinC ) — Q cfs
Net (Potent L ) — t2 1 cfs

\ 1

Laurel Cr. Lake
(Potential)
r.C. — 17,1400 ac .ft.
1e~-enda lie Flow

— 200 cfs
:;et — 202 cfs

Teter Cr. Lake
( Potential )
F.C. — 50,. - - ac.f ’ t .
Lepen daLle 1’low

0rosi~ — ~~~ cfs
— 1i2 cf s

Tygart Lake

L 

(Existing)
F .C. — 272 ,000 ac.f t .
Dependable Flow

0ro~ s — :70 cf’s
:let — 1-2

I :~ree Fork
( k o t e r ~t ial
5 reservoirs — ( 1 mp )
F.C.  — 1i ,1.~ ~ic. f’t.

ar~d~ C r . , . - .

res: 

~~ 
IJ—•— ———•

Totals Ava i la ble from Ty~ srt
P iver Pas in

F’ .C.  ( r ~x i s t i f l G )  — 217V,020 ac.’~t.
F.U. (Potential ) — 22,~ i ac .ft.
(~rcr ~(1 a2le Flow
;ross (Exi~ t in~~) — 110 c~

’s
;ross (Potenti al) — -)H0 c ”-
:o~t. (Existin ~’~) — 150 cf~

;
:~ot (~ ‘n t e n tj a l~ — )3~~ cf’s

L ) 0-0~ ‘
~~ -;A.v 1 RIV EN BA C I h

Figure io— 24
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Stonewall Jackson Lake
(Existing)
F.C. — 39,200 ac.ft.

A Gependable Flow
Oross — 55 cf’s

Pois. Cr. 2 ...~. Net — 50 cf ’s
(Authorized)
3 reservoirs Otoriecoal Cr.  -~ .0 .
F.C. — 1,522 ac .ft. r i  (Potential)

1 rnp reservoir
— 3 ,0u3 ac.ft.

0 tonecoal Cr. Lake
(Existing Private)

~ependaL1e ri.ow
:;et — ~ cfs

hackers Cr. Lake
(Potential)
r .~~ . — ~2,l ~ ~ic.ft.

‘ -enoaLJ.e n o w
— 23 cf s

:~e~ — 22 cf’s
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— 3- . , ac.”t.

• -~-: eri I ’u e -  : I O W  
_______________

Nro ss  — ‘,b cfs 
___________________________
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- - : - .~~ 0-alem F ork— Tenmile  Cr .  2 .0 .
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~~ 
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Ten -lile Cr. Lake
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)r’ ere2j: le Plow

Gro ss — 7 ’  c
Net — ~0

:,t’~~s ~
‘r- r- r ~~~ -a.; i:i

P . C .  ~~~~ — ~~~~~~ ac.~~ -.
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will be made prior to 1980. Poten tial ups tream wa tershed pro jec ts on
Stonecoal Creek , Elk Creek , Limestone Run , and Simpson Creek and reservoirs
on Hackers Creek , Elk Creek , and Ten Mile Creek should receive consideration
to resolve the water supply, quality , and f lood problems .

Subdivision M—4

Youghioghenv River Basin. (See Figure 12—27.)

Growth Centers : Primary: Connellaville—Somerset.
Secondary : Oakland , M d . ,  and a port ion of
the Greater Pittsburgh Regiona l Growth Center.
These are discussed in downstream order.

Oakland . This secondary growth center is not expected to have
any major water problems after completion of the Little Youghiogheny
River upstream watershed project. A poten tial reservoir si te on the
Upper Youghiogheny River would also be available to provide for any un-
foreseen problems. This reservoir would permit low flow releases to
enhance recreation on the Youghiogheny River below Oakland. This reach
of the river , extendin g to Youghiog heny Reservoir , is now being considered
for add ition to the Wild and Scenic Rivers System. Assured flow in the
river would enhance this aspect. Aasured flow would augment existing
Youghiogheny Rese rvoir , permitting higher summer pool level througout the
rec reation season , while main taining flow releases to the downstream
reach . This area , from the dam to Connellsville , is also under con-
sideration for addition to the Wild and Scenic River System.

Connellaville. This city is part of the Uniontown—Connellsville
primary growth center which straddles the divide between the Youghioghenv
and Monongahela River drainages . This portion of the growth center extend s
through the area contiguous to the Youghio gheny Val ley  to Conf l uence , and
then up the Casselman River to Grantaville , 741., incl udin g Rockwood ,
Garre tt , and Meyersdale , Pa.

Current annual flood damage in Connellsville amount to $450,000 , f rom
the Casselman River and Laurel Hill Creek uncontrolled flows. Confluence ,
Meversdale , Rockwoo d , and Garrett also experience flooding in varying de-
grees . Water supply is expected to present some problems , es pec ia l l y  in
the upstream communities . Water quality improvement is currentl y needed
because of arid mine drainage from the Casselman River .

Potential reservoir sites , on the Upper Casselman River and Laurel
H i ll Creek , and a potential upstream watershed project in the Upper
Casselman River Valley, could allev iate much of the flood proble m and
provide reserve water supply. An acid mine drainage abatement program
is needed in the Casselman Valley to improve water quality.

The reach of the Youghiogheny from the dam to Connellaville , is
under consideration for addition to the National Wild and Scenic Rivers
System. The reach contains the Ohiopvle Pennsylvania Recreation Area ,
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Urtper Youghiogheny F. !-:es.
U~ j-er -Ca-~seireu; F., 2.. . ~~ otentiai)
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~~u .icg2eri~r F. Fec .
Laurel Pl1~ 

‘
~~~~. 

- d e s.  
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an extensive state development and would be enhanced b y wa te r  q u a l i t y
and flow improvements.

Somerset .  This primary growth center is located on the Coxes
Creek tributary of the Casselman River. The major problems facing this
cen te r by year 2020 will be lack of water supply and low flows to
assimilate residual wastes . Studies of small impoundments for water
supply and possible water transfer from the Stony Creek drainage area on
the Kiskiminetas River Basin are needed . Flows in Coxes Creek for water
qual ity, projected at 75 cfs , may be difficult to obtain. The possibility
of more extensive waste treatment or diversion to a stream with higher
flow should be studied .

Greater Pittsburgh (M—4). The principal growth poin ts in this
portion of the Pittsburgh Regional Growth Center are Greensburg—Jeannette ,
Mt. Pleasant and Seottdale . These cities will need , wi th projected devel-
opment , water supply and sufficient stream flow for waste assimilation .
Greensburg will require an estimated additional 68 cfs in Sewickley Creek ,
Mt .  Pleasant - 11 cfs  in Shupes Run and Sco ttdale — 14 cfs in Jacobs
Creek for waste assimilation by 2020. Additional water  supp ly wil l  also
be required at most locations . Extensive studies should be undertaken to
fully define the scope and time—phasing of remedial measures throughout
this area. Upstream watershed development , inter—basin transfer of water ,
and more extensive waste treatment should be considered in these studies.

Subdivision M—5

Monongahela River frost Fairmont to Pittsburgh ; Cheat River from
Rowlesburg Lake to the mouth .

Growth Centers : Primary : Fairmont—Morgantown—Uniontown .
Secondary : Waynesburg, and a por tion of the
Pittsburg h Regional Growth Center.

Fairmon t—Morgantown. (See Figure 12—28.) Current annual flood
damages in the C i t y  of Morgantown, mainly along Deckers Creek , amount to
about $40 ,000 in Lower Deckers Creek , and about $36,000 in upstream reaches.
Present ly  unused flood plain lands , along the Monongahela River from Fair—
mont throug h Mo rgantown , req uire addi tional flood pro tec tion for projec ted
urb an use. An upstream watershed project , autho rized for installation in
Upper Deckers Creek , is expected to be completed before 1980 to reduce
damages in that area by 34 ,000 dollars . A Corps of Engineers local pro-
tection prolect for Lower Deckers Creek through Morgantown has been de-
ferred due to lack of local cooperation .

Uniontown . This city, the western terminus of the Uniontown-
Connel levi l le  growth center , is located along Redstone Creek. Current
annual flood damages amount to about $112 ,000 throughout the urban area .
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Totals from ~~~ar t H . Fasin Totals from Cent P~ r~ .

P.C. (Existing ) — 27~~,0rH ) ac. rt. P .C. (Existing) — 1 41 ,2214 ac.ft.
1.2 . (Potential ) — ‘20 ,~ 10 ac.ft. F.C. (Potential ) — 1 52 ,~I H 2 ac .ft .
Oep enoaile Flow Dependable Flow

;r-~s-c (Existinc ) — 170 cf’s Grot s (~~x i n ~-’) — ~~ i
-;rose (Potential ) — ~50 cfs gross (Potential ) — 2 - ~ of : ;
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let (Potential) — ° 3 2  c fs~~~~~~~~~~~ 

,
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~~~
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~~~~~ ~~~~~ 
L1— ~~
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F.C. (Existino) — 32~’ ,731 ac.4t .
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klowJ.esbur~ hake
( r ix i st i n g)
F.C. — ~~~~~~~~ ac.ft.
Oependable Flow

;ross — l ,uU -~ cf’s
Net  — 1, ,3o cf~

3i~ Bandy Cr. Hes.
(Potential )
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Gross — ~~~ cfs
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ChEAT LAKE

Totals from Cheat i3iver Basin
F.C. (Existing ) — 290,60(1 ac.ft.
F . C .  (Potential) — 142 5 ,600 ac .f t .
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Gross (Potential ) — l ,~~~i
Net ( E x i s t i n g )  — 1,580
Net (Potential ) — 1,867
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There is no water supply problem. However , to assimila te res idua l was tes ,
Redstone Creek flow is pro jected to require 20 cfs by 2020.

An authorized local flood protection project , formulated by the Corps
of En gi neer s , requires rescoping and inusediate consideration */ for i~~ 1e—
mentation. U pstream watershed development is needed for waste assimi—
lation flows to be supplemented by higher degree of waste treatments.

W~y~nesburg. This secondary growth center , located on South
Branch of Ten Mile Creek, currently faces recurring water supply problems.
A minimal amount of annual flood damage occurs to existing developments.
Currently unused flood plain lands, needed for urban expansion , will re-
quire protection. Upstream watershed developments and downstream reser-
voirs should be studied for growth center water supply, and for allevi-
ation of general flood problems . A multiple—purpose reservoir on the
North Fork of Ten Mile Creek would favor economic development and recre-
ation for the area.

Greater Pittsburgh (M—5). (See Figure 12—30.) This portion of
the regional growth center is contained in the highly industrialized
Lower Monongahela River Valley . Current annual flood damages approximate
300,000 dollars.**/ These stem mainly from uncontrolled flows of the
lar ger upstream Monongahela River tributaries (Bi g Sandy Creek , Dunkar d
Creek , and Ten Mile Creek) and relatively large upstream Youghiogheny
River tributaries (Laurel Hill Creek , Casselman River and Sewickley ,
Indian, and Jacobs Creeks). About 1,000 acres of unused f lood plain
lands , projected for urban use, require protection. Water quality needs
are severe in this portion of the Monongahela River Basin. The Federal
Water Pollution Control Administration has estimated that , by year 2020,
peak summer river flow of 4,500 cfs will be required at Braddock , Pa.
After Rovlesburg Lake is placed in operation, flow s at this point will be
about 3,100 cfs leaving a deficiency of 1,400 cf a.

A watershed protection project in Jacobs Creek , expected to be opera-
tional before 1980, and potential upstream watershed projects for
Sewickley and Indian Creeks will reduce flood flows from these creeks.
Potential reservoir projects on Big Sandy, Dunkard, and Laurel Hill Creeks
would also effectively reduce Monongahela River flood heights through the
growth center and downstream and should receive survey coverage soon.
These additions to the e x i s t i n g  floo d control system could reduce annual
damage by more than $200,000.

( I t  her Considerations

Water supply, quality, and recreation projects in the Monongahela
River headwater areas , discussed above , provide a unique situa t ion for

*1 Coimsonwealth of Pennsylvania

**/ After Rowlesburg Lake is in operation.
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Tota1 :~ from t-~onongahela ~~~. Fasin
;otals f r - ri o~ eat :~. La~;in ~ oove Morgantown , W.Va.
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hydrop~~er and water supply at the coincidental headwater areas of the
Tygart River , Kanawha River , Little Kanawha River , and smaller direct
drainage of the Ohio River. Potential for storage tradeoff lies among
existing Sutton and Burnsville Reservoirs (by 1980), Stonewall Jackson
Reservoir; authorized Leading Creek Reservoir , Birch Reservoir , and West
Fork (Little Kanawha River) Reservoir; potential Hughes River and Uppe r
Buckhannon River Middle Pork and Upper Tygart River Reservoirs ; and exist-
ing Tygart River Reservoir in comb ina t ion wi th potential Teter Creek and
Laurel Creek Reservoirs. Private power company reservoirs for cooling
water could be another alternative source for all these purposes. Future
water supply problems of Clarkeburg and Bridgeport , W. Va., may be met by
basin transfers , or from upstream watershed developments by SCS under the
PL 566 Program .

The effects of the pollution*/ on wider area econ omic growth
becomes an important consideration in basin wate r  resource plan evolu-
t ion. Flooding problems which remain after construction of Stonewall
Jackson and Rowlesburg Lakes will curtail growth along the West Fork
River and the main stem of the Monongahela River. Economic development
will increase the demand for flood plain protection and the present
l imited useable land availabil i ty will increase the need for flood con-
trol , flood plain protection studies and zoning, floodproofing , flood
warning , etc. The Clark sbur g—F airmont— M organ town primary growth center
needs outlined above cover an inordinate ly  large area of in te res t .  With
expected growth , demands for flood protection of intensively developed
and largely undeveloped lands , for water supply and water quality (for
industrial and municipal use), and for recreation , may increase signif—
ica nt lv more than expected , particularly at the presently rural locations
where the diagrammed specific growth center projects and alternatives
above would not provide sufficient supply. Undeveloped flood plain along
the main stem from Morgantown to Pittsburgh , are likewise expected to
generate more than expected needs under developmental pressures. Also ,
needs of rural areas in the left—bank Ten Mile Creek Basin which are not
specifically attached to the sparse number of presently developed grow th
center areas may be expected to increase by a possible state-park type
development which is under study by the Commonwealth of Pennsylvania.

P4onongahela River Basin Plan Component

This component of the sub—reg ion comprehensive water resource develop-
ment plan , In the Monongahela River Basin , includes the following :

0/ For pertinent data see Table 11-4 , Chapter 11, Part II.
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Projects in operation or expected to be in place by 1980:

Corp . of Engineers ~~~/

Tygart Lake
Youghiogheny Reservoir
Rowlesburg Lake
Stonewall Jackson Lake

USDA Upstream Watershed Projects **/

Polk Creek
Upper Deckers Creek
Little Youghiogheny River
Salem Fork — Ten Mile Creek
Dunlap Creek
Upper Buffalo Creek

For Continued Planning:

USDA Watershed Projects ~~~~~~~~~

Upper Buckhannon River****/ 1/
Elk Creek****/ 1/
Simpson Creek****/ I-/
Three Fork Creek 1/
Stonecoal Creek
Paw Paw Creek
Indian Creek
Sewickley Creek 1/
French Creek
Limestone Run 1/
Sandy Creek
Ten Mile Creek****/
Pickett Creek 1/
Upper Casselman River****/ 1/
Jacobs Creek 1/
Turtle Creek

*/ For pertinent data see Table 11—4, Chapter 11, Part II.

**/ For pertinent data see Table 11—7 , Chapter 11, Part II.

***/ See Appendix A for pertinent data.

****/ Joint study of C of E.

11 For Early Action.

I —12— I 4 7

* ~~. ... .. . . . -



Future Studies

Initiate study of the Monongahela River Basin , coordinated with
conttnuing Youghiogheny River Basin study , to resolve flooding , wa ter
supply , water quality, hydroelectric power , recreation and other water
problems. This study should : complete definition of needs, espec ially
extent of water pollution; develop comprehensive and flexible water re-
source msnagevvent (and tradeoff possibilities) with special emphasis on
protection of good quality water supply sources, flood plain zoning and
other non-structural controls advantageous to economic development ; and
indicate systems relationships wi th Al legheny , Beaver and Upper Oh io
River Basin studies .

Certain reservoir and other types of water resources projects
in the Monongahela River Basin have been identified for relieving prob-
lems constraining the area , or wi th potentials of local widespread ef-
fec t , sufficient to merit early concentration of planning efforts. Others
that should be studied are : (1) the Upper Tygart River Valley — to pro-
vide for needs of the Elkins (and Belington) W. Va., growth center , and
to exploit the developmental potential of the intervening river valley
located between Elkins and Valley Bend ; (2) the Buckhannon and Middle
Fork River Valleys — to provide all manner of needs , to widespread urban
and rural areas, from potential reservoir sites on these two rivers ; (3)
the Lover West Fork River Basin — to implement a comprehensive river im-
provement program to eliminate f lood  problems, locate additional sources
of water supply , improve water quality, and furnish recreational oppor-
tunities; and (4) the Middle and Lower Monongahela River Basin — to pro-
vide a significant increase in flood control , improve water supply and
water quality, and satisfy recreation demands by implementation of tribu-
tary reservoirs on Big Sandy Creek , Dunkard Creek ; and these to be
supplemented by Youghiogheny River Basin projects — to e f f e c t multiple
purpose uses also on Laurel Hill Creek and Upper Casselma n Rivers. Wild
and scenic river potentials should be studied in the Youghiogheny River
Basin along the main river reach from Confluence , Pennsylvania , to
Youghiogheny Reservoir , and for the upper Youghiogheny River upstream to
Oakland , Maryland . A comprehensive basin—wide pollution abatement study
should be pressed forward relentlessly , particularly acid mine drainage~ /,
the same as suggested for the Allegheny River Basin.

The Monongahela River Basin Map and accompanying schematic diagram
relative to the growth centers is shown on Figure 12—31.

*1 Mononganela River Enforcement Conference , etc.
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Beaver River Basin *1

Subdivision B—l

Entire Shenango River Basin . (See Figure 12-32.)

This area is part of the Sharon-New Castle_Meadville**/ Prinary
Growth Center , whose area of influence carries across the Beaver River
Basin divide to the Allegheny River Basin. The area for effectual water
resources developments extends f rom Pymatuning Lake to the mouth of the
Beaver River where there is a correlation with Subdivision B—2 .

Sharon—New Castle. Located just downstream from Shenango
River Reservoir , the Sharon urban area to New Castle , is well s i tua ted
for f u t u r e  growth wi th  the aid of water  resources investment manage-
ment .  Flood problems are well controlled , water supply and quality
flows appear to be ample , and amenity and aesthetic opportunities are
provided by the combined storage capacities of the Federal Shenango
River Reservoi r and the Commonwealth ’s Pymatuning Reservoir. The major
remaining problem is flooding of the lower plains of the Neshannock
Creek Valley. Annual flood damages currently under study amount to
approximately $101 ,000 in the lower indus t r ia l ized  valley, and $25 ,000
in upstream occupied areas . Low—ly ing flood plain lands along Nesh annock
Creek , amounting to more than 150 acreas , require protection for future
urban needs ,.

Guidance fo r  growth in Lawrence County has been fu rn i shed  b y com-
p leted flood p lain informat ion studies along Shenango and Neshannock
Rivers . There presently appears to be no extensive need fo r  add i t iona l
flood control , water  qua l i t y  improvement or water  supply . It  is expected
t h a t  such needs may result from continued e f f o r t s  to accelerate industrial
expansion and dIversification (adjus tments  in the indus t r ia l  mix)  in un-
developed flood plains .

~-n upstream watershed prolect on Shenango and Little Shenango Rivers
‘ac T - v the Pvmatuning Lake area is expected to be completed and in opera—
li o n by 1980. It will provide some flood control to the predominately

•~ra~ area centered on Greenville , located jus t  upstream f r om Shenango
- - -‘e r R.,ervoir. The study of the Neshann ock Creek Valley by the Corps of

- . .e ra  w i l l  indicate possible so lu t ions  to current rural and urban
- - . - -  ~rrn~’I.ms which are constraining growth . For this purpose , potential

- .  ,iure 12-35 for additional features discussed by sub—
-

- - - - -fIn d d i a c u s s i o n  of Meadv i l l e , Pennsy lvania , Alleg heny
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Pymatuning ~es.
(Exis t  ing—T ita te)
F. C. — 81~,L~0O ac.ft.
Dependable Flow

Gross — 175 cfs
Net — 175 cf ~

Li t t l e  Nhenango P. ,  W . .~~
(Author ized)
1~ reservoirs — (3  mp )

F . C .  — 7, 214 6 ac.ft.

: ‘henan ~ o B . Hes.  1 1
(Existing)
P . C .  — lbO ,~ 0O ac.ft.
Dependable Plow

Gro ss — 250 c fs
~et — 75 cfs

Totals from Neshannock Cr. basin
F.C. (Potential) 22,600 ac.ft.

L.~ CA ; ,L i Dependable Flow
Gross (iotential ) — i~1~ c f s
Net (Potential ) — 33 c~

’i~

Tota1~; from Thenarigo R.
Basin at N ew Castle

P . C .  (Existing) — 2 72 ,51;6
F.C. (Potential ) — 2U’,,114t—
Dependable F1o~
Gross (Existing) — 275 cfs
Gross (Potential ) — 308 cfs
Net (i-:xistin~~) — ~5() cfs
:1r~t ( T ~~,t~~r~ti al) — ,~~~~ ~ cf ~

- i  : ;AN iuv~- ;  1—A.

- ~ -r 32
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reservoir sites have been identified on Otter Creek, Little Neshannock
Creek, and West Branch Little Nesbannock Creek, and local channel improve-
ments have been considered through the New Castle urban area. These
reservoir sites, in addition to providing protection from flooding, could
furnish water supply for a combined potential yield of 16 MCD. Timely
implementation of protection works for this portion of New Castle, supple-
mented by flood plain planning and regulation, will be needed for economic
development.

Subdivision B—2

Entire Beaver River Basin exclusive of Shenango River Basin.
(See Figures 12—33 and 12—34.)

Warren—Youngstown. Development of one of the alternative
potential Grand River Reservoir sites, or equivalent, and of Eagle Creek
Reservoir would be best to furnish the wide variety of needs in this
highly urbanized area. A systems study of tradeoffs should be considered
between reservoir8 in the total Beaver River Basin. Water quality and
water supply are needed in this industrial complex area where headwater
location limits available reservoir sites of substantial storage capacity.
Upatrema vateriahed developments should be further considered. Authorized
Eagle Creek Reservoir is probably the outstanding opportunity for solution
to some urban problems.

Greater Pittsburgh (8—2). Butler, Zelienople and Ellwood City
along Connoquenessing Creek, and Beaver Falls at the mouth of the Beaver
River , are major growth points requiring water developments within the
Beaver River portion of the Greater Pittsburgh Regional Growth Center.

Butler. The City of Butler and upstream and downstream areas
have a number of water related growth constraints, shown schematically,
which appear to be minimal. For example, flood damage in the heavily
developed portion of the urban area has been effectivel y reduced by the
existing local protection project, but immediately upstream , where growth
is being stimulated , annual damages to existing developments amount to
approximately 25,000 dollars. Unused flood plain lands require pro-
tection to induce or support more active development. Obtaining water
supply from the Allegheny River Basin is limited in quantity by the
Commonwealth. An estimated 150 MCD will be needed by year 2020 , ob tainable
either from additional sources within the Connoquenessing Creek Basin (see
below) or from additional withdrawals from the Allegheny River , or (with
future arrangement) by purchase of storage in some existing or potential
reservoir for replacement of flows in the Allegheny River Basin .

Water quality control requires reduction or control of acid drainage
from strip mines along Slippery Rock Creek . Minimum flows on the order of
70 cfs will be required in Connoquenessing Creek by year 2020 to ass imilate
residual waste after secondary treatment. Extensive expansion , outward

1 1 — 1  2—156 
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Connoquenessing Cr.,  .4. 3.
(Potential)
21 reservoirs — (7 nip)
P.C. — 27,bOO ac.ft.

1BUTLEP
Est. Need
W.Q. — 6o cfs

Glade Run Res.
fPotentlal)
P.C. — 21,600 ac.ft.
Dependable Flow

Gros s — ~314 c f s
Net — 314 cfs

Little Connoquenessing Cr. Res.
(Potential)

— ~~~,d00 ac .ft .
Depen dable Flow

Gross — ~i1 cfs
Net. — 14Q cfs

Totals from Connoquenessing Cr.
Basin
F.C. (Potential) — 66 ,835 ac.ft.
Dependable Flow

Gross (Potential ) — 1114 c f s

Net (PotentiaJ ) — 714 cfs
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I

Totals Available from Mahoning Totals from Chenango River
River Basin Basin

( Outside of Appalachia)
F.C. (Exist ing ) — 127,500 ac .ft . F.C . (Existing ) — 272,5146 ac.ft.
P.C. (Potential) — 270 ,988 ac .ft . F.C. ( Potential ) — 295,1146 ac ,.ft.
Dependable Flow Dependable Flow
Gross (Existing) — 1430 cfs Gross (Existing) — 275 cfsGross (Potential) — 790 cfs Gross (Potential ) — 3 1)A cft
Net (Existing) — 380 cfs Net (Existing ) — 250 cfsNet (Potential) — 7140 cTh Net (Potential ) — 283 cfs

Totals from Connoqueness ing
Cr. Basin

F.C. (Potential) — 66,835 ac.ft.
Dependable Flow

Gross ( Potent ia l )— 114 cfs
Net (Potential) — 714 cfs

BEAVER FALLS

Totals from Beaver P. Bas in
F.C. (Existing) — 1~oo ,o146 ac. ft.
F.C. (Potential ) — 32 ,~~t~9 ac.ft.
Dependable Flow
Gross (Existing ) — 730 cfs
Gross (Potential ) — 1,197 cf’s
Net (Existing ) — b30 cfs
Net (Potential ) — 1,097 cf’s

BEAVER RIVER ~ABIN
Figurp 12— 34
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from the present city limits of Butler , which has begun will probably
cause additiona l pollution problems .

Development of upstream watershed projects in Connoquenessing Creek
would probably reduce flood damages by about 75 percent , if fully im-
plemented. A limited amount of channel improvement could probably elim-
inate rural area flood damages and also free presently unused flood
plain lands for future urban use. These impoundments could possibly
furnish adequate water supply and additional stream flow for quality
control. Additional good quality water could be made available from
combined development of potential SCS and C of E larger downstream trib-
utary impoundments on Little Connoquenessing Creek and Glade Run.

Zelienople—Ellwood City. The area of Connoquenessing Creek
from below Butler to the mouth is jointly under study by SCS and C of E.
Current annual flood damages approximate 309,000 dollars. This flooding
inhibits industry expansion at Ellwood City and other points in the
valley. Water supply throughout this part of the valley is short .
Future growth must be supported by additional sources , such as those
mentioned above . Water resource development , including multiple—purpose
reservoirs, particularly on Glade Run and Little Connoquenessing Creek,
and channel improvement in the vicinity of Zelienople and Renf rev would
reduce current flood damages by about 80 percent and provide needed
sources of water supply .

Beaver Falls. Growth in the area extends from the south of the
Beaver River below Beaver Falls upstream to about Wampum, near the mouth
of Connoquenessing Creek. Growth is nov hampered by annual flood damages
of about 40,000 dollars. These damages could be reduced to about $10 ,000
as a by—product of the potential reservoir project in the Grand River
Basin (by diverting flood runoff from the Mahoning River Basin). Water
supply and quality control will be maintained by flows from the upstream
area of the Beaver River. Local protection facilities are needed at
isolated points to lessen flood damages and to decrease flood hazards on
potentially developable flood plain lands. Eagle Creek Reservoir would
not be as effective , but would add to the upstream controlled area , and
provide additional storage capacity.

Continued development of Moraine State Park , development of Buffalo
Creek State Park, a regional park — scenic river development on adjacent
Little Beaver Creek, and a water—related recreation area on Raccoon Creek
would further enhance this area. The latter group of recreation facilities
and Eagle Creek Reservoir may more advance development goals than the
larger more concentrated water resource project .

Other_Considerations

The preceding analysis and schematic representations of the water
and related resources in the Beaver River Basin have been applied not only
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to the designa ted growth centers and their associated problems but also
to a wider area of involvement with the Warren—Youngstown , Ohio , in—
dustrial complex. For regional planning , the best solutions are only
expressed in relation to the known situation , tempered by trends in-
dicated by benchmark projections. The plan f or the Beaver River Basin
merits disproportionate attention due to its locational advantages for
development from the Greater Pittsburgh Regional Growth Center to
Megalopolis due north from Beaver-Butler Counties via Mercer—Crawford—
Erie Counties, in Appalachia Pennsylvania, Columbiana-Trumbull—Mahoning—
Ashtabula Counties , in non-Appalachia Ohio, and Chautauqua -Cattaraugus
Counties, in Appalachia New York. Other communities throughout the
Beaver River Basin will quite naturally develop problems associated with
this grow th and expansion. Current annual flood damages in the upstream
watershed areas average 670,000 dollars . Additional water supply will
be required and water quality problems will require attention . Addi-
tional continuing studies throughout this area are needed to locate
problems and suggest resolutions before the problem further constrains
growth.

The headvater location of the Warren—Youngs town complex is to some
extent a growth constraint. The four existing Federal reservoirs and
one existing state reservoir listed below , with limited multiple—purpose
use , are probably a greater constraint than realized because of the swath
of growth which they must support . The Lake Erie—Ohio River Canal is
probably a dead issue without combined Pennsylvania—Ohio sponsorship.
The potential Grand River Reservoir lacks Ohio and local county sponsor-
ship and backing. Tradeoffs between existing projects may furnish some
alleviation of problems. However, even with the latter project , water
demands for Akron assume significant future importance . The effect of
Beaver River Basin water resources developments also reaches below into
the upper Ohio River area and the Greater Wheeling Regional Growth Center.

The unsatisfied needs and those which must also be considered in plan
development, for future urban development of the Beaver River Basin , may
be the moat critical future determinants of growth possibilities within
the time frame to year 2020.

Beaver River Basin Plan Component. This portion of the compre-
hensive water resources development plan for Appalachia , which includes
contiguous areas outside of Appalachia , would include the following:

Projects in operation or expected to be in place by 1980:

Comeonwealth of Penn~~jyania

Pyiuatuning Reservoir*/

*1 See Pennsylvania Water Supp lement , Main Repo r t , Pa rt V.
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Corp~~ o f E ~j j~ eers *1

Shenango River Reservoir
West Branch Mahoning Creek Rsservoir**/
Berlin Reaervoir**/
Moaquito Creek Reservoir**/

US _~ p~tream Watershed Projects *5*,

Saul—Mathay
Little Sher1ango River
Mill Run
Upper Grave Creek
Harmon Creek
Wheeling Creek

For Continued Planning:

USDA Upstream Watershed Projects *0*5/

Connoqueneseing Creek 5*5*5/
Slippery Rock Creek
Short Creek
Kings Creek

Future Studies

Comprehensive study is needed of the entire Beaver River Basin,
emphasizing present water supply and water quality ; future water supply,
water quality , recreation and other growth problems relevant to Warren—
Youngstown, Ohio ; the effect on the non—Appalachian part of the growth
area of Eagle Creek and other Mahoning River developments; flood plain
planning , regulation and development in Shenango River and Neshannock
Creek Valleys at New Castle by joint multiple—purpose upstream watershed
developments and channel improvements in the developmental flood p lain
areas of the Sharon—New Castle reach and the reach from there to the
river mouth; Connoquenessing Creek, including Slippery Rock Creek and

*/ See Table 11—4, Chapter 11, Part II.

**/ Contiguous to Appalachia.

~~~~~~~~~ See Table 11—7 , Chapter Li , Pai’t II.

~~~~ See Appendix A for pertinent data.

sesse; For Early Action .
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tributaries, especially for water supply and water quality, and recreation,
for the City of Butler and upstream and downstream growth areas to the
Beaver River; Mahoning River Basin in Appalachia Ohio, for improvement of
river flow down to the Pennsylvania state line to meet interstate water
quality requirements; and flood plain information studies along the Beaver
R ive r in Beaver County, Penn sylvania. A compreh ensive ba ain—wide pollu-
tion abatement study , particularly acid mine draina ge , as in preceding
basin plan components .

Basin map and accompanying schematic diag ram is ehown in Figure 12—35 .
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Ohio River Main Stem ~~~/

Subdivision 0-1

Head of Ohio River (Pittsburgh) to Ohio River Mile 127.2
excluding the Beaver River Basin . (See Figures 12—36 and 12-37.)

The following discussion applies to major growth points from the
head of the Ohio River through the upper pool of Hannibal Locks and
Dam , including Chartiers Creek and Raccoon Creek. Allegheny River and
Monongahela Rive r controlled flows resulting from systems operational
e f f e c t s  are ref lec ted  in the t r i a d i c  diagram and flow schematics .

ç_ha rtiers Creek: Wash ington— Canon sbur g . Because of amenab le
natural surroundings and improved infrastructure , including a new f our—
lane limited acces8 highway system , this southwestern Pittsburgh area
is a most desirable industrial location . Existing local protection
through the City of Washington protects a large part of the indus-
trialized area , except at its upstr2am and downstream ends , above and
below the city, where diversified industrial land uses are accelerating .
Current annual flood damages to existing developments in Chartiers Creek
below Washington , and continuing through Houston , Canonsburg , Br idgeville
and Carnegie amount to about 983,000 dollars. Local flood pro tection
projects now under construction will be completed before 1980 in the
Carnegie—Bridgeville reach and the Canonsburg—Houston reach , reducing
these annual damages to about 57,000 dollars . Future flood plain use ,
for urban development including recreation , will req uire flood plain
planning and regulation of stream acreage , and extension of pro tec tion ,
from Washington downstream through the Arden Downs—Meadowlands reach to
connect with the newer protection work at Houston . This will protect
fu tu re indus trial  sites , including potential expansion at Meadowlands by
the Radio Corporation of America. F~on Canonsburg to Bridgeville , future
developments involving fair amountzi of acreage along a 10—nile stretch of
the creek will depend on protective and regulatory flood plain measures
to accompany access provided by Interstate Highway 79. Another tF’tentiallv
developable reach of Chartiers Creek , closer to potential Pittsb~.irgh area
urban expansion , is downstream of the latest improvements. From Scully
Yard to McKees Rocks , Pennsylvania , at the Ohio River , developable plains
situated favorably for industrial development are hampered by periodic
flooding . Favorable development of this ares requires investigat ion of
rrotective works extension down the creek to the Ohio River.

As development progresses , communities of this valley wili uL.doubted—
lv have water supply needs , depending on the future need for flood plain
areas for urban use . This entire creek area, and contiguous areas , also ,

*1 See Figures 12—35 and 12—50 for additional features discussed.
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ALL i~Cii~~1Y RIV EF c ~~F~TID~

Estimate of Gross ~ieed.s
Current Flood Damage 1/ -

Water Quality 2/ — 2000 cTh

Water Resource Avai lability from Alleg~eny River l3asin
Flood Control 3/

Existthg — 1,588,000 ac. ft.
Potential Additional — 1465 ,600 ac. ft.’

Dependable Flow 14/
Natural Low Stream Flow — 922 cf’s.
Exis t ing Total Augeented Flow — 3000 cfs .
Pot ent i al Additional Augmentation — 21 147 cfs .

Oi~IC) HI V J ~f~
1/ Average Annual Damages

baaed on 1969 Degree of Estimate of Need s
Economic Development and Current Flood Damage 1/ — S40]
1980 Degree of Flood Prot ect i on . Wat er Quality 2/ — 780(

2/ M m .  7 day , 1 year In 10 , Wat er Resource Availabili ty
st ream flow required to Flood Control 3/
assimilate residual waste after Existi~~
secondary treatment in Year 2020 . Potent ial  Additional

Dependable Flow 14/
3/ Only storage h aving affect Nat ural Low Stream F.

on flood stage at Pittsbur~~i Exi s t i np  Total Augme i
shown . Potent i al Addi t ional

1./ Flow that is equaled or
exceede d 90% of time .

* St. Petersburg Reservoir only.
•‘ Big Sandy , Laurel Hill arid Dunkard Creek Reservoi rs on ly .
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(1!?~:ATF: R PITTi~BUHGH
HEG~~)NAL GRO W2}1 CENTER

______________ }~ rv~r~ PORTION

Es timate of’ ross ‘ieeds
Current Flood Larnage 1/ — ~

Water Quality 2/ 
— 

— L~350 cf’s

dleEheny Liver Basin Water Resource Availability From Monongahela River
Bas in

l ,588,OL~) ftc. ft. Flood Cont ro l 3/
~65 ,630 ac. ft.’ Existing — 728 ,600 ac. ft.

Potential Additional — 271,100 ac. ft.”
— 922 cf’s. Dependable Flow l~/

Flow — 3000 cf~ . Nn~tu ra1 Low [tre a~ Flow — 350 cf’s.

~nientation — 2l1~7 cfs. ex i s t i n g  Tot al Augmented Flow — 2719 cf’s.
Fc t e n t ia i  Additional Augmentation — 1653 cf’s.

O11I )~ RIVER POR’210N
PIN~SBURGH

Estimate of Needs
Current Flood Damage 1/ — S407 , 00()

n. Water Quality 2/ - 7800 cf’s.

Wate r Resource Availability
Flood Control 3/ c&

$t)

r Existing - 2 ,316 ,600 ac. ft .
20. PotentIal Additional - 737, 000 ac. ft.

Dependable Flow 1~/
Nat ural Low Stre am Flaw - 1700 cf’s .
Existinp~ Tot al Augmented Flow — 6200 cf’s.
Potent i al Addition al Augmentat i on — 3650 Cf’s .

0 0

.rd Creek Reservoirs only. 0

1 1 — 1 2 — 1 6 5  Figure 12-37
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are important to further expansion of the Pittsburg)~ Regional Growth
Center. Emphasis, however , needs to be placed upon prevention of urban
sprawl to capitalize upon the remaining pleasant surround ings. Acid
mine drainage*/ must be abated for higher use of flood plain lands.
In addition , maintaining stream flows at a level adequate to assimilate
residual waste loads after secondary treatment should be considered
in future studies. An estimate of 75 cfs has been projected for
Chartiers Creek at Washington in year 2020, based on benchmarks.

Raccoon Creek: Aliguippa—Burgettstown. Just vest of Chart iers
Creek Valley lies Raccoon Creek with a long broad valley containing more
than 1000 acres of prime developmental lands. When provided with flood
protection and readily available sources of good quality water , this area
will offer potential investors an extensive opportunity for industrial
development which could extend intensive urban use from Aliquippa upstream
to Bridgeville along a reach offering amenity and aesthetic values of a
high order. The Raccoon Creek wildflower reserve, developed by Western
Pennsylvania Conservancy, and state—owned game lands could be a nucleus
for a large recreational complex and a safeguard against further urban
sprawl . A potential reservoir project , jointly studied with upstream
watershed possibilities on upper Raccoon Creek to Burgettatown , woul d
provide flood protection to the extensive flood plain areas and water
supply and recreational opportunities to the Greater Pittsburgh Regional
area. Acid mine drainage abatement is a prime need. Preliminary measures
by the Commonwealth of Pennsylvania, as a prelude to more permanent
solutions , presently include installation of an ion—exchange plant at
Burgettstown .

Ohio River: Greater Pittsbur~h—Whee1in_g. Premium areas for
future development bestride the Ohio River from Pittsburgh downriver
through Steubenville, Wheeling, New Martinsville and below. Current
annual flood damages along this reach of the river amount to about $2
million. Completion of the Rowlesburg Lake project before 1980 will re-
duce existing development damage , but not below about $1.5 million an-
nual ly .  In addition , there are approximately 2800 acres on presently
unused or under—used flood plains , and other acreage now intensively
developed but available for industrial expansion and redevelopment. Both
are dependent upon increased flood protection to make them more prod uctive.

Although water supply has been projected as adequate, this is ac-
cepted with some skepticism, in view of future developmental urban needs.
The largest single water user, the City of Pittsburgh , is projected to
require 130 ~~D in year 2020, more than any other single municipal user
of river water along the Ohio River in Sub—region F. Existing flows are
considered sufficient for water supply needs as now projected .*/ Water
quality control, however, does present a problem. The maximum summer low—
flow requirement in the Ohio Riv-’r at Sewickley to assimilate residual
waste load after secondary treatment, in year 2020 , is projected to be
7800 cfs.*/ The flow that will be available by 1980 , a f t er Rowlesbur g

~I See FWPCA Appendix D.-- 
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and Stonewall Jackson Lakes are placed in operation , will be 6600 cfs at
Sewicklev , leaving a flow deficit of 1200 cfs in the Ohio River. Addi-
tional augmentation flows will be needed as industrialization intensifies
and broadens , unless industrial pollution abatement measures accompany
and keep pace with development .

Efficient solutions to the flood hazard include incremental flood
control storage at facilities in the Monongahela River Basin. Big
Sandy Creek , Dunkard Creek and Laurel Hill Creek Reservoirs , in particu—
lar would be highly effective because of their location in relation to
runoff concentration times. A storage facility in the Allegheny River
Basin could only be located on the Clarion River. This latter facility
would consistently effect 2.5 to 3 feet reduction of flood heights along
the Ohio Rive r to beyond Wheeling , as would the three projects in the
Monongahela Basin. Annual flood damages would be reduced by this  f a c i l i t y
to about Si m±llion , leaving residual damage of about 500,000 dollars .
The second grouping of Monongahela River projects would then effect the
ultimate in damage irreducibility. The resultant profile for 100—year
flood is shown in Figure 12—38. A full exposition of yearly recurrence
interval is shown in Figures 12—38 — 12—47 .  In addition to reducing the
damages to currently developed areas the lowering of flood crests would
reasonably free more than 1,500 acres of desirable , vacant flood plain
land for industrial development . Adequate storage to provide additional
stream flow for waste assimilation would be available in multip le—purpose
development at the Clarion Rive r Site (St. Petersburg). Similar storage ,
provided in the Monongahela Rive r Basin , would require multiple—pur rose
development of not only the three reservoir potentials mentioned , but of
supplementary storage in the Youghiogheny , Tygart and West Fork River
Basins.

Continued urban sprawl and aesthetic degeneration can be counteracted
and part of the tremendous recreation demand generated by this large urban
area can be satisfied by the four reservoir areas above supp lemented by
other alternative sites such as on Ten Mile Creek (Monongahela River),
other potential reservoir sites and wild and scenic developments in the
sub-region , ~nd locally some smaller sites on direct drainage tributaries
to the Ohio River. Developments on Yellow Creek , Short Creek , Fish Creek ,
Captina Creek , and upper Fishing Creek should be studied for multiple—
purpose use , including recreation . The projected demand for water—related
recreation for these regional growth centers in year 2020 of 279,000,000
annua l vis i tor-days  wi l l  require  development of all potential water re-
source sites , including the Ohio River. A multiple—purpose reservoir
development in the Clarion River Basin with extensive land area and
facilities for recreation would provide approximately 3.5 million annual
visitor-days , and the three potential reservoir developments in the
Monongahela Basin , about an additional 1.0 million annual visitor-days .

Intensity and continuity of development , and locational, water re-
source , and mineral advantages call for flood plain information studies
to blanket Ohio River-side areas throughout Columbiana—Jefferson—
Be lmont Counties , Ohio and Hancock—Brooks—Marshall—Wetzel Counties ,

I 1 — 1 2 — I ~8



West Virginia .  These are expected to be completed by 1980 to provide
urban and rural community guidance for land use , regulation and develop-
ment.

Other Considerations

Flood plain Information and other studies will cover not only
growth areas immediately adjacent to the Ohio River, but also stream
reaches and community developments located on the direct draining tribu-
taries within backwater effect of the river. Off—river locations will
undoubtedly be developed as on—river 8ites expand or come into use and
will experience needs for water supply, water quality and flood reduction.
Upstream watershed developments could alleviate some of these problems.

In addition to the larger growth area needs, there are develop-
mental needs of smaller communities not quantitatively shown directly
in the schematic displays. On—river sites of Stratton—Empire , Mingo
Junction, Brilliant , Martins Ferry , Bellaire, Powhatan Point, Irondale ,
Riverview and Clarington need flood protection and/or water supply ; Ray—
land , Connorville, Dillonvale and Adena, on Short Creek, Ohio, require
water supply ; Wilson and Woodafield, Ohio , on Sunfish Creek require water
supply and sewage treatment ; and Barnesville, Ohio, on Captina Creek,
and Jerusalem, Ohio, on Sunfish Creek need water supply . The State of
Ohio indicates a need for a comprehensive “Ohio” development program based
to provide additional support and insight into developments, including
water resources, from which a growth program can evolve. State of West
Virginia growth areas outside of the regional growth centers are no less
important in view of potentially developable flood plain areas comparable
to sister communities of Ohio.

Ohio River Main Stem Plan Component

This part of the sub—region plan of comprehensive water resource de-
velopment would include the following :

Projects in operation or expected to be in place by 1980:

Corps of Engineers

All reservoirs listed previously for Allegheny , Beaver and
Monongahela Rivers.

USDA Upstre am Watershed Projects

Harmon Creek
Upper Buffalo Creek
Uppe r Grave Creek
Wheeling Creek

11—12—169
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For Authoriza tion:

Corps of Engineers

St. Peter sburg Dam and Reservoir Project (Allegh eny River
Baein).

For continued planning:

USDA Upstream Watershed Projectø

Raccoon Creek
Upper Middl e Island Cre ek*/
Kings Cr eek*/

*1 For Early Action.

Future Studie s

Ini t iate basin stud ies in Allegheny , Monongahel a , Beaver and Uppe r
Ohio River Basins , to include adequ ate study of small , direct tributari es
of the Ohio River. Initiate and complete flood plain information studies
along both banks of the Ohio River.

Basin map and accompanying schema t ic diagram is shown in Figure 12—35.
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Lake Erie and Lake Ontario (Cenesee) Basins ~/

Subdivision E-l

Entire Cattaraugus Creek Basin.

Gowanda, N. Y. The analyses of water resources needs for
Gowanda indicate growth constraining problems of flood damage, lack of
water supply, and poor water quality. While present flooding causes an-
nual damages amounting to about $493,000, major damages can be expected to
occur about once In 20 years. Best solutions to these problems, from
current studies by the Corps of Engineers, require full water resource
develop nt which the most feasible alternative measures have been se—
lected . Local flood protection through Govanda, and multiple—purpose
reservoir projects at the Otto Site in combination with Springville
are possibilities for reducing flood damage, providing water supply for
irrigation and ensuring water quality flows of about 114 cfs. Two
major industrie, and agricultural interests in the flood plain downstream
of Gowanda will benefit from flood protection measures , provision of
irrigation water , and ensured water quality flows for assimilation of
residual wastes.

Subdivision E—2

Direct Drainage to Lake Erie, excluding Cattaraugus Creek.

Erie—Lake Erie. Growth at the Erie—Lake Erie Regional Growth
Center necessitates water goods and services at the individual growth
points at Conneautville, Erie and North East in Pennsylvania, and Westfield
(Barcelona Harbor) and Dunkirk in New York. Flood damage is not of great
significance, except at Conneautville. Conneaut Creek overflow has been
studied by the Corps of Engineers, and a feasible improvement appears to be
an upstream small earth dam and reservoir, a culvert enlargement , and a
culvert improvement with a closure structure. Annual flood damages would
be reduced from over $16,000 by about 13,000 dollars. Flood control
storage will require the capacity of the site, leaving little opportunity
for development for other uses.

Under study by the Corps of Engineers, refuge harbors at Elk Creek ,
Walnut Creek, North East, Lake Erie State Park and (the mouth of)
Cattaraugus Creek, and comaercial port improvements at Erie, Barcelona

~/ See Figure 12—48.
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and Dunkirk are expected to remove an impediment to growth along the
Pennsylvania shore area of Lake Erie. Favorable locations (shown
schematically) exist for refuge harbor facilities for light—draft recrea-
tional craft , with which navigation improvements would provide large
comaercial and general outdoor recreational potential . Pollution of
Lake Erie prevents its fullest use for general recreation , sport and com-
mercial fishing, public water supply for developmental and summer resort
areas , and other lakeshore use opportunities from Cleveland to Buffalo.
Projected water supply requirements can of course be provided by alterna-
tive sources from groundwater and new or expanded small reservoirs , if
the pollution situation cannot be improved or eliminated soon enough to
coincide with developmental needs. Groundwater is abundant throughout
this area , but the demand may exceed the dependable yield. Surface
storage, therefore, must be considered to ind uce new industries to the
area , and to provide irrigation water to areas along Lake Erie which could
be profitably irrigated for better development of unique agricultural as-
sets. Miscellaneous drawbacks in communities such as Westfield , N.Y.,
could be alleviated by low—flow augmentation. Upstream watershed develop-
ments may accomplish this best, and are considered for future study.

Subdivision G—l

Genesee River Basin.

Wel]sville, N. Y. Growth constraining problems in the Wells—
yu le area consist of residual annual flood damages of $24,000, munic i-
pal water supply requirements of about 10 mgd, irrigation water needs of
about 30 mgd and in lustrial water supply and quality flows of approxi-
mately 95 cfe.

Implementation of the Stannard Reservoir Project,*/ 4 miles above
Wellsville upstream on the Genesee River , would reduce flood
damages on the order of 70 percent , furnish the needed water supply,
irrigation and quality flows, provide considerable outdoor recreation
opportunities and create a general environment favorable to economic
development.

Oth*r Considerations

As with the preceding basin discussions, the schematic diagrams
and best solutions to water resources problems are evalua t ed for the
designated growth centers in the Lake Erie and Genesee River areas. There
are other comaunity centers which can expect to experience growt h problems
related to water resources. The magn itude of these problems may be
relatively large and may be associated with growth efforts of the larger
centers. Resolution of these problems will be made through coordinated

~/ See Chapter 10, Part III for detailed project analysis.
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studies and cooperative efforts of the New York Regiona l Planning Board
f or the area , the Pennsylvania Local Development District , the State
of New York, the Commonwealth of Pennsylvania , and interes ted Federal
agenc ies .

Lake Erie and Lake Ontario (Genesee) Basin Plan Components

The plan components in the Lake Erie and Lake Ontario (Genesee
River) areas would consist of the following:

Projects in operation or expected to be in place by 1980:

Co~~~~ of _ Engineers

Erie Harbor
Barcelona Harbor
Presque Isle Beach Erosion Control
Dunkirk Harbor
Elk Creek Harbor
Cattaraugu s Creek Harbor

Projects for Authorization by 1980:

Stannard Reservoir , C,enesee River N.Y . and Pa.

Por continued planning:

Co~p~~of_Eniineers

Small boat harbors at:

Walnut Creek
Nor th East
Lak.e Er ie State Park
Dunki rk

Completion of comprehensive studies of Ginesee R iver Basin and
Cattaraugus Creek , and a re—examination of th. feasibility of the West
Bay Area of Erie Harbor, Pa.

Future Studies

Initiation and continuation of comprehensive basin—type studies
of Lake Erie and Lake Ontario (G.nesee River ) areas with .mphasis on
lake and tributary water quality , public resort area and industrial
water supply , continued study of Lake Erie b ach and lakeshore and tribu-
tary mouth harbor improvements; and implementation of measures in Gsnesee
River and Cattaraugus Creek Bas ins .

Basin p and accompanying schematic diagra. is shown in Figure
12—48.
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SECTION V - SUB—REGIONAL PLAN
13. RATI ONAL E OF WATER RESOURCES DEVELOPMENT

Schematically, to year 1980, and then successively to year 2020
(over the next 50—year succession period), respective water resources ,
needs and developments, have been presented above for each major river
basin component of a prospective sub—regional plan. In the aggregate ,
quantitative water supply, water quality improveme nt and flood con-
trol needs, by 2020, are shown by the schematics.

River basin studies integrated into the system , time phased as
presented in Table 12—25 will assure that the secondary areas, as well
as the major areas , will have adequate water and related resources for
uninhibited development . As mentioned , and shown on the plan , upstream
watershed improvments, including the Forest Service Plan shown in
Appendices A and F will materially aid the sub—regional plan. The frame-
work of alternative possibilities is envisioned to produc e the majority
of requirements , except water—based recreation. The tremendous demand
for recreation will require rescoping of existing alternatives and fur-
nishing of a higher degree of installation and quality of facilities
at the earliest implementation time. No effective objective will be
realized by a less conservative approach to recreational planning. The
Allegheny and Monongahela National Forests , and the State—developed
forests and game lands can be integrated into the total effort , along
with development at outstanding wild and scenic river opportunities.
Areas like the Conemaugh Gorge, supplemented by a scenic roads and trails
system, needs to be evaluated and introduced for early consideration in
the plan.

Each state, whose water resources objectives are summarized below,
now has an effective systems—development plan in some form of progress
and achievement. Integration of state plans by vigorous and well—
planned coordination is anticipated as the keystone of plan development
and implementation . The gamut of needs and alternatives now under
State  stud y is comprehensive and note-worth y ,  and excellent interest and
progress can be anticipated , particularly with aggressive and active
interchange of ideas and data. Study groups of various types can be
effec tively employed to cont inue the mode of investigation which they
have already demonstrated in the sub—region on this and other water
and economic surveys.

Various components of this report contain nuclei of ideas and
data accu~ i1atinn , and describe prospec t ive prolects  and programs , such
as those of the USDA . Supplemental data , currently being prepared
relative to wild and scenic possibilit ies , wil l  increase the inventory.
The ARC Appalachian Highland s Recreation Study will form an important
contribut ion to the sub—regiona l plan. It is expected that comprehensive
conservation oh tect ive s will be incorporated in the plan as more detailed
basin studies progress.

1 1 — 1 2 — 1 8 7
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Hydroelectric power needs and opportunities in each river basin
are discussed in the preceding paragraphs in relation to total electric
power requirements for Sub—region F. Comprehensive studies of these
are required in the programmed basin studies , much as indicated above
and illustrated by potential locations in Table 14 and on Figure 5,
Appendix B, Federal Power Commission.

14. FORMULATION METhODOLOGY

In Chapter 11. Part II , and the preceding sections of this subse-
quent chapter , the most advantageous bases and the major relevant water
and related resources deficienc ies of the major growth centers of the
sub—region for the prolected next 50—year economy have been investigated
and inventoried , and shown on accompanying schematic diagrams. From
these a framework plan , starting with the existing water resource
nucleus*/ was derived which relates the preceding schematics and dis-
cussions to ntm*rous considerations and developmental factors recommended
by th e States and participating Federal agencies. S’ udi es conducted by
these various agenciee **/ indicated that there should be retained in
the plan only those potential projects, and existing projec t modifica-
tions, as additions to the existing nucleus which would be apt to aid
or produce the most opportune economic developments. These could gem—
eral ly result from satisfaction of water resource need s in areas where
large investments are already concentrated . This in essence would at
least assure the major growth centers an abundant supply of good quality
water , controlled and used to produce the greatest return at least cost;
and coincidentally if possible to provide such advantages to secondary
and minor growth locations. Consequently, the plan formulation procedure
quickly eliminated apparently irrelevant or undesirable project potentials
in relation to major growth opportunities , leaving only those in the plan
which , with some certainty, would accomplish these objectives.

The plan has been formulated objectively to futnish primarily the
largest measure of water damage prevention to induce optimum use of
developable sites at the already highly developed growth areas and growth
centers along the major rivers and tributary streams which have demon-
strated growth characteristics; and at such comparative points having
off—stream locations as a direct or an interrelated measure; a maximum
supply of a variety of recreational opportunities ; a technologically
feasible program of pollution abatement , mainly from acid mine drainage ;
an adequate supply of good quality water: and permissive hydropower de-
velopmental measures. The plan has been formulated to realize the maxi—

*1 See description in Chapter 11.

**/ State Water Plans: N.Y. — 28 March 1966
Pa. — 13 May 1969
W. Va. — July 1967
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mum physical potential in flood-freeing presently vacant land for in-
dustrial use and presently used land for better use , and in reduc ing
residual damages to existing facilities.

Modifications of existing reservoirs , Federal , State and privately—
owned , are formulated in a comprehensive manner to produce in the exist-
ing base an unrealized additional potential capability for purposes
determined relevant to growth. Formulation considerations for modifica-
tions encompass water management possibilities , either from comp letely
r e fo rmula t ing  individua l proj ec t s , or rescoping only ind ivid ua l project
purposes to remove constraints to development. As for example , determine
the best use of an existing reservoir to induce immediately downstream
flood plain development by rescoping or operating more specifically for
this purpose, or perhaps , if more important , to provide a higher summer
recreation poo1 for maximum recreational use; whichever of these in—
di~vidually , or in comb ination could have a more essential economic
benefit . A vital problem relative to outflow improvement of thermal
conditions and mineral acidity at some existing reservoirs would be ob-
tained to some extent by providing structures for selective level with-
drawal. The essentiality of pursuing this course of structural and
operational modification is illustrated by polluted water outflow cond i-
tions at Conemaugh , Loyalhanna and East Branch Clarion Reservoirs. These
could be improved immeasurably pending satisfactory abatement of the
problem , and afterwards obtain the highest water quality condition from
thermally and chemically stratified storage. The latter objective has
been formulated into the plan to assure that a similar approach could be
made at all existing and potential major reservoirs , coordinating the
mechanics of selective level withdrawa l with downstream quality monitoring
by reference to appropriate biological studies.

The need for flood plain planning, occupance and regulation and
flood forecasting and other programs to obtain optimum land utilization
for economic development are pertinent plan features. Competing and con-
flicting land utilization problems of the growth centers can be resolved
b’i effective use of this part of the plan. A further plan feature con-
templated involves extension of Federal—state river forecasting serv 4ce
on a systems basis to interrelate plan operational data dissemination
with economic growth by augmenting the potential for flood—freeing of
developable land .

Formulation of the part of the plan to deal with the acid mine
drainage pollution problem , which has infested the sub—region throug h all
of its water resources , is a sensitive social , political and economic srea
because the problem is outstripping activities to reduce its detrimental
effects on the projected economy . Serious present effort s */ are
progressing to eradicate the problem with attacks on the chemical , physi-
cal, biological and bacter iological and other fronts. Nu roup temporary

*1 For example, the Co~~ ,nwea1th of Pennsylvania Ten Year Program.
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and permanent—type advances have been made toward imp lementation of
a necessary, aggressive , program to permanently remove this constraint
to development. An essential part of th is  p lan is not for total abatement
of the problem, but to some extent the suggested approach offered by
Appendix D relating to the Water Supply and Quality Study for the
potential St. Petersburg Reservoir project ,*/ and a similar study made
for the potential Raccoon Creek Reservoir project — both essentially
critical first—phase elements — to institute feasible abatement
measures on the least costl y basis at the major sources of the pollution ,
using present scientif ic capabi l i ty .  In regard to the latter , objec—
tivee currently being achieved at Morrainne State Park by the Common-
wealth of Pennsylvania are noteworthy and deserving of emulation .

In view of the exceptionally large demand for recreational develop-
ment, (the greatest in Appalachia) the plan has received particular
attention in its formulation to obtain the maximum satisfaction in area8
which are ideally suited for recreational development of all types.
These include emphasis on large—scale opportunities which lend themselves
to public and private investments; in areas where tourism and extended
vacation use is more vital ; and in areas where variable needs commensurate
with scenic and unique possibilities would indicate developmental po-
tential . Environmental enhancement in the vicinity of the growth centers ,
is an important formulation element for those underdeveloped counties
which possess a paucity of industrial possibilities, and consequently
are more dependent upon exploitation and improvement of the environment
to attract additional development.

15. SUB-REGIONAL PLAN

The plan is composed of projects and program measures , organized
into a comprehensive framework to meet existing, projected and potent ial
need s determined by coordinated investigation and research programs.
The plan component a and elements are located and scoped in response to
definite interrelated water area demands. These have been shown by the
states to be discernibly related to their programs of economic growth
and development . The most urgent plan features required for the near
f u tu re to bolster the existing economy or to obtain stimulative economic
e f f e cts to init iate the projected economy are designated in the plan for
first—phase consideration .

End points for projections at years 1980. 2000 and 2020 established
developmental levels for the plan and time phasing to meet these levels
insofar as practicable. Needs and probable satisfactions correlate the
manner by which the necessary plan elements and opportunities are time—

~/ See also Chapter 11 of Part Ill , St. Petersburg Project
Analysi s .
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phased into the first and later plan phases. The plan is accordingl y
commensurate with the projected economic development phasing,  and pro-
vides sustaining and stimulating features to the extent that these can
be derived from the availability of good quality water and related re-
sources which may influence p r imar i ly  the fu tu re  locations of industry .

Plan Objectives

The plan presents a framework (or system) of water resource need s
satisfactions to provide comprehensive development of the sub—region ’s
resources and to eliminate or ameliorate its major problems as viewed
by the participating states under their water and economic development
policies. The states ’ policies and requirements for the plan are
briefly stated herein with regard to the realization of developmental
objectives for their growth centers in the three water areas of the
sub—region. The comprehensive water resource capability of the plan
relates its potential to the carefully judged set of developmental pos-
sibilities for each of the water areas presented in Section I,. Accord-
ingly . the plan encompasses each of the states ’ Appalachian plan features
as elements , coordinated and expanded into a unified , harmonious entity
to assure orderly development through joint action , such that each
water area will make properly scaled water and related resources contri-
butions to meet the sub—region ’s needs.

Pennsylvania ;_Water Areas F-i and F-2

The Commonwealth of Pennsylvania supported portion of the plan
consists of projects and programs unanimously recommended by its three
Local Development Districts in the sub—region to involve the functions
of flood control, recreation development , recreation enhancei*nt, water
supply, water quality, conservation and wildlife , port improvement ,
land restoration and reclamation , and education. These elements of the
sub—region plan represent a condensation of the State ’s more compre-
hensive proposals obtained from the Local Development Districts , and
their constituent county planning commissions. The scope of the varied
Pennsylvania plan contributions , screened from more than 200 local
pro ject needs , covers the broad aspects of its economic potential , mainly
requiring investments in multiple—purpose major reservoirs and upstream
watershed management and protection programs , mine drainage abatement
(a principal purpose), tourism and developmental areas for recreation
as an industry , and navigation improvements. Priority projects which
the State placed in its recommended and study categories are those for
which it needs accelerated authorization for early implementation.
It also needs funding and financial assistance to accelerate these projects.

New York;_Water Area F— I :

Reliance by the State of New York in its contribution to the
plan is placed primarily on broad programs of multi—purpose water
resources development, particuarlv res~rvoira in Water Area F—i which
can stimulate economic activity throug h environmental enhancement to
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provide an inducement to attract private enterprise; and , secondarily,
on its plan elements which will adequately furnish agricultural and
Industrial water needs , and flood protection of stream valleys exhibit-
ing industrial growth potentials, and will generally also provide
stimulation by improvement of recreation possibilities strongly de-
pendent upon the natural environment . In scope, New York project
requirements in the plan relate to the potentials of definitely defined
growth area and growth centers, and project and program needs to develop-
ment of a host of specific industrial sites and economic opportunities.
Consequently, it is considered that New York elements in the plan are
both broad—area based — relating to its own Appalachian counties as well
as those in adjacent Pennsylvania ; and locally based — relating to
specific internal points along its tributaries to the Allegheny Basin ,
Lake Erie and Lake Ontario. The New York plan potentials are effectively
correlated between its Regional Board studies for water resources plan—
iting and comparative Department of Commerce and local industrial de—
velopinent group growth area analyses and industrial site surveys.

West Vjr~~~ia; Water Area F-3:

A strong developmental framework for the Ohio and Monongahela
Basin sectors in Water Area F—3 forms a significant part of the plan
contributed by the State of West Virginia , based upon the needs and
opportunities of its water—using and water—oriented industries. The
West Virginia plan components are concentrated on first-phase elements
for more broadly developing its growth areas (regions), with later-
phase dependence on improvements for specific growth centers . The
State ’s objectives call for overall development of its varied water
and related resource potentials on a systems basis , to reflec t its
future need for more comprehensive , integrated developments by which
It can enhance the existing water resource base, particularly where
its plan elements are better financially sui ted to extensive development
of a few broad water recreational complexes , with fish and wildlife
improvements well represented ; and of industrial sites along its Ohio
and Monongahela River sectors, and along the Latter ’s large headwater
tributaries , enhancing opportunities by removing detriments to growth
remaining from past private and municipal activities , especially
pollution.

~~~~ 
Water Area F-3:

The State of Ohio ’s part of the plan is centered on indus trial
developmental possibilities in its portion of the sub—region along the
main stem Ohio River, located in Water Area F—3. With this Ohio area
being contiguous with the Steubenville—Weirton and Wheeling, West
Virginia , SMSA ’s, its plan components are likewise associated with
goods and services from upstream first—phase major reservoir developments
to enhance its industrial sites in Belmont and Jefferson Counties. In
scope, Ohio’s plan involvements relate water damage prevention and com-
prehensive flood—plain management as major elements in the plan.
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PLan_Phasi~~

The components of the plan are intend ed to provide the most effective
way to obtain concurrent satisfaction of the major ind ividua l water area
and sub—region need s, over the time period to year 2020. Accordingly,
the proposed scheduling of the plan follows , concentrat ing on provid ing
the means for (1) flood—freeing developable lands , (2) abating pollution
problems , (3) enhancing the environment, (4) furnishing water supply to
growth centers, (5) developing a complex of recreational possibilities ,
and (6) water power; with summaries of residual present and future needs,
to correlate the ent ire program.

The first—phase of the plan to be accomplished by 1990 contemplates
principally that (1) construction and study programs will progress con-
sistently on the main items for accomplishing these objectives, with
major emphasis on those of sub—region—wide benefit for water damage pre-
vention, particularly major reservoirs and their associated multiple—
purpose possibilities for recreation and environmental enhancement , and
other purposes, to support and induce economic development; (2) an
accompanying comprehensive upstream watershed program will be developed
in the first—phase, consistent with desires by the states and local
interests to accomplish similar purposes in the headwater and other
areas more amenable to smaller reservoirs and associated developments;
(3) construction and study programs will progress in timely fashion on
pollution abatement programs, principally those designated for priority
by the states, especially in tributary and main stream areas where high
water quality is basic to developments in (1) and (2); and (4) con-
struction and study of the other elements of the plan involving modifi-
cations of projects in the existing water and related resource base.
The group of major projects and programs selected are those which would
provide a significant reduction in residual needs in the individua l water
areas and in the sub—region by 1990, and combined with the existing
nucleus would be the means for progressively further reducing residual
needs so that as the projected development is realized the planned water
and related resources will be available when needed for supporting and
inducing continuing growth at the rate desired to 2020.

Generalized Plan

There are two most essential plan elements for coordinated , in-
tegrated , sub—regional study—construction phasing over the implementa-
tion period to year 2020 to provide the most efficient and least costly
development of the land and water resources: namely, a set of com-
prehensive sub—regional basin studies to encompass all considerations
pertinent to economic and related water resources; and a broad and
effec t ive study , and early implementation program of polluti on abate-
ment and control measures, particularly for mine drainage, with the
proviso tha t sufficient financial assistance can be provided to sustain
such a program. The individual alternative elements of the plan , and
their effectiveness , except for the potential St. Petersburg and Stannard
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Reservoir projects (which are reported on in survey scope in Part I ll ,
Chapters 11 and 10 respectivel y), have not been studied in sufficient
detail to determine economic and structural feasibility. Accordingly, it
is necessa ry that the overall generalized plan elements for study and
construction be concurrently carried forward along with  coordination of
Federal and non—Federal responsibilities.

Definition and possibly legislative modifications relating to the
latter may be required to make the plan implementation consistent with
the financial abilities of the non—Federal interests. This generally
appears to be the soundest approach to development of the sub—region ’s
water resources particularly for their role in the projected economy
as stimulative or catalytic measures.

Detailed_ Plan

The several water areas have isrediate requirements to expeditiously
set the stage for expanding opportunities. Since it was not possible to
develop detailed information on all areas in the sub—region , and in-
stitutiona l arrangements for spurring development could emanate from this
water resource survey, it becomes necessary that there be a method for
re inspection of the need and sequencing the location of future studies to
best serve the sub—region in producing the required water and related
resources for economic development. This will minimize the foregoing of
production of currently needed water resources, while at the same time
minimizing current development of those resources for which the need will
not exist for some time in the future .

Also , this study has indicated that in an overall program of public
investments for economic development under the Appalachian Act there
exists an immediate need for  development of the water and related re-
sources potent ial of the Clarion River in Pennsylvania (St .  Petersburg
Reservoir Project) and also Stannard Reservoir Project , and for ac-
companying future studies on major river basins in the sub-region from
which specific (interim) projects can be selected for accelerated con-
struction to meet state and local development needs. To accomplish
these objectives and those of the Act , in relation to sequencing public
in vestments , these fu tu re  studies would appear to require initiation as
early as possible and continuation until the interim projects are imple-
mented, and the groundwork prepared for later plan phasing . The pro-
jected elements which are of major importance are shown with their t ime
phasing for study and construction in the detailed plan which follows
in Table 12-25.

The Plan reflects a large degree of implementation in the f i r s t—
phase. This is based upon present knowled ge of need s and the potent ia l
use of various plan components to achieve economic development ob-
jectives , coupled with the States ’ recommendations for projects deemed
necessary for their economic development strategies and water resources
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plans and policies. The latter consideration is important relative to
th e objectives of the Appalachian Act . Consequently , the detailed p lan
elements are distributed between the participating states in the water
areas of the sub—region (and extended into Sub—regions B and G for
intrabasin purposes) to enhance the developmental opportunities of the
growth centers as desired by the states .

The Plan provides an effective and flexible vehicle by which de-
tailed interim project and program studies can be extracted in a
responsive manner to needs and expedited implementation requirements
via a blanket set of Basin Studies and a special purpose Pollution
Study . It offers in this way the possibilities to accomplish the
objectives of the projected economy on a sub—regional basis , to serve
water area and local need s, and to make Plan adjustments as circum-
stances and planning concepts dictate at the time of detailed study .

Storage works are the predominating feature of the Plan , providing
about 6 million gross acre—feet of reservoir storage which can be used
in the predetermined allocations or which can be otherwise subdivided
in various systemized ways on the basis of more detailed studies . The
allocations based on present knowledge provides about 2.3 million acre—
feet for water damage prevention needs , and about 3.4 million acre—feet
for conservation needs. Qualifying restrictions on drawdown of storage
volume provides for comprehensive economic development of downstream
areas and retention of optimtm~ recreation pool levels, and controls on
water withdrawals to obtain maximum selectiv i ty  f or water quality pur-
poses. The Plan features shown in Table 12—25 and on Figure 12—50 for
optimized facilities for economic development in the upstream watershed
areas for water damage prevention, land treatment, etc., advanced in
the 10—year USDA Program would be effective to the extent shown in the
tabulation. Later—phase development and more definite first—phase
implementation requirements of the USDA Program would be based upon the
overall basin studies and prog rams , coordinated with tha t agency .

Present indications*/ are that water supply for municipal and
industrial needs is not a most vital or basic requirement for storage,
assuming adequate and timely institution of treatment measures , controls
and advanced technology ; the Plan , nevertheless , retains the built—in
possibility that as more detailed studies are made of local needs for
economic development , progress in these highly specialized and rather
expensive technical areas amy not be a firm enough assumption upon which
to conjecture that these advancements will meet needs satisfactions.

In addition to meeting other most urgent conservation needs of the
Sub—region, the U. S. Department of Agriculture recoamends acceleration
of land treatment and management programs for privately owned and National
Forest lands. This acceleration will provide continued production of food
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and fiber and reduction of floodwater, erosion, and sediment damages.
It will also increase outdoor recreational opportunities and improve the
water and environmental quality of the sub—region. Prior4ty will be
given to critically eroding areas and the drainage areas above the
recomeended and existing water resource developments of the states ,
Corps of Engineers and others to improve their efficiency and useful
life. The acceleration required is as follows:

1. Adequately treat and protect 115,800 acres of cropland ,
improve 211,900 acres of pasture and establish 29,900 acres of new
pasture planting.

2. Revegetate and stabilize critically eroding areas on
6.490 acres of roadbank and 108,380 acres of surfaced mined areas.

3. Increase recreational and fish and wildlife onportunities
by the construction of 325 farm ponds, management of 1,160 farm ponds
for fish production, construction of 103 miles of recreation access roads ,
development of 20,300 acres of wildlife habitat , plan for wildlife habi-
tat preservation of 113,790 acres, and develop 6,360 acres for picnic
areas and 2,540 acres for camping areas.

4. Develop 12.840 basic conservation plans and complete detailed
soil surveys on 1,570,320 acres.

Acceleration for state and private forest and woodland includes:

1. Plan t 33,240 acres in trees.

2. Treat 540 acres for erosion control.

3. Treat 31,070 acres for hydrologic stand improvement. 20,080
acres of harvest cutting, and protect 35,500 acres from livestock grazing.

4. Develop 1,999 forest and woodland management plans .

Planned acceleration for National Forests is as follows :

Tree Planting Ac res 17 ,000
Timber Stand Improvement Acres 37,200
Water Yield:

Improvement by Vegetative
Management Acres 20,000

Soil and Water :
Gully Stabilization Acres 10
Sheet Erosion Control Acres 300
Streambank Stabilization Acres 60
Stream Channel Clearing Acres 10
Rehab. Abandoned Roads & Trails Acres 80
Mined Area Stabilization Acres 10
Pollution Abatement Acres 880
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Soil Survey Acres 700,000
Watershed Analysis Acres 300,000
Fish and Wildl ife:

Big Caine Range Analysis Acres 454 ,500
Small Game Range Analysis Acres 85,000
Wildlife Openings Acres 16 ,300
Seeding and Planting Acres 7,500
Planting Waterfowl Food Plants Acres 400
Stream and Lake Surveys Acres 300

The structura l measures inc lude: Construction of (a) one Fire
Weather Station, (b) one Lookout Tower, (c) 710 acres of waterholes for
wildlife and impoundments and potholes for waterfowl, (d ) 1,950 acres
of impoundments for recreation , (e) 1,300 acres of developments and two
special projects for recreation, (f) 400 acres of roadside developments,
(g) 800 miles of road, (h) 27 observation sites, and (i) 100 bridges;
improvement of 1,600 acres of stream and lake habitat for fish and wild-
life; and acquisition of 128,300 acres of land.

Adequacy of Plan

Water Damage Prevention. The most significant water damage
problem areas are indicated to be mainly concentrated in the major
river basins, particularly the middle—lower Monongahela River, the
lower Allegheny, the Ohio River and also in the Lake Erie Drainage
area. The Framework Study was developed in such a manner that the
potential projects contained therein would red uce the water damage
of as many of the major problem areas as possible.

The potential reservoirs contained in the Allegheny, Monongahela,
Beaver and Upper Ohio River Basin portions of the Framework Study would
provide for the control of more than 5,000 additional square miles of
the drainage ares and an additional flood control storage in excess
of 1.8 million acre—feet of water. These reservoirs would reduce the
average annual principal stream reach flood damages from $3 ,852,000
to $1,890,300 or a total average annual reduction of $1,962,100 based
on present conditions. (See Table 12—26.) They would also effect a
flood reduction of approximately 5 feet on the Ohio River based on the
lOO—y.ar flood.

This reduction would make extensive areas of potentially develop-
able industrial land along the major rivers of the sub—region flood
free or at least reduce the frequency of flooding to the point where
the dama ge is negligible .

The average annual flood damages that will exist after completion
of the reservoir projects under construction (Union City and Mudd y
Creek) and those in preconstruction planning (Rowlesburg, Stonewall
Jackson and Woodcock Creek ) are given for the major basins which drain
into the Ohio River in Table 12— 26 which follows . Avera ge annual
flood damage prevention would be provided by the potential 37 reser—
voir system has been estimated for each of the principal stream reach
districts in the Allegheny, Monongahela, Beaver and Ohio River Basins .
(See Tab le 12—27.)
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Water Supply and Water Qua~fl~. The Framework Study in combina-
tion with the plan developed by the United States Department of Agri-
culture (SCS) has both the storage capacity and flexibility of operation
necessary to satisfy the projected water supply and water quality needs
for Sub—region F. Table 12—28 shows the amount of supplemental storage
which is available in each of the potential reservoirs included in the
Framework Study . The flexibility of these reservoirs is indicated by
the fact that this supplemental storage has not been definitely
designated for any one particular use at the present time , but can be
used for any ni.~ ber of uses which might develop in the sub—region based
on further investigation of future water resource problems and needs as
they develop, such as water supply, water quality , power or recreation.
At a later date when the plans for each of these reservoirs is being
more definitely fo rm ulated , the needs will be re—eva luated and the sup7le—
mental storage can he more definitely allocated to a specific purpose.
Consequently, no definite attempt has been made to do this at the present
time , as the needs are constantly changing and an infinite number of
alternatives and combinations of uses for the storage contained in these
reservoirs both singly and in combination is possible to satisfy these
needs within the scope of the Framework Study . Another pertinent constraint
on framework formulation, acid mine drainage pollution , will hopefully
be materially reduced in the near future as envisioned by the planned
measures shown in Table 12—25.
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TABLE 12—26
AVERAGE ANNUAL FLOOD DAM,AGES
FOR PRINCIPAL STREAM REACHES

( 1969)

To tal Damages Remain ing Red uc tion by Poten-
Af ter Reduction by Exist— tial Reservoirs
ing (13) and Authorized Considered in

RiYe r Basin 
- _J~) 

Reservoirs Framewo rk Stugy,____

Allegheny S 163 , 600 $ 133 ,400 $ 30 ,200
Monongahela 446,400 137 ,100 309.300
Beaver 1 ,710,000 410,000 1,300.000
Ohio River
Main Stem 1,532 ,400 

- ~~~~~~~~~~~~~~~~~~~~~~~ 250,800

TOTAL $3,852,400 $1,962 ,100 $1,890,300

This would give average annua l and 100—year flood damage residuals
of the following percentages and amounts in each of these basins based
on the 1969 degree of development. Figure 12—49 provides a visual
accounting of these damages and reductions prolected to year 2020.

TABLE 1 2 — 2 7
PRINCIPAL STREAM RE ACH DAMAGE REDUCTIONS WHICH CAN BE PROVIDED BY

THE POTENTIAL RESERVOIRS CONTAINED IN THE FRAMEWORK STUDY
(BASED ON 1969 DEGREE OF DEVELOPMENT)

- - ‘  
Ave rage Aitnual 

- — 
0-Year F~~~~enc,y~Residual  Percen t ResId ual Percen t

After Plan Damage After Plan Damage
Implementation Reductlon */ Implementation Reduction*/

Alle gheny $ 30,000 81% $ 631 ,700 84%
Monon gahela 309 ,300 30% 6 ,919 ,100 54.
Beaver 1,300 ,000 24 % 22 ,000 ,000 6%
Ohio Main Stem 251 ,000 84. ~~~~ 24 ,20O 83j.

TOTAL $1 ,890 ,300 $34 ,375 ,000

*/ Reductions are the percent reduction afforded by the potential reset-
voirs and do~~ not include the reduction provided by the authorized
reservoirs whl f ch are included in the Framework Study.
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The dependable flow which can be made available from each reservoir
is also shown in Table 12—28. This is flow which can be depended upon
for use 9 out of 10 years from each reservoir for water supply and water
quality need s which may develop in areas downstream of each of these
reservoirs.

General Recreation~~ Fish and Wildlife. The reservoirs contained
in the Framework Study would provide for general recreation opportunities
in excess of 18.5 million visitor—days per year based on recreation
potential estimates supplied by the Bureau of Outdoor Recreation. A
breakdown of these figures by individual pro ject is given in Table 12—28.

In addition to this , the reservoirs contained in the Framework
Study provide approximately one million additional fisherman days and
approximately 75 ,000 acres of mit igat ion land s for wildlife management.
A tabu lation of the f ishing days provided along with the present quality
of the water and the lands needed for wildlife mitigation at each of
the Framework Reservoirs, for which such information is available is
shown in Table 12—29 .

The implementation of all the reservoirs contained in the Frame-
work Study would thus fulfill approximately 20 percent of the general
recreation need and 14 percent of the unsatisfied hunting and fishing
demand of Sub—region F in the year 2020.
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TABLE 12-2 9
DATA ON FISH AND WILDLIFE POTENTIA L

FOR RESERVOIRS INCLUDED IN
FRAMEW ORK STUDY

:Add itlona l Fish - :Lands Needed
:Existing :erma n Days Pro- : For Wildlife

:Water:Water :vided by :Miti gation
N,ame :Area Quality :Project !“ : (acres)

l i t t l e  Sa - in dv  Creek :F-l&2:Good .Ph-7.5-7.€~ 28 ,000 1 ,600 - 1 ,000
N, ir th  Fork : F1  :Good ,Ph-7.3-7.4: 24,000 : 1 ,400 - 2 ,200
Tub M i l l  Creek :F-2 :Good ,Ph-6.8 : 13 ,000 : 600 - 800
C1e~ r Shade Creek :B-2 :Good ,P h 6 .7 8,000 : 400 - 600
tt pper Strinv Creek :B-2 :Margina l ,Ph-5.8 : 10 ,000 : 600 - 800
li t t l e  Connoquenes- :F-2 :Marg ina l to : 21 ,000 : 800 - 1 ,200
sing Creek : : Good

C1a ~de Run :F2 :000d ,Ph 7.6 7.7: 25 ,000 1 ,000 - 1 ,600
l, , Ia ar e I H i l l  Creek :B-2 :Cood ,Ph-7.O : 18 ,000 1 ,400 - ~,2O0
t1 ppe r (‘.‘iisselma n :B-2& :Marg ina l ,Ph 6.8: 19 ,000 : 1 ,201) - 2 ,i)Oo)
Rive r :B— 3

l’ ppe r Youghiogheny :F&B-3:Good ,Ph-6.8 : 68,000 : 5,400 - 8,000
Teter Creek :G-5 :Good : 10,000 : 1 ,200 - 2 ,000
Laure l Creek :G-5 :Margina l to Good: 15 ,000 : 1 , 400 - 2 ,200
Buckhannon Rive r :G-5 :Good 45 ,000 4 ,600 - 6 , 800
Middle Fork River : GS :Margina l ,Ph-6.2: 36 ,000 4,400 - 6,400
Vppe r Tygart River :G-5 :Good ,Pb-7 .5 : 8,000 : 1,600 - 2 ,400
Fi k  Creek :F-3 Unsati sfactory : 28,000 1 ,600 - 2 ,400
Ten Mile Creek F-3 Unsatisfactory : 21 ,000 : 600 - 1 ,000
Bi g Sandy Creek :F-2&3 :Satisfactory : 58,000 3 ,000 - 4,600
1)rlnk~ rd Creek :F-2 Unsatisfactory : 33 ,600 : 1 ,400 - 2 ,200
(‘issadaga Creek : F 1  :Cood : 78,750 : 3 ,200 - 5,000
(‘ inewango Creek F-i :Cood 44,000 : 8,500 - 10 ,000
Brokenstraw Creek :F-l Good 18 ,800 : 300 - 500
Racca 04 ’li t Creek :F-2 :Unsati~ factory 63 ,800 2 ,000 — 4 , 000
S tilla..t ter Creek F-i :Good : -- : -— - --
“ st . Petersbur g. :F-l :P1’r’6.3 5.3 : 149,000 : 10 ,500
yellow Creek ~F 2  :Good ,Pb’6.$ 7.2: -- --
Otter Creek : F 1  :Good -- --
Little Neshannoc k F-i :Cood ,Ph”7.0’8.5: -- : --
creek

We Bt Branch - Little :F-1 :Good -- : --
Neshannoc k

Hackers Creek :F-3 :Good ,Ph ’6.7 7.4: -- : --
Stannard :F-1 :Good : 156 ,200 : --
Z o a r  :F-l :Good 81 ,410 --
Otto :F-1 :Good : 132 ,980 : --
Spr ingville :F-i :Good : 107 ,340 : --

1/ Bene f Its are based on the premise that the streams with unsatisfactory
water quality will be c leaned up by means of a pollution abatement pro-
gram which must be imp lemented as part of the reservoir construction plan
at that particular site .
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Hydroelectric Power. Existing hydroelectric power installations
in Sub—region F produce a small percentage of the overall power require—
ments for residential, agricultural , commercial, industrial and other
consumers. Although in terms of total electric energy production , the
contribution of hydropower is small, alternative forms of conventional
steam power generation of peak demand would be more costly . Flexibility
of operation of hydropower plants allows production of such energy to
be fed into the distribution system on short notice to satisfy periods
of heavy demand or in emergencies where thermal—electric facility opera-
tion would be expensive and slow acting. The steam—electric plants in
the sub—region, in general, have the advantage of low—cost fuel and
transportation, proximity to adequate water supply for cooling purposes,
and location near the load centers. Long transmission lines are not re-
quired. Past experience in the area indicates that all of the base load
and part of the peak load can be carried most economically by steam—
electric generation, with the remainder of the peak load carried either
by steam-electric stations reserved for the purpose or by peak—load
hydroelectric stations.

Hydropower developments in the basin are under construction at the
Allegheny Reservoir and in an advanced stage of planning at the authorized
Rowlesburg (Cheat River) Reservoir. Studies indicate tha t a pumped stor-
age or a conventional power plant would be economically justified at
St. Petersburg Reservoir Site, and that pumped storage power is also a
possibility at the potential Zoar (or Springville) Reservoir Sites, These
plants would have the following hydroelectric capabilities :

Reservoir Site Iy ,!~~,ilit Insta lied Capaeitl,Ljnw

Allegheny Reservoir Pumped storage 357.5
Rowlesburg Pumped storage 350
St. Petersburg Pumped storage 420
Zoar Pumped storage 912

Preliminary investigations indicate that the Upper Tygart and
Springville Sites (which have been included as part of the Framework
Study) and three sites in the Cheat River Basin, Beaver Hole, Laurel—
Glady Fork and Canaan Valley have extremely high potential for develop-
ment of hydroelectric power.

No studies have been made of the Upper Tygart and Springville
Sites to determine type and size of a potential power plant , but the
potential Cheat River Basin Sites have been studied by the Federal
Power Comeission in an appraisal report written in 1965 entitled
“Water Resource Appraisals for Hydroelectric Licensing, Chea t River
Basin, Pennsylvania—West Virginia’ and were fotmd to have the following
potential hydroelectric power capabilities:

I l—l 2 —2l. ~
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Average Annual
Installed Capacity*/ Generation

Reservoir Site (imi)_______ (mw—hrs)

Canaan Valley 525 400,000
Beaver Hole 450 620 ,000
Laurel—Glady 60 66 ,000

*1 All reversible pumped—storage units except 300 kilowatts at Beaver
Hole.

Hydropower development may be both possible and economically
feasible at some of the other reservoir sites contained in the Frame-
work Study , but at the present time no studies have been made in regard
to this possibility.

Estimated Costs

The following tabulation summarizes the estimated first cost of
the potential projects on a combined basis for each major basin. Cost
estimates have been made in sufficient detail for the purpose of this
preliminary report for most of the potential local flood protection
projects and the system of potential multi—purpose reservoirs which
have been included in this study . The construction costs of the channel
improvement projects are based on estimates of the major cost items
of rock and comson excavation, bridge protection , clearing, and relo-
cation of known pipe crossings. Quantity estimates are based on data
obtained from USGS Maps (7—1/2’ quadrangle, scale 1” — 24 ,000 feet).
The construction costs of the potential reservoirs include the cost of
lands and damages , dam and appurtenances, reservoir clearing, recreation
facilities and known relocations.

1 1-1 2— 2 K
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TABLE 12—30
ESTIMATED CAPITAL INVESTMENT COSTS REQUIRED TO IMPLEMENT

POTENTIAL PROJECTS INCLUDED IN THE
FRAMEWORK STUDY*/

Total Capital Investment Implementation Costs
(Millions of Dollars)

—~~~~_ Basin 
— 

Reservoirs Local Protection Total

Allegheny River Basin 460 $ 80 $ 540
Monongah.la River Basin 550 10 560
Beaver River Basin 50 5 55
Ohio River Main Stem ~

Main Tributaries 40 100 140
Genesee 38 —0— 38
Cattaraugus 420 1 421
Suequeha nna —0— —0— —0-
Little K.anawha 25 —0— 25

SUB—TOTAL 1,583 $196 $1,779

Navi get ion
(Total for sub—region) 375

TOTAL COST, FRAMEWORK STUDY $2,154

*/ Does not include costs of U . S. Department of Agricul ture ’s part
of the Plan.
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