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DELAWARE RIVE R BASIN REPORT

APPEND IX V ERRATA SHEET 3 January 1961

1. P~ge V-2, lIne 9. - After the words “year 1958” insert the
symbol “1/” . At the bottom of the page add footnote: “1/ Adjusted to 1959
price levels as stated in paragraph 2” .

2. Table V-5. - Amend footnote to read- “1/ Total project Costs
include 1959 estimated cost of flood control project under construc tion”.



DELAWARE RIVER BASIN RE PORT

ERRATA SHEET
APPENDIX W 3 January [961

1. Paragraph 37, line 18, - Delete “876,000” and insert “786,000”.

2. Paragraph 53c, line 2. - After the word “unit” insert the words
“per 200 persons”.
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APPJ~ DIX V

B~~EFITS AZ~lD COST ALL4tATIcVS

SECTI(~ - fl4 TROD~X UCR~

1. SCOPE. In comprehensive water resources developments in-
volving a multiplicity of project functions encompassing Federal
and non-Federal interests, the project costs must be allocated among
project purposes to provide sound bases for economic appraisals and
for sharing of project costs . There are presented in this appendix
the estimated average annual benefits for each purpose , analyses of
individual project costs, and the allocation of project costs to the
various purposes served by the major  control projects in the Water
Control Plan . The overall p lan of development for the Delaware
River Basin consists of 58 elements. This appendix treats in detail
only the eleven major control impoundments for multi-purpose develop-
ment as identified in appendix Q and as summarized in table V-i.
Details of benefits and costs for the other elements of the plan of
development are given in appendices R, U, and W.

SECTION II - B~~EFITS

2. BASIC ASSUMPTI~~ FOR MEA SUREM~2~T. The benefits discussed
herein are the values of the goods and services associated with the
long and short-term storage capacities in the major control impound-
ments. They are measured at their point of production and reflect
the cost of obtaining the same quality and quantity of the goods or
services from alternative developments that would moat likely be
utilized in the absence of projects under investigation or from proj-
ects currently being utilized to satisfy these needs. All benef its
have been converted to a coewnon time basis and adjusted to 1959 price
levels. In those cases where the benefits accrue on other than a
uniform annual ba3is they have been converted to equivalent annual
amounts by app lying appropriate discounting techniques. The benefits
for the individual goods and services are described below and stan-
inarized in table V-2 .

3. Reduction of Flood Dama&es. The flood control effects of
short-term storage allocations in the proposed projects were deter-
mined by routing experienced and hypothetical floods on the various
streams, assuming existing reservoirs and those under construct ion to
be fully effective , with and without the proposed projects in place.
The results of the routing computation s were used to define modified
flood discharge—frequency relationships. The latter were used to de-
rive damage frequency curves modified for the effect. of short-term
storage allocations in each project. The average annual flood damages,



with the proposed projects in place , were computed for damage reache s
below each project in the same manner as that used for computing
average annua l damages with existing and under construction projects
in plac e, as described in appendix D. The differences in average
annua l flood damages without and with the proposed projects in place
are the flood control benefits credited to each proposed project.
Details of these determinations are given in table V—3. These bene-
f i ts  reflect the level of physical development in the affected areas
for the year l958~ JAnnua l benefits were then projected over the 50—
year economic life of the individual projects based on trends of flood
p lain development discussed in appendix D, The actua l time period
during which these benefits will accrue and the order of project de-
velopment are in accordance with the time phasing as presented in
appendix Q. Future projection curves of average annual benefIts were
converted to equivalent uniform annual series by compound i~tterest
methods using a 2-1/27. interest rate. Average annual benef its from
reduction of flood damages are summarized in table V-4.

4. Insofar as the level of flood control benefits is a function
of the time period over which these benefits accrue and the order in
which projects are developed , it was also necessary to evaluate the
justification of flood control purpose within each project under con-
ditions of minimum benefit accrual. Assuming that each project would
be the last project added to the system and the benefits from reduction
of flood damages would accrue over a 50-year period, it was possible to
simulate the condition for min imum benefit  accrual for flood control.
It was considered that a last added project would not be required prior
to 1980. The phasing of the other projects with regard to the demands
for supplies of water preclude the development of any last added project
before that time . Studies made utilizing the above conditions demon-
strated tha t the benefits from flood control based on their min imum
level of accrual were still of sufficient magnitude in each case to
cover all costs allocated to that purpose.

5. In addition to the annual flood benefits listed above, esti-
mates were made of benefits attributable to the increased or higher
utilization of property made possIble through provision of reductions
of floods . To obtain expected .L-L::eases in the market value of land
as a result of flood reduction, ~ . f ield survey was undertaken in the
affecte~. areas which included appraisals of expected changes in land
values ~y local real estate personnel and planning commissions. These
expected changes could not be pinpointed to specific areas but were
found to be applicable to widespread reaches of the streams under con-
sideration. These benefits reflect increased market values of lands
throughout the 50-year economic life that would otherwise remain wi-
changed in the absence of measures for reducing flooding. These
increased market values were converted to annual values by application
of a long—term financing rate of 5 percent, the approximate rate at
which the market capitalizes net income into land value.
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6. Supplies of Water .  Average  annual water suppl y benefi ts
assoc~~~ted with the long-r~ Lin sto;uge allocations for the projects
in the recommended plan of Jevelopment  wcre  derived f rom and
limite. by experienced cos of obta in ing  the same quantity and
quality of water by a l t e r nat i v e  means throughout the Delaware River
Basin . This procedure affoA -ded a limiting minimum measure of
benefits reflecting the pr e~~’;nt costs to the users of water sup-
plies in the areas involved. Procedures for evaluating supplies of
water on an absolute or intrinsic value basis have not been devised.
The adopted method of evaluation provided a control on the costs

~.‘~‘tch :ea’onabl y may be i ncu :r ed  fo r  water  suppl y features in the

~r control plan . These costs were based on non-Federal practices
altertative works and non-Federal financing and interest rates.

for eleven existing non-Federal water supply storage projects
obtain ~ d f rom publ ic  and pr ivate  water supp ly companies , and

adjusted to 1959 price leiels . Estimated costs for two potential
water supply storage projects ~tudied in this and prior reports were
also develo;3ed. These costs ~~re converted to average annual values
by amortizin~ the estimated in’.iestment costs over a 50-year period
at an intere~ t rate of 4 percet.t. To these were added estimated
charges for operation and maintenance . These average annual costs
for the thirteen projects were related to net “ields in cubic feet
per second (cfs) for each of t~ e’se projects . The measure of water
suppl y beneL t -~ be assigned in each project would be the value of
p rovfding an -quivalent  net yi~ 1d from the existing and potential
sources of supp lies of water t iat would be utilized in the absence
of a given pr ject. From the data obtained on average annual proj-
ect costs and associated net y ields , a generalized relationship was
established b~ tween total project net yields and annual costs per
cfs for these t~iirteen project~ This revealed an inverse relation-

~hip between cost per cfs and total net yield. Specific average
annual water .~upp ly benefits for each project in the recommended plan
of improvement dIscussed in this appendix were obtained initially by
determining for each project the average value per cfs for that site
alone . From the relationship discussed above an average value per
cfs for a given site was obtained by using the estimated total net
yield from th.it ~rojec t to select the appropriate cost per cfs from
the gene rali~ - i relationship. For instance, the average value per
cfs for the A~ u~~:hico1a project with a net yield of 63 cfs computed
from the relationship was $10,100 while for the Tocks Island proj-
ect with a net yield of 968 cfs, the average value per cfs was
$4 ,900. These values are summarized below:
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Average Annual
Project Net Yield Value per c~ s
_______ 

in cfs (From Relationship)

Aquashicola 63 $10,100
Beltzville 80 9,500
Trexier 55 10,500
Bear Creek 196 7 ,400
Blue Marsh 65 10,000
Maiden Creek 134 8,200
Pr ompton 57 10,400
Tocks Island 968 4,900
Hawk Mountain 465 5,900
Newark 43 20 , 200 

~J
Christiana 34 20 , 200 j /

7.  These projects were then grouped into subbasin categories
according to their general locations. Aquashicola, Bel taville ,
Treiler and Bear Creek were placed in the Lehigh; Blue Marsh and
Maiden Creek in the Schuy lk i l l ; Newark and Ch ris tia na in the
Christina ; and Proinpton , Tocks Island , and Hawk Mountain in the
Main S tem (De laware River) . Total initial annual benefits for each
sit. were then computed by multipl ying total net yield by average
value per cia for each project .  Next , the weighted average for
each subba sin group was compu t ed as follows :

Total Group Average Annual
Net Yield Total Group Value per cfs

Project Grouping (cfs) Benefits for Group

Lehigh, 4 projects 394 $3,424 ,200 $ 8,700
Schuylkill , 2 projects 199 1,748,800 8,800
Christina , 2 projects 77 1,555, 400 20,200
Main Stem , 3 projects 1,490 8,079,500 5 ,400

It was re~ ,oned that , while estimates of costs for specific alterna-
tives for e iiach project considered herein would undoubtedly result in
varviw’ ~a 1u es  per cia , the determination of an overall average value
foi ~u~~lie~ of water , measured in cost per cfs , for a given group of
projects would be a t reflect the overall comparative worth of produc-
ing supplies of water within the area served by that group of projects.

j/ Based upon the average value par cfs for the Octoraro project on
Octoraro Creek, the Pickering project on Pickering Creek, and the
Springton project on Crum Creek .
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It is noted that the worth or benefits per cfs for projects in the
Schuylkill , Lehigh, and Chris t ina  basins are substantially greater
than the overall avera~,e value est imated for  the three projects on
the main stem of the Dela’4are River. This does not mean that sup-
plies of water in the former areas are intrinsically worth more than
similar supplies on the main stem . The variation essentially re-
flects that the geographic limitations to scale of developments in
these areas preclude the develooment of projects , located therei n ,
to achieve the savings resulting from major economies of large scale
development to be secured from the larger projects such as Tocks
Island and Hawk Mountain . That the benefit per cf a is grea ter in
the Lehigh, Schuylkill , and Christina than on the main stem must be
viewed from the standpoint of the alternative coats of making availa-
ble supplies of water in a given area and not from some intrinsic
evaluation of the true worth of a cubic foot of water.

8. These average values computed in the above fashion for
each of the four project groups were used in the final measure-
ment of average annual water supply benefits for the projects
considered. The total average annual benefits for each project
were obtained by multiplying the total net yield at a given
project by the appropriate value per cfs depending upon the group
in which the project was located. These values were then modified
by appropriate discounting techniques to adequately account for
the period of time required before the full benefits from supplies
of water  can be real ized at a given p r o j e c t .  For this purpose a
2-1/2 percent discount rate was employed in accordance with the time
sequence of projects presented in ~~pendix Q. These benefits were
discounted for that period in which the net yield for a given proj-
ect exceeded the requirements for flow augmentation .

9. Irrigation. Supplies of water for irrigation have been
accounted for in assigning long-term storage capacities for the
major impoundment projects as explained in appendix P. The bene-
fits to irrigation as a result of providing supplies of water were
included in the overall estimates of benefits accruing to water
suppl ies  as discussed in paragraph 8.

10. Fish and Wildlife. The effects of the Water Control
Plan on fish and wildlife resources are discussed in appendix J.
It is s t a t ed  t he re in  that  no benef ic ia l  wi ld l ife e f fec t s  may be
expected . Certain incidental fishery benefits are contemplated in
conn ecrioL 4ith combined cold and warm water fisheries that would

the impoundments . No monetary equivalent of these
values is presented.
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11. Recreation. ~ec rcat~ on b en e fft~ are associated ~•iit h the
long-term storage surface  arca.~ fo r  the indiv’i~ .iaL project~ . Mone-
tary benefits assigned to recre~1tiorL were based on a visitor-day
rate of $1.60 as discussed tn app~adix W. Thi~s rate represents a

~:uig ht ed average vis i tor—da y val ’:e for such recreation act ivi t ies  cia
picnicking, swimming , f i sh in ~;, boat ing,  camping, sight—seeing,  na ture
:;tudy and other outdoor purs iits. To arrive at the average annual
recreation benefits for each proJect th!s rate wa~ applied to the
total annual. net attendance expected at the p j e ~~ upon its comple-
tion. ~et annual attendanc~ is defined as the di~ feren~e between the
total annual attendance r. the comp leted projeet 4nd the visitation
estimated for the prcject. locality prior to corstruot4on of the project.

12. Powe.~~ Po~jcr benefits to be secured froir the Water Control
Plan will be derived f r om rhe proposed hydroe ectr!c installation in
Tocks Island and Ha wk Lcun t~~i’~ projects as discussed in appendix F.The value of this power is ::~easured by the cost of providing an
equivalent supply of po~.:e r for  the ~ur k c~t under consideration from
the most likely alternative sot~ice. The values are expressed in
dollars per year per kiio~act of dc~endable ca~acLty and mills per
kilowatt-hour of averagc annual energy . In~erruptibl~ capacity, 

the
difference betweer. the dcp~ndab le capac L~y and the rated capacity, iS

evaluated at. one-half t~~ ~a1ue of dependabi~ capacity . Exjstiflg
generating capacity in the Delaware ~Uver  Servic~ Area is predominantl y
privately-owned , steam-electric capac’ty , ~~d eiit~~ert expansion pro-
grams call for the addItion of cons cia b_ e amotmts of thermal capacity
to meet future needs . For ~:his study, therefore, ~r~vate1y—owned stcdm
electric plants of sizes 3rd ch .iracter~ stics like1~’ to he used by
utilities in the area are e~:k~~ ac the source of power value alterna-
tives to the locks Is land  3nd Hawk Mo~mt a~ n ‘rojects . The fina l capac-
ity and energy values for the power produced at the Hawk Mountain and
Tocks Island sites and for conventioi~c

1. p!ants were determined in
power valuation st’~d-~es na~,c’ by the Feder~~ ?ow~r Conm~issLon as 

d~~S-

cussed in appendix F, ~md by t’~o Power Work ~roups for the 
pumped—storage

plant as discussed in -ip~cndi~: T. The following are the annual unit
values of power at the ;iL~~li tension Sus bars of the steam—electric
plants assumed as an a.tLrnat~ ve measure to the t-~o projects .

Tocka Island
Cortveit~ona . Pumped-Storage

U n i t  Power ower 
— 

Hawk Mtn .

C&pacity Value $/kw 28.00 24.74 29.00
Energy Value flf1ls f~~-hr , 3,2 3.125 3.1

These values were app lied to the power eapac~ties and average annual
energy for tF~ hydroelectric power faoi~~ties listed below:
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In st  :1 lo~ ~)ep~~r’d H e  Aie ra~ e Annual
Pro lect (~.~~~f it v  ~~~~~~~~~~~ -

(1~~~ ) (mi l l ion  kw—hr ’~

Tocks Island
Conventional Insta 1.Litio ~ 46,~ (i(~ ~~~~~ 281.5
Puriped- et.oragc ~

‘
~~~C~OO 7~ 2.0

Hawk Mountain i1 ,(~(Y~ ~ 3 3

13. Navigation. Studies made to t’:~ ie.- ~he effects of
the Wate r  Control  Plan revealed ther-  would be no a d d E ’ L ~’na ~ r~avi-
gaLion b e n e f i t s  over and above t h a s e  res~i I t i n g  [ m n  exi~~t i n c~ or
proposed navigation improvements. The effect~- of the Water Con-
trol Plan on the Delaware River above Trenton would not improve
the economic feasibility for navigation in that reach , nor would
the resulting flow augmentatioris below Trenton have any effect
on channel shoaling or the cost of maintenance dredging. These
studies are discussed in detail in appendix E .

14. Pollution Abatement. in assessing the needs for the Con-
trol  of po l lu t ion , it was de te rmined  that  primary means f o r  satisfy-
ing this requirement placed on water reaources tn~cst be a continuation
of the present standaedc ef waste ~reatnent in all state5 of t1~~
basin with higher standards ultimatel y required. The resulting low
flow augmentation will not reduce the degree of treatment presently
r equired nor the degree of add i t iona l  t r e at m e n t  in the fu t u r e  It
was imprac t ica l  to c r e d i t  th -~ low f l o w  augmen ta t i on  with savings
f rom possible de layed inves~nent~ in fe ~~.ra tre~~tment  f a c i l i t i e s .
Accordingly , no monetary benefits have been assigned to the elements
of the plan for pollution abate-r *~~t.

15. Detrimental Pr o lect Eff ~ cr s .  In evaluating the overall
benefits descr ibed  above , a cc ou n t  was t~~hen of t he  deteimer.tal or
adverse e f f e c t s  of the p lan cf inpr ov ement  on such uses of the
wate~ resources  as r ec rea t ion , f i s h  and w i l d l i f e , t r a n s p o r t a t i o n,
and supplies of w a t e r .  In those cases “~1CL~C such d.’trlncntal ef-
f e c t s  mi gh t  occur , c o n s i d e r a t i o n  ‘~‘as ~ i-’cn to adj is~~ing the total
benefi ts so as to r’~f1ect only the ~~~ av~ rage a:~~, ‘1 b e n e f i t s .
appendix J contains a generalized tr~atnent ot - ‘ ‘J.~mages expected
to fish and wildlife resources as a :.-sii t f ‘~~~~~t~~~~~~ Cont ro l
Plan , together with the acres of l a d  and -“~~~~n . ~ 

r L r .~ r, .. -

be required to replace these resourcee in ~~~~~~~~~ .; ~~~~~~~~~ F ; r~~~

wildlife benefits , no monetary eouivalent . ~oe i ~~~
-.: ‘~

cover ing  such c.amages is p re sen ted .  In the  ca :~ th~ ~~~~~ T:.t
project  some f a e i l  L t i c s  f o r  f i s her i e s  h~~’i ’  b ~.- i  rc! i : ’

~~~ -~ ‘nI a.:
considered in U i -  o..’erall. cost o. ~~~~~ ~~~ t~~~’ H L e - - .
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16.. intangible Benefits. The estimates of benefits consist
of only the monetary evaluation of the goods and service S produced
by the proposed plan of impr:)vement . in r 1dition , there will be
secured from this plan other real benefit~. not susceptible of mone-
tary evaluation which have been taken into eonsideration in the
formation of the plan of development. These include the prevention
of loss of life, which anou i ’~ d to 99 lives in the August 1955 flood ;
the assurance values from assigning of short-term storage capacities
somewhat in excess of levels defined hy maximized net monetary bene-
fits so as to avoid a false sense of flood security to the residents
in the urban downstream reaches; and the value of the esthetics and
geography in providing site developments to insure the realization
of optimum recreational benefits.

17. The evaluation of the various monetary benefits listed
above serves as a measure of their individual contribution to the
economic and social well-being of the region . In addition there
is also an intangible benefit realized from the collective contri-
bution of developing projects to serve as many water resource
functions as economically feas ib le .  This is an essential element
of the balanced program approach employed in the formation of the
plan of development throughout this report.
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SECTI~~ III - ANALYSIS OF COSTS

18. PROJECT COSTS. Prc~j ect  costs include estimates of first
cost , in’.’estment cost, artr~’:~i1 economic cost, and annual financial
cost. AU costs have been adjusted to the 1959 price level. As a
basis fo allocation of costs to project purposes, annual charges
are computed at a cons~ ster.t interest rate of 2—1/2 percent. All
costs and annual charges for the eleven major control impoun&ents
are summarized ir. table V—5 .

19. Estimate of Investmen t Cost. Investment costs are the
sum of project first costs and the accrued interest on those costs
up to the time the proj’~ct services become available. First costs
consist of the costs of such items as lands and damages , relocations ,
reservoir clearing, dam an-i appurtenant works, dikes, access roads ,
building and utilities, engineering and design, and supervision and
athnjn~stratjon. Total first costs are shown or. line 1 of table V—5
and the detai .s are giver, in appendix T , appendix U, and appendix W.
These costs are shown as either jo~.r.t—use facility costs or as spe-
cific costs. Joint—use facility costs are defined as the cost of
frcilities used for more than one purpose, such as the dam and reser-
voir. Specific costs are defined as the costs of project features
normally serving only one specific project purpose, such as the cost
of a powerhouse or a picnic table. This breakdown of costs is
carried through all estimates shown in table V-5. Accrued interest
during construction was computed by applying the 2-1/2 percent inter-
est rate to the total first cost estimate over one—half the construc-
tion period in years. The estimated construction periods for the
major control impounchuents are shown below:

Construction Period (in years)
Joint-Use

Project Facilities Recreation Power
Hawk Mountain 4 2 4
Promp-ton 2 2 -

Tocka Island __ 5 4 4
Bear Creek  

___________ 
3 2 -

Beltzvi11t~ 3 2 —
~~uashico~a 3 2 -
Tre,C.~r _ _ _ _ _ _ _ _ _ _  

U 2 -

Maidc~ dree k 3 2 -

Blue Marsh_ 2 2 - 
-

Newark 2 2 -

Christians 2 2 -
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20. Annual Charges. For the purposes of project evaluation
and cost allocation studies, escimates of annual charges were com-
puted using the followfng items :

a. Interest and Amortization . Annual amortization and
i n t e re s t  charges were c oTnputed over the economic life of the proj-
ect estimated at 50 years ,using 2-1/2 percent as the interest rate.

b. Operation and Maintenance . Estimates were made of
annual opera t ion  and maintenance charges which would prevail over
the economic life of the project. Separate estimates were computed
for joint-use facilities and specifIc facilities.

c. Major Replacements. Estimates were made of equipment
or other project features which would require replacement during the
life of the project, such as pumps , generators, and other major
items beyond the normal operation and maintenance.

d. Economic Cost of Land . This is the value of the
land  and a l te rna t ive  uses which are foregone as a result of these
lands being required for the project. Estimates of these economic
val ues were based on the marke t value of such lands, exclusive of
acquisition costs, converted to an annual loss of net income by
amortizing at 5 percent over the 50-year period .

e. Taxes Foregone . For those projects with power facil-
itie . the economic costs of taxes foregone were computed. This is
the vaiue of the amount of all taxes which would not be collected
as a resul t  of a Federal powe r devele~~~eut  ra ther  than the moat
likely non-Federal development. These values were detevmined
by the Fede ral Powe r Coutnission and are discussed in detail in
appendix F.

f .  Annual Economic Costs .  The sum of the above items
gives the total annual economic costs. These are the costs of
the e s t a b l i s hm e n t , opera t ion , main tenance , and replacement of the
pro jec t s  i n c l u d i n g  .‘.ny leases due to adverse effects whether or not
the~.r’ are paid for directl y. These differ from the annual financial
costs  b y the value  of ccono mi c  ca rt  of land  and taxes foregone which
a r e  s u b t r a c t e d  from the annual economic costs.

21. ALTERNATIVE COSTS. Estimates of aL t ~~ native  costs for
indivi&aal sing le purpose projects were used in cost allocation
studies as bases for limiting the ben - f .ts and for identification

- 
-. of separable cos ts tn ~L° separable s -remaiaiug bene it cost

allocation analyses. The average anauai ccono~ ic charges for
aI i eer ~~- iv ~’ ~ ‘I n - 1 r no~~(’ T ) r oj o ct a  crc ~‘i’~~~’i ~~ ‘“~~7~ V—6. These
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costs consist of similar charges to those considered for the pro-
posed multiple purpose projects. The bases for computing those
alternative costs are described in subsequent paragraphs.

22. Alternative Cost for Reduction of Flood Damages and for
Supplies of Water. The bases for selecting alternative single pur-
pose projects for flood control and water supply were: (1) tha t
the alternatives would produce the same level of benefits as pro-
vided for these purposes in the multiple purpose projects, and (2)
tha t the alternatives considered be the most economical projects to
be developed for these purposes. In the formation of the plan of
development it has been demonstrated that the projects selected had
the best potentials for either long and/ot short-term storage capac-
ities in the area served by these projects. Consequently, the best
alternative single purpose projects would be at the sites of the pro-
posed projects. In the case of the existing Prompton and Bear Creek
flood control projects proposed for modification to include long-term
storage for water supp lies , the best alternatIve single purpose proj-
ects would assume the existing sites to be undeveloped. Estimates
were made of costs of alternative flood control and water supp ly proj-
ects and reduced to annual charges by amortizing the investment costs
at 2-1/2 and 4 percent , respectively. The 4 percent rate was used for
supplies of water to be consistent with the benefits assumed. For use
in identifying separable costs , as explained below , the aunua l costs
of alternative single purpose water supply projects were computed
also at 2- 1/2 percent interest. The alternative cost developed here
should not be confused with the benefits which were computed on the
basis of overall experienced costs of existing projects used as
alternatives. In the cost allocations which follow, costs to be al-
located to supplies of water are based upon either the benefit or
alternate cost, whichever is less, In order to identify separable costs
for power installations at the Tacks Island project, an estimate was
made for a flood control and water supply dual-purpose project at the
site. The dimensions and estimated costs for single purpose projects
for reduction of flood damages and supplies of water are shown in
table V — 7 .

23. Alternative Cost for Recreation. The alternative cost for
the recreation features in each project was based upon $1.05 per
visitor—day which is the average per visitor-day charge for state
parks in the region as presented in appendix W. This estimate con-
sists of similar charges to those specific recreation costs for the
multiple purpose projects. The total annual alternative recreation
cost was arrive d at by applyin g this rate ($1.05 per visitor-day)
to the total annual net attendance expected at the proposed project.

V-Il



24. Alternate Cost for Power. The alternative coats for ob-
taining the same energy output from conventional power facilities
at the Rawk Mountain and Tecks Island projects are the same as the
power benefits described in paragraph 12 and appendix P.  The *1-
ternative cost for the pumped-storage facilities at ‘tock. Island
was based upon an alternative pumped—storage plant without the Tocks
Island dais and reservoir . The estimated cost of this al ternate
pumped-storage project was based on an estimate, by a firm of con-
sultants, for privat o development of the pr oject. To the basic esti-
mate of cost for 366,000 kv installed capac ity in a pumped-storage
project , costs were added for land and damages f or the upper and
lowe r re servoirs , for clearing both reservoirs , for engiueer iflg and
design (in accordance with methods followed in estimates bl Corps of
Engineer .) and for supervision and administration (in accordance wi th
estimates by Corps of Engineers) . Including the inter eàt during con-
struction (at 6% interest rate) the estimated investment cost tot the
alternate project was determined to be $57 , 200 ,000 . r~is estimated
cost was used to establish the annual charges for alternate pumped—
storage facilities for the Tocks Island Vroject.

v-I 2
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25.  SEPARABLE COSTS - R E M A I N I N G  BENEF I TS N E T ’( .  A l l o c a t i o n
of c o s t s  [or e t c h  .~a j o r  impo :nd  i n , !  p r o j e c t  was  t ra de  t ’  o b t a in  t h e
e q u i t a bl e  d i  s t r i b ,  i o n  of he c o s t s  of  a mu! ’  i p 1e- p-~rp ;e 1o ject

among the  p u r p o s e s  ser ’c d ,  A l l  p r oj e c t  c o s t s  w~~r €  a l l o c a t e d  -i the
s e p a r a b l e  c o s t s - r e m a i n i n C  b e n e f i t s  met r iod  wher in e a c h  f u n c t i o n  is
a s s i g n e d  a ’ l ea s t  i t s  s e p a r a b l e  cos t , a nd not t v r -  t i t a n  i t s  a l ter -
n a t i v e  co--i t or b e n e f i t , w h i c h ev e r  is the l e s s e r .  Art 1 a - r ’  i z a t i o n
p e r i o d  of 50 \- e i r s  a t  2 - 1 / 2  p e r c e n t  was used in  t he -or a l l o c a t i on s .
Th i s  ine ’ hod pr - i d c ~ j r  an  e q u i t a b l e  s h a r i n g  aI ;ion ~i :0 p u r p o s e s
in the s a v i n g s  r e s ~~I i n o i o n  m u t t  ip l e — p u r p o s e  d e c  l p a i e n t  . The
cos t  a l l o c a t i o n s  fo r  each p r o j e ct  are g iven in t a b l e s  V-8 to V- I S ,
i n c lu s i v e  For t h e  u~~rp- -s~~s of c o m p a r i s o n ,  a cos t  a l l o c a t i o n  for
Tocks  I s l a n d  p r o j e c t  w i t h  p u mp e d - s t o r a g e  o m i t t e d  as a p r o j e c t  pur-
pose is shown in t a b l e  V -19.  The r e c r e a t i o n  c o s t s  and b e n e f i t s
used in  the  cos t  a l l u u a t  i o n  ~~ud ie s  are on l y th o e p o r t i on s  of the
c o s t s  and b e n e f i t s  w h i c h  a re  d i r e c t l y a s soc ia t ed  w i t h  the m u l t i p le-
purpose  d e v e l o p m e n t  ~~~t e a h  p r o j e c t .  The d e t e r m i n a t i o n  of those
r e c r e a t i o n  f e . -i t , i r e - -~ d i r . a c t l v  a s s o c i a t e d  w i t h  each m u l t i p l e -pu rpose
pro~ c - c t  is p r e s e n t e d  in d e t a i l  in a p p e n d i x  W.

26 .  S e p a r i b l e Ce- - t s  The s e p a r a b l e  cost  for  each p r o j e c t
p u r p o s e  i s  the d i i  t - r c t e c  between the cos t  (at  2 - l / 2 ’ /, i n t e r e s t )  of
the  m u l t i p l e - p u r p o s e  j~r o j e c t  and the  cost  (at  2 — 1 / 2 7 .  i n t e r e st )  of
the  i r ’ s t  ~~~ n - n i ’  i i  a l t  r o i l  i ’ - e  p r o j e c t  to o b t a i n  the  same b e n e f i t s
of  t h e  O f  o r  p r ; n ’ - --e s  w i t h  he speci  fled p u r p o s e  o m i t t e d . Since a
r e c r e a t  1 1 ,  p t  cot  i i i  wa~ j u l - r e n t  a t e t c h  s i t -  because  of the
a t t r a c t i o n  - i t to rded by pen areas and l i t - t i t e d  im p o u n d m e n t s  for con-
se r ’.-a t  i on r r ed I - - s - n t  a .  ci - t u i l a t i o n  p u r p o s e s , i j i o c  i f i c  c o s t s  for
d i r e c t  l v  l i t n - h  r t - c  r e a t  I n we r e  ti -.c-J i n  l i e u  oi separable costs.
Sep a r a b l e  c o s t — i i - i  - r  I n c  l o d e  spec i f i c  c o — i t s  fo r  pots-er f a c i l i —

les  p l u s  t he h I t - r i ’ i l ab  i t  add i  t i - n i  i s t  1 i tic I ~d I n~ tha t pur —
— a - I n t he pr  i t - c

2 7 .  A H -  t i n  of C o s t s  b r  M o d i l v i n g  E x i s t i n g  P r o j e c t s .
Acco rding t o  tN .  ‘ f m -  - - q - - n -n  .- I r  p r o j e c t  d e v e l o p m e n t  ~;iven  in
a p p e n d i x  Q, t N -  rnod i I u ~ i tt- - required at P r o r i p t tn  and Bear Creek
will be room - a t  ‘er i t , - n - : i s t  i n g  lo od  c o n t r o l  p r o j e c t s  have been
in operati on f o r  I S  and 29 y e a r — , , respectivel y . For purposes of
allocating costs on a uu- - i ste nt basis and to  assure tha t the sav-
i ngs  from m u l t i p l t - - ~~ i r p ’ ’ - - . - p r o j e c t s  a t  t h e s e  s i t e s  w o u l d  be shared
equi tab ly by a 11 p rp  - c  s , i t was nec es sa ry  t - ‘  a l l  oca e the  t o t a l
cos t s  f i r  each p r o j e c t , in c l u d i n g  t h e  c r 1  of the completed flood
c o n t r o l  pro ject and niu difi cation costs , as i f  t h e  p r o j e c t  were to
be d e v e l o p e d  l o t  full multip le-purpos e potential at t h e  t i m e  of
modi ficat i o n .

V -1 3 (Re - . Nov.  1960)
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28. R e a l l o c a t i o n  of Opera t ion  ar t d _ M ain t en an c e  C o ;t s ~~~or
Fu tu re  Suppl ies  of Water. Under the pr ivisions of the Water  5-appl y
Act of 1958 ( T i t l e  III of Pub l i c  Law 85-500) , an- amount not t~~ exceed
30 percent of the total project cost would be allocated to future
supp lies of water itt the Federal interest proj€cts of the Water Con-
tro l Plan, and repayment of this amount would be deferred until use
of f u t u r e  supp lies is initiated. The operation and maintenance costs
a l loca ted  to s u p p l ie s  of w a t e r  f o r  each project were suhallocated to
i n i t i a l  and f u t u r e  supp lies by d i r e c t  ass ignment  of the spec i f i c
po r t i on  of these costs and by distribution of the remainder or joint-
use por t ion  on the basis  of the first costs as~~igned to these two
purposes . The operation and maintenance costs related t f u t u r e  supp lies
of water were then reallocated to other project purl ses for the de-
f e r r a l  period as shown in table V-20. An example c-f the procedure
followed in determining operation and maintenance costs for current and
future water supp ly ,  and the procedure used to suballocate those costs
for future water supply to the operation and maintenance costs for other
project purposes is shown in table V-2l for the Beitzville Project.

V- 14 (Rev.  Nov . 1960)
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TABLE V-i

MAJOR CONTROL IMPOUNDMENTS

Purposes Served
Project Location (See Legend)

Hawk Mountain East Br. Delaware River , N. Y. W.S., Rec., F.6M., Pwr .

Proinpton 
~J Lackawaxen River, Pa. P.C., U.S., Rec. ,  F.6M.

Tocks Island Del aware River , N. J., Pa. F.C.,  U . S . ,  Rec., F.6M., Pvr .

Bear Creek 
~J Lehigh River, Pa. F.C., W.S., Rec., F.&W.

Beltzville Pohopoco Creek, Pa. F.C., U.S.. Rec. ,  F .& W .

Aquashicola Aquashicola Creek, Pa. F.C., U.S., Rec., F.&W.

Trexler Jordan Creek , Pa. P .C. ,  U .S. ,  R.ec., F .~~J.

Maiden Creek Maiden Creek , Pa. P .C. ,  U.S., Rec. ,  F . &W .

Blue Marsh Tulpehocken Creek , Pa. F.C.,  U.S.,  Eec.,  F . &W .

Newark White Clay Creek, Del. W.S., Rec. ,  F.& W .

Christiana Christina River, Del. U.S., Rec., F.~~J.

LEGEND :

P .C.  - Reduction of flood damages

U.S. - Supplies of water

Eec. - Recreation 
-

F.6M. - Fish & Wildlif e

Pvr . - Power

~J Modification of existing project

TABLE V-i
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TABLE V - 2 l

SAMPLE COMPUTATION

OPERATION AND MA INTENANCE COSTS
FOR C U R R E N F  AND FUTURE SUPPLIES OF WATER - BELTZVILLE PROJECT

Tota l  f i r s t  cost  ~‘f su p p l i e s  of w a t e r  - $7 C- 537 C 100 (Table V- 12)
Cost of future aupp l ies of water is 3 Q0)/~

C ) f  t o t a l p l C j e C ) t  cost w i t h o u t  c o s t
of  i n d i r e c tiy  r e l a t e d  r e c r e a t i o n

0.30 ;-~ $13 C 8 i 3 C 000 - 4 , 143 , 900
Cos t  of c u r r e n t  supp lies of ~-.3ce r - $3 C 393 C 200

T o t a l  annua l  cost  of O&M f o r  supp l ies  of water
Sepa ra b l e  C o s t  - $33 , 700 (Table V - l 2)
Allo cated cost - 14~~~~ (Table V-12)

Total cost - $48,200 (Table V-12)
Specific C O S t  ( w a t e r

supp ly o p e r a t o r )  - $ 6 , 000

Annua l  cost  of O&M f o r  f u t u r e  s u p p l i e s  of w a t e r
$33 , 700 - $6 4 000 $27 , 700
$14 , 500 x 27 , 700/33 C 700 11 , 900

39 , 600 ( J o i n t - u s e  c - ’ s t )

4 , 143 , 900/ 7 , 5 3 7 _ i O U  x $39 , 6.OO = $ 2 1 ,800(f utu re )

Annual c-m t of O&M f r  current supp lies of water
$4b ,200 - ? _ l ,800 $ 26 , 400(current )

Suballocation - f  0&M f o r  f u t u r e  s u p p li e s  01 .-.,i to.-r  t o  other
project purposes .~n b asi 41 of f i r s t  c o s ts .

Table Reduction Ri- c z c -~~t i j i i , Supp lies
A l l o c a t i o n  of D irec t l y of
f o r  O&M F l o d Damages R e l a t e d  W a t c r 4 C u r r e n t  To tal

Table  V - l 2  $ iO ,lO0 $ 23 , 700 $ ~b , 4OO $ 80,200

Suba li-Icot ion ,

f o r  O&M t )r  f u t C o r i .

supp lies ot  w a t e r  10 , 600 .j, 500 7 4 7Q0 2l ,800

T o t a l  $ 40 ,700 $ 27 , 200 $ 34 , 100 $ 102 , 000

(Added Nov . 1960)
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S YLLA BUS

In 1955 the 21 ,58°,000 people residing in the Delaware River
Water Service Area parti Lipated in abou t 137 ,700 ,000 visitor-da ys
of one-day o u t i i i ~~s , 75 ,800 ,000 visitor-days of overnLght outings
and about 132 ,00(J ,00() visitor-days of v a c a t i o n s  awa y from home .
These activities included swimming, boating , picnicking , sight-see-
ing , weekend vfsiting of friends and relatives , hiking , h u n t i n g ,
photography , camping , visiting museums and historical sites , going
t o  t h e beach a n d p a r t i c i p a t i o n  in v a r i o u s  outdoor s p o r t s  and games.
th ey  were  engaged in a t  s t a t e  parks , state forests , state game and
fish lands and waters , county and municipa l parks , p icnic grounds ,
Feder a l ar e a s , histor al museums and sites , at resorts , in travel
and at the 5eashore . This total recreation activit y, which to a
large extent makes use of outdoor resources and facilities, is ex-
pected to incrL t~ e by more than 6-1/2 times between 1955 and 2010.

This appendix finds that the recreation products of multip le-

~u r ~~o -~e darn and reservoir projects for the development of the water
resources ol the Delaware River Basin would make their princi pal
contribution to the satisfaction of the above indicated recreation
demands hv providing opportunities for one-day outings . More spe-
citicall y these projects would  p rov ide  b r  a c t i v i t i e s  of the k inds
b ound at  ce r t a i n  state parks and related state park type of estab-
l i s h m e n t s .  In s eg r e g a t in g  such activity f rom the  t o t a l  r e c r e a t i o n
demand , i t  i s  ~cei i  t h a t  t h e r e  was a p t e n t i a l  demand f o r  s u c h
t O L i 1 it ~~15 t o  s u p p o r t  a v i s i t a t i o n  of 33 , 570 , PU ()  i n h e r e n t  in the
p o p u l a t i o n  o l  t he  Dc 1a - ~v i r e  R i v e r  W r i t e  r S e r v i c e  Area in H55.  For
t h i s  same y e a r  t h e r e  was an a c t u a l r ecor d e d  a t t e n d a n c e  a t  s t a t e
par k t y p e  a t  establishments located within or imm ediat el y av a i l a b le
to  the  p o p u l a t i o n  of t he  D e l a w a r e  River Water Servic e Area of
26 ,~~37 , 0 ( )( )  v i s i t s .  Thus t h e r e  was a need fo r  faciliti e s to support
6.733 ,0(11, visits in  l~~ ) 5 over the  e x i s t i n g  c a p a c i t y .  Abou t 1/3 of
the recorded use of these state park type facilitie s was in excess
of the standard capacit y of such areas , resulting in serious over-
use and deterioration of many public facilities. Thus the total
needs above existing facilities (or 1Y55 , was for capacity to
support about 1 , i~~0,00() visits. If the annual use of state park
type of establishment s per capita of population continue s to
i n c r ea s e  i n  the  future as it has over the past , and the projections
of popul ations increase , and economic expansion appears to support
the as sun ition tha t it will , the demand for c a p a c i t y at  s t a t e  park
type of esta bl ishni ents would reach 5i ,~~OO ,0O0 annua l visits by 1965.
By 1980 the t o t a l  annua l v i s i r a t i o n  would reach 48 , 700 ,000 and by
2010 would he expec ted to rea~ ’i 2.!7 ,000 ,000 visits a year.

a (Rev. Nov . 1960)
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The l) laf l  for ou tdoo r  r e c r e a t i o n  p r e s e n t e d  h e r e i n  comp l e m e n t s
e x i s t i n g  and going p r o g r a m s  w h i c h  a re  be ing  vigorously expanded in
response to the increasing demands Ofl f a c i l i t i e s  at  a l l  l e ve l s  ol
government  b y the peop le ot the Delaware River Water Service Area.
This p lan emphasizes the place of facilities for one-day outings ,
w ith the additiona l consideration for overnight camping. The
recreation potentials for a combined total of 60 vater resources
projects have been defined and reported upon in Appendix I,
“Recreation Resources” , Appendix R , “Water Control at intermediate
Upstream Levels” , and in the present Appendix W , “Recreation Needs
and Appraisals ”. The total recreation potentials tha t could be
developed at all these projects would support about 38 000,000
visits annuall y. Within the present appendix a total of 22 dam
and reservoir projects are reported upon . The recreation p lans
for these projects would provide capacity to support a total of
abou t 23 ,980 ,000 visits a year. These projects would increase the
total recreation area of the Delaware River Basin by about 162 ,800
a cr es of wh ic h 41 ,400 would be impounded waters.

(Rev. Nov. 1960) b



RECREATION NEEDS AND APPRAISALS

I INTRODUCTION

1. Scope Described here are the methods and techniques
employed in the present report to meet the requirements placed
upon recreation planning as a coequal physical and economi c pur-
pose served by the multiple-purpose plan of development for the
water resources of the Delaware River basin. These studies have
been concluded through he use of data and technical facilities of
the National Park Ser\ice and the Corps of Engineers and have sup-
ported analysis of he recreation purpose that entered into all
steps of the p1ar~~ing described in Appendix Q to this report,
and in the various other appendices which support the recommended
plan of development.

2. These s tud ies  or ig ina ~ ed in close col labora t ion  between
the resources planner seeking tools for his  task and the expert
in one particular field of recreation with data and knowl edge
from which to fashi on ‘he tools. Such collaboration led to a
series of procedures contribudng ‘c rhe method preeen~ed here.

3. Essentially this s~ r1es of procedures comprises a method
for anal ysis of the recreation purpose in comprehensive water re-
source planning . It providEs that each agency would pursue those
studies related to its normal area of responsibtli~ y in accordance
with the scheduling of specific assignments ‘ha would assure an
orderl y report procedure .

if Appendix Q, “Formation of the Plan_~~ eveloptn ”, prepared by
the U. S. Army Eng ineer District , Philadelphia , Deparemenf~ of
the Army .
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II OLFINI r L oN OF ~HE PROBLEM

-4 . Recreation u s a  Plann ing  Purpose.  In a c c o r d a n c e  w I t h  the
basic authority contained in Congressional actions discussed in
Appendix A 2/ t o  this repert , and as stated in Appendix Q, the con-
~ept i :i support of formation of the plan recommended m i  development
arid ise of the water resources ot the Delaware River basin considers
t f i a t public recreation use of these waters constitutes a pu rpose  of
til e p lanning . Such a pl anning sta tus for  recr eation , coe~ ual with
p a ining purposes  of hydroe lec t r ic  power , flood control , irrigation ,
‘av i~ ation , and municipal and ind us t r i a l  wa ter supp ly, apj~ -- r s to
ne oto,L stCnt with human needs imposed by the indica ted soci~ I and
C- OOOIrLLC trend s of the region. Justification for the magnitude of

~ecreatioii proposed herein derives primarily from the existence of
a population which is predominantl y urban and wh ich is engaged for

ti e -:~ost part in a kind of economic growth that encourages increas-
ing emphasis on use of available land s and waters for economic pur-
p~ ses . Thus the ratio between tie increasing population and its
increasing economic demands on land and water on the one hand , and
i~~s iacreasing need for land and water for recreation on the other
pre sents a situation alread y considered cri tical and requires that

~~r e i  I tOn i escu rees be U1~v&~ U ad e q u a te  cons ider i t iun~

5. Planning Conditions I posed on Recreation ~.irp ose. The
general condition arising out of recreation as a planning purpose
La  one of placing upon the planning effort a requirement to deve l-
op, adapt arid make use of  acceptable methods of planning anal ys i s
in order that recreationa l use of water in such a program may sub-
mit to all appropriate measurements of public investments a g a i n s t
pub lic returns. By such a definition , the requirements of recrea-
tion analysis enter into the formulation of multiple-purpose pro-
grams on a basis of just ilication comparable with other water uses
wherein recreation is quantitative ly defined in terms o f  m a r k e t ,
costs and bene t i ts.

6. S_pec ial Problems of  Anal ysis. A princ ipa l d il ticu l ty
arising out of such requirements of recreati on anal ysis is that
as a p r o d u c t  of water resource development , the available data
and sources of information concerning recreation are not such as
to lend readil y to quantitative analysis , and ce rt a in l y not  alw ays
with the same degree ci c ’nt idence as do data re g aidi g other prod-
u~ ts of water resources development .

2/ A ppendix A , “History of investigation ”, prepu t ed by the U .S.Army
Eng ineer District , Philadelphia , Department et the A - ~

( I  / .  -~ v j i b , )  W-~2
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E c o n o m i c  a n a 1y ~ is ot r e c r e a t  ion Is  a p u r p o s e  of ~; i t e r  use  p l a n n i n g  is
a r e l a t i v e l y  r e c e n t  u n d e r t a i < i n g ,  and i b a c k l o g  of b a s i c  p r o c e d u r e  has
not  been a c c u m u l a t e d  as is  the  case w i t h  o t h e r  w a t e r  uses W h i l e  i t
is pos s ib l e , as shown l a t e r , to  r e d u c e  to  q u a n t i t a t i v e  t e r m s  a c on-
s i d e r a b l e  amoun t  of wha t is known about  r e c r e a t i o n  as i t  r e l a t es  to
the  p r e s e n t  r e p o r t  t h e r e  r ema in  a r e a s  of u n c e r t a i n t >  . Among t h e s e
is the u n c e r t a i n t y  as to what  a re  the  I p p r o p r i a t e  and p o s s i b l e
a l t e r n a t i v e  k i n d s  of r e c r e a t i o n  o p p o r t u n i t i e s  t h a t  go i n t o  the  evalu-
a t i o n  of r e c r e a t i o n  as a p l a n n i n g  purpose . The q u a l i t y  of r e c r e a t i o n
resources  does not seem to be ex p r e s s i b l e  in q u a n t i t a t i v e  te rms . I~
I t appea r s , g e n e r a l l y ,  f rom i n f o r m a t i o n  c o l l e c t e d  in c o n n e c t i o n  w i t h
t h i s  r e p o r t , t h a t  p r e f e r e n c e s  in r e c r e a t i o n a l  a c t i v i t i e s  a re  l a rge l y
a m a t t e r  1 i n d i v i d u a l t a s t e , e x p e r i e n c e,  d e s i r e  and the pe r sona l
i n v e s t m e n t  r e q u i r e d .  The e x t e n t  of p a r t i c i p a t i o n  in any a c t i v i t y
is c o n t r o l l e d  to  a c o n s i d e r a b l e  degr ee b y the a v a i l a b i l i t y  at
op p o r t u n i  t i e s .

7. Basic Unit of Measurement Emp loyed. It is sought here to
measure  the effectiveness and justification of proposals and recom-
mended expenditures for recreation features in terms of net annua l
visitor days of recreation opportunity provided in an area for which
a need is indicated. This report does not attempt to equate benefit s
among such activities as camp ing , fishing , swiusning , picnicking,
hunting and boating except to attempt to maximize outdoor recreation
opportunity provided in terms of the greatest range of choice among
v a r i o u s  a c t i v ’t i e s  for the participation of the greatest number of
peo p le

W - i  (Rev . NOV . 1Q60)
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111 ~~~~~~~~~ 0’ Cd RECREAFION MAItKET

D i s c u s s i o n .  E ) (  d i n u o d  or mar~ret r~ r re r e a t i o r  c~~n s i d —
ejed iii this appendix r e s i d e s  in ii -

~ peop l e  and the economy of
t in. .,ervice area . An at r e i t  is c,.: i de  t o  define this market quanti—
t a t iv e l V 1 1  t e l  n. of expect  d g r o w t h , in terms of its geographic

la r a c t e r i a t i c s  ~~ d in ‘ ere c of m a gn i t u d e  as we l l  as in t e rms  of
seaso i a l i t y  and otla ’r p e cu 1inritie ~. Such measurements ar nortin—
c u t  to i~ rmi l : l t  i tin of t l ~ e x t  ent to w h i c h  dev e l o p m e n t  of t h e
water r - ;e ’rc et, at t iti Dc a w a r e  R i v e r  d r a i n a g e  area may he juSti—
f l ed  fo r  t h e  pi pose of s t i s f y ing  t h i s  m a r k e t . The types  of a c t i —
vit ’v in c l u d e d  bi er e  ir e l - w i t h i n  which  the recreat  to ’ . p roduc t s  of

~a t e r  development mus t  be e - , a l u a t c d  are those  g e n e r a l l y c l a s s i f i e d
as one-day out tugs , o v e r i t i o b o u t in g s and vacations away from home .
S o C ~~t~~_ a l  i v , t hey lay ~rtclude swiruning , p i c nL k  -~~~~~~, sight-seeing ,

g ,  p ht t o g r a p P - g o i n g  t o  the beach , fishing , hunting , camping ,
v i a l  n-~ sin’ eons , h I ’ ag and other  ou tdoor  a c t i vit i e s .  They may
be engaged r a t  s it e  p a r k s  s t a te  f or e s t s , and game and f i s h
lands , ce~ b y parks , n t U n i c l p c  pu rks , picnic gr-nunds , FLdera l areas ,
h istcii c~~I sites and ‘nuteums , r o , a i t s , in t i a v e ’l a - t n  a t  the seashore .
i t  H L  m a i n , 1c t i v ~~t i o 5  c l  p r i n c i p a l - - n c er n in this report are
t P ’ s &  g e n e r a l l y c on s i d e r e d  000-revu nue producing , of b e n e f i t  to the
p u b l i c  we l  t i r e  a i d  ~ioS L  o t L o n  p r o v i d e d  a t  pubi Ic expense.

~~. (~, Ou t iphi c ~io~~~ e r I .tt L-: s ~~ i lii R~~~~-~ tioii M a r k e t .
w it jle the  to source under cu -Is idera t ion here is  l i m i t e d  t o  t h e  d r a i n —
igo wrea o f  th .~ De l a w a r e  R ver and is  t h e r e f o r e  s u b j e c t  t~~

. exact
d e t c i i t i o n 01  geog op i t i  b o u n d ar y ,  t he m a r k e t  t o i  the  r e cr e a t i o n
p r o d u c t s  - x p t - c t e d  is a res.ii I  u f  tue r e s o u r ce  d ‘e ~~~~ p I e  ~ H
easil y defined . lit t h e  p r e s e nt  c i s c , w h e r e i n  t he  b a s i c  a s s i g n m e n t
ii ries the requirement .f b a r  l w  L I  stud y incorporati ng recrea-

t i n a l  use of -ot t c as otis of t n -  pu rposes  u n d e r  sttidv , the prob-
lem o I m a r k e t  i l e n t  i i i  c a t  i i i  i s  I is t  i n  I y d i  f f e r e n t  t i n  bat en—

1 -red in t h e  e a s e  ot  a s i n g le  i n d e p e i d ’ t t t  p r o j e c t  t o w h i c h
r e c i f a l  i on  1 gu t  be added a s at i i u r e i n i ’ i L . i l or ~n l l  i t  e r a l  f u n c t i o n

U ’  essa r y ,  l i t  i i i ’  o c & S ’ O t  s t u d ’. to make some d e t e r m i n a t i o n s
of  t he  e .’ i  st ence  i f  t he a r k e t  f i r  o u t  door  r e c r e a t i o n , e v a l u a t e  i t s
needs , i d  measure  t h es  aga i i t ~~~t t iti’ a p i c i t v  of  w a t e r  d e v e l o p m e n t
with i n t i e  D e l . w . t i  R i v e r b~ i si n l o t  m e e t i n g  t l~~- demand s of such a

- - t r ~~, t  B I t  l v  a t t a d , ‘ lie ma r k e t  f o r  r e c t a Ian w i  - found to
t ake on geo~ r a p i ic J O:  u l  i~~r t - t  i t’ s ret i ’ - t  ing I t  b I t t  t i t t e t ’  major

‘ - a n t i  u ni ts of market a r ’ l v i  t y .  One i s  t h at  a u rg e number  of
peop1~ 11 v i  rig w i t  b i n  ho Do t a w . t r e  River Water Servi ee A i- make im-
pu r t a n t  U l t e  of  ri r ‘ation resources and t a c il i t i e s  b o t h  ~ r t h i n  and
o u t s id e  t he D~~l a w n r e  H i  v e t  t t -a lna g t ’  area , but wit b i tt the Delaware
R i v e r  W t , t e r  Si’ r v l  Ce A r . a Thc second I s  t at ‘ l a r g e  lumber  of
p e op le  l i v i n g  w i t h i n  i i ,  D i - l a w a re R i v e r  d ra i nage  a r i a  jitake Important

(R ev - iov I u ) J P ) )
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use of r e c r ea t i on  resources and f a c i l i t i e s  both  w i t h i n  and outs ide
the drainage area but within the Delaware Rive r Water Service Area .
These were considered to be the influence of greatest impact on
resources use .  Howeve r , a th i rd  a c t i v i t y  is tha t of t o u r i s t s  and
vacationists who are attracted to the region in large numbers from
all over the United States and whose demand is pronounced at the
major resor t  areas , on the histori cal in teres ts  of the reg ion , and
on at least the cities of New York and Philadelphia. In . addition
there is movement between the Service Area and such areas as Chesa-
peake Bay and New Eng land , and other areas of attraction. The de-
tailed definition of these latter conditions proved to be beyond the
capacity and need of the present study.

10. Population of the Market. The basic population consid-
ered here is composed of the people living within what is defined
in Append ix B 3/ of this report as the Delaware River Water Ser-
vice Area . Included are the States of New Jersey and Delaware;
13 counties of Pennsylvania within the Delaware drainage area; the
New York City Standard Metropolitan Area including New York City
and four counties in New York State , together with eight coun ties
in New Jersey; and the New York City Expanded Metropolitan Area ,
including thr ee coun t ies in New York S ta te , one c o u n t y  in Connec-
ticut , and one coun ty in New Jersey. (See plate I at the end of
th i s  appendix) . The economic c h a r a c t e r i s t i c s  of the popu la t ion
are d i scussed  in Appendi~ B . I t  is no te  tha t the  ~opu ~~~t ion of t he
W a t e r  Service Area i~ p u e d o m i n a n t  ly urban and is emp loyed in the
m i l l s , f a c t o r i e s  a , ,  o f f i c e s  of the turi’ ,t . Thi s  p o p u l a t i o n  is
reco i l e d  as  2l , ’t~i9 , 000 b r  1955. I t  is e x i t t c t e d  to  r e a c h  25 , 000 , 000
b y l ’65 , 30 , 000 , 000 b y 1980 and A 2 , 000 , OPO b y 20 10

11. Magn i tude  of the R e c r e a t i o n  M a r k e t ,  The p o p u l a t i o n  de-
f ined  above suppor t s  the  bas is  for deriving the magnitude of the
gross demand on outdoor recreation resources and facilities. In
order to make use of available basic data contained in published
sources 4/ concerning the recreation habits of the population a-
bove and in the interest of consistency among such data , the total
population figures contained in Appendix B were adapted to reflect
tha t part assumed to generate the principa l demand on recreation

3/ A ppendix B , “Economic Base Survey ”, prepared by the Office of
Business Economics , U. S. Department of Conunerce.

4/ A Stud y of Outdoor Recreation Activities - Preterences of the
Population Livin& In the~~~~~ion of t he  Delaware Ri ver Basin,
prepa red tor the Niitiona l Park Servi te under the auspices of
the  N a t i o n a l  R e c r e a t i on a l  School  b y A u d i e n c e  Resea rch  I n c . ,
P r ince ton , New J e r s ey ,  Janua ry 1958 .
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resources and facilities. This part is arbi t r arily se le cted as
consisting of the age group of 10 years st at above i t  about 8O~ of
the population. The data referred t o  i n  Yihove wet ’ obtained by
i n t e r v i e w  of a sampl ing  of the  a d u l t  (21  throu sh h5 apr proup)
population within the Delaware River W a t e r  S e r v i c e  Ar t including
all of the state of New Jersey, ‘he Pennsy lvania count jo’ of Berks ,
Bucks , Carbon , C h e st e r , D e l a w a r e , Lehi g h , Monr oe , Mon tt’ o -,i- rv ,

N o r t h a m p t o n , P h i l a d e l p h ia , Pike , S c h uy l k i l l , and W a - - n e , t h e  N. -~
York counties of Schoharie and Sullivan ’. and D~~lawa r ,- ‘in ios ‘if
New Castle and Kent. These data generally ‘xpressed in i- rLe r- t-
ages of both the participating adult popul~tti . ’ n and ‘he ‘ o r a l
adult population , have been app lied here ‘a  ~he nt n - i l a ~ I of i- he
entir e Delaware Rive r Water Service Area age pr oup of 10 yta rs
and above . It is to be noted t b a ~ w hi -r oas ‘h  d a t a  r e f I t  j u g
recreation habits and preferences are b r  ‘lie 1957 calendar ycat
t hey  are applied here to the  1955 p o p u l a r  Hr  tip ur es , S i l U t P05 ’

o the r  i nfo r i na t i~’n was consistent a’ this poi ‘ ‘  No a d j u s ’.e n t
was made for the increas e between 1955 and l9’7 , which ove r a
long series of years will hi-- seen in later n ar .up r .tt h r r~~ amount

t o  more t han  2 - 1/2  p e r c e n t  a y e a r .  A p p l i c a y i c o  01 ‘ bi t  f i n d i n g s
contained in reference 4/  above i-o ,h lju ’~’ eti Pt PUlSi ion fig-
ur i s of 1955 is  contained in t a b l e  W - 1 .

TABL E W - l

DELA WARE RIVE R WATER SERVI CE AREA
OUTDOOR RECREATION ACTIVITY FOR 1b 55  iii V IStTOR-DAYS

(See p l u 1 -  2 un d  ‘
u for types lb ret - r i -at io c~~ i vi ’ ies  incl u d ed.

One—Day Overnigh t V a ct~ ions
Out ings  O u t i n g s  Aw~y f r o m  H u r t -  Total
(1000 ’s) (1000’s) (1000 ’ s) (1000 ’s)

137 ,700 75 ,800 1 32 ,000 ~.5 ,5OO

From these data it is concluded tha t the demand f i r  l iii - ’ gc-ner,il
category of outdoor recreation originating itt ‘ hi’ l ’ ) ’ p apu l u i t  f o r t
of the Delaware River Water Service Area , class il ied oene ra llv - i s otto-

day ou ti ngs , overnight outing s and vac t t i n ’~ awa y trout home , was
a t o t a l  of 345 , 500 , 000 v i s i t o r - d a y s .

12. types of Recreation Activities Partici pa t ed in The
type s of recrea t ion  a c t i v i t y  o f  principa l inter e st i n  ‘hi s append-
ix , represented by f t-ic above Indicated market , are ‘hose engaged
in on one -day  o u t i n g s and , to a growing exten t , overnight and
weekend outings. While , as pointed out in paragraph 6, t he flex-
ibility for choice among specific recreation activi ’ies by people
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w o u l d  appear to ri - n i e t  in,i -ini lusit , m y  - i t t  u - l b - i t  i r e t  t H e  ,. , e - c - u r e —

ment  o t  l r : pi ’r t a n c e  ,i ’t t ,~ r u c i t ~t ’ :t r Vit ia ’s , nevertheless t he r e l a t i v e
i r i p i ’ r t - ih C o f  t lii ’ st- - r i -  0 1  v : t l , n ’  itt i t i t i n n i n ; ,  A - r i i t t g l y , l . r t si- ’ r t m - -
he re  in p l a t e  2 , f i g u r e s  1 , 2 m i  3 r e  the ~r,m ith i l e su l  I - - ol it-

t er v iu s’a - u n t , t i n e d  i n  p u b 1 i s h et ~ m a t e r i a l  4/ a b o ve  , t i t i i  r i - j r le d  on
in A 1 -peni ix 1 5/ In t i n - c -~s - r i t  o n e  or r i - i l , -  i t  t he’ i t  i t  t t o n s

in p ir t e  3 , f i g u r s - r -  I and 2 , we re re unit ed , it is e x p i - ’  t i - i . t h a t  t l o s e
re I~ t i o n c h i  u would hi-- i- i- - cl jun. t i-’d a .  - i- c i  i rig 1 V . I i - a n y  i l S e  t l i - - r e
t i , - t t - : s up j .o r t  , fll ,-1t 4 :t t i t  known - o n c ij t i ’ i i : - - 1  i - x i s t i i  i ’t - t  i c -  t fui t

arc’- s • t Is - 1 to:t t ~~~~~~ i i  1011 0 I p i c n  I c I t  c i i  it t i-s , a w L  1 tip I Ic l I L t  i es
and h o st i n g  -115 , 1 f e lt i ng i c i l  i t  i t - u -  in  t i t i - -  p i t i n  a t  i-li  ~~- 1 - ~ } i i e i t t

13. Types o f  R e c r e a t i o n  A t e i ~~~L’sed. Am ’ ly — t - n -  of  ‘: t -  culi t ;, t i e :

in r e f e r s  i c c -  Al and / ,  and pr e - - - i - i t - d in p i n t -  4 , i g - i r e s  I t i n t 2,
sh ow t h e  re lative ma gnit ’’ : ~~~1 u se  l i - i  r e c r i - - m I h t - n i  i - t i ’  it:,- i -li scribu lc’u

- i r i - i n ip t y p e s  01  t e e n s  w i t hi n  t in S i - i  i - I  - - e A re - ’ T 1 i - ; . u  it ~~~~~~~ i t s .  i - . a t e
a r e l ; i t j ’,- t ’ l v  hi gh l i m i t  t ; ; p i ’ l t i I t i c f l t s wii n t l d  it-c i xpu . b e ’  t~ t w - L : U l \

in p r o v i d i ng  re - u -  t i o n  o p p o r t u n i t y  -i-al ong ‘ e v e i ’ t l  01 t I l t ’  ~at e g i ’ r 1cs
i n d ic a t e d  - Fu r t ini - ’ u i- ri’ , C I t Y  s up p o rt  t l’te i - ’e t L l  b c n c h  il~~ 1110 in ~~i ’ t

p o p u l a r  i i - ’ , r e at  L i - i t t  ta sour ce - - .‘ i l ab l e  t or O r e  by t h e  peop le u l  the
r i - -a , -;hich L i-i ~p !r - ent It , i l l  t in - . . , i t , (  c o l i t  ~ tcd in c i - ’ t u i - - _ I  L i - f l

w i t h  this aPPeltd ix .

a , Se-i sot-t nt I Ch.i ecie teristics 01 the lice r e a l  ion Mar ket - in bu rn t —

t t O n  in su p p or t  0 1 on c iu s i o n s  t~ rr ivi -- i  at i e . ; - n r d i n g  t h e  n ; i gn i  f i c n t i e
O f  t i e  seas on a l ch a r . t :t ~- r i s t i c s  of  r c ’ c r , - . I t i i l t  ;.- i t h i n  L it ~ r e g i o n  was
ul,t - m e d  p r i m a r i l y  t rou t  A 1 p c n d ix  I and Iron , 1)uh l i s l u i -’i i  - t - t i e s  by  the
I~’- s i - r v e  Bank o f  P h i l a d i - - i p h i m i  hi. The I : t tt t - i  s t u d  ic- s , i s  :c ring t i e
t r a v e l t tnd  v a c a t i o n  i n d u s t r y  01 the princ Lp .m I ri--sort count icS i - i
11 ,- ti lord , Pike n it ~

- , it r i - i, in l’eu n sy l v a n i * ; 0- i - -a n , At. l int ic m m d  C- - i e
N - v in N - u  J i - - r s e y ;  and SUS OX i n  D e l a w a r e , aj ’jic :r to  ‘c h i g h l y  in—
di  t ly e  o f  t i , -  ou t ’ o ir  n o n u r h i . t n  r e c r e ,n l i o I l  a c t i v i t y  I s  wi t  I L ’ .

The so s t u d io s  a l l  po in t  ou t  the  imba  l a n c e  o iji.- i , , i t i , i  t i  i i - - mg i i t  t i e

it -at- as a - i l as d u r i n g  t i i t -  wc’ -k i- ISvr, w i t h i n  the  p r i u u c i 1 1 i r t  l i - t i  o f
t di - r e c r e a t l i - t i  s i - u s o n , which is i ron the Atli U i  J u ly  t i i r i - i g i .  1 - m i - i
D y. it is se -n in pi le 5 , f i g u r e  2 , t h m t t  ,O’!, i - il t i n -  luxur y t . t ~~
c i i i  l ec t  t i n s  i t  Atlantic C i t  , - 

, New J e r s e y ,  o c c u r  i t t  J u L y  ,tni l  A a g n r - .t
Fi g u r e  1 s it - i o n,  t i i  less t I t a n  307, of the r e t i t i l  i i -  s i  t L - c

l s h u ’ : , - r i t - ~ ot Cape N - m y o tt l t y, N -  - J’ rn-i t ’- , I r e  i- ’ j ( i ’ i t  l i t  ( I ~~ l t t i ’SS

t htrou g h t t  t i ’ t’ y e a r .  P1. ti - it , I i  p u t t  e 2, s i t t i w s  i l l  r H  ii /07, e ’

t ite va r t  i o n  t i c t i V i t e  a- - i- u n  i n  J u l y ; u t t t l  A u g u s t .  I - i t t , -  1 ‘ t ’ ’ ’ ~~~~n n ’ S

dat a s l i o r m i n g  t i - t i  ~ l i s t  / 77, at til t ’ ~‘t a- — d ; iy  o u t  t tl ~~S (‘i-~c - i t over S m - f  —

irnl :iy and S u n d ay  t h i s  s e a s t u t i - u l  and , l , t i  l y iutlstlm t rt i- i t ,  I

u i A p~ i -timi I X  I , ‘ R u  ii Rcso u i t , i - n , ’’ , l i t e l t t e d  by t i t i - ’ N - I  t i - n i - i l
l’s r I’ 5, r v i i -  ,• , C H - Di’ pa rtr~~’ nt i- ti t I i -  - i t t  L I  l i - i l

hi ‘ ‘I l u s i  n t ’ - - k ’ ’ i e -~ ’’ , A 1 ’t j I - t a i l N - - I b i S , Fi - - - t e r . t l  R -  e n -  B - h u m
a t  P i t !  I - e s - i  1 d i  I -  -
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r e m - o u r - c  u : - t - is i - ’Il ti c ti - -d i n  t h e  c r i t e r ia  f o r  des ign  of f a c i l i t i e s
disi itsse ’i later i i i  t h i s  r e p o r t .

i S .  Growth iii t he  Rc- teation Market. The growth of the de-
uta rucl b r  u ”nt,io or r ec r t ’ m ’ r i  i - ut ori g i n a t i n g  in the p o p u l a t i o n  of  the
Delaware Ri vi-’u Water ServL.:c Art- u is considered in this appendix
prH.nn i lv its a l e l l ( - - t i c ) f l  ol corub ined effects of increasing popu—
lat li - ur n t e i y -t  i c r  i t  h at increasing economic productivity of this
popu i t t i o n .  ~l l:nhi - - such a c o n s i d e r a t i o n  does not impl y tha t  recrea-
t i o n  a c t i v i t y  d i - t e - s not c o n t r i b u t e  to the economy of the area , pa r-
t i c u l a r l y in s t u n ace s as the New Jersey seashore and the Pocono and

Cm i t s k ij  I N i - - n t .  ill s , i t  U i - o s  pU - ce the  emp has i s  on the r e s p o n s ib i l i t y
o f  t he p r e s et -t t  p l an n i n g  e i f o r t  to provide  r e c r e a t i o n  o p p o r t u ni t y
p r i m a r i l y to meet  t he  demand s of people  who would p a r t i c i pa t e  in
such recreation. In li g ht oi such emphasis the projection of the

r e - - r e a t i o n  a c t i v i ty  t o  t u e future would rest upon projections of
pop ulations and economic growth of the area . For the period ex-
tending from 1800 ti-- about 1940 published historical works 7i and
t e c h n i c a l  p a p e r s  ~~/ i - I , and the economic da ta  contained in App end ix
B , ~‘it id a pen ci l - nh indication ot tite impact of the chang ing economic
and social conditi ons i-un the growth of the recreation demand by the
- e u p l e  cit the St -rv i ce Area . These works show that participation by

t h e s e  I ni - ’ i -’ p i e  in o u t d o o r  r i - c r e a t i o n  has , l i ke  the use and consumpt ion
of other products o~ natural resources , increased over the period of
e- :onomi c  mind social development of the country. It is pointed out
in A p p e n d i x  I t h a t  s m t c h  g rowt h is an express ion  of the chang ing
econou’mv w h i c h  is t e n d i n g  toward  the support  of  more people earning

t i - i r e  n m u t u r n i - ’ y , working fewer  hours and , consequentl y, a f f o r d i n g  more
r i - ’ c r , ’ : it i o n . In steeLing the demands of this growing recreation
n I a r u e t  the long r . I n l g t -  d ev e to p i i t ~ nt  of  facilities has been one of
g r a d u a l a d - u s t n u n ’ t : m  in  r e s pon s e  to  the  d e s i r e  of  a p o p u la t i o n  w h i c h
has not only twig bei- tl i-u s - s - t n t  i all y urban in origin , but which has
t - x h i b i t - d  a marked change in economic composition ove r the years.

16.  H i s t o r i ’ - a l G t i t w t h P r o b a b l y no s ec t ion  of  the  co u n t r y
H b e a r s  s u c h  t ’ v i d o n c r ’  u t  the soclo-economic based growt h of the out-

door r e c r e — i t  i o n  demand as  t h e  New Jersey shore , whi ch has long been
‘ i i i -  most i u - i p i - i - t i n t  ri - - I emi t i i u t i resource utilized by the peop le of
the Delaware River ba sin tad service area . The shore was instrument-
al , along u.- i  t h  t h i - -  P o u n u t i i - i  .iitd Catskill Mountains , in establishing

— 

7/ “The J i- r s e ,y S h i i * - -A Si - t ci. t l and Economic History of the Counties
a t  A t l a r i t i  , ç~~~t - N ~~~- Muiin i t i n and Ocean ” , by Harold F . Wilson ,
L e w i s  lu s t - n  i c a l  I ” t n l i s h i n g  C i . ,  I n c . ,  N . Y . ,  3 Vols .  — 1953.

8/ “ M i , : ,  Ia’ l u s t c i - - ” , H I t t - i - i  by E r i c  Larrabee and Rol f Meyersohn , The
F r e e  P r i s m; , Cl  c ’ i icoe  , I l l  - , 1958

9/ ‘Future Dema nd s t o e  T i m b e r ” , r e p r i n t e d  f r o m  Timber  Resources fo r
A m e r i c a  ‘ s Fu t  t i n t ’  , F o r e s t  R t ’ a t u , i i u e s  Re por t  , Vol. 14, 1J,S - Depar t  —

ment  a t  A p t  tcu ltun t ’ , 1958 .
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.111 c o r i - y  I m i t t e r l l  of . ‘ , t t i O u i , t  . m c t i v L t y  ; in to u t g  t h e  people 1) 1 P h i l m i d e l —
p h i m i  , C ; u n n n i - i e n  , Trenton , N ’- - lu r k  C i ty  and Wi lni itig ton. The first
n t  mm ;ecoac Ii i i  iii -’ imitic h mi ~u pi-’ .n i -S to It uIV€’ se rvei -i i-’ m t c  a t  io tt i  st s extended
t r a i n  P h i  l m t i - i I , n m1 ~~ i- ~~c k e rt o ii  - N i ’s  J e r s e y ,  arid was established in
1 U I - t . P r i t ’r ‘co t h n a ~ , t i-id u s  t r i t e  as l COO , onl y the  more ha rd y men
of Phi lade I l u H i a  n ’~ t ~

- r t t - i - u l <  a r i d e  to t h e  shore  , rind thi s n’a s in
o v m - t e i  .‘agons r e t ur n i a ~ l u  L i t t l e  Egg H a r b o r  a f t e r  d e l i v e r i n g  sa l ted
m u y u n t e  r . .md f i s h  to c i t y  : ‘ u m m r k e t s .  In 1601 a newl y e s t a b l i s h e d  ho te l
in C.i~- ’r Nay a d v e r t  ised in Phi L a P e l  phi rm n e w s pa p e i s  o f  f e r i n g  accommoda-

i o n s  f , u  s i t i n r ’.n ‘ - i s i  L u r s  Tiut- t r i p  i -j ,t s  n n n m m d e  ay sa i l i n g  ve s se l s  c a r r y —
n a p  u i - f l ,  re I ~u t  and pmmss c in y-rs. At tha t t im e  the ave rage  workweek
i fl 1 flu m t ’ ~ t r y  on a i - b oP i - u  i 4  h o u r s  , and pm n hI v;lca t ions were u n h e a r d
i - i t  C : n b i l  a~~out ud i-~ull r e so r t s  were e s t a b l i s h e d  l a r g e l y  w i t h  a view
t i - i  a t ’ r ’. ~ap m b . t -c; s te r n n i - n i - i  ‘ ia s h i o n a b l e  s o c i e t y ’’ , mind t iucre was co u—

s i d t - r i b i c  p - a n- t b  ot  su ch p l a c e s .  L u m p Branch and Atlantic City be—
a m a  t o  a t t r a c ’, v i s i t o r s  in 1, 19  and 1b54 , r e s p e c t i v el y .  E ar l y in
Clii -- 1~~th - ‘ u~~n t r ’i- - Pe rth An boy l u e c m n t , i e  a f a s h i o n a b l e  r e s o r t .  Ocean
G r o v e  sits tou ded in h . - .’ I n  n o n — a g r i c u i  Co r a l  i n d u s t r i e s  the  work—
~~~ 

~- ; dccl m e d  :uy  lo ut  10 h o u r s  be tween  1b50 and 1900 , and the  popu-
1 - t h i n  o f  t h e  D c i a ’ - . i r e  Rive c Water Service Area increased to 8,737 ,000
maple , 01 r .’ i i l ch  a l m o s t  7 ,000 ,000 lived in the New York City and Phil-
d o l p h i n n e t  n i - u r - u l i t a n  s n o r t s W h i l e  e m p h a s i s  at  the  shi re  was on

‘ ‘ c - l i u p m t n u t  ho s pi  t o ]  i t v ’’ , t 1 u i  s was a i s o  a per iod  d u r i n g  w h i c h  r a i l r o a d s
a r r i v e d , and t luo f i r s t  r i - a l  gr o w t h  o f  the shore  was i n i t i a t e d. In
the next few di-cndu-s ri - ui - i ictions in the workweek were much more pro-
nounced Be tmmc-e-  1900 m u n d  I ia+U the  w o r k w e e k  in n o n - a g r i c u l t u r a l
t tud u s t r y  d e c l in e d  i r ons  3d I- a -m rs to obt iut 41 hours. By 1920 r a i - L —
raods  be - p i n t  t i -u cci Clue ci -a p e t i t i o n  b r oug h t s hou t  b y i nc r ea sed  own —
i - r s h i  p o f  m t u f i - u i : , u~~~i it ’s  at -id iu i r - n v e d  hi g hways , and the years between
I 923 and 12 s  u; :pi - : i- i e - n c r ’ d a b A l d i n g  b i- r i - un n i  wh i c h  indicated that the
rec r e a t i o n  i mu , i n s i . n v o f  t u e  s i n - i r e  was awaken ing  t i - ’  t he  change in the

n : m m m rk i - ’ t . The - t n  , i j n . i r  Li-i n o f actors , i n c l u d i ng ,i r e l a t i v e l y r a p i d
r a t e  o f - J e : i in e  i n -  w o : k i n n l  hou r s  i - m r  week  f o l l o w i n g  1900 , i n c r e a s e d
r a i l ri - mi d i - - i  l i i i . ’ - ., a n n u l  t h en  .nin ~~i - ui: ui - u bj io t r a i l  ic , L n l i - r e d S i n i g  i n c o m e s
m~nd popul ;nt ions a l l  n ’li i li - ’ i - l to lix the shi-tre and the resort areas of
th e  C i t s k i l l i - ;  and P c i - u n t o ; ,  as  mimi  1or i n f l u e n c e s  in the  r e c r e a t ion
hab its i - i t  t i i t -  pc ‘ l i i  i- cii t h e  De lmiomt re ar t s  i n .  W h i l e  t h e  r e so r t  a r e a s
10 f IICi Cm t u ;k i  i i  and 1’. u i t i - ’  M o u n t s  i n s  expe r  i e n i - -ed very  m u c h  t h e  same
patt i-rn o I i t - v e l i  

~~ 
i - i t t  , t h n i - -y  nowhe  i t ’ ceo che d  t h e  c o l o r  I ul and spec—

t a c - I I m u I - a i n c - - l ’ 55 ti I n u c  ‘‘ u l n i re ’’ w i t h  t h e  growing pi np u lmi t ion of w o r k e r s
1 n of I i c - . tnt i i  1 s - t r td  i - t i -  t i -  i c ’s 1 I v i nip wi I h i i ~ the Del . u w m t  cc- b a s i n  mind!

the - mir r t u iiui din g ~m i e , l  . I i i -  , - n - t i - I~ i a1  d d n . m t p p i - n m t r i t n c t ’ o f  the  l u x u r y  type
r e n , i - u r t  5 t h , - - m m , r  e l i s i o n , - m i n i - I  t i n t - f r  i c - p l a c e m ent  by i m t c l l  ities de—
Si  g t t t ’ i - i  L I )  01’ Vt f l i t . - t - x I i m t t t ;  ing m l  m p h — ’  i i i -  i - m e  s ep t i c - nt  c i t  t h e  po p u l a —
I ion , t t -

~~ i- t i  ti - - c i t h v.1st .im i- - u s  of i - h e’ vol c’ pi i i - ’ n i t i - n I ste’d turn p r i c e d  cot —

t n  go  a I a cvi dcii - - i i  I L i i , -  , I m i - n  m gc d ei: i - ’  n i - m m i i  u i - i  cml i t o  i- u I t he  demand
f o r r ( - , : r e m n t l i i i  t i - i t  out i ’, i - t i  t t ie New J e r s i - - v nilnt nre , n i t  on r e c r e a t i o n
r t - u ; t ’ i - t r  I - S  i - i t  L i i - -  en t  I i i - -  u i  - u  -
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17. Rate i - ’ l  Gre-c t i n o f  tl~ R~ cremm t ji-ju Market . In  o rde r  t i - i in-
terpret t uuT7r-uui---t~u of unit door r ereation ac it i s  i n d h . i t e d  above
inn te rnn nn ; t h a t would pec an C pro i i - - a i u t i s  of suc h - i  a c t i v i t y  rn -s an c x —
p r i - - s s i on  of  p o p u l a t  i o n  growth and u c o m u inn -i i c  expansion , ase was made
of  p u b l i s he d  s t a t e  p a r k  r i t t e n d a n c i - -  t i - r u -  t he  f o u r  s t a t e s  o f  the  Dela-
w a r e  R i v e r  b a s i n  10/ 11/ . The v u l n e r a b i li t y  i n h e r e n t  in such pro-
j e c t i i - ’n n s  is r e c o g n i c i -i- m i  - However , in bet-ia! f of  t h e  p r o c t - d u r e s  i-nun-
p i i - ’ e d  b e r t - , i t  is po i tu t ed  ou t  t h a t ou tdoor  r e c r e a t i o n  of  p r in e  i rn —
p~n r t a n c e  in t h i s  a p p e n d i x  is t h a t  c l a s s i f i e d  g e n e r a l ly  as o n e - d a y
. ‘ ui t i n u p s .  A c i m n m p r ’r i s o n  of  sp i - -c i  t i c  m t c t  i v i r i c s  c o n s i d e r e d  among the

m u s t  i m p o r t an t  by t h e  peop le of the bas in , w i t h  a c t i v i t ie s  t ha t  may
be p r o v i d e d  in m u l t i p le sit ter  use deve lopment , s hows t ha t  suc h
p n ej e c t s  c u m i s i d , - r i - i I  in  t h i s  r e p o r t  a p p r o a c h  s t a t e  park  c o n d i t io n s
inso far m i s  m e e t i n g  the  demand s of the  marke t  is concerned .  Such
s i a i l ° t i t v  s m m - p g c m i t s  t h a t  ou tdoor  r e c r e a t i o n  needs  and p r o j e ct i o n s
n - t v  mu , ’ m a c i r e  a c cu r a t e l y j n d i e . n t e d  b y t r en d s no ted  in S t m m C park use

would h i - -  t i n  c a si  ‘ith o t h e r  sources  o f  d a t u m . Accord ing  lv ,
I l i . t s  been  assumed t h a t  Clue i- m i t e  of  change noted in attendance
per 1 ,000 piipu lation at state parks may provide a reasonabl y accur-
m i t t -  reflection of the tendency of peop le to convert such  economic
fa :tors as g a i n s  in non-work ing  hou r s , i nc r ea sed  m o b i l i t y ,  increased
personal income s and th u like into the kind of outdoo r recreational
activit y considered in this report. The princip al difficulty en-
c o u n t e r e d  in such  ml procedure lies in the  s e l e c t io n  cii a ser ies  of
y e ar s  f r o m  a v a i l ab l e  d a t r i  i ro uuu w h i c h  to compute  t h e  rat. e of  change
in the recreational market. The selection of t i -tese data , available
generall y from i 94 1  t h r o u g h  1956 , shou ld , in o rder  to be consistent
with t i-ic b as is li - m r utilizing the procedure , he representative of a
series a t  years during which the general economic conditions do not
dep art si g n i i i c m n t i r l y  I ro om t i n t ’  long range economi c trends supporting
the c onomic pr -  j , -~~t ic ’ns c o n t a i n e d  u - i  A p p e n d i x  B ef this report.
F r i - o n  puh i  i s l u c d  i n f o r ma l ion on .- t t t c n d a n c e  r eco rds  at  s t a t e  p a rks  and
p o p u l a t i  ‘ j i m ;  t i - m r  t he S t a t  i--s of New York , New J i n r s i - -’’,’ , l’ e n n n s v l v a f l i a  and
D e l a w a r e  I i ’r  t i t e  v i - a n r s  194 1 t h r o u g h 1958 , i t  i s  p o s s ib l e  to s e l e ct
a n y  of si-- v e r u u l si n es of  ~e ;u r s  and a r r i v e  at s u b s tan t i a l l y d i f f e r e n t
r at i ’ s of g r o w t h ,  Howeve r , t ht i - -  r e l a ti v e l y hi g h r a t e  if  v i s i t - s f o r
1941 , t o g e t  I t -r w i t h ;  the f a c t  t ha t  t h i s  leve l was n i - i t  exceeded u n t i l
l’)53 sugges t s  tha t a n or - -  a c c u r a t e  tr end  in r a t e  o f  gr o w t h mig ht- be
indicated by se lection u i -I  a l a t e r  base year  f o l l o w i n g  Wor ld  War I I .

L9/”State ti-ark Statistics ” - 1957 & 1958 , U . S .  De-p ar t m . e n t  o f  t h e
Interior , Nationa l Park Service.

~i/”Statisth- s on Outdoor Recreati on
”, by M a r i o n  C l ; t w s o t i , R e s o u r c e s

I or the Fi it ,nr i - , Inc . , W a s h i n g t o n , D . C .  , l’’ P-i
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For usi- here , ‘h i-’ lcrg~- s ’ c inu ou -, ~ - ri  - , ‘ m l  ‘ i- -~r s of r’ curd fol-
lowing Wo ’- ld War I I  f i - - r  w h i c h  Iv h p ’ - p r l - t  u n  -nod p ark a’~~endance
exceed hi- t t r s ~ p r - v i - ’ u - o  v s r , w h i c h  i — , l9 - ~~, has beir. seht-’ c’ ed ,
Thi s s t r i t  mm h i - r i p s  w i h  - hi-; ycan 1946 .trJ wa; n i ’ . .d aga ir i s i - year
of occur r -  ‘m;  ‘ 0 di-- vi I - -  p - hi- i- ”Tnpn m ~d l i p .  i- i - f  - ri- nd -shown i n p1 a’ e
7, Th i - - si - data i nd i ca • e an aver apt annu l 1 u - n  i n  p er  1 , 0i) 0
popula ’ieiu of 70 .5 vi ’.l’ or-d avs tar ~~~ Di--lawar i - - ha-~in s’a~ es.
Accord i n~m 1- ,- ‘his figu nt was u s e d  am i d a p p l i e d  agai  ns ‘hi-’ Delaware
River W a ’  r S- -rvic e Ar— a populan ions .

18. r h -  h a s - -  t i - - a r es i- a b l i s h i n g  he s e r i e s  of years from
which i-~ c -mmpu i- he av er a g e  a n n u a l  n :h ;tu ;cn- in  sa les  of
f i s h i n g  and ‘tun ir g  l m c e n s ~~s , was si- lec ’ i d  ~omt- wha a r h n i- r a r l ly
as 19t6 with knewli-- d: ’- of hi- fac ’ ha’ ‘h e I icensi-- sa les
per 1 , 000 p - ’ p u n l a t i c t n .  .m no ’ si d f n ’ i - c ’  art i n d i c a ar of v i s i~ .o r-
days  of  m a r k .  • . d e m i u a. u d as t h e  r e c or d  v1sI~~s to ~~~a’ e parks , or  as

would b.- t u- a uu .  ipi-- annua l  change  in ; s ct ua l f i s h i n g  and
hunting days nj,-~r 1,000 population were such data a v a i l a b le ,  P la ’e
8 shows th tread of l i c e n - n . - p u rchase - ;  ut - ’ : 1 ,Hfl(u p o p u l a t i o n  for the
f ct u r  s ta t  arc-~is Iron l~ i - h throu c~ m l i -~57 - The a v e i -~— n ; ~i-- annua l increase
in f i s h atg l i c e n u s ’ p u r c n ; i m - m e s  ron 1~~.6 through 1957 -er 1, 000 popu —
la t  i o n  -simm d e t e r m i n e d  t h e r e f r o m  to  tm I ) . ~1 l i c e n s e s  o r  1 , 000 popu-
l a t i o n , .i ’vJ t h a t  f o r  hunting licenses was f o u n d  t o  be 0.61 licenses
per 1 ,00t) p o p u l at i o n .

19 Th ~- effec ’s of popula’ ion incr i-.ase alone in ho g row ~~h
of ouldeor recreation is indica ’ ed in plate 9, fi ge ro s I and 2,
wherein ccnstan~ ra’ es per 1 ,000 popuLa ion have ht i- n assumed for
state park a~~ - -ndance and for combined sales af fis h i -.ni and hun ’-
ing licenses fiur the four sta’es of the Delaware River basin from
1946 throug h 1957 , and compared wi’h ac’ual reci rded ta ’e park
attendance and license sales for his same period , In figure 1
of p1a~ e 9 i’ is seen that had the ra te of state park at ’endance
per 1 , 000 p u p u l a ’ ton for  1946 of 860 V ISit S remaint-ud cons’ ant
throughout the period of study ~he attendance in 1957 would have
been about 28,800,000 visitor -days instead of the 54,900,000
ac tuall y recorded . Fishing and hun ’ing license sales which have
increased an a much reduced rate per 1 ,000 popula’ ion show a
somewhat similar if much less positive reaction in fIgure 2.

20. Comparisor~ with N a t i on a l  Grow ’ h,  Tht D’-laware River
Water Service Area , with about 17. of the con rinental area of
the country exclud ing Alaska and above 137. of ‘he popula’ion
(excluding Alaska), accouflt.s for about 187. of ‘he state park use
recorded ri nd about 87. of the total number of fishing and hunting
licenses sold . In the case of state park attendance , ‘h e plot
ting on plate 7 shows t hat the rate of at t endance for sta t e parks
f i r s t  exceeded one vist i per capi ta in ht- Delaware River basin
states i n 1948 , whiLe the same rate was ni-’t reached In ‘he rest of

W 1 1  I i t — V .  N.m - 1-bib )
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the coun try un ti l !9~ 5. The rate  of visits ‘i-m r capita to statc
parks in the Delaware River basin states has remained consistent—
ly highe r tha n that. for th~ rest. of the nation. In the case of
purchase of fi shing arid hunting licenses somewha t the reverse La

true. The rate f l i c i - - u l s e  sale per capita in the Delaware Rive r
basin states has nu_ on l y remained consis tent ly below that for
the remainder ot cu -c U n i t e d  States but exhibits a f a r  lower ra te
of inc rease in  sa l t s  per  cap i t a  pt - n year  for  the period of stud y.
These data art pr iusen .ed in plate 10.

21. Projecciuit of the Market for Public O u t d o o m  ~~~cr c-at io n .
In order to project the general magnitudes of the groan rutdoor
recreation market for the years 1965 , 1980 and 2010 , ii w—i- i-

~ nec-
essary to make t1~ xible use of the above available data . -- 

i- t m

rate of increase in state park attendance per 1 ,000 population
as derived and shown on plate 7 was used to compute the rate of
attendance per 1,000 population for each of the years o~ l’~65 ,
1980 and 2010. These r a tes  of a t t endance  per 1 , 000 p -I” .uI ~~t1on

were applied against populations for the projected years to de-
rive the projected total state park attendance t - x p i - ’ c  ti - -i - I ~ - n un ach
year , as ~ he- -.’ m, in table W -2 .  It is seen tha t  the  ju ’ .-je cted
state  park a t t endance  fo r  1965 is 1.66 t i n e s  tha t h u t  19 5. fh e
attendance for 1980 and 2010 is 2.94 and 6.76 i i ; m ~~-~ r esp e c t i v el \
that for 1955.

TABLE W- 2

DELA WA RE RIVE R WATER SERVICE AREA
S lATE PARK !)E~- \ ~ D

Actual Projected
Item 1955 1965 1980 2010

Delaware River Service
Area population
(in 1000’s) 21 ,589 25 ,000 30,000 42,000

State park atte ndan ce
(per 1000 p o p u l a t i o n )  1 ,555 70.5 * 2 ,235 3 ,2b2 5,407

State pa rk a t te n da n ce
(in 1000’s) 33 ,570 55 ,800 98 ,700 227 ,000

* Average annual increase of visitor-days/I ,000 po p u i .t Li ’n.
Project ion made f r o m  1’u ~t 5  ba a— - , m r  I m i p p u . r ~‘u ~ ion
in plate 7.)

( R e v .  N i u v  - 1m ) h b )  w— 12
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21 . A i t h o u p l i  l i m i t i - u d b y s~s 1 i c it y  i - i  a v a i l a b l e  data , f i s h i n g
and hunting activity has been treated here to give an indication
of the proport ic -n a t e importance such recre ation bears t c  the total
a c t i vi t ’. . and ti -u identify so far as possible the components of the
totals coi t a  ir i ed  in t sh l e  w-4 - In order t i - u project total fishing
and h u n t i n g  d ay s  t o r  Lhe i-- e a r s  1965 , 1980 and 2010 the  average
annua l rate i - ui i m ~~ r ease  fo r  f i s h i n g  and hunting license sales was
computed f rom published data 11/ . (See p late 8 , previously men-
tioned.

23.  Tine a n n u a l number of fishin g, and hunting days in the
Service Area [on ’ 1955 was computed from basic data contained in
published reports 11/ . T~ e number of  fishermen and hunters was
determined by apply int percentages app licable to the Middle Atlantic
States. The average number of days of partici pation was determined
by app lying natic -~- tl averages in each case for 1955 12/. Projections
were computed by applying the indicated rate of fishing and hunting
days engaged in per license buyer for 1955 to the years 1965 , 1980
and 2010. (See table 14-3). Even though such fi gures represent , at
best , rough approximations of such activities , they have the addi-
tional shortconn ng of lack of any indications of the rate of change
in the number of fishing days and hunting days participated in by
fishermen and hunters , except as may be Imp li ed in the presentation
in p late 9 , igure

2-’t . These fi gures indicate tha t of the total projected recrea-
tion activity demand inherent in the populations included in the
Delaware River Water Service Area there exists a minimum potential
demand on fishin g facilities and resources amounting to -‘i-3 ,200 ,000 ,
61 ,200,000 and 111 ,Y0U ,000 fishing days for the years l9t-m5 , 1980
and 2010 , ri-’spect ive ly. The indicated potential hunting demand ,
similarl y arrived at is in the magnitude of 18 ,400,000, 25 ,000 ,000
and 33 ,000,000 hunting days , respectively, for those years.

25 , These projected estimates of fishing , hunting and state
park demands ~ould appear to represent the p.tential marke t the
pro jec-ted population and associated economy could be expected to
generate on ‘lii - - basis at the rate of growth experienced in popula-
tion and economy of the area sin cme 19- i - S .

12/ Naiiana l Surv ,~~ u i - I Fishing and Hunting - 1955, United States
Di--partme iut -~ I he Interior , Fish and Wildi l h e  Service , Cir-
c u l a r  ~ 
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TABL E W - 3

DELAWARE RIVE R WATER SERVICE AREA
FISHING AND ~1JNTING ACT IVI T IES

1955 - 2010

A ctual PrrJ!-~~~
ions

Item 19 55 196 5 19b0 0 10

Delaware River Water
Service Area populat ion
(in 1000’s) 21 ,589 25,000 30,000 42,000

Licen ses/1000 popu-
lation 52.4 0.71 a! 58.6 69.25 90.35

Fishing licenses
(in 1000’s) 1,131 1,465 2 ,077 3 ,794

Fis hing man -days
(in 1000’s) 33,386 29.5 b/ 43 ,200 61 ,200 111 ,900

Licenses/1000 popu-
lation 62.3 0.61 a/ 70.10 /9.6 97,9

Hunting licenses
(in 1000’s) 1 ,345 1,752 2 ,388 4.112

Hunting man-days
(in 1000’ s) 14 , 240 1 0 . 5  b/ 18 , 400 2 5 , 000 43 ,000

a/ Average annual increase in licenses/l000 populat ion.
b/ Total includ ing unlicensed , of fishing and hunting-days

per license purchased.

NOTE : P r oj c - u t i on  made I ron 15 +  hose . ( R e f e r  to  l u t w t - r  eq u at i  on
in p l a n e  8.)

(Rev. Nov . 1-ibO) W-14



TABLE W-4

DELAWARE RIVER WATER SERVICE A REA
OUTDOOR RECREATION DEMAND

FOR STATE PARK FACILITIES AND FISHING
AND HUNTING OPPORTUNITIES

Actua l Projected
Item 1955 1965 1980 2010

De laware River Water
Service Area
P o p u l at i o n ( i n  1000 ’ s)  21 , 589 25 , 000 30 , 000 42 , 000

State park attend-
anc e ( in 1000
visitor-days) 33 ,570 55 ,800 98 ,700 227 ,000

Fishing (in 1000
visitor-days ) 33 ,380 43 ,200 61 ,200 111 ,900

Hunting (in 1000
visitor-days ) 14,240 18 ,400 25 ,000 u-t 3 ,000

TOTALS (in 1000
v i s i t u r - d a y s )  81 , 190 117 , 400 184 , 900 381 , 900

Visitor-days per
cap ita of parti-
Ci p a t i n g  p op u l a -
Lion ~../ i - . 7  5.9 7.7 11.4

a! Farti c i pating population is 807. of total populati on.

14-15 (Rev . Nov . 1960)
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- S u muunn r.~~ In ad d i  t i  0 to  p r o v i d v u - n . a dn ’g r e c - l u- C -
ment of the magnitude and characteri stics m f  t h e  ma r ke t n o r  g - i c h
projects proposed in this report are to  y i e l d  s a t i s f a : t  I o n , t h e a ~
studies also suggest tha t the outdoor recreation marke t demand of
the Delaware River Water Service Area will increase by more tha n
b -112 t imes  between 1955 and 2010. However , the compositi on - t
t h i s  m a r k e t w o u l d  n ot  n e c e s u — u m r  f l y re~ lc t a dennu i’id t i  j u r uj i d e  f o r
t y p e s  of activity in the relative propor t i ur n s indicated h e r i - .
R a t h e r  i t  w o u l d  a p p e a r  t h a t  the  c h a l l e n g e  i m p l i e d  hi-- u em i.s
provide t m r u t d u m u r  recreation opportunity under t h e  h e a t  c - . u~~di-
Lions possible for the maximum number oi pe u pl c. it i~ t eL s~ni ,-~ed
here that the increase in outdoor recreat i n  per 1 ,000 p au L o t i o n
of partici pation as projected is onl y a genera l I - m d i y a t  i o n  of
t rends , and tha t per cap i t a  p a r t ici p a t i o n  r o u s t  e v e n t u a l l y d e c l i n e
in the number of days so spent per y e a r .  The t i m e  f - i - t a r  i - I - ne
would eventuall y deflect the upward trend . F r  examp le , t h e r e  i -s
good evidence that increased leisure t ine o ;ny reflect in  m ore
peop le holding two jobs rather than in a p r o p o r t i  i - f l a t m - increase

in recreation. However , for the  period of sI al’.- and f ur the scope

of t h i s  appendix  these p r o j e c t ion s  a r e  c o n s i d e r e d  a d e q u a t e l y in-
d i c a t i v e  to provide a practical basis for measuring needs far the
recreation products of water resource development of the Delaware
basin  over the  f i f t y - y e a r  per iod .

(Rev. Nov . 1960) 14-16
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IV  D E F E I~4INATION OF OUTDOOR RECREATION NEEDS

27. ~~ u , C , i t ’ r~ . In the for~ going paragraphs a basis for eval-
uating the magnitude , rate of growth and projections of the outdoor
recreation market or demand residing in the Delaware River Water
Serv ice  A r e a  was p r e sen t ed . Considered here are  the recrea t ion
needs of this market , wherein needs are defined as that part of
th~ demand in excess of the capacities of existing and going proj-
ects and programs supp lying outdoor recreation. It has previously
been noted that the multip le-purpose projects examined in this
appendix have a pote n ial capacity for providing recreation oppor-
tunity in three hro, 1 categories; namel y one-day outings , over-
night outings and vacations away from home. Appendix I points out
tha t the  g rea t~~st need for  f a c i l i t i e s  is fo r  o n e - d ay  ou t ing s with-
in travel distance of metropolitan area-s . Much of the overni ght
and most of the vacation activity is associ*ted with commercial
and private facilities and therefore is not considered here in con-
nection with recreation needs tha t would be satisfied by multiple-
purpose p r oj e ct s  supp l y ing  public recreation. Howeve r , of the
overnig ht or weekend activities there is ev idence  tha t  i n t e re s t  in
camping , which is general l y provided at publ ic expense , is growing
in importance at a rate greater than many of the activities normally
participated in on one-day outings. It is concluded , t he r e fo r e ,
that the primary area of concern r e l a t ive  to recreation needs to be
examined here is In connection with the capacity of multiple-purpose
projects to provide for one-day outing s , plus the additional facil-
ity fc-r camping where projects lend themselve s to such use.

28. In seeking a method for comparing in quantitative terms
the demands , needs and capacities relative to one-day outings , it
has been concluded that state parks and stale park type of estab--
iJshments constituted the principal sc-urce of supp l y of oppor tun ity
most comparable to tha t afforded by multi p le-purpos e reservoirs .
It is recognized that the distribution of thi-. use- -load among types
of act ivities such as picnicking , boating , f i shi ng , etc., be tween
state park type &-stablishmen’ s and reservoirs would vary , but the
kind s of activi t ies are essentiall y the saint- at, both kinds of proj-
ects. Th.- rt fort- , recreation need s would app ar o be best determined
upon exami t,ition of capaciti’~s of state park type projt- cts and their
relation to the demand . According l y, con sidert- d hi- r~ a rt projects
and progiams var l i-tu sl y classified among t h e  ‘;,- veral st a te s  o f  the
Delawa re RI v i - r  basin as ~ta’ i- p a rks , stat - t i - -r ,-’s ts , and forest park
preserve s. An attempt has been made ti- includ e all areas offering
the types of activities und u- r studs ti- re , r - -izird 1~ ss at the admin-
istration o r  p i t m ar y  purpose , as l ong as general state oark standards
are adhered to.

W -  Il



29. Several appr oache s were explored in an etto rt to d- -
terinine the extent to which existing recreation developments in
the arca are capable of meeting existing and projec ted demands.
The most convincing of such approaches was obtained ~y integrat-
ing data o~tained f rom severa l  sources in the d e v e l o p m e n t  of  a
“design load” bas i s  fo r  a n a l y s i s .  This  procedure  emp loys the  use

1/ 1 4 (AV x ~80) x 60 -~~~~

of the empir ical formula 1.5 to derive i ron ni-u n-

nua l ~-is ito r— da s the u-;e expec i- ed i t  a n y  i - u t  e t 1 t , t ~~ a n  - - r~~~~~rnn O. 1 summe r
Sunia~ - As used hi--re it measu;es Lh L -  de s i  .~n j 00CI , - - lv,:

v i s i t o r - d a y s  of demand in the p o p u l a tt un , the design Lu au  ~qui-

valent of recorded use at park establishments and the desi gn load
equivalent of overuse of suel parks. It does not measure such
hol iday loads as the Fou r th of Jul y or other holiday loads not
representative of a nori-nal summer Sunday. For the purpose of
broad analysis consistent with the scope of this appendix , and
because the relationshiF3 of population density centers to geo-
gr aphic locations of recreatton resources reasonably support it ,
it has been assumed here to be a practical objective to rel-ite
the demar cI for one-day outing s at state park type ol facility
genera ted  b y the popu la t i ons  of the Serv ice  Are a  Let the recrea-
t i o n  f a c i l i t i e s  and resources within and adjacent to the Service
Atea. It is assumed further in appltcat4 ..n of such a procedure
that the total demand per capita for state park type of facility
inherent in the population of the Service Area is at leact eq ual
to the average recorded attendance i cr capita at state park type
establishments for the four states e un nu prising the Service Area.
Whi le  a reasonable  degree of i so l a t ion  of the above f ac to r s  sup-
ports  such an assumpt ion  for  purposes  o f  ove ra l l  measurement i t
w i l l  be noted tha t in later analyses of individual projects and
groups of p r o j e c t s  the over lapping e f f e c t s  of i-certain metropoli-
tan populations had to be considered . This is particularly true
in the case of Wilkes-Barre and Scranton , and of the case of
populat ions to the south  in Mary land . In accordance  wi th  t h i s
assumption the app lication of the above formula to the measure-
ment of recreation need s of the Delaware Rive r Water Service Area
is accomp lished in the following steps.

a! AV - annua l  a t tendance
80X. - percent of attendance that will use facilities

during normal season of 14 weeks .
60~ - ‘ercent of weekly vis i tors  on a norma l summer

Sunday
1.5~ - rate of turnover on use of f ac i l i t i es  on ti- normal

summer Sunday

( R e v .  Nov. 1’Th0) W-18



30 . Steps in Ana l y s t s  - R e c r e a t i o n  N e e d s  - Delawar RLve~
Water Service Area,

a. Design load equivalent (DL) of demand  i n h e r e n t  in
1955 popelation i - u t Delaware Ri-ver Watt-r Service
Area .

,j ( 2 1 589~ ooo x 1. 1Y~~~~_~~~~~ .8 O)  ,, .~~~~~ Dl- 7~i- 7 ,000

b. Design load equtvalen~ of 1955 r.’corded park use
in Delaware River Water Service A t ea ,

(2 6 837 2 000 !1’
~~ .8)~~~ ~ 

~~~~~~ 

DL - 613 , 000

c. Desi gn load e q u i v a l e n t  of demand over  r i - -  ~ rded use .

DL = 154 .000

d. Overus -~~~~ 1/3 of record ed use. DL 2O i - ,000

e. D e s i gn load  eq u i v a l e n t  of needs .  DL l u H , 000

a! From attendance records at state parks in and ad jacent
La Delaware Rive r Water Service Are- i- .

31 . The steps of anal ysts described In paragraph 30 how that
if the potential per capita demand for state park  typ t  of facilities

• inherent in the population of the Delaware River Water Service Area
is at least equal to that shown by the record  to be tndicat .’d by the
population of r h t -  f our s t a t e s  at which the St-rvice A rt - i- is i part ,
then there was an excess demand over capacity equivalent of facili-
t i e s  r e q u i r e d  to accommodate  358 ,000 people  at .  one t i m e  on a norma l
summer Sunday in 19 55.  Thi s is d e f i n e d  as the  need f o r  outdoor
recreation facilities f i r  t he  De laware  R i v e r  Water  Se r v i  ct  Area  at
the 1955 level.

32 . To d e t e r m i n e  the overuse of faci l it i es provided in state
parks in the Delaware River Water Service Area , the recorded annual

• attendance of selected state parks was used where activities and
facilities were comparable to those proposed in the plan of develop-
m e n t  and where the majo r  a t t r a c t i o n  was the  r e c r e a t i o n  r e sources  and
not h i s t o r i c a l  o~ u n u s u a l  n a t u r a l  f e a t u r es .  The des i gn load c r i t e r ia
descr ibed abov e wa r used to provid i- - the des ira bl e des ign load of the
recorded ann u - i- 1 attendance on a normal summer Sunday. Comparing the
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d es i g n  t o a d  e q u i v a l i - i t i  of t h e  r e c o r d e d  at  L u - n c l a n c e  with the capacity
of  ex i s t i n g  f a c i l i t i e s  l i s t e d  for t h e s e  par~~u , a percentage of over-
use  w a — u d e t e r m i n e d . An e x a m i n a t i o n  o f  t a b l e  W - 5  s i n t u w u - , a range from
87, t a  1 007. Of t i - S i -  ni - h i - i - v u  c n p n n c i t  v fo r  the -~ a st . - t t e  p a r k s  se lected
as r i - - p r  seinting ar e : n s w } n u u n e  f a c i l i t i e s  and n t c t  i v i t i e s  a re  s i m i l a r  to
t h o s u -  pro~h scd ~~ u !  l i - - v i -  lop in ic ’ ni- t in t h e  De l  i-ware River basin. This
table also in d ica ti -- n-n an overuse of f~07, fo r  the  t o t a l  use above opti-
mum capacity i - u i t h ;  s even  parks . raking into account possible errors
in estimati ng a t l e n n u i a n n - t ’ w i n e r e  actual counts were not available and
assuming that de sign l a n d  is Unt de sirable hut n u t  necessaril y maxi-
mum ap nn cit v , a c~ nn ,e-rvaLive n i - a s - i - r e  ol a v er u s e  fo r  a l l  pa rks  in the
S e r v i c e  A r e - n  i s  t - s t i m u t t e d  t.o be a b o u t - o n e - t h i r d . The New York Con-
s e r v i - t ion D e p a r i n a - n u n  in Cr _ s r ecen t  p u b l i c a t i o n  Ou tdoo r  R e c r e at i o n
S u r v e y ,  st a t e d , “A recorded  d a i l y  a t t e n d a n c e  tha t exceeds  c a p a c i t y
b y more than  507. i s  a l m o s t  su re  L i -  mean t ha t  somewhere in the s y s t e m
peop le are bring turned awa y I raun ; use o f  p a r k  f a c i l i t i e s  and in many
cases denied entry to t h e  p a r k  i t s e l f ” D i s c o u n t i n g  im m e a s u ra b l e
f a c t o r s  s u c h  as  people -  den ied  e n t ry  i n n i n u  s t at e  p a r k s  and the  impac t
a t  known overc rowd i ng on p r o s p e c t i ve  pa rk  u s e r s , the survey  s t a ted

• t hat , “The d a - -u se  c a p e ry  i n  the New York S t a t e  Pa rk  Sys t i - .m  is at
l eas t  207, shor ’. of c u r r e n t  n e e d s . ” These f i g u r e s  i n d i ca t e  tha t  on
hot sunnnte’r Sundays aj u d  h o l i d a y s  o v e r u s e  i s  at l e a s t  507, and d a i l y
Qy i -~r ,ase i s  a t  l u - i - s t  2 07..

TABLE W-5

DELAWARE RIVE R WATER SERVICE AREA
OVERUSE OF EX1STING STATE li-ARK FACILItIES

R i - c a r d e d  Dt s i g n  L a d  Op t i m u m  Capacity Percent
A n n u a l  o f  A n n u a l  o f  E x i s t  i ng of

Attendance At e r id a n c e  F ac ilit i es Overuse

I ,882 , 00 (n 48 , 000 24 , 000 100

479 , 000 l 2 ,~~0- 9 , 000 37

465 ,000 12 ,000 8 ,500

1 , 539 , 000 3- .600 30 , 000 32

l i - h ,000 , ,300 3 , 100 23

3 ,800 3 ,~~P(~ 12

160 , 000 - t ,~~O() 3 ,800 8
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33. Proj ec ted  Outdoor  Recrea t ion  Needs - Delaware  River Water
Service Area. Table W-6 shows the projected needs for state pa rk
type of facili ties from 1955 through 2010. The accumulated design
load equivalent of demand and the projected increments thereof are
indicated . These anal yses  suggest that the Delaware River Water
Service Area could have used almost double the capacity for out-
door recreation that was available for 1955. In considering the
problem of the 1955 needs over capacity, Appendix I points out the
possibili ties of increasing and expand ing existing facilities and
programs . Thu s the ind ica ted  d e f i c i t  fo r  1955 is t reated here as
the increment of need s for  tha t  year , with the assumption tha t exist-
ing facilities , land s and other resources furnishing outdoor recrea-
tion will continue to be vigorousl y developed to provide more cap-
acity. This capaci ty of existing and going programs is not appraised
quantitativel y, and the measurement in this appendix concerns itself
primaril y with the capacities of multip le-purpose reservoirs to meet
onl y the projected needs that would result of the increasing popula-
tion and expanding economy over the 1955 level of suppl y and demand.
Table W-6 shows that the needs generated by the expected population
and expanding economy between 1955 and 1965 amounts to a dema nd on
facilities necessary to accommodate 506,000 visitors at one time on
a normal summer Sunday. An additional need of 983,000 visitor ac-
commodations for  1980 and 2 ,933 ,000 v i s i t o r  accommodations for 2010
is indica ted for the populations of the entire Service Area .

TABLE W-6

DELAWARE RIVER WATER SERVICE AREA
SIM(ARY OF PRESENT AND PROJE CTED RECREATION FACILITY NEEDS

(in 1000’s)

Actual Projected
I tem 1955 1965 1980 2010

Annual s tate park
potential demand
(visitor-days) 33 ,570 55 ,700 98,700 227,000

Des ign load equivalent
(visitors) 767 1 ,273 2,256 5 ,189

increments of desi gn
load equivalent
(visitors) 358 506 983 2,933

.1 Deficit in facilities over 1955 facilities.
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34. D rm ’ u t ~~~i of Recreation Needs Associated with Projects.
In t he  exam at ~ i- if r e c r e a t i o n  needs in relation to individual
multiple-purpos e reservoirs it was found that the complexities could
be simp l i f i e d  to some exten t  by g r o u p i n g  t o g e t h e r  those  p r o j e c t s
loca t ed  in c lose  p r o x i m it y  to one ano the r and ser ving overl app ing
metropolitan populations . An anal ysis of recreation needs of popu-
lations associated with these projects , together with use expected
to originate in populations outside the Service Area , is pre sen ted
in the following paragraphs It will be noted that the sum of the
needs of populations associated with projects is not precisel y the
same as the needs i nd i ca t ed  fo r  the  Delaware  River  Water  Service
Area shown in t a b l e  W-6. This discrepancy arises because project
effects would be felt beyond the  l i m i t s  of Service Area  in some in-
stances. In othe r instances populations of the Service Area reside
beyond day-use distance of projects studied here.

35. R e c r e a t i o n  Needs Associated with Projects of the Middle
Basin in Pennsylvania and Delaware. Considered here are recreation
needs associated primaril y with the populations residing in an area
limited on the east by Delaware River and on the west , nor th and
south , by a series of arcs of 25-mile radii ciuntered on the princi-
pal multiple-purpose projects included in the plan of development.
(See plate 11). This population , not including a considerable in-
flux of residents of Mary land , Virg inia and Washington , D. C., was
rec orded as 5 ,780 ,000 in 1955. The steps of analysis presented
here are in accordance with procedures outlined above .

36. Steps of Analysis - Recreation Need s Associated w i t h
Projects of the Midd le  Basin in Pennsy lvania  and Delaware.

a. Des ign  load equ iva len t  of demand inhe ren t  in popu la tion
in area.

i. . ( s 7 8 o ~ooo x 1.555)  x .80) x DL = 205 ,400

b. Design load e q u i v a l e n t  of recorded park  use in a rea .

J ~ (3 ooo~ooO x .80 
) 

x DL = 68 ,600

C. D e s i g n  load equivalent of demand over recorded use.

DL 136 , 800

d. Overuse at 1/3 of recorded use DL 2 2 , 900

e. Design load equivalent of total needs. DL 159 ,000
( r o u n d e d )
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37. Because populations are included here for which pr o-
jections are not available in A ppend ix  B , and because of the
dif ficult y of extracting projected rates oi increase’ for var-
ious segment s of the p o p u l a t i o n  above , i t  has beet i  assumed tha t
the increase  on sta te park v i s i t s  fo r  the yea r s  1965 , 1980 and
2010 w i l l  r e t a i n  the  same r e l a t io n s h i p s  to the 1955 attendance
for the middle basin populations in Pennsylvania and Delaware
that the projected park attendance for the entire Service Area
bears to the 1955 attendance. These projections of design load
equivalent of demand together witl-t increments of increase of de-
sign load at each of the projection points are shown in table
W-7. Such design load estimates represent the needs that speci-
fic projects proposed herein would seek to satisf y. I t will be
noted that facilities to support a design load of 159 ,000 peop le
at any one time are required to bring the 1955 facilities up to
the 1955 design. The increments of capacity of design load
equivalent indicated for the projected yea rs are 135 ,000 , 263 ,000 ,
and—&115 ,000 , respectivel y, f or 1965 , 1980 and 2010.

_7 
)i-~~

TABLE W - 7

PRESENT AND PROJECTED NEEDS FOR DAY-USE FACILITIES
MIDDLE BASIN - PENNSYL VANIA AND DELAWARE

(in l000’s)

Actual Projected
I tem 1955 1965 1980 2010

Annual state park
p o t e n t i a l  demand
(visitor-days) 8,988 14 ,900 26 ,400 60 ,800

Design load equivalent
(visitors) 205 341) 603 1 ,389

I n c r e m e n t s  o f  design
load e q u i v a le n t  a!
(visitors) 159 — 135 263 786

a! Deficit in f ac i l i t i e s  over 1955 capacity.

38. Need s As sociated with Projects ot the Upper Basin in
New York.  Onl y one project is considered here; the Hawk Mount-
ain multip le-purpose dam an reservoir. A population of 75 ,000
people resid d within a 25-mile radius of the project in 1955.
It is not expected that the Hawk Mountain project would serve
any of the  c r i t i n  n i - I  demands i nd i ca t ed  by the r i - t e t r o p o l i t n i n  popu-
l at i o n s  of the  b a s i n  or Service Ar i - ’ n t  w h i c h  ex er t  a heavy demand
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on t h~- ~ e’11en a :trt - n ‘ 
~. Li hi n lU - r e i n i  - y o r inig ht and y~ t n t i o a  a ccomm od a—

i o n s .  ft -~~- - - . t n , ~~r 1 o. - n l  md v a c - i t  ion  use  t h e  project is included
a r t - t i t  t n t  l i i i  os !t - nu -d em a t omi npu t ed design load of 8,500 .

3 .  ~ 
- - - A ~ c i ;~~ ed \ - n t  in  ~‘rojt-ct U t i  t he  M i d d l e  Bas in  in

N&-~~~ Jt -n ~~~-v ~~~l 1 1 1 e _ ~ i u r p U n t  p r o j e c t s  s t u d i e d  and i n c l u d e d  here
a I t i  ~~~~~~ sr ;-~ a , i n a l I , o q L n L - h t  and New H a m p t o n .  (See p l a t e  11 . )
Pro , - ~ t l~ n t - : ide- ~ pr~~ n a Fii )’ f~ n~ ct - c r -  ; n t j o n  in the  lower  bas in  a re
Hig i t i- .- R t - ; t t h , l och - - - t t n  Dep o t of the R a r i t a n  Arsena l , North Here-
t o r n  I n l e t  Bi t c h , ;-~~ ct Ctj - e Mnn\ - Be ach  and Cox H a l l  Creek , as  dis-
cussed  in App c nd n - 1. Other proj ects which bear upon the recrea-
t i o n  :c~ t i ~ -- j t j . U  e: th. - ,- i r t ’ n n 1 o - n t e - d  ou t s i d e  the  bas in  are a l so  d i s —
cus~~ ’d in A ; n ’ & - n d i x  I .  Of p r i m a r y  concern in t h i s  a p p e n d i x  a re  the
p r - j o -  ts t~i t h  oult i— pur p. nc e p o t e n ti a l s , i n c l u d i n g  H a c k e t t s t o wn ,

m a , F’t- qu~-~ t nrtd N~’v Hampton. These fou’ projects are consid—
t n r t - d  ~n t  oS t  tma t 1 n~ p u r p o s e s  to p r o v i d e  r e c r e a t i o n  o p p o r t u n i t y
p r i m a r i l y :n m - t h e  pt -ep !e of the eleven surrounding c o u n t i e s  of  New
Je r - c ( ’ \  and t h e  t we count ics of Orange  and R o c k l an d  in New York .

a . S te1- - o t An~n 1 ysis - Recreation Needs Associated with

~~~~~~~~~~~~~~~~~~~~~ Basin in New Jersey .

a Don ; i ;n I . 1  cqcmi v al -nt of demand i n h e r e n t  in
p o p i l a t i o n  in  a rea .

Y~~125 , 00O x 1 . 5 5 5  x .80 )  
x DL = 146 ,000

1 4  1.5

b . D e s i ,~in load e q u i v a l e n t  o t  r ecorded  park  use  in area .

1 ( ( iJ (n t ) ng) o~~~~~~u) 
-
~ DL = 137 ,300

c .  !)~-s I ~yn  oud e j  u i va  1 - n n t  o f  dema n d eve  r recorded use.

DL = 8 ,700

-I (tv - -n n - i -  J t  1/ 3  o f  i t - c o r k - n  use . DL = 46,000

- Do 5 1  ~ ‘ i n  l.ot n e n ~~ n i v i  l e n t  i. total needs DL = 54 , 700

‘i i .  T in  t i5 ~ I) -p t .i L it  I~~ i t  01 t h i s  n i - r e . l  was 4, 25 ,000 . A total
o f  6 , 41~~, OOO po t e t t  j u l  s t - I  i- t n !  k v i s i t s  by this population is in—
d i c a i t ’ d  fo r  1955 , l / } i ) t l j  wou l d  am o u n t  t o  an instant use ~~t f a c i l i -
t i e s  by 146 , 000 peop li - . l-k - - t rdi’d state park attendance at parks
L i m i t  e n )  W i t  I t i n  t - - s a r i - -a  i~n 1 ) 5 i  amounts t o an instant use n I tac —
i l i t  i - e s hV 137 ,300 people . Estimating an overuse ot 1/3 of the
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of the actual use , there is a need for facilities to support an in-
stant use by 54 ,700 people over the existing capacities for the 1955
level of par t ici pation. Facilities that would be required to pro-
vide for the increment of increased demand at each of the projected
years are shown , in table W-8 , to be 97,000 , 188 ,000 and 560 ,000
v i s i t s  each fo r  1965 , 1980 and 2010 , r e s p e c t i v e ly.

TABLE W-8

PRESENT AND PROJECTED NEEDS FOR DAY-USE FACILITIES
THE MIDDLE BASIN iN NEW JERSEY

( i n  1000’ s)

Actual Projected

— 
Item 1955 1965 1980 2010

Annual state park
potential demand
(visitor-days) 6 ,414 10 , 647 18 ,857 43 , 358

Demand in des ign
load equivalent
(visitors) 146 243 431 991

Increments of design
load equivalent
(visitors) 5+ ,7 97 188 560

42 . Needs Associated with the Tocks Island Project. Because
of its size , recreation potential , superior scenic qualities , ease
of access and proximity to large urban populations of the reg ion , and
the physical capacity of the project for development of recreation
f a c i l iti es , emphasis is p laced on the reg ional and national signifi-
cance of the Tocks Island project. The importance of contributions
by the projec t that would be made to the region as a whole is dis-
cussed at length in A ppendix 1. The problem approached in this ap-
pendix is the measurement of these effects as a basis for estimating
the number of people for which the project would provide outdoor
recreation opportunity.

43. The populations considered here in relation to the -.
Island project are those discussed in Appendix I , where it is stated
that  the p r o j e c t  would be expected to  d raw heavi l y upon popu la t ions
as far as 200 miles distant , and that its effects would be felt be-
yond that. This greater range of effects is in part attributable to
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the attractiveness of the project for boating , overnight and week-
end use , including camping for which a considerable unsatisfied
demand exists wi thin the region. However , the princi pal anal ysis
here is concerned with the capacity of the project to satisfy one-
day outings because these are the activities creating the greatest
demand for  f u l f i l l m e n t  by public fa c i l i t i e s .

44. The 1955 populations residing within each of the 25, 50 ,
75 and 100-mile radii of the Tacks Island pr oje ct are  shown in
table W-9. The percentage distribution of the populatian within
each radius residing in the separate states is also shown Within
the 100-mile radius of the project resides about 14 percer ’ of the
population of the United States. (See plate 12.).

TABLE W-9

DISTRIBUTION OF POPULATION WITHIN 100 MILES OF
lOCKS ISLAND DAM AND RESERVOIR

1955 2010 Projected
State Pqpulation Total Population Total

Population (I000 i- s) 7. (1000’s) 7,

25-Mile Radius
New York 127 24 331 31
New Jersey 285 54 517 49
Pennsy lvania 115 22 212 20

Total 527 100 1 ,060 100

50-Mile Radius
New York 768 14 1, 548 1.5
New Jersey 3,617 65 6,525 63
Pennsylvania 1 , 171 21 2 , 242 22

Tni-tal 5,556 100 10,315 100

75-Mile Radius
New York 10,664 54 19 ,561 52
New Jersey 4,321 22 8,136 22
Pennsylvania 4,491 22 8,577 23
Connecticut 424 2 1j79 3

Total 19 ,900 100 37 ,453 100

100-Mile Radius
New York 11 ,150 46.3 20,494 43.4
New Jersey 5,191 21.6 10,110 21.4
Pennsylvania 5 ,861 24.3 12 ,297 26.1
Connecticut 1 , 561 6.4 3 , 350 7 . 1
Ma ssachu setts 39 0.2 1.08 0.2
Delaware - 277 1 . 2  842 1.8

Total 24,079 100.0 47,201 100.0
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45.  T a b l e  W - l 0  p r e s e n t s  t h e  s t e p s  of  anal y s i s  i n d i c a t i n g  the
magnitude of  u n s a t i s f i e d  n e e d s  b r  o u t d o o r  recreation opportunities
fo r  people  r e s i d i n g  w i t h i n  •i 1 0 0 -m i l e  r a d i u s  o t  Tocks I s l and  proj-
ect , for  w h i c h  t h e  pro~ t - c t  h as  a c a p a c i t y  f o r  p a r t i a l  s a t i s f a c t i o n .
T h i s  t a b l e  compares  t h e  r e c o r d e d  a t t e n d a n c e  a t  s t a t e  p a r k s  located
within each distance z o n n - w i t h  the  p o t e n t ia l  demand p r e s e n t e d  in
column 2 , wh ich  is  ~- er i v e d  b n , a p p l y ing the annua l  r a t e  of v i s i t s
per 1 ,000 populati on cr  t h e  1955 populations of New Jersey , New
York , Pennsy l v a n ia  anu D e l a w a r e  to the population under stud y here.
Also  app l ied  here  is the  c o n s i d e r a t i o n  tha t the  r eco rded  attend-
ance constitutes an overload of at least 1/3 on existing facilities.
The po ten t i a l  or u n s a t i s f i e d  demand der ived b y these s teps  fo r  each
of the zones is claimed as the possible visitation at Tacks Island
as l i m i t e d  b y the  e f f e c t s  of the  d i s t a n c e  peop le would be w i l l i n g
to d r i ve  fo r  one -day  ou t ings  i n d i c a t e d  in column 9.  The e f f e c t s
of d i s t a n c e  are  developed f rom the bas i c  da ta  con ta ined  in f o o t n o t e
4/ above , and the  method is desc r ibed  in p a r a g r a p h  11 , wherein the
sampled population was questioned as to the driving distances that
would l i m i t  use of  one -day  ou t ing  f a c i l i t i e s .  This  in m easurement  is ,
therefore , onl y a p a r t i a l , or genera l , indicator of the a t t r a c t i v e -
ness of the Tacks Island project to meet the needs at the 1955 level ,
since the overnight or weekend use which would be indicated by d if-
ferent factors for distance has not been segregated in t h i s  t a b l e .
About five percent of the 1955 state park visitor-days of attendance
in the four state stud y area was composed of visitor-days of over-
nig ht users , and while it can be argued that such use should be de-
termined and projected in the present stud y, it  is not f e l t  tha t
reduction to such detail is war ran ted  in view of the amount of  ad-
ditional stud y involved . The reg iona l significance ol the Tacks
Isl and project is full y substantiated in the present data which
show that the needs for the recreation p r o d u c t s  of  the  p r o j e c t  re-
side in a population of about 19 ,300 ,000 people who live farther
than 25 miles from the project but less than 75 miles , being resi-
dents for the most part of urban areas of New York , Pennsy lvania
and New Jersey. The figures in table W-lO show a total need over
existing capacity by people willing to travel the distance to Tacks
Island amounting to 401 ,900 visitors at any one t ime . If the sur-
pl us of capacity of existing facilities included in the zones 0-25
miles , and 75-100 miles is deducted , there remains a net need of
facilities to support a total of 365 ,500 peop le at any one time ,
all of whom would be willing to drive the distance to Tocks Island
fo r  one -day  ou t i ng  o p p o r t u n i t y.  The problem remaining  is one of
deve loping the Tacks Island water , land and scenic resource to
provide for a use by the greatest number of people within the lint-
itations of a balanced program of activities and within the basic
capacity of the project to support use without deterioration of
t h t  f u n d a m e n t a l  va lues  i n h e r e n t  in the s i t e .
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46. Tab le  W - l l  p r o j e c t s  the  above f i n d i n g s p r e s e n t ed  in t ab l e
W-1O assuming tha t  the r a t e  of  i n c r e as e  in  demand f o r  s uch  fa c i l i -
t ies  b y the  p o p u l a t i o n  s u r r o u n d i ng  Tucks  I s l a n d  is the  sn i ~e n s  the
rate for the population of the entire popu la t i on  of the De laware
River  Wate r  Serv ice  Area . These  f i g u r e s  i n d i c a t e  t ha t  local  needs
enter  in to  the problem b y 1965 , and t ha t  the  pe rcen tage  of people
l iv ing beyond 75 mi les  and up to 100 mi les  of the project , willing
to drive such a distance is in excess of the 1953 ca pa c ity  of faci l -
i t i es  w i t h i n  tha t zone and may, t h e r e f o r e , be cons idered  as addi-
tional users who would visit Tucks Island .

TABLE W - l l

PRESENT AND PROJECTED NEEDS OF POPULATION WILLING TO
DRIVE DISTANCE TO TOCKS ISLAND PROJECT

DESIGN LOAD EQUIVALENT
Ori g in of Demand P resen t  Pr o j e c t e d  Deman d s
(Zones in miles) 1955 1965 1980 2010

0- 25 at 1007. b/ 18 , 700 31 , 000 ~4 , 9OO 12u , 400
25- 50 at 927. c/ 164 , 400 272 , 900 4b3 , 300 1 , 111 , 400
50- 75 at 777. d/  392 , 500 (>5 1 , 500 1, 153 , 900 2 , 653 , 300
75- 100 a t  4 27. e/ 61 , 614 102 , 200 161 , 100 416 , 600

T o t a l s  637 , 214 1, 057 , 600 l ,~973 , 20O 4 , 307 , 700

Pro j ec t ed  Inc remen t s  of R e c r eat i o n  Need s
over Existing Facilit ; Capacities a!

LZones in miles) 1955 i/ 19 (1 2010

0- 25 + 2,000 - 10 ,300 - 23 ,900 - 71 ,500
25- 50 - 103 ,000 106 ,300 - ~1O ,4U() - u2 5 , ,$0O
50- 75 - 298,900 - 259 ,000 - 502 , 400 - 1, 4’~9 , 40O
75- 100 + 34 ,400 - 6 , 200 - 7 8 .101) - 235~~5OO

Net  Needs - 365 ,500 - 384,300 - 815 , 6(k) - 2 ,435 , 200

a /=  Expressed in desi gn load e q u i v a l e n t
— 1007. col. 7, table W-9 , Demand for which Tucks Island is contpetiti \e .

L/ = 927. col. 7, table W-9 , Demand for which Tocks Island is competitive .
• 7 17. col. 7, table W— 9 , Demand for whicl~ Tucks Island is competitive .

4 27. cc l .  7 , t ab l e  W-9 , Demand lor w h i c i  Tu cks  I s i n il is competitive
f /  — 1.66 of 1955 d emand .

2.94 o f 1955 demand .
h/ • 6.76 ot 1955 demand
1/ — Front  t ab l e  W- l O  (+ = park capacities in excess ol  loca l  needs)

local  needs in cxces~; of park capacities)

6— 2~)



-~7. In the t a r e g o l  ng ana l yses  t he o b j e c t )  ye was to r i - I  a t
the  i n d i v i d u a l  or  s e l e c t e d  g roups  a !  p r o j e c t s  to an a s s o c i a t e d
p o p u l at  ion ,  At  t h i s  p o i n t  i t  was not p e r t i n e n t  to the anal ysis
t h a t an o v e r l a p p i n g  o f  such  e f f e c t s  wou ld  e x i s t , as  for  examp le
b e t w e e n  t he Tocks I s l an d  pro c c t s  and p r o j e c t s  l oc at ed  in the
m i d d l e  b a s i n  of I’enr i sy ] vania  and D e l a w a r e  - Such  o v e r l a p p i n g  does
hecome si g n i f i c a n t  in  l a t e r  d i s c u s s i o n s  w h i c h  p resen t  t h e  Sc h e ~-

uling ot these p r oj e c t s  over  the  y e a r s  and the  r e l a t i o n s h ip  t h e ’9
bear t r cr o p o i n t  of  i n i t i a t i o n  to the  p r o j e c t e d  demand s i n d i c a t ed  

- A t  t he ~- 1 - & s ~ nt s t a g e  in the  ana l y s i s  t h e r e  a p p e a r s  to he
ev i d e n c e  t ha t  each  p r H c ct  s t u d i e d  cou ld  be e x p e c t e d  to s a t i s fy
a p a r t  of  t 6 -  m d  i c a t -d n eeds  fo r  o u t d o o r  r e c r e a t  ion ove r and
above t h e  4 4 a p a c i t y  o l  e x i s t i n g  t a c i l i t i e s  at  b o t h  the  1955 leve l
and a t  those  p r oj e c t e d  i c r  f u t u r e  y e a r s .

-+i Conclusions. The basic conclusions derived from the
l o r t - g e i n g  ana lyses is tha t the needs for outdoor r e c r e a t i o n  w i l l

I i  r e a s e  b y more t h a n  6 - 1/ 2  t i m e s between 1955 and 2010. There
is a p r o b a b i l i t y  tha t this increase will be greater. Associated
s i t h  t h e s e  projections is t h e  observable fa c t  tha t the  a v a i l a b l e
areas i c r  p u b l i c  use in 1955 were in many cases  in a c o n d i t i o n
of  c r i t i c a l  o v e r u s e .  F ur t h e r m o r e , p o s s i b i l i t i e s  fo r  o b t a i n i n g
additional o- eci- e-I t ion c.-ipae it - 44- by increasing public land holding s
in the Service Area , including consideration of the New Jersey
and Delaware beach lands , are  l imi t ed .

49 .  Thi- app l i c a t i o n  of  the  c o n c e p t  of  “needs , ” o u t l i n e d  in
t h e  t o r o g - i n g  p ar a g r a p h s , to the problem of resource planning
h e r e i n  r e q u i r e s  c e r t a i n  cau t i on  i n  o rder  tha t the  p r o j e c t a b l e
t f f e c t s  of t he e c o n o m y  upon “needs ” ar e  not confused with the
needs  as s u p p o r t e d  by the  economy of the  base yea r of 1955. Such
an inquiry would arise in relation to an examination into the
fact(Irs t h a t  l i mi t  the rate of recreation parti cipation , which
b r  s t a te  p a r k  use  for  the Delaware basin states in i~~5s was
1 , 555 v i s i t s  per  1 , 000 p o p u l a t i o n .  To cons ider  s t a t e  p a r k  use
as a part of the whole recreation activity, i t  is assumed i a - r e
to cc a reasonably sound planning assumption tha t the total of
one-day o u t i n g s , ove rn ig ht o u t i n g s  and vacat ions  awa y f rom home ,
- m d  p robab l y the  t otal ot  each fo r  a l l  k inds  of a c t i v i t y  is an
i n d i c a t i o n  01 t he  c a p a c i t y  of the  economy to suppor t  such  r i - c r c -
at  ion demand i n  t e r m s  ot  m o b i l i t y ,  iflc~~IIs and l e i s u r e  t i m e . T h i s
would  suggest  tha t i t a given economic leve l the distribution ~ I j

p a r t i c i  p - i t  I o n  among t ype s of  ar e a s  and k ind s o f  a c t  i vj t i e - s would
depend upon the  availabilit y of the part icular resource and tac-
i l it y .  T h u s  emphas i s  upon p r o v i d i n g  an additional type of  a rea
or k i n d  of activity would result mainl y in a r e d i s i r i h u t i e r t  ~~ t

th e tot a l  p a r t i c i p a t i o n  among such types and kinds. In fact ,
such a condi t ion is suggested in the dat.i cont ained i to the pre-
vious l y r e f e r e n c e d  stud ; on re . ri-at ion prefer e~ic~~~- 4 / ,  w here  i t

W- 30



it is indicated that of the factors limiting one-day outings , thosethat are economy-based account for more than 81 pe rcen t  of the lackof parti .pation by people who would like to so participate. About
15 percent of the lack of participati on is indicated as due to in-adequate facilities. For these reasons the concept of a deficit in1955 faciLi ties to meet need s afforded by the economy would appearto be rea sonabl y suppo r ted .
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V RECREATION IN PROJECT FORMULATION

50 P r o c e d u r e s .  T n  the t o r n u l a t i o n  of  the  r e c r e a t i o n  p l an  of
deve lopmen t  as a pu rpose  in  t he  m u l t i p l e -pu rpose  p r o j e c t s  con ta ined
in t h i s  r e p or t  i t  was n e c e s s a ry  to develop quantitative values at
eac ’n st e p  o t t h e  p l a n n i n g  p r o c e s s  comparahie to the requirements upon
t he  ~ her w a t e r  p u r p o s e s  served by the  p r o j e c t s  - Primaril y these
V d l u O s  are thi ~~~e a s s o c i a t e d  with the criteria of desi gn by which the
magto i t u d e  0 t o e ret reat ion p l a n  was d e t e r m i n e d  and w i t h  the f i t t i n g
of t h i s  re L r e at ion  p i n  in t o  the  p h y s i c a l  and economic  m a k e - u p  of the
p r ) j e L t s .  The e l e m en t s  of t ia - s e a p p r a i s a l s  are descr ibed  in t h e  fol-
lowing  p - o r a g r a ~~hs

51 . D e s i c u  C r i t e r ia  C r i t e r i a  s u p p o r t i n g  t h e  estimates of
co c t s  f o r  r e c r e a t i o n  e~~m e nt s  h e r e i n  have been developed f rom a t tend-
-‘mnc e  and t a c i l i t y  d a t a  d e r i v e d  of  e x i s t in g  s t at e  pa rk  type  of estab-
l i s h m e n t s  i n  e a s t e r n  U n i t e d  S t a t e s  and a d j u s t e d  to r e f l e c t  r e s e r v o i r

~onditions These  c r i t e r i a  serve  p r i m a r i l y to d e t e r m ine the  expec ted
i s i - - l oad  and to  a r c i  c a t  cos t  c st  inoates  of s u r v e y  scope . They con-
t e m p l a t e  the preparation of a m a s t e r  p l a n  fo r  each p r o j e c t , when a u t h -
o r i zed , - t u p a r - r b~~~ e in  s c~ - - to d e s i gn memor andum u t i l i z e d  in dam and
r e s e r v o i r  p l a n n i n - ;  - A t  s u c h  t i - c  the d e t a i l s  of each p lan would be
d e v e l c p e a  Thes e-  c r i t e r i a  3cc d e s c r i b e d  in the  l o l l o w i n g  p a r a g r a p h s .

~ Z Att end;ooo ~ . A t t e n d - t o o c da t a  utilized in this appendix con-
s i - ’  - - of the ~u l  l o w i n g  l e f i o i t i o n s :

a. Fotal an nu a l  a t t e n d a n ci -  is t °~~ total visitation expected
at  the proj ect ic r one ye a r  b r  a l l  p u r p o s e s  i n c l u d i n g  si g h t s e e i n g .
E s t i m a t e s  o f  i o t a !  an om u - . I attendance used in t h i s  ap p e n d i x  have been
d i r  i ved by Lw ~ p r o c e d u r e -s , c o n s i s t e n t  with the leve l of planning .
I n i t i a l l y i n  e s t a h l i ~~n i i i g  t h e  e cn e r a l  m a g n i t u d e  of attendance that
could be exp’-ci ed [or e a c h  p r o j e c t  a f o r m u l a , deve loped  e m p i r i c a l l y
i r o n  a t t e n d a n t  e d a t a  f rom s t a t e  parks in the eastern United States ,
was u s-  1 d S  a general g u i de . Thi s formula emp loyed val ues for levels
of geai- r 1 a t t r a  t~~~v t - i i - s s  o f  the project ar~ a , population of the

co n t r i b u t i i i g  i i i o i i o o i I I i t y ,  &- t f e i -t s  of  u r b a n i~~a t  ion , road m i l e a g e  f rom
the p o p u l a t i o n  t o  h i -  proje ct and the economic  l e v e l  of  the popula-
tion . f f 0 - h , -  i - s t  i~~~, i t  ~- s  w e l l -  t h e n a d j u s t e d  6 y j u d g m e n t  in some ca s e s
w h e r e  i t  w a s  f e l t  i l l  v a l u e s  were  not e q u i t a b l y r e p r e s e n t e d  How-
ev e r , i n  f a t  t -r - .t aget; of p la n t i n g , and when the m a g n i t u d e  of  recrea—
t ion  needs  h~- - i n -  r~ - I j rml y ~ -~~ ; i b i  j ~lie d the at tendance at each
p r o  J e t  t was r c-~ xwi .j tied . At [h i s  t i sa- attendan ce was fixed -i t the
. a p a c i  t y o f  t i , -  p r o  i -  t to - . i i p j a r l  vi sitat ion without. overcrowd i ng
- m d  1,-i ‘-riur ;, t ion of t lot- h a si, r e s o u r c e .  l h t - r  ef~~rt- , annua l a t t e n d —
-i fl(i- c i t - d i t -d t o  i tch p ro e t t  l i i  t h i s  append ix ref l e c t s Lu 1 con—

tit ~lt) I i -  xt i - i t t  i p o t  i- S s 1 o I l a  1 j h ap  - it of t in- ta pac it y o I t i~-
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pro~ e~ t arrived at throug h study ol e a c h  p r o j e c t ’ s ph y s i ca l  cha r-
a c t e r i s t i c s .  The s u i t a b i l i t y  and e x t e n t  of  a d j a c e n t  t e r r a i n  fo r
r e c r e a t i o n  d e v e l o p m e n t , and i t s  a d a p t a b i l i ty  to the sev et J kind s
of r e r e - l t i o n  a c t i v i t y  in p r o p e r  d i s t r i b u t i o n  of a ba lanced  pro-
g r im were  c o n s i d e r e d .

b .  Annua l  des i gn a t t e n dan c e  is the  a n n u a l  a t t e n d a t e t or
which s p e c i f i c  facilities are provided. Sig iotse ein 4 a s s u m e d  at 23
percen t  oi t o t a l  a n n u a l  a t t e n da n c e  is e x c l u d e d .

c. Des ign  load is the  number  of  people cx p c c t e d  to use
an area  at any one t ime on a norma l sunnie r Sunday and is the num-
ber fo r  which facilities would be needed . Design load is coaputed

f rom the  fo rmula
-~~~~ (AV x .80) x .~~~~ 2 ~1
14 1.5

d .  P re sen t  a t t e n d a n c e  is the  v i s i t a ti o n  e s t i m a t e d  as
making use of the project area for recreation before development ,
fo r  which  f a c i l i t i e s  would be provided but  b e n e f i t s  not c la imed .

e.  Net  a t t e n d a n c e  is t h e  dj f i e r e n c e  be tween  t o t a l  annua l
a t t e n d a n c e  and p r e s e n t  a t t e n d a n c e , and is the r e c r eat i o n  a t t e n dan c e

for which benefits are claimed .

53. Facilitie s .

a. Picnicking facilities are provided for 4( 1 p e r c e n t  of
the  d e s i g n  load  at  t i n -  r a t e  o l  20 peop l e  p er  u n i t  of  t o u r  t ab l e s ,
a f i r e p l a — - , a trashcan and site preparatio n . Where picni c shelters

are i n d i c a t e d  they a re  provided a t  t h e  r a t e  of  one s h e l t e r  of  e L - t t ~ t

t a b l e s  and two f i r e p l aces  t o r  eve ry  25 p i c n i c  u n i t s .

b. Swmnni ing  f a c i l i t i e s  in t h e  b u r n t  of beach prep- sr t i o n s
are provided at the rate of 55 p e r c e n t  of the  des ign  load ~at  50 s q ua r e
f e e t  per p e r s o n . Where indicated a public service building is in-
cl uded .

a/ AV = estimated annual attendance.
807. = per -n t of annual visitation tha t w i l l  use  f a c i l i t i e s

dur ing  o r o t a l r e c r e a t i o n  sea son .
14 = number  of weeks , norma l r e c r e a t i on  Se a son .

607. percent o weekl y v i s i ta t i o n  expec ted  on :: no r oaI summe r
Sun :~sv

1,5 = eat i m a t t - d  turnover on day use I a c i l  i t i e s  on .1 a n n a  I
summe r S u n d a y .



c .  h at i ng a n t i  f i s h i t -ip f a c i l i t i e s  a r e  p r o v i d e 1  at t hç ± . 
~~~~~~

.

r a t e  o f  f S  per - n t  o f  t h e  :esign lo a d  o - i t h  one a c c e s s  uniticonsis~ —
ia~; O f  1 oat orr ~p and p i r h i n c . al- c i c r  40 c a r s .  Where i n d ~~c ;tc - c
a boa t  due l -  is  j i l t  I id a. -

d - P ar k i n g  [acili .tios pr ovid*-d at t h e  rat~.- of SO
percent of the ,- s i ;~n Ic-act at the ra to of four people pi -r car.

e . S an i t a t i o n  f a c i l i t i i - a a r c  p r o v i d e d  fo r  lO U p e r c en t
of the d e s i g t i  l a d  w i t h  one unit, o f t i v i -  w a t e r  c l o s e t s  and o n e
urinai for every 320 p e o p i e .  Flush type t e llers are contemplated
in all cases in  v i e w  o f  the  heavy  use  i n d i c a t e d .

f .  W a t e r  f a c i l i t i e s  a re  p r o v i u e d  fo r  100 p e r c e n t  of  t h e
d e s i ga  cml at t h e  rate u i  one fa u c e t  per  75 v i s I t o r s , i n c l u d i n g
water supply , pip eline s , storage ta;o ks ci ncl o u t l e t s .

g . Cani pi i - g f -o cj l i t i  en , w h e r e  p r n v i t h - d  , t i r e  on t b  b as i s
1 10 p e r c e n t  ot the d e s i g n  load a t  t he  r a t e  a t  ur i c u n i t  ~~C 1~ I i V&-

peo pl e .  One u n i t  c o n s i s t s  of  -o p i c ni c  t ab l e , f i r e p l ace , t r a sh c an ,
s it e  p r e p a r a t i o n . ~. i k i n p  s p a c e , and a f)roportca na.te ~haie or water ,
sanitation , circulator roads , landscap ing , signs and m a r k e r s .

h.  A d n o i n i  st r a t  ion u n i t , w he re  in d i c at c i , inc cu d e s
r e s i d e n c e , m a i n t e n a n c e  g a r a g e , w o r k s h o p ,  equi  pment storage oiu i ld -
ing and u t i l i t i e s .

1. Road r e q u i r e m e n t s  were d e t e r m i n e d  b y p r e l i m i n a r y
st ud y of topographic maps .

j. Trail facilities , where i n d i c at e d , at -i - a t  the  r a t e
i i  - i i e l i e  per 5 ,000 v i sL t a ti on s .

k. L a n d  proposed [or r e c r e c t  ion use  is shown on pro Jec t
maps cont i i n c - I in  A p p e n d i x  U 13/ to t h i s  report. The acquisition
pr o v i de s  f o r  p u b l i c  o w n e r s h i p  of the alieni-I inc nci st r a t c i i c - ’~~l
I i  a t i - d  a r e - o s  e s - i - o t t  i a l  f o r  p u b l i c  re r e a t i o n  use and for ~rote c—
t ion and p r e - s er v at  i n  o f  t h e  p o t e n t i a l  01  t he  p r o j e c t  m r  i t s  full
re - r e o t ion deve l t io toe n t  . T I c - i- l a n d s  - i c  t - di- - - cr i l ie  ii i n i’ l a t e r  1Ll rt
at t h i s  ap p e n d i x  i.n c o n n ect  ion w i t h  ee;cd p r o j e c t  at  - Ii jj to i

A 1 p - o t ix U , ‘‘
~~Lo jet C Desi~~i o u-I Lo om. i s t l o l - t -b  - ~~t C~~~ ( CU  0 -v

U .  S. Army E n g i o o e - r  District , P i t  l i - i  I I .  - D F .  t o - t e n t  o t  t h e
Army



54. R e c r e a t i o n  B e n e f i t s .  Monetary benef its claimed for attend-
ance estimated for  p r o j e c t s  con t a ined  in t h i s  a p p e n d i x  a re  a t  the
rate of $1.60 pen visitor of net attendance. This rate represen ts
a we ighted day-use derived from all activities partici pated in at
projects, in c l u d ing p icnicking, swimming, fishing , boating, camp ing ,
sightseeing , outdoor sports and games , nature stud y and camp ing.
Actual benefits claimed in cost allocation studies are a pro rata
share  of t o t a l  r e c r ea t i on  b e n e f i t s  c o n s i s t e n t  w i t h  the  cos t s  fo r  real
estate and facilities in the directly water related part of the total
rec reation plan as described in later paragraphs.

55. Al ternate Costs for Recreation Analysis. In accordance
wi th s tandard proced u re s of analys is in wa ter resou rce p lann ing , the
cos t of prov iding outdoor recreation at sites or projects , or in pro-
grams serving the same population as the multiple-purpose projects
under investi gation here , was utilized as a measure of the effective-
ness of such multip le-purpose projects to serve the recreation pur-
poses . The use of such data was based upon the consideration that so
long as an unsatisfied market for outdoor recreation remains , the
recreation purpose in multi ple-purpose projects should be served at
a cost not exceeding that by which it may he obtained in alternate
prog rams . In instances where the  demand for outdoor recreation may
be satisfied by goi.i,g programs , the cost of recreation in multip le-
purpose projects should be less than the alternate cost .

56 . Defining the Alternate Situation. It was concluded that
the alterna te situation should be one that represents the present
and future princi pal real source of such recreation . It should be
a source reasonabl y expected to develop and to provide similar acti-
vities to a similar cross-section of the population as the situation
under stud y . Obv iousl y then , the alternate source resides in state
park systems and similar establishments because these represent in-
vestments actuall y made to provide such activities . The present al-
ternate situation was observed to consist of providing new state parks
and of expanding the land and facilities of existing state parks , the
product of which is measured in visitor-days of outdoor recreation .
Thus it was concluded that the alternate cost supporting the most
realist ic measurement would be the alternate cost per visitor-day
of p roviding the types of recreation activity produced by the multip le-
pur pose p rojec ts under  s tud y here . Therefore , it is seen that there
is no alternate recreation project to such a project as Trexler , Tocks
Island , or Ma iden Creek , or other multip le- purpose projects reported
upon ~iere , bu t that there are realistic alternate sources of t o t e  same
recreation product , namel y visitor-days of opportunity.

57. Accord ing ly, estimates of rep lacement costs , in 19 9 pr ices ,
for eigh t state parks located in Pennsy lvan ia and New York were
secured from state park agencies. These parks were selected by the
agencies as a representative samp le of the range of qua lity of recrea-
tion facilities in the general area . Recent and current construction
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i -- :perience r i  both states was relied upon to develop such costs
estimates. The data received were an inventory of facili ties , the
unit cost of rep lacing each facility, the number of units , opera-
tion and maintenance costs and land values per acre without improve-
ments. Included also is the cost of rep lacing the impoundment in
each park containing an artificial lake based upon average cost per
surface acre invested by the Pennsylvania Fish Commission in simi-

~ar type projects. The average cost per surface acre of water in-
; , - aun ded  fc- r recreation is considered here as the most realisto c
appraisal since such investments are actuall y evaluated in term s
of surface acres of water obtained rather than in acre-feet of
storage. These basic cost items were reduced to annual investment
c o i a r g L s  in accordance with standard procedures emp loyed in survey
scope studies. To the ia si c land values obtained were added the
I - - c - r a g e  percenta ge of difference between market land values and
r a t a l  acquisi tion costs as determined in obtaining cost estimates
t o r  mu l t i p l e - p - i - pose r e c r e a t i o n  lands  from a t o t a l  of 54 , 079 a c r e s
~r- 13 d i f f e r e n t  l o c a t i o n s  in P e n n s y l v a n i a , New J e r s e y ,  New York
one De b ut -a c made in connection with this report. Discrepancies
rid unreported costs for items submitted were estimated on basis

experienced costs -and cost c r i t e r i a  used in this report , or on
basis of costs included elsewhere in the state reports as

.~anent  in d i c a t e - i  An interest rate of 2-l/27~ on amortized i nvest-
fl~ -ri t was used. Annual attendance data for each park were compared
- 4 0 t h  annua l  inve s~~ment charges to obtain the annual cost per visi-

u r - d a y  of a t t e n d a n c e .

58 . These data , tabulated in table W-12 , show that for indi-
vidual state parks the annual Lnvestment per visitor-day ranged
from extremes of $O .547 to $1 337 with a weighted average of $1.05
f o r  the  ei ght state parks. These costs are considered as consti-
tuting the range ol alternate costs permissible in the evaluation
of m u litp le-purpose projects being considered.

TABLE W-l2

SUMMARY OF ALTERNATE RECREATION COSTS

Annual Annual Annual Charges
Prolect Attendance Charges Pei Visitor-Day

A 139 ,000 $ l’i9 ,600 $1,076
8 834 ,000 465 ,500 0 .547
C 427 ,000 405 ,000 0 .948
D 55 , 000 43 , 000 0 , 781
E I ll-MOO 529 ,500 [ .337
F 3i 7 ,000 19 6,300 0 ,565
C 6~ Q~0,OOO 6,937~ OOO 1 .140

8,278 ,000 8,725 ,900

Weighted Average . - .$1 05
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59. 
- 
Recreation Costs. Cost estion~i o ’ s  for recreation develop-

ment are contained in Section VI of this appendix . Detailed esti-
mates are presented for Tocks Island , Bel tzv i ll e , Aq uash i o la , Trexler ,
Maiden , Blue Marsh , Promp ton and Bear Creek projects where both Fed-
eral and non-Federal pa rtici pation in the multip le- purpose project
is indicated. D e t a i l e d  cost estimates are provided for Newark , Chr is-
tiana and Hawk Mountain projects because these pro~~ cts support m u l t i p le-
purpose features , the needs for which are ind ir-ated prior to 2010.
For the above eleven projects , th-~se costs have been reduced to equiv-
ale nt ann ua l cha rges f or purpose  of f u ll p ro ect. evaluation . Included
in the annual charges are construction and real estate costs amortized
over a 50-year period at 2-1/2 percent , operation and maintenance costs ,
and annual  cos t s  fo r  rep l s -  ag one-third of the facilities every 25-
yea r s. The ar-i n--cal value c p r o d u c t i o n  of l a n d  foregone  because of
recreation devel opme rt and interest on investment during construction
have been c omputed in th is  appendix  fo r  f u r t h e r  ana l - ,si s  in Appendix
V 14/ where comparable data treating all project purposes are con-
tained. Table w-13 shows the total amounts of specific recreation
costs associated wi th each p r o j e c t -  Cost estimates for the Tohickon ,
Newtown , Evansburg, French Creek , Pequest , Paulina , Hackettstown and
New Hampton projects are included i f l  table W - 14 . Th i s  i nd i c a t s s  the
r e l a t i v e  cost of Site acquisition with a view ~.o lont - ; range develop-
ment , and compares  r e c r e a t i o n  c o s t s  amon~i p r o j e c t s .

60. Basi s for Cost Allocations. Co-~~s allocated to the recrea-
tion purpose ‘f mu l t i p l e - p u r p o s e  p r o j e c t s  c o n t at n e d  h e r e i n  c o n s i s t  of
those spec ific recreation costs for land that serves only the recrea-
tion purpose and the cost of specific recreation faculties that serve
to support the recreation use of the project. Land costs include pur-
chase in f ee  of those l ands lying above the acquisition for flood con-
trol pu rposes and , where significant costs are involved , the cost of
purchase in fee , in excess of the cost of flowage easement , of those
lands on which the flood control purpose re pcires only f l owage r ights.
These costs are considered specific and separable Costs for recrea-
tion in cost allocation procedures , and are shown in tables W-13 and
U - l 4 .  In a d d i t i o n  to such s p e c i f i c  or  s epa rab l e  cos t s , there  is al-
located to the recreation purpose a share of the costa for those
project features of which recreation shares t h e  use along wit- h one
or more other purposes.

61. In the application of cost allocation procedures a determ-
ination had to be made regarding the proper level of recreation In-
vestment that would reflect on one hand the equitahle indebtedness
on the part of the recreation purpose in jointly used pro lect features ,
and on the othe r hand , would be of such magnitude as to support the
position of recreation purpose in assuring that the jointl y used
project pool be made available and preserved for its full public
use and development. It was apparent that the full desirable recrea-
tion development of project to the level of a modern state park
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com p l e x  . as a ~~~~~~ l ied  L U  t he  fr i  I I i~~v t -  L op m e n t  of t u e  a p ro j e  t pee  —

~- - t - n t & - d  in  t h i s  a p p e i ~~1 i x , ~ o u i d  exc eed  i n  t I ~~ e ~tment  L ! a  L leve l tha t
- ,aua ld yi e ld an equitabl e indication ot the r e c : e aL i o i  purpose ’ s
d i re c t  depend ei iee  on LI l i -  j o t n t l \  used  p~~~ i . Vri  i h ~ i - ~ n - r  hand ,

_~~~- q u i s i t i o n  of a l i m i t e d  n u m b er  of E l c ce s t ;  l)~~i r L ~ ol a f e w  0i r e s  eac h
and the provision of a minimu ni level of baste faa i l i tie- ~ would not
-~a t i - o f v  t he  r c- j u  i r e me n t s  of p r oj e c t  purpose  as  d o t  m e d  a t i v i -  a n d
-c l ien c o n s i de r e d  in con r i e t .  L i o n  w i t h  p j - ’ u l a t  ion density ti d  grccst h of
Lhe re~;ion , , oii Id refl e c t an i o iade qua  ti e:-~p l o i t at  j 0 t t  of Lhe resource
t a r  pub l ic  r c - c r t-~o t i o n  u se .

62. A ccordi ir~~ly , t h a t p a r t  of he re cc a t i  us p lan d c - t c r i t n e d
to  be direct lv aSs (~ k i t e d  with the mul L i  p l e - 0 ) u c 0 )osc  p r c j e t s de-
f i n e d  here  as in i n t e g r a l  p a r t  of L ie water control project - -a d ,
therefore , const itutes chat p a r t  of the t o t i l  r e c r e a t i o n  in v e a t m e e t
and r e c r e a t i o n  b o r o e t i t  tha t d i r e c t ly  r i - f l e e t s  the economic  a d v a n t a ge s
secured  b-: t h e  recreation purpose in s h a r i n g  the  use  of p r o j e c t
lea tu re.s - To sup~ o r t  this de l  m i  t i o n  of ct- r ca Lion p u r p o s e , i i  iS

r e q u t r t - d  tha t  the r e a l  e s t a t e  s u r r o un d i n ~; rhe jointly u~ ed pool tha t
i s  d i r e .  t l v  r e l a t e d  t o  - 

hi - p r e s e r v a t i o n  of t h t -  p u b l i c  usc of t h e  pool
he a c q u i r e d  fo r  p u b l i c  owner sh i p .  f-’ur 1 kot-rinore , it is r i-q u l red tha t
i n  or - on c e  t ion  si th such re al cc taLe there a lso he p r o v i d e d  t h o c
t a~ i i i  1 i s of ; t c i - c-~ t - i h l e  s t an d a r d  L~~~ rice t the n e ed s  of  t h e  peop le
who visit t h e  p r o j e c t  b ecause  1 t h e  e x i s t e n - ~ e of t h e  pool - Thes-
a r c  ti le o n d i t  ions me t  in the ‘ ‘ d i r ect ’ e t t - r i c f l t S  01 t i e  r e c r e a t i o n

l~-v i ’p rcent as c o n t a i n e d  in  t h i s  - o p p e n d i x  w h i c h  p ro v i d e  t h e  b e n e f i t s
and c o s t s  u t i l i z e d  in the  a l l o c a t i on  of p r o j e c t  cos t s  t o  the recrea-
t i o n  p u r p o s e .  The b a s i s  for  cost a l l o c a t io n s  is contained in t a b l e
g - ] 3 .  “ I n d i r e c t  r ea l  e s t a t e  or f a c i l i t i e s ” ore  t i i i s - ~ - a d d i t i o n a l
e l e m e n t s  d e t e r m i n e d  to be & - s s t - ~-i t i a I  t o  t h e  lu l l  u t i l i z a t i o n  01 the
r i -u r e a  t i o n  p o t e n t i a l  of the  pro j e  t . T h ey  a re  c o n s i d e r e d  an m t  e gr a l
pa r t  it  - the n ’ : t - r a l l  r e c rea t  ion  deve lopmen t  of t h e  in j e c t

1,3 - “Di r e~ t ‘ and  ‘ I n di c t -  - t  
“ E l e ni e r i t s  — Spec i f i c  R e c r e a t i o n

F - i t .  i I i t i e s  . C on s i  s t e n t  w i t h  t im-  c o n c e p t  a d v a n c e d  in ara grip hs 60
through n2 f o r  d e f i n i ng  e l e m e nt s  ot r e c r e a t i o n  i n v e s t r en t  for pur-

• p se -
~ of providing a has is for al Iii at ir o g p r o j e c t  c a s t s  r u b ]  e W—1 3

pres ents f i r s t  Cost investm ents , e q u i v a l e n t  - riorict o 1 J i i i : -es and e x —
pt :ns i -~s , and a n n u a l m o n e t a r y  - ‘i u - f i t s  S e u i e p , a t ed  to  the r e er e a t  ion
1 t - ,itures tha t -- I r i - dj r e ~ t ly associated wi ih the mu it i p le  -p u r p o s e
j r  j ec t arid to those  t h a t  a r t -  hut i rid i ft -ct ly .ossoc l i t  t-d wi tb the
m u l t  [p i e — p u r p o s e  p r o j e c t  . l i i - -e w i l l  lu r e f e r r e d  t o us ‘‘ - l i r e c  t ”
and ‘ ‘ i n d i re c t ’’ i - h - u i  i t s  o f the r e c r i - a t i o r i  p lato t a r  i t c h  m u l t i p l e —
purpo se  p r o j e c t hen e l r t h .  rhe b a s i s  f o r  s p e c i l  iu ce I e ~ t i o r o  0 0

c o s t  i t t - m s  a n d  the  d i s t r i b u t i o n  of he iii l o t - r  items ol et.- o n o mi e
a n a l y s i s  is d i s c u s se d  in t l o t - f o l  Inc i ng pa ragra pbs . I t  i s  i-ruop iia S I - ui - ti

I i so  t these d e t e r m i n a t i o n s  do no t  cons t i t  t o t e  t hi- a l l  o c t l o t -’ of p r o j  —
cut costS to t h e  re r i -at [tort pura inc - , n or  do t h ey con s i t u te  li -c
sh u r i w ;  ot  such cost i among Fedt-r .- o] and non—Federal int ere sts -

I I i i - -; m t - r e l y determine the neipori tude ol r h - . ri - c- t - - - o t i t -’ ui investment
th at should to o t e r  Into coSt ;il I t s - a t  ion  st u d ii -u; co nt, i i ui- cl i i i  A 1 i i t -ndix
V and the main bod y of th e r ep o r t  whe t-.- sift-h d i i  - i r u i o  o a t  i ins t ot ’ made -

(Rev . Nov . 1 0 ,11) W — f ~
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64. Real Es tate. The segregation of the ‘d irect ’ real estate
cos t element at most projects is based on field appraisals of sur-
vey scope wherein the “direct ” and “indirect ” real estate was ap-
praised sepa rately. In some Instances the initiall y def ined “direct ”
real estate was later adjusted in area , based on an average cost per
acre for total acquisition

65. Facilities. Fdc ihity costs ass igned to the  “ d i r e c t ” ...le-
ments of the recreation plan are those facilities located on the “

“d i r ec t ” real es t a t e , with exception of the costs for the administra-
t ion area , which is assigned to the “indirect ” element. ii the case
of Hawk Mountain project no “indirect ” cos t s are indicated.

66. Annual Charges. Interest and amortization costs are
distributed directl y with the segregation of first costs as de-
scribed above . Operation and maintenance costs have been dis-
tributed on a percentage basis of total first costs with “direct ”
and “indirect ” element s of the p lan . Major rep lacements are com-
put ed separa tel y for  each of the “dire ct ” and “nndirect ” elements
at a rate of replacing 1/3 of the facilities every 25 years. Charge8
for  loss of the product ion  of land are charged d i r e c t l y to each of
the “d i rec t ” and “ ind i r ec t ” e l emen t s .

67. Annual Benefits. Attendance and monetary benefits are
d i s t r i b u t e d  in accordance w i t h  the percen t  of f irs t cos ts of the
total recreation p lan for  each project assigned to the “d irect ”
and “indirect ” elements. Facilities in the first costs were de-
term ined on the basis of design load cr it er ia  and therefore  wou ld
suggest the feasibil ity of segregating attendance by re-anal ysis
of the f ac i l ity capaci ty in the “direct ” element. However , such
a distribution is not consistent with and would depart from a
proper evalua tion of the total recreation p lan , which is essen-
t i a l l y a unit so far as balance and program are concerned.

68. Steps of P l anni .~~~ The above descr ibed basic procedures
and cr iter ia we re app l ied  in mod i f ied fo rm and whe re per t inen t to
a l l  steps of the p lanning process described for multip le-purpose
p rojects In Appendix Q. Recreation appraisals were developed for
the small dam and reservoir projects contained in A ppendix R j~/
and for the major water control structures contained in Appendix U.

15/ Appendix R , ‘~~ater Control at Intermediate Upstream Levels ,”
prepared by Soil Conservation Service 4 U. S. Department of
Agriculture and U. S. Army Engineer District , Philadelphia ,
Department of the Army .

W-39



69. Small Dams and Reservoirs. Recreation appraisals , as
.-iscussed in Appendix R , were prepared for the two categories of
smal l  darn pr ojec ts rcported on. For those pro j ec s  t h a t  may be
ir!itiated andt- r ex lct ing authority , three hypothet ical sites ,
rep resenti ’~ : typ ical r:~ 1ges of c o n d i t i o n s  of s torage and t e r r a i n
were de ’:el~~p e J  f o r  r e c r e a t i o n  s t u d y .  One such hy p o t h e t i c a l  s i t e
~~is eliminated ccaw e of unsuitable topograp hy and storage con-
ditions . For the remaining two prcjects real estate requirements

~-ere dcter:tined ~rnd cost estimates prepared 1 based on the average
cost per ha re of land included in  the dam site and flood pool.
i~ .cilit ie s were described at  a q u a l i t y  level of lower investmen t

~~c~o 15 pr~’v i d ed  in this appendix for major control structures ,
b u t  c o n s i s t e n t  w i t h  good park standards serving immediate local
n~ eW- No a l t e r n a te  cost  s t u d i e s  were conduc t ed  fo r  these proj-
ects. However , it is proposed that such studies would be accom-
;~~~shed at such tine as any of these projects are initiated for

r. - t r u :~~ion. These project .~ are pres nted in Appendix R.

70. Thr ee ~~~~~ dam projects contained in Appendix R,
i dentifie d a~ Jim Tho rpe , Swiftwater and Parkside , because of
their magni tude ~ f cost and drainage area served , require addi-
tional authori;’at ion for ~ainstruct ion . Recreation p lanning for
these prrjects were of more detail. These studies provided for
a comparison of coi~ts for each project to determine the economic
feas ibility of recreation utilizing the sediment pool of the
basic flood control pro lec ts with added increments of minimum
real estate and facilities for recreation . In addition , the in-
cremental costs of adding to the basic flood control project ,
recreation pools of 50 surface acres and 100 surface acres each ,
1o-r ;ether w i th approximate real estate and facilities were determ-
m ed. :~~€- re su lo s of these studies are shown in Appendix R.

71. Major W1.iter Control Structures. In the initial studies
1e ad~ n~-c, to the selection of major control structures contained
fr i the recommended plan of improvement , the objective was to rate
each potential site in relation to the total list of possibl e
sites . For this step potential annual recreation attendance was
estimated for each site based on procedures described above.
E s t i r r a t e s  were  p r e p a r e d  fo r  a t c t a l  of 48 such p r o j e c t s  w i t h i n
wh i ch the variabl e factor was annual attendance credit ed at a
rate of $l.rY) per visitor-day . Costs were computed at a constant
rate per visLtor-d ay based on a first cost investment rate of
$10.00 pe r v ls i t tt - -day of annual attendance. The effect of such
apprai sal was to rank pro jects according to total annual attend-
-*nce potential. The monetary expression of the attendance and
associated constant rate of cost per v1sit~or-day rirovided a
basis for ut i1iz1n ~ the recreation purpo se in p lanning as de-
scribed in Appendix Q.

%-J- /10
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72. For the step of p lanning designated in Appendix Q as con-
stituting selection of the basic plan the above data were refined
and cons ide rab ly more s tud y was conducted  - n  c ,rojects  unde r  investi-
ga t ion . Two levels of recreation develotni -nt were absumed at this
stage of p lanning . One level , des igna ted  as the optimum level of
development for a typ ical state park type of est .1blishmenr was ap-
plied to those projects indicating a high annual attendance poten-
tial. For the remaining projects whose characteristics on examin-
ation appeared to be of lesser valje for recreation development , a
minimum basic level of recreation i nvestment was assumed. This min-
imum level included facilities necessary for the health and safety
of the visiting public , ord’rly administ ration of the project , suf-
ficient land to provide ac~ ;s to the project , and prese rvation of
the recreation resources created. Topograph ic maps were used to
determine land requirements for each project.

73. FacilIties were estimated at ,-r cost of $10.00 per visitor-
day of total annual attendance and $2.00 per visitor-day of total
annual at tendance for the optimum and minimum levels , respec tively.
The former rate was developed on the basis of facility costs at op-
timum leve l and the latter was derived from average costs experienced
at opera t ing  Corps of Eng inee r s ’ r e se rvo i r s  a d j u s t e d  upward by judg-
ment. Accordin g ly, real estate requirements at the maximum level
reflec ted state park type developments while at the minimum level
onl y the land requirements for public access and use of the impound-
ment were considered. Costs were derived by app ly ing average cos t
per acre estimates utilized for cost estimates for the dam and res-
ervoir. First cost investments were amortized over a 50-year period
at 2-1/2 percent interest for both levels of development. Annual
operation and maintenance costs were computed at $0.35 and $0.05
per visitor- day at optimum and minimum levels of development , re-
spectively. In the latter a joint operation for all proj ect purposes
was assumed. Benefits at the optimum level were claimed at a raLe
of $1.60 per visitor-day . In the absence of alternate cost studies ,
benefits for the minimum leve l were assumed at this stage of p lanning
to bear the same proportionate relationshi p to the $2.00 rate of cost
for facilities as the $1.60 per visitor-day benefit at the optimum
level of facilities bears to the $10.00 cost rate. This resulted
In a benefit index of $0.32 per visitor-day for the minimum level
of development. Annual charges for rep lacement of facilities were
computed at a rate of rep lacing one-third of the facilities every
25 years . Thus, annual attendance and real estate costs provided
the principal variables in intluencing the ratings of p rojec ts and
plans at this step of analysis

74. Recreation In Maximization of Net Benefit.s at Project
Site.. For ties e studiea , reported on In Appendix Q, it was co”-
sidered that the princi pal area of function of the multiple-purpose
project wherein the recreation purpose derives its economic advantages ,
is in what has been defined In this report as the long - ‘ e - -~~o storage
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of w a t e r  - l l r t  t h - t c r l n i r l r t  or t O  a ad s L I I  I I . !  ~ n i t i r ~~ - 01 t h e  long —
t e rm s t o r a r ~ i~t - O H 4 ? ~ O 01  t li i- )y~) j ~ •( ~ t a t  w h i c h  - r i  I us  rs  t h e r e o f , i n —
C I u d i r , ~ t l i o s ’ s t - e k i r 1~1 r ec  r e - I t  l o u . ) b (  - l i i i  t l i ~ :~1 r  ~:i r 1 1 l I r  r e t u r n  in n e t
I )& ~ n &  I i t S

7 5 - B a s f s  ol A o a i v s i s  i o u  M a x i n i i : : a t  i t t u d ~~. Ha T ios t  r e —
spo n s i v k ~- S i r l ~4 Ie  ~.~ C t - ) i  01 t h e  r e c r - a t i o o  p L i r !o o s 1  t o  v a r y i n g  pool
s iz es  a t  t h e  sa le pro j cc ~ s i t i s r~- -. r e o t  io n at tcnd ;irr ce . I I de—
tai le d e c r ei t ic o n j-la n s c r -  p i - ~~ i re d  fo r each poo l s i;~e st u d L d
at  th~ same s i t e  I L  w o u l d  h~ f o u n d  t i - i t  t o l l r e a l  est ate require—
n - n i  s foe recre at ion would vary in i :rt. -r vals among several pool
Sizes . Howe- : -r , t o r  th e se si d i e s  l a i d req uir ~- neni - we r e- a s s u m e d

t o  v i i - ~- d i r ec  t ly w i t  Ii a I t - i : .  - :c e from he ha sic I and r oq u i r  - -a -n t

c h a r a c t t r i s i i c s  o :  t h e  ind~ vidua1 p i- oj e c t .  The g in - i n m a g n i t u d e s

c i  b o t h  a t t e n da n c e  a n d  l .iad requirement s are charaL t -ris tics of
t h e  s i t e  - e n d  pres en ’ r in ge.; of c ,nd f  t i o n s within which each pool
s i : a-  s t u d i e d  r a ’  i a — J t .  P e e r ea t i o n  f e a t u re s  c o n s i st i n g  01 beaches ,
p i c n i c  un it S , ) o a t t n g  l . r c i l i t i . -s , op . - r a t i o n  and  r i e i n t e n a n c e , and
t h e -  costs th e r i o l . r e l a t -  d i r e c t l y  to  v i s i t o r — d a y  ana l y s i s .  The
c o s t s  of  t h e s e  ar e  r € - l a t  ive l y c on s t a n t  p e r v i s i t o r — d ay  f o r  a n y
pro j e - e  r at. t h e  same qua l i t  \ l e ve l  of  recreation development among
sizes at pools s t u d i e d .

7 6 .  The .~hovc- cond  i t i o ns o f  ma i v s is are reli c - c ted in t. he
p r o c e d u r e s  t h a t  we re  d y e  lope -u  and  w h i c h  -cr c  d i s c  r j h 0 d  h e r - - A
nap I xa,uin.i t ion of - .L h s i t - was mad e- to  dci e r m i n e  chet her i::: ort—
ant changes i n  th e l a n d  a d j a c e n t  to the pool s t u d i c - I  o. :curred°w i  t h
c h a ng ing e le- ~ .it ions I f  i : I l : o r t a n t  a re a s  r e q u i re d  t o  support rec—

r ea t  ion a t t e t i d a n e  e w e r € -  i n u n d a  exposed or impor t a n t  l y  m o d i f i e d ,
adjustments ba sed on jud qnic ri t vt -re m id - -

77. Procedure Used i i  1-i s i mi zat ion S t u d j .~ In  t h e  app l i c a t i o n
of these r e q u i r n e n t s  on a n a l y s i s  of  an  i n d i v i d u a l p r o j e c t  s i t e , t h e
rang e ot long-term pool elevations to he studied and related surface
a res of wa te r i po idod were d istribut e d e::ieln d t h r e e  to five lev is
o St or .ige for e-a ~~ Ii pro Oe. s I t e- . At a s t ora~’ e I vat [on about mid—
sn -; b e - t w e  e n  ii extrem es studi e d a pool sie e was select ed and a
pro ii nina ry roe re at ion  p Ian at de ye  lopmt n t was dot I ned. For isi s

S i t e s  :.tudie- d th ese p l a n s  m d  c o St S  thereof Wete to~ sed air survey
report scop . re-a l • - t i t e  i- st ia-Itt-s tar reel -a t i th l a n d s  and on
f l Id  - t u d i i - ~ of  t h e  li-F r cm For  a t e - w  s i L o S  o f f i c e -  d~~t n wore
r li ed on - Two St  - eg s of r c-c I 0 t i 0!) dove lopn it-nt W it i- p to vi dod , u n e
r i f l e - c t  in g  t b -  : - t t  i - i t -  f u l l  d c -v . lo t - - n i t  at the projec t , and t h e
or her cons i st ni’ at what i s con I di- t e d  is  t h d i  r e -c  I 1 y v.a t i-F i e —
1 a t e d  p a r t  w i n -  t e i  ii he I .in i re e S S S  r y  t (I  pr ut ct and as s i l l -  t h e
a l t  i a - I l ’  e I . - v e - l o p n m t - n r  i S  a c q u i t - I  aid b i s i c  l i i i !  i t i , - s  pr ovid ed
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78. The above costs together with operation and maintenance
costs were reduced to annual charges for the two levels of invest-
ment of recreation development. Annual benefits claimed for attend-
ance for each of these levels of recreation development were limited
by average cost per visitor- day of providing similar facilities at
state parks in the region , as described elsewhere herein .

79. To apply these basic cost and benefit data of recreation
development to the full range of pool sizes of a site under invest-
igation , use was made of a generalized attendance curve developed
empirically by plotting reservoir pools in surface acres against
annual attendance for 61 Corps of Engineers ’ reservoirs for which
data were available. This curve , plotted by visual fit , was assumed
to represent the angle of the trend of effects of pool size on at-
tendance . The difference between attendance at the pool size at
which the preliminary recreation plan above was developed for the
project and the attendance indicated at the same pool size on the
curve provided a factor for converting curve-indicated attendance for
each pool size stucned at the project site to creditable attendance .

80. To attendance figures derived for each pool size at the
site under study, only the average annual costs per visitor-day and
the average annual benefits per visitor- day for recreation were
applied. The excess benefits over specific recreation costs at
each pool size provided an indication of the net effects derived
by the recreation purpose at various pool elevations studied.

81. In order to reflect long range effects , the recreation
benefits and recreation costs for the two levels of recreation de-
velopment were averaged , and generalized curves were constructed
for use in maximization studies of each project. These data are
presented in Appendix Q, where their pertinent app lications are
shown in connection with other water uses studied.
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VI PLAN °‘~ DEVELOPM E NT

82. Disc ussion. I~cscrib ed here in several degrees of detail
are 22 dam and reservoir projects in which recreation is one of the
purposes served . Three of these projects are “small dam” projec ts
Ic r which the detoiled oreset~tation of recreation is contained in
A ppend ix R. Beltcville , Blue Marsh , T rexier , Prompton , Aquashicola ,
Maiden . Bear Cre ek , Tocks Island , Hawk Mountain, Christiana and -

Newark dam and reservoir projects serve purposes in addition to
re reation , the needs for which  are indicated before 2010. The
recreation element of these projects has been considered in detail
in this appendix Tohickon , Newtown , Evansburg , French Creek ,
Pau lina , New Hampton , Pequest and Hackettstown , would serve im-
mediate recreation needs , but the rema ining multiple-purpose features
are not indicated until after 2010. Real estate appraisals of sur-
vey scope are presented for these projects , together with some pre-
limi.nary examination of the othe r cost features for purposes of
cost comparisons.

�~3. Scheduling of Projects. Zn order to obtain some measure
of the effects of the recreation capacities that would be provided
by the projects reported herein , it was necessary to schedule their
completion against the projected recreation needs as developed in
section IV Subsequent conclusions show that the capacities so
provided for recreation alone would be needed in the near future .
Howeve r , for purposes of practical appraisal , it must be considered
that these projects are multiple-purpose projects in which other
need s are schedoled over the 50—year period of study and beyond .
Of the pu rpose s served , industrial and munici pal water supply ap-
peared to be the most. critical in establishing a basis for project
sched uling . Ther e fore , for the anal ys is here , Lt has been ass umed tha
that projects would te camp leted for the year at which such water
supplies are indicated and would then provide the full recreation
capacity. Table W-l5 shows these projects scheduled on such a
basis. For the small dam projects of Jim Thorpe , Swiftwater and
Parks ide , it is assumed tha t the recreation capacity would be pro-
vided within the 50-year period of stud y. For the projects of
Bel tzville , Blue Mar sh, Trexier , Prompton , Newark , Christiana ,
Aquashicola , Maiden , Bear Creek , Hawk Mountain and Tocks Island ,
full recreation capacity is assumed for the year indicated for each
project in table W-15 . For the projects of Tohickon , Newtown ,
Evan sburg , French Creek , Paulina , New Hampton , Pequest and Racketts-
town , water supp lies other than for re crea tion are not indica ted
until 2010. However , the sites have high recrea tion value in rela-
tion to immediate recreation needs. Because of their proximity to
areas of metropolitan expansion they will become more expensive .
At the same tiit;c they will become more va luable as recreation assets
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L
TABLE W- 15

PROJECT CAPACITIES FOR RECREATION
DELAWAR E RIVER BASIN WATER SERVICE AREA

Total
To tal Annua l

Pool Proj . Gross Design
Area Area A ttendance Load

Project (Acres) (Acres) (Vis. -Days) Equivalent Year

Middle Basin in Pennsylvania and Delaware

Beltzville 870 2,413 500 ,000 11,400 1965
Blue Marsh 870 5,296 437 ,500 10,000 1969
Trexler 880 3 ,587 312 ,500 7 ,100 1972
Prompton 720 2 , 055 156 , 250 3 , 500 1974
Newark 1,060 6 ,490 937 ,500 21 ,400 1975
Chr ist iana 2 ,900 8,080 1,875 ,000 42 ,900 1980
Aquashicola  840 2 , 150 156 , 300 3 , 500 1981
Maiden Cr eek 2 ,500 8,450 625 ,000 14 ,300 J982
Bear Cr eek 1,280 3,950 250 ,000 5,800 1989
Tohickon 1,250 7 ,475 1,250 ,000 28 ,600 1/
Newtown 2,120 7 ,200 1,875 ,000 42 ,900 1/
Evansburg 1,120 4 ,654 1,560 ,000 35 ,700 1/
French Creek 1,250 4 ,270 1,500 ,000 34,300 1/
Jim Thorpe 3/ 100 162 37,500 850 2/
Swiftwater 3/ 50 150 12 ,500 280 2/
Parkside 3/ 100 188 37,500 850 2/

Subtotal 17 ,910 66 ,570 11,522 ,600 263 ,380

Middle  Basin New Jersey

Paulina 1 ,650 5 ,717 1,000 ,000 22 ,800 1/
New Hampton 1,850 5 ,518 1,500 ,000 34 ,300 1/
Pequest 1 ,260 4 ,520 520 ,000 11,900 1/
Hackettstown 1,200 10,362 2 ,500 ,000 57 ,200 1/

Subtotal 5,960 26,117 5 ,520,000 126,200

Hawk Mountain 5 , 400 7 , 800 187 , 000 4 , 700 2001
Tocks Island 12,100 62,370 6,750,000 154,300 1975

Total M u l t i p l e -
Purpose Projects 41,370 162,857 23,979,600 548,600

Remaining Projects in Appendix 1 14,210,000 324,800

TOTAL ALL PROJECTS 38,189,600 873,400

1/ Ear ly development for recreation is indicated with multi-purpose
development after the year 2010.

2/ Requires authorization to permit scheduling as may be desired by
local interests.

3/ Data shown for multi-purpose projec t for flood control and
recreation .
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as the populations associated with them continue to grow. For
these reasons they are considered here for real estate acquisi-
tion as the principal immediate objective . The development of
facilities for recreation would be introduced and expanded as
the accumulation of acreage permits. It is considered here for
the purpose of appraisaPthat the projects would be essential-
ly complete as multiple-purpose projects at 2010, even though
t heir ef fec ts  on r ecreat ion needs wou ld be felt before that
time . The remaining recreation projects  contained in Appendix
I have been included here as contributing to the total recrea-
tion capacity by 2010.

84. Project Capacities and Recreation Needs. The con-
cept in support of recreation as a project purpose in this
appendix requires that each project so formulated satisfy a
need fcr outdoor recreation over that provided by existing proj-
ects and programs. These needs were measured in section IV.
Examined here are the capacities of the projects prepared in this
report in relation to such needs. It should be noted that project
capacities indicated are expressed in terms of design load equiv-
alent of total annual attendance , and not in terms of design load
equivalent of the design attendance as defined above. Thus sight-
seeing , for which specific facilities were not provided , is in-
cluded in total project capacity. The comparisons between recrea-
tion needs and project capacities presented here are in accord-
ance with the identification of recreation needs contained in
section IV. The needs and capacities associated with each of
these areas isolated for study are not additive . These studies
merely indicate the magnitude ~f needs as they may relate to
the capacities of projects and groups of projects so that in
no case may needs be claimed for projects for which no need
exists. In making these comparisons consideration was given
to all specific projects for recreation contained in Appendix
I and Appendix V. While Appendix I considers the importance
of added outdoor recreation capacity that would be obtained
by the continued improvement and expansion of going recreation
projects and programs, no attempt has been made in this study
to estimate the quantity of capacity involved . However, to
provide a conservative basis for evaluating the needs for the
specific projects considered here , it was assumed that these
going projects and programs would essentially meet that part
of the total project need that had accumulated to 1955 and is
indicated as a “deficit” in the preceding section. Therefore ,
the comparison here is concerned with the projected increments
of needs arising from the population increase and expanded
economy from 1955 to 1965, from 1965 to 1980, and from 1980 to
2010.
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85. Capacities of Projec.s in Association with Recreation
Needs of the Delaware River Water Service Area. Considered here
are all specific new projects contained in Append ix I and Append-
ix V. When the capacities of these projects as contained in
table W-14 are compared graphically with the projected increments
of recreation needs as shown in table W-6, the relationship shown
in plate 13 results. These projects have a capacity to provide
for a total of about 38,189,000 annual visitor-days of recreation.
The design load equivalent of this capacity is 873,000 visitors.
Of this total , the multiple-purpose dam and reservoir projects
reported upon in this study provide a capacity for about
23,980,000 annual visitors or a design load equivalent of
548,600 visitors. Thus the projects proposed herein offer a
very important source of ouidoor recreation by providing a sub-
stantial magnitude of capacity and for the study area as a whole
nowhere approach satisfaction of the total magnitude of needs in-
dicated .

86. The Tocks Island Recreation Project. The Tocka Island
project would provide a capacity to support 6,750,000 visitors
annually. This capacity represents a design load equivalent of
154,300 visitors. Recreation at this project would be in associa-
tion with 12 , 100 acre8 of impounded water or a total added recrea-
t ion area of about 62,400 acres. The Tocks Island project is con-
sidered in detail in section IV in connection with recreation
needs of a population residing within a 100-mile radius of the
project , and again in plate 13, where the total capacities of
all projects considered is shown in relation to the recreation
needs of the populations of the Delaware River Water Service Area,
These studies amply justify the capacity of the Tocks Island
project within the criteria applied in this appendix.

87. Capacities of Prolects of the Middle Basin in Pennsyl-
vania and Delaware in Relation to Associated Needs. To provide a
measurement of needs and capacities on a somewhat more localized
basis the capacities of Beltzville , Blue Marsh , Trex ier , Prompton ,
Newark , Christiana , Aquashicola , Maiden, Bear Creek, Jim Thorpe ,
Swiftvater and Parkaide are con~jdered here in association with
the recreation needs defined for the above designated areas in
the preceding section. These projects have a total capacity to
support about 11,522,000 visitors annually,  representing a design
load equivalent of 263,400 visitor., This recreation would be in
association with 17,800 acres of added recreation water. When
these capacities are compared graphically as scheduled for realiz-
ation with the projected needs for this area the re lationship
shown in plate 13 results. While these projects would provide an
important source of outdoor recreation to compl iment existing and
going programs , they do not approach total sat isfac t ion of such
need. as determined in this study .
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88. Capacities of Projects of the Middle Basin in New Jersey
with Associated Recreation Needs. Here the projects Paulina , New
Hampton , Peauest and Hackettstown would have a total capacity to
suppor t 5 ,520 ,000 visit ors a n n u a l l y when comp leted. This capacity
amounts to a design load equiva lent of 126,200 visitors. The recre-
ation would he associated with the impoundment of about 6,000 acres

of water and a total added recreation area of about 26,000 acres .
Assuming a gradual realization of capacity for recreation which would
reach full development at or following 2010 , at which time the ether
purposes to be -.erved by these projects would assure the ultimate
impoundment feature , thes e projects would serve to meet an important
share of the recreation needs of th~ area as determined in this study.
This relationship is shown in p late 13.

89. Hawk Mountain Project. The Hawk Mountain project appears
to be somewhat isolated in its day-use effects , except that it is
expected to provide attractive recreation opportunity for vacation-
ists and weekend recreationists who visit the general area in large
numbers from the metropolitan centers of popula t ion . While  no
special stud y was conducted in connection with the Hawk Mauntain
projec L , the general magnitude of projected recreation needs indicated
for the entire Delaware Rider Water Service Area , and particularly
the northern section , would make it reasonable to assume that the
recr eation purpose and capacity provided at this project is fully
just ified.

90. Recreation Costs and Benefits. Table W-13 presents the
first cost investments , annua l charges and annual benef its for
recrea t ion at the 11 projects comprising the basic p lan for wa ter
development to 2010. These projects are Beltzville , Blue Marsh ,
Trexler , Prompton , Aquashicola , Maiden , Bear Creek , Tocks Island ,
Newark , Chr istiana and Hawk Mountain. Detailed cost estimates for
the recreation feature of these projects are contained in the follow-
ing descriptions of each of these projects. For the eight major con-
t rol projec ts to be developed initiall y for recrea tion , preliminary
es t ima tes  of f a c i l i t y  costs were based on an average cost of about
$3. 40 per u n i t  of gross v is i t at ion .

9 1. Var i a t ion  in Recrea t ion  Costs Among Proj ects.  Table W- 15
presents cost comparisons among projects for specific recreation
features. The cost per visitor-day of attendance is seen to range
from $0.439 at  Prompton to $0.82 at  Newtown . W h i l e  it is not in-
tended tha t such cost indices would provide inflexible criteria to
project feasibility, the indicated cost per visitor-day of provid-
ing recreation at the Newtown projec t would suggest that there is a
cheaper sing le-purpose alternate source of recreation to be found .
However , i t  is pointed out tha t  expensiveness of the Newtown s i te ,
due to real  e s t a te  costs , is mere ly  an indicat ion of what can be
expected at most of the remaining seven projects in this same cate-
gory as demands for urban and industrial real estate continue to
grow . The Evansburg site is approaching a cost at which alternate
l i m i t a t i o n s  used in this appendix would affec t both the leve l of
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recrea tion investment in facilities and the financial capacity of
the recreation purpose to ~~rticipata in its share of joint proj-
ect costs when the multip le-purpose features are introduced .
French Creek, Hackettstown , Pequest , Paulina , Christiana and
Tohickon projec ts indicate a good margin of justifiability. It
would appear , in fac t, that superior recreation sites of the
quality represented in these eight projects are rapidl y becoming
scarce and will eventually become unobtainable. The remaining
projects included in the plan of development all show ~ndications
of being good investments fo r recreation purposes.

92. The Tocks Island Recreation Area.

a. Location and description. The location and descrip-
tion of the project , the region served , the geographic and physio-
graphic merits of the project and other factors supporting the de-
velopment of Tocks Island reservoir as a recreation area, reg ional
and na tional in scope , are presented in detail in section IX of
Appendix I. In section V of the present appendix there is pre-
sented a detailed analysis of the widespr ead needs for nonurban
recreation within 100 miles of the projec t that would be served
by the project. Plate 15 of this appendix shows the location of
the project and the details of the areas included in the plan of
development.

b. Plan of improvement. The plan of improvement as
contained herein provides land and facilities for achieving the
full development of the recreation potential inherent to this
projec t without deterioration of the natural resources. Land and
facilities required fpr the full development of this projec t are
as follows: (see table W-16)

(1) Land . Optimum recreation development of the
projec t requires the acquisition of 47,570 acres of land , includ-
ing ten different tracts as described in following paragraphs,
and fee title to other lands to which only a flowage easement will
be acqui red for flood control needs . Included in the proposed
land acquisition of 47,570 acres, but in addition to the ten tracts
for recraation development , is land for preservation and protection
o f scenic and na tura l  resources. This is necessary to provide an
administrative unit limited by natural boundaries and to prohibit
the encroachment of uses incompatible both with the natural esthetic
va lue of the project and with areas to be developed for general
public enjoyment and use.

(2) Facilities. The facilities proposed for de-
velopment on this project would include the full scope of activi-
ties associated with non-urban recreation . It is anticipated that
development will be a continuing program and that initial develop-
ment will be of sufficient magnitude to provide for the immediate
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TAS LE W- 16
TOCKS ISLANt) RECREATION AP.EA

TOC KS ISLAND DM4 AND RESERVOIR
ESTIMATED COST OF FACILITIES AND REAL ESTATE

Direct Indirect Total

~~~~ 
No, tJntit~ Cost No, Unite Cost Ho. Units Cost

Tic ilitv
Picnicking unit 951 $380,400 1,311 $524 ,400 2 ,262 $904 ,800
Beach Development s.f . 2,879.400 717 .600 - - 2,879 ,400 717 ,600
Tent Camping unit 790 1 ,070 ,000 1,066 1,748 ,200 1 ,856 2 ,818,200
Boat Ramps unit 91 1 ,138,100 — 91 1 ,138,100
Boat Docks unit 52 285,500 — — 52 285 ,500
Picnic Shelters unit 38 190,000 47 235 ,000 85 425 ,000
Bathhouses i.e. - 275 .000 - - 275 ,000
Parking unit 9,510 1 ,902,000 13,110 2,622 ,000 22 ,620 4 ,524 ,000
Roads mile 5 300,000 11.9 775 ,000 17 1 .075 ,000
Water unit 536 636,000 875 875 ,000 1,511 1 ,511 ,000
Sanitary unit ~49 1 ,119 ,000 206 1 ,542,800 355 2.661,800
Group Camp - - - 30 6 ,000,000 30 6 .0C~~000
Signs and Markers i . e .  - 11 ,900 - 16 ,700 - 28,b~)0
Walks and Trails mile 9.7 25,200 18 45,800 27 .7 71,000
Misc. Landscaping i .e .  - 71 ,400 - 98,500 - 169 ,900
Administration Area - - - - _ j,Q9~~Qp - 100.000

Subtotal 8,122,100 14,.83,400 22,705 ,500
Contingencies 57, 406,100 729,200 1,135 ,3q0
Engineering & Design l0~ 812,200 1 ,458,300 2,270 ,500
Supervision & Administration 1O~ 812.200 1.458 .300 2.270~5do

Total Cost Facilities 10,152,600 18,229 ,200 28 ,381,800

Real Es tate
Land acre 6,465 1,446 ,800 41 ,105 6,824 ,000 47 ,570 8,270 ,800
Severance i.e. - 217 ,000 - 682 ,400 - 899, 400
Easement Value a/ i.e. - 66 ,000 - - - 66 .000
Improvements i.e. - 2,953, 000 - 6 ,333,000 - 9 , 286 ,000
Resettlement i. e. - 145 ,600 - 658 ,700 - 448 , 300
Contingencies 10~ - - 482.800 - 1.414.200 - 1.897.000

Total Cost Land & Improvements 5,311,200 kI 15,556,300 20 ,867 ,500
Acquisition Cost 245.000 330.000 575.000

Total Coat Real Estate 5,556,200 15 ,886,300 21,442 ,500

Ad juSted upward
3,035 acres c/ +3,035 2,519.000

Adjusted down
3,035 acres $830 

— __________ —3 ,035 —2.519.000 
______ ___________

Total Ad justed Cost 4/
of Real Estate 9,500 8.075.200 38,070 13.367.300 6/ 47,570 21.442.500

Total Cost of Facilities
& Real Estate 18,228 ,000 31,597 ,000 49 ,825 ,000

a! Fee purchase of after value of fiowag. easement area of 1 ,100 acres.
b/ Includes $1 ,095,000 for acquisition of two small villages. This acquisition would be obviated or
limited , and the cost would be eliminated or reduced substantial ly, if local interests adopted zon-
ing regulations meeting National Park Service criteria subsequent to authorization of the project.

~/ 
$830 mean average value of average cost p.r acre of lands in ad justing real estat , acreage ap-

pra isals .

~/ 
Includes 6,880 acres of state-owned lands at $172 p.r acre .
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need for recreation facilities generated by the inception of the
locks Island project and would be under development simultaneous-
ly with the construction of the dam and related reservoir The
comp le ted plan of development would provide f ac i l i ties for  the
estimated maximum attendance and be directed toward the full use
o f the resour ces avai lable  under presen t planning stand ards .
The developmen t of faci li ties as proposed here in would pro ceed
in an order l y manner and would utilize a broad concept of plan-
fling whereby the redevelopmen t o f any facility or area would not
I)e required to complete the subsequent development . It is con-
temp lated that revenue producing goods and services required in
connection with the recreation activities at the project would
be provided through lease arrangemen ts wi th private interests
under standards imposed by the administering agency. Such iacil-
ities as boat rentals , marinas other than public , cabins , lod ges ,
restaurants und similar services necessary to the visiting public
wou ld be prov ided .

c. Annual Attendance and Design Load . The estimated
annual attendance and the design load for the locks Island recrea-
t ion are a are a5 fol lows :

Optimum
Developmen t

Annual design &ttendance 5,400,000
Si g htseeing 1,350 , 000
Total annual attendancL 6,750 ,000
Design load 123 ,500

d . Description of Sites. A description of the ten areas
proposed for recrea tion development and the facilities to be pro-
vided thereon are as follows (see plate 14)

(1) Poxono Recreation Area is located on the west
shore of the reservoir extending from the dam site up to a point
just south of Depew Island . This area has about 3-1/2 miles of
reservoir frontage , approxima tel y 2,000-feet of which would support
beach development in an area northeast of Poxono Island . The re-
mainder of the shoreline , fro m modera te to steep in slope , would
support facilities for boating at Zion Church , and at another site
about 1/2 mile north of the church. A plateau , approximately 2,000
feet wide and 500-feet distant from and parallel to the water line
cons i s t i ng  of act i ve and abandoned farm plots , orcha rds and fa r m
wood lots , would provide ample space for extensive day use and over-
night developments. Facilities provided would be for picnicking ,
swimming , boating , camping hiking and fishing . A vantage point
providing an excel lent  view of the reservoir  is located about 3/4
mil e north of the dam . Picnic and sanitary facil ities and sate
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d rinking water would be provided at this site. The secondary
road in this area that would be inundated would be relocated from
a point just west of the proposed beach proceeding south , holdi ng
near the base of the hill , to the in tersec t ion of an ex ist ing road
due east of Zion Church. This would preserve the natural resource
tha t enhances the  r ec rea t ion  development of th i s  a rea .  One of the
a d m i n i s t r a t i o n  areas  would be developed in t h i s  area at a s i te
near  the  dam.  The Poxono r ec rea t ion  area would provide for  the
m a j o r  po r t i on  of the  d a y - u s e  a c t i v i t i e s  on the  Pennsy lvania  side
of the p r o j e c t .  I t  is a n t i c i p a t e d  that  most  users  of t h i s  area
will wiginate in the m e t r o p o l i t a n  areas of east  cen t ra l  and
southeastern Pennsy lvani a . It is contemplated that an elaborate
boating marina would be developed in the large bay formed by Bush
Ki l l , including extensive facilities for boat launching , dock ing
and anchorage

( 2 )  ~.!al1p ack Bend Recreation Area is the major

~ecreation area on the east shore for development This area
-,ould extend along the east shore from a point near Poxono Island

~p to a point 1/2 mile south of the Flatbrook arm of the reservoir.
This area is one of the better areas for recreation development
found on the reservoir. The topography is varied , the shoreline
is irregular and for the most part has a gradual slope providing

~iL cess to the water on most of its five miles of reservoir front-
age . The area south of Vancampens Brook would be developed as a
day-use area with an extensive beach development . The terrain
slopes gradually from the water line back 1/2 mile to the base of
Kittatinny Mountain , and it is composed mainl y of abandoned fa rm
pl ots with second growth tree cover . The cove formed by Vancampen
Br ook wou ld be develop ed as a la rge ba t ing area wi th  la unching
ramps , docks and anchorage. The ridge to the north lying be tween
Vancampen s Brook and the reservoir would support tent and trailer

~Jrnping developments. Toward the lower end of this ridge , a sma l l
)each area would be developed for the users of the overnig ht area
onl y. The ridge Is presentl y traversed by a road that wou ld be
relocated along the base of the mountain. A second administrative
area will be required in this area to provide adequate administra-
tion .

(3) Dingmans Gorge Recreation Area is in the
vicinity of the village of Dingmans Ferry, Pennsylvania , and en-
co~ p.isses the major portion of the scenic gorge and Dingmans
Falls created by Dingmans Creek. This hemlock covered gorg e is
th e outstanding feature of this area . South of Dingmans Creek
there are approximatel y 3 ,500- feet of water frontage for beach
development . In back of the beach area and extending up Dingmans
Creek is ample space for picnic development . The cove formed by
the creek would be developed as a boat launching area . Picturesque
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trails anti 1i .~iited picnic facilities will be developed at vantage
points for natural scenic spots that prevail throughout the gorge.
The facil ities developed at this area will be primaril y for picnick-
ing , hik ing , swimming , nature stud y and boating .

(4) The Namonock Recreation Area is located on the
east side of the reservoir , from a point opposite Dingmans Gorge
nor th  to a point j u s t  south of Namonock I s land . There are about
3 miles of shoreline which afford ample opportunity for beach de-
velopment. The area is bounded on the east by state route 521
and is accessible to the large population centers of northeast
New Jersey and New York City. The terrain in this area is rela-
tively flat farmland . It appears tha t over 607, of this agricul-
tural land has been abandoned and has reverted to scrub growth.
The nature and location of this area make it particularl y adapt-
able for extensive development for day-use and weekend activities.
The development of this area would provide facilities for swimming ,
pi cn icking , tent camping , boating , f i sh ing and hiking .

(5) ~he Flatbrook Group Camping Area loca ted on
the east side of the reservoir on the peninsula formed by the
Fla tbrook arm of the reservoir would consist o f 3 ,000 acres of
land which includes approximately 800 acres  of land acquired in
the peripheral strip in the initial stage. Shoreline of suitable
cha racter is ava ilable in this area for beach devel opmen t for use
by the group camps. Activities in this area would be those normal-
ly associated with this type of development .

(6) The Egypt Mills Recreation Area is located
on the west side of the reservoir about 2 miles above the town
of Bushkill , Pennsylvania . The development of this area will
provide fac il it ies for picnicking , tent camping , swimming ,
boa t ing , f ishing , hiking , na ture stud y and group camping . The
area will have approximatel y 4-1/2 miles of shoreline which for
the most part is relativel y rugged . Access to the water is
l imited to valleys formed by lateral streams . The hemlock covered
gorges formed by these lateral streams are very scenic and attract-
ive . Day-use and camping facilities would be in settings of scenic
beauty rarely found in this section of the,,.country.

(7) The Hornbeck Gorge Recreation Ar&~a is located
on the west side of the reservoir 2-1/2 miles south of Dingmans
Ferry , and 1-1/2 miles north of the Egypt Mills area. This also
consists of a scenic hemlock covered gorge similar to the Egypt
M i l l s  area . Picnicking , tent camping and nature stud y would be
the primary activitie8 in this area . Facilities would also be
provided for swinining and boating .
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(8) The Knob Recreation Area is located on the west
side of the reservoir in the vicinity ~ the M i l f ord brid ge. The
bridge carries Federal route 206 and is located 1/2 mile south of
the town of Milfo rd , Pennsylvania . The primary purpose of thi s
area would be to afford access to the upper reache s of the long-
term storage pool. Facilities would be provided for picnicking ,
boa t ing and swimming .

(9) The Tom Quick Boat Launching Area is loca ted
on the New Jersey side of the Milford bridge. rhis site provides
acce ss to the upper reaches of the long-term ~orage pool for resi-
den ts to the east of the project. Extensive Lacilities for boating
would be developed on this site , plus ample facilities for picnick-
ing . Provisions have been made in table W-16 for the development
of boat launching sites according to the need s of the estimated
attendance. The exact location of these sites can best be determ-
ined by observation of boating pressure and demands; however ,
numerous sites have been tentativel y located for development .

(10) The Delaware Water Gap Scenic Area consists
primaril y of the tract of land in New Jersey known as the Worth-
ington Forest Park Reservation. Inholdings in this presentl y state-
owned tract would be required to provide a contiguous project area
from the dam site to the Water Gap. Also a tract of land on the
west side of the Water Gap in the vicinity of Mt. Minsi would be
acquired . Besides the scenic quality and geological features of
this arel , it is rich in history relative to Indians and Indian-
settler relationships. This area and the project site were
“Delaware Country, ” more particularl y, the habitat of the Minsi
branch o f the Delaware Indian s , at one time equal to the mighty
Iroquois. Many of the geographic names in the area reflect the
passing of the Indians; Mt. Tommany on the New Jersey shore was
named for Tamanend , great chief of the Delaware; Minisink Island
was then strong hold of Minsi Tribe , the word “Minisink” , which
means “wa ter is gone ,” perhaps had reference to the Water Gap it-
self. There are four aspects of this general area relative to
Indian-set tler relationships which are noteworthy, namely: (1)
The “Walking Purchase” of 1737; (2) the frontier trouble of
the 1750 ’s; (3) the Moravian missionary activities of 1740-60;
and (4) the Sullivan expedition of the Revolutionary War period
which was prompted by the Wyoming Massacre. The Water Gap area
and the associa ted la nd s descr ibed here in with the i r scenic
qua l i ties and histor ical aspec ts , would be inseparable parts of
the project for development as a nationa l recreation area . In
keeping with previous proposals , the area north of the Delaware
Water Gap would be developed as a wilderness area , with foot
and br idle paths and primitive type campsites; while the area
on the south would be developed as a picnic area .
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93, 3el tzville Recreation Area.

a , Location , The Beltaville Recreation Area is located
on Pohopoco Creek in Carbon County, Pennsyl vania , 19 miles north-
west of Allentown- Bethlehem and 18 miles southeast of Hazelton.

b. Scenic qualities. The scenic values of the site and
imeediat . surroundings are fair , having no unusually outstanding
points of interest , The steep hill sides of dense henlock on the
south side of the re.ervoir would provide a desirable scenic feature
tha t would enhance the attractivenes s of the more gentl y rising north
side ,

c. General project characteristics. For the most part
land adjoining the north shor. of the project is suitable for recrea-
tion development , with the entire shore line suitable for all activi-
ties . The total project area comprise s about ., . acres , wi th i~~
acres occupie d by the long- term storage pool , In addition to jointly
used project lands , a total of ., ~S acres is included for recreation
development . The impoundment would be about 5.5 nil•s in length and
about 1/4 mile wide at the main body of the reservoir.

d , Types of recreation for which the project is suited.
The project and the surrounding terrain are particularly well suited
for ths development of nonurban recreation use , inc luding some f acil-
ities for camping ,

e. Region served. The present population residing within
25 miles of the project is abou t 600,000. This population is ex-
pec ted to increase tQ about 825 ,000 by 1980 and 1 ,160,000 by 2010.
The industr ial areas of Allentown -Bethlehem and in the vicinity of
Hazel ton , Pennsylvania , fall wi thin the 25-mile radius . This radius
also covers th. vacation and resort area in the lower Pocono Mountain
Access to the project area would be very good. The Northeast Exten-
sion of the Pennsylvania Turnpike would provide direct access from
Allen town, Be thlehem, Wilkes-Barre and Scranton . The Mahoning Valley
interchange of the Northeast Extension of the Pennsylvania Turnpike
is located two miles west of the project site . U. S. route 209 para-
Ilels th. project site and would provide access from the Stroudsburg
are a , while state route 29 would provide access from Allentown and
Haz.lton. In addition , numerous state roads interlace the general
region and would bring the smaller towns within a short driving dis-
tance of the project sit.. Within a 25-mile radius of this project
are the Hickory Run Stat. Park and the Big Pocono State Park . The
former contains 13 ,000 acres of land and offers a variety of recrea-
tion oppo rtunities . W a ter areas , however , are l imited , Big Pocono
Park offers picnic facilities. The resorts cater primarily to vaca-
tiontuts and would not be in competition with recreation development
at the project site.
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f. Plan of improvement. The plan of improvement as con-
tained herein provides for land and facilities for maximum develop-
ment of the recreation potential inherent in this project withou t
deterioration of the natural resources. (see table W-l7)

(1) Lartd. Optimum recreation development of the
project includes acquisition of 1,383 acres of land as indicated on
the Beltzville project map i~n Appendix U.

(2) Facilities. Facilities proposed for develop-
ment on this project would provide for a wide variety of nonurban
recreation activities including picnicking, swi~~ing, boating, hik-
ing, fishing and nature study. It is assumed that facility develop-
ment will be a continuing program with the initial development of
sufficient magnitude to provi~’ for the immediate needs for recrea-
tion within the project ’s sphere of influence. The optimum develop-
ment would provide facilities for the estimated maximum attendance
and be directed toward full use of the recreation resources under
present planning 8tandards.

g. Annual attendance and design load.

Optimum
Development

Annual design attendance 400,000
Sightseeing 100,000
Total annual attendance 5O0,0O~

)
Design load 9,100

h. Description of sites. Descriptions of sitea and major
types of facilities to be provided are as follows:

(1) A site located between the dam site and Pine
Run would be developed as the major day-use area with facilities
for swimming, picnicking , fishing, hiking, boating and boa t launch-
ing .

(2) A site on Pine Run and another near Lovett
School would be developed as boa t launching sites .

(3) A site directly eaBt of Pine Run would be de-
veloped as a small overnig ht area wi th a limited beach development.

(4) A site on the south side of the reservoir and
3 miles above the dam , would be developed as a day-use and boat
launching area with facilities for swimming, picnicking, boating
and hiking . This site would provide access for users residing to
the south of the project.
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A site . i L  ~ a L : ~~~ s of  ‘he  r e s e r v o i r
would  be deve loped  as a diy-use jr€~.i wi;..h fac ili ti o s for picnicking ,
fishing , vehicle ,arking and necess.t~ y jti ’~itit~s.

(6) Also included in the 1 , 383 acres are lands
considered  e s s en t i ~~1 for  the p -ot ec ri r~” of the resour~ es
and incidental public use of the major portion of the remaining
shoreline.

94. Blue Marsh Recreation Area.

a. Location. The Blue Marsh Recreation Area is
loca ted on Tulpehocken Creek in Berks County, Pennsylvania , 6 miles
northwest of Reading and 45 miles northeast of Harrisburg .

b. Scenic qualities . The project area contains no
features of outstanding scenic quality . The principal feature
would be the impoundment which would provide a lake with an
att ractive irregularity of shoreline .

c. General project characteristics. The reservoir
would have a surface area of about 870 acres of extreme irregu-
lari ty, forming many peninsulas and arms , and making this proj-
ect desirably adapted to recreation development. The total
project area comprises a total of 5 ,296 acres of which 3,776
acres are contained in the land above the short-term storage
pool for recreation development. The area , in general , is suited
for intensive recreation development to provide for picnicking,
sw imming , boating, hiking, fishing , tent camping and group camp-
ing .

d. Region served. Included within the reservoir zone
of local influence are the metropolitan area of Reading, the
towns of Lebanon and Bernvtlle, the numerous small rural commun-
ities lying between Lebanon and Lancaster . A population of about
530,000 resides within a radius of approximately 25 miles of the
project. This population may be expected to increase to 729,900
by l98Q, and 1,034,000 by 2010. Access to the project area is
good. A network of Federa l, state and county roads makes the
area readily accessible from all directions . The Reading inter-
change of the Pennsy lvania Turnpike is to the south and provides
direc t access to th, project fro. the large metropolitan area of
Southeastern Pennsylvania . French Creek State Park and Hopevell.
Village Na tional Historic Site are within the radius of local
use of the project. French Creek Park , an area of 5,794 acres
wi th 91 acres of water in three small lakes , has facilities for
pi cnicking, swimming, boating , camping and group camps, and nature
trails. Visi tors to the park are far in excess of its capacity,
and it has been estimated that as many as one-half of them are
fro. out-of-state , principally from the south .

( R e v .  Nov . 1960)
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a. Plan of improvement. The plan of improvement as
contained herein provides land and facilities for max imum develop-
men t of the recreation potential inherent in this project withou t
deterioration of the natural resources. Land and facilities re-
quired for the developmant of this project are as follows:(eee table
W- 18)

(1) Land. Optimum recreation development of the
project includes acquisition of 3,776 acres of land, shown on
the Blu. Marsh project map in Appendix U .

(2) Facilities . The facilities proposed for de-
velopment on this project would cover a wide range of non-urban
recrea tion activities such as swimming, boating, fishing, p icnick-
ing and tent and trailer camping . Also provision would be made
for organized group camping . It i~ assumed facility development
would be a continuing program with the initial development of suf-
ficient magnitude to provide for the immediate needs for recrea-
tion within the project sphere of influence . Optimum development
would provide facili ties for the estimated maximum attendance and
be direc ted toward full use of the recreation resources under
presen t planning standards .

f. Annual attendance and design load. The estimated
annual attendance and the design load for the Blue Marsh recrea-
tion project are as follows :

Optimum
Development

Annual design attendance 350,000
Sightseeing 87,500
Total annual attendance 437 500

j Design load 8,000

g. Descrip tion of sites. The areas and types of recrea-
tion facilitie , to be developed are as follows:

(1) The area on the west side of the reservoir and
south of the Spring Creek arm would have the major portion of day-
use development with limited overnight facilities . Facilities de-
veloped on this site would provide for swimming , picnicking , boat-
ing, fishin:, hi~~ tg and tent camping .

(2) A site on the east side and the north side
opposite the above area, and on the penin,’ala formed by the reser-
voir in the vicinity of the village of Bern , would be developed as
a day-us. and overnight area with facilities for swimming picnick-
ing, boating , fishing and ten t camping .
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(3) The peninsula formed by the reservoir on the
south side near the dam site would be developed primarily as an
overnight area with facilities for tent and trailer camping,
swimming , hiking and boating .

(4) A site on the north aide of the reservoir
southwest of Mt. Pleasant would be developed as a day-use area
with facili ties for swimming, picnicking, boating and hiking .

(5) The peninsula formed by Spring Creek arm and
Tulpehocken Creek on the south side of the reservcir would be
development as an organized group camping area with facilities
for swimming and boating .

(6) The area immediately below the dam would
be developed as a day-use area with facilities for fishing ,
limited picnicking and vehicular parking .

(7) Also included in the 3,776 acres of land
are those areas necessary for incidental public use and the
protection of recreation resources.

95. Trexier Recreation Area.

a. Location . The Trexier Recreation Area is located
on Jordan Creek in the center of Lehigh County , Pennsylvania,
10 miles northwest of Allentown and 5 miles north of the Lehigh
Valley interchange of the Northeast Extension of the Pennsylvania
Turnpike .

b. Scenic qualities. The Trexier dam would impound a
lake in a narrow , winding valley with steep shores that rise to
moderately rolling uplands. The shores would have intermittent
coverage of hard woods , with the uplands being in agricultural
use . The scenic qualities of the project are of moderate value .

c. General characteristics of the project. The Trexier
project would serve water supply, recreation and flood control
purposes. Generally, the reservoir shorelands would be excellent
for most types of outdoor recreation . The shorelands vary from
steep to moderate in slope , providing adequate access to the
water surface . While the absence of adequate tree cover would
limit the suitability of shorelands for some recreation uses , re-
forestation of •uch sites would make them excellent areas for
extensive recreation development. The project would have a total
of 3,587 acres , of which 880 acres would be in the long- term stor-
age pool and 2 ,627 acres added for the recreation development in
addition to lands required for other purpose s . The flood storage
would have a significant adverse effect if flood conditions required
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its full use during the recreation season. All permanent type facil-
ities would be located above the top of flood control storage . The
depth of the water f rom the top of the long- term storage pool at the
dam would be 95- feet , and the average overall depth of the reservoir
would be abou t 50-feet. The main body of the reservoir would be a-
bout 4 miles long with many finger- like arms extending up the tribu-
taries . The pool would be about 1 ,500-feet wide at its greatest
width with the average width less than 1,000-feet. In addition to
the main body of the reservoir , two long narrow arms, two miles in
leng th , would be formed.

d. Types of recreation for which the project is suited.
The project site and surroundin , terrain are suitable for day-use
recreation activities. Picnicking and swimming would be the most
popular activities . Boating , ffshing and other related outdoor ac-
tivities would follow . Camping demands would develop with restora-
tion of forest cover.

e. Region served. Within 25 miles of the project site
resides a population of approximately 650,000. The Allentown-
Bethlehein-Easton met ropol i t an  complex and a portion of the coal
mining district of the upper Lehigh Valley are within this radius .
The Reading industrial area and the southern portion of the Pocono
Mountains wil l  be near the f r inge  of the 25-mile radius . Based
on the Office of Business Economics population projection for the
Allentown-Bethlehem- Reading metropolitan area , a population of
894,000 can be anticipated by 1980 and 1,277,000 by the year 2010.
The Trexier project would serve both local and regional recreation
needs . Access to the project is excellent. The area is served by
state highways 29 and 309, and is interlaced with numerous hard ,
or gravel , surfaced country roads . The accessibility of this area
to the Allentown- Bethiehem-Easton metropolitan complex by existing
road systems makes it extremel y attractive for recreation develop-
ment . The proximity of the area to the Northeast extension of the
Pennsylvania Turnpike is particularl y favorable to population cen-
ters to the south . There are no state parks or recreation areas
within the 25 mile radius of the project. Hickory Run , the nearest
state park , is over 30 miles from the project. While this park has
a large land area and a relativel y small pool for swimming and bath-
ing it lacks water suitable for extensive water supported recrea-
tion activities.

f. Plan of Improvement. The plan of improvement as
contained herein provides for land and facilities for max imum de-
velopmen t of the recreation potential inherent in this project
without deterioration of the natural resources. Land and facilities
required are as follows: (see table W-19)
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(1) Land . Optimum recreation development of the
project includes acquisition of 2,627 acres of land indicated on
the Trexler project map in Appendix U.

(2) Facilities. Facilities proposed for develop-
ment on this project would be primarily for day-use activities such
as swimming, boating , picnicking, fishing and hiking wi th minor
development for tent and trailer camping . It is assumed that facil-
ity development will be a continuing program with the initial devel-
opment of sufficient magnitude to provide for the i~~ediate needs
for recreation within the project sphere of influence . Optimum de-
velopment would provide facilities for the estimated maximum attend-
ance and bedirected toward full use of the recreation resources
under present planning ~tandards.

g. Annual attendance and design load. The estimated
annual attendance and the design load for the Trexler Recreation
Area are as follow s~

Optimum
Development

Annual design attendance 250,000
Sightseeing 62,500
Total annual attendance 312,500
Design load 5,700

h. Description of sites. Descriptions of sites and major
types of facilities to be provided are as follows:

(1) A site on the south shore of the Lyon Creek area
of the impoundment, between Weidasville and Lyon Valley , would be de-
veloped to provide for the major portion of day-use activities on
the project. Facilities developed on this site would provide for
swimming , picnicking , boating , fishing and other related recreation
activities.

(2) A site on the west shore near the confluence of
Lyon and Jordan Creeks would be developed as a boat launching and
docking site with limited facilities for picnicking and vehicle park-
ing .

(3) A site north of the impoundment , on the peninsula
formed by Mill and Jordan Creeks , would be developed as an .xteásiv.’

recrea t ion area , with facilities for ewi~~thg, picniCking , tent ~sMp-ing , hiking and f i sh ing .

(4) A site on the south shore abou t 1/2 mile above
the dam site would be developed as a unit for organized and group
camping.
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(5) The area beLow the dam site would be developed
primarily for fi shing , with limited facilities for picnicking and
parking .

(6) Additional boat l aunching facili ties would be
developed on the numerous arms of the reservoir at the ends of ex-
isting roads .

(7) Included within the 2,627 acres of land are
those lands necessary for the protection and preserva tion of the
recreation potential of the project for public use.

96. Promuton P~ecrea tion Aru.

a. Location. The Prompton Recreation Area is located in
the central portion of Wayne County , Pennsylvania , partly within
the limit, of the Borough of Prompton , 4 miles west and north of
Honesdale and 22 air miles northeast of Scranton .

b . Scenic qualitie s . The project is located in a rel-
atively narrow valley between steep ridges . For the most part ,
the hillsides are wooded and rugged in character , providing an
eothetic setting for the reservoir area .

c. General project characteristics. The Prompton proj-
edt would i nc lude  a total area of 2 acres, of which 720 acres
would constitute the area of the long-term storage pool . In addi-
tion to jointly used lands , a total of 1,325 acres is included for
recreation development and pre serva tion of the shoreline for public
use. The rugged topography limits the extent of recreation de’vel-
ops.nt in this project. The reservoir would be about 3 miles long
with an average width of about 1/2 mile. The shoreline is steep
and far th. most part straigh t with few irregularities .

d. Types of recreation for which project is suited.
~~e to the lack of suitable terrain , recreation potential at this
project Is somewhat limited. lowever , lands suitable for day-use
recreation including swimming, picnicking, hiking, fishing and
boating , with limited facilities for camping , are available .

e.  Region served. This pro ject would serve the upper
portion of the Lehigh Valley , the metropolitan area of Scranton,
and a portion of the popular Pocono Mountain resort region in
Wayne and Pike Counties. In 1955 a year- round population of ap-
proximately 300,000 reside i within 25 miles of the project. Based
on the Office of Business Economics population projections, a
resident population of approx imately 400,000 and 500,000 can bs
anticipated by the years 1980 and 2010, r.sp.ctively. The Scranton
interchange of the ~orthaast Extension of the pennsylvania Turn-
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pike is about 25 miles from the project. Federal routes 6 and
106 provide immediate access to the project from Scranton to
the west and Milford , Pa. and Port Jervis , New York , to the east.
State route 170 provides access from the north . Promised Land
State Park is the only recreation area within a 25-mile radius
of the project. This park provides extensive recreation oppor-
tunities and facilities provided are grossly overused.

f. Plan of improvement . The plan of improvement
as contained herein provides for land and facilities for max i-
mum development of the recreation potential inherent in this
p roject wi thout  deteriorat ion of the na tura l  resources .  Land
and facilities required are as follows : (see table W- 20)

(1) Land . Optimum recreation development of
the projec t incl udes acqu i s i t i on  of 1, 325 acres of land indica ted
on the Prompton project map in Appendix U.

(2) Facilities. Facilities proposed for de-
velopment on this project would be primarily for day-use acti-
vities such as picnicking, boating , swimming , fishing and
hiking with limited facilities for tent camping . It is assumed
that facility development will be a continuing program with the
initial development of sufficient magnitude to provide for the
immediate needs for recreat ion wi th in  the pro jec t  spher e of in-
fluence . Optimum development would provide facilities for the
estimated maximum attendance and be directed toward full use
of the recreation resources under present planning standards .

g. Annual attendance and design load. The estimated
annual attendance and the design load for the Prompton recrea-
tion project are as follows:

Optimum
Development

Annual design attendance 125 ,000
Sightseeing 31 ,250
Total annual attendance 156 ,250
Design load 2,800

h. Description of sites . Description of areas and
majo r types of f a c i l i t i e s  to be provided are as follows :

(1) A site on the west side in the vicinity of
the dam will be developed as an extensive day-use area with fac-
ilities for picnicking , hiking , nature study , fishing and possibly
swimming .
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( 2 )  A s i t e  on the west  s ide on the upper por t ion
of the reservoir will provide facilities for swimming , boat launch-
ing , picnicking , tent camping , f ishing and na tu re stud y.

(3) A boat launching ramp will be developed in the
vicinity of Ald envil le with parking , sanitation and limited picnick-
ing faciliti e s.

(~) A site on the east , midway along the length
of the reservoir would be developed as a boat launching site with
l imited p i c n i c k i n g  t o c i l i t i e s .

(5)  The area immedia te l y below the dam would be
developed for limited d~iy- use with sanitation , dr ink ing wa ter and
pa r k i n g  facilitics .

(6) A site on the west side about a mile north of
the dam would be developed as a tent camping area with nature
trails , boating and possible swimming .

(7) Also included in the 1,325 acres of land are
those land s necessary ior the protection and preservation of the
recreation resources and incidental public use of the major por-
tion of the remaining shoreline .

97. Mason-Dixon Interstate Park Area (Newark Dam and Reser-

a . Location. The Mason-Dixon I n t e r s t a t e  Park Area is
loca ted  on Whire Clay Crock , 17 miles southwest of West Chester ,
P enn s y l v an i ~~. .~~~~ r~i i 1 e -  s u ’ hwest of Philadelphia , Pennsy lvani a ,
one mile north ot Nc-~~~rk , Delaware and 12 miles west of Wilmington ,
De Ia wa re .

b. Scenic qualities. The site is located in the
Piedmont hills , on, o t  th .~ most scenic areas of the basin. The
topography varies t rom rolling meadowland to steep forest covered
hillsides. Th is irregular terrain provides a topographic variety
found only in the Piedmont area.

c. Project characteristics. The proposed dam would
impound a reservoir having an area of 1 ,060 acres o f whi ch 60
percent is in Delaware and 40 percent is in Pennsylvania. The
shoreline would he extreme l y irregular with long necks and promon-
tories of land overlooking the reservoir. The point of beginning
of the Mason-Dixon line , a feature of historical interest , with
some of the original markers , is still to be found in the project
area. The pro j~ ct would serve water suppl y and recreation purposes.
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d. Region served . An existing network of s t a t e  and
Federal highways provides access to the project area from centers
of population . Within day-outing reach of the Newark project are
Newark and Wi lmington , Delaware; and Philadelphia and Lancaster ,
Pennsylvania. Approximatel y five million people live within day-
use driving distance of the project. Five state parks and one
state  h i s tor ic  s i t e  are w i t h i n  25 miles of the project. These
are:  the Brandywine B a t t l e f i e l d  S ta te  Park in Pennsylvania;
Brandywine Springs and Fort Delaware State Parks in Delaware;
Elk Neck State Park in Maryland ; and Fort Mott State Park and
Hancock House State Historic Site in New Jersey. l~’ith the ex-
ception cf Brand ywtne Spring s and Elk Neck Stat e Parks in Dela-
ware and Mary land , respectively, the above are ;sentiall y his-
toric sites , with limited picnic facilities secondary to historic
significance. Brandywine Spr ings State Park , urban in character ,
has an area of 59 acres and facilities for picnicking , and a
visitor-day capacity of less than 2,000. Elk Neck State Park
is the onl y area within 25 miles of the project with extensive
nonurban development.

e. Plan of improvement. The plan of improvement
as contained herein provides for land and facilities for maxi-
mum development of the recreation potential inherent in this
pro~ ect without deterioration of the natural resources. Land
and facilities required are as follows : (See table W-21)

(1) Land . Opt imum recreation development of
the project includes acquisition of 5,400 acres of land above
elevation 1Sf as indicated on the Newark project map in Appendix
U. 3 ,000 acres of this land are in Delaware and the remaining
2,400 acres are in Pennsy lvania.

(2) Facilities. Faciliti es proposed for develop-
ment on this proj’~ct would be primarily for day-use activities
such as swimming , boating , picnicking , fishing and hiking with
minor development for tent and trailer camping . It is assumed
that facility development will be a continuing program with the
initial development of suiticient magnitude to provide for the
immediai needs for recreation within the project ’s sphe re o f
influence . Optimum development would provide facilities for
the est ima t ed maximum attendance and be directed to..ards full
use of t t~e recreation resources under present planning standards.

f. Annual attendance and design load .

Opt [mum
Dev~ lçpment

Annual design attendance 750,000
Sightseeing 1S7 ,500
Total annual attendance 937 ,500
Design load 1/ ,100
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g. Descr [~ ii on of sites. Descriptions of sites and
major types of facilities to be provided are as follows:

(I) the site due east of the town of McClelland-
ville on the wes’ side ef the reservoir and another site near
London Tract Chu rch uould provide facilities for swimming , pic-
nicking , boating , hiking and other related day-use activities.

~2) ~ ., l t e  dot east of Mechanicsville on the
west side of the ie.~, ivtii r wou ld be developed to provide facili-
ties for tent and tt~i i le r .aniplng , swimming and boating .

(3) A uoac la~~ ~ing and limited picnicking site
would be devel oped ~ t a cove 1 1 /4 miles above the dam site on
the east side of the reservoir.

(4) A sjtC on the east side of the reservoir
1-1/2 miles above th~ dam site would be developed as a day-use
area with facilitie s for swimming , picnicking and boating .

(5) A site in Pennsylvania on the east side
of the reservoir southeast of London Tract Church would be pro-
vided with faciliti es tor tent and trailer camping , swimming ,
boating and hiking .

(b) The l a rge cove nor th of the poin t where
the eastwest boundar~, be tween Delaware and Pennsylvan ia and
the arc between these two states intersect , would be developed
as an extensive marina .

( 7 )  Bnat launchi ng sites would be developed at
numerous access points.

98. Christiana Recreation Area.

a. Location . The Christiana project is located on
Christina River , New Castle County, Delaware , abo ut 10 miles
south of the city of Wilmington. ~tii1adelphia , Pa . is abou t
35 miles to the northeast.

b. Scenic qualities. The project area is located
on the coastal plain which has typical rolling topographic
features. The tei~rain ad jacent to the project is well adapted
to extensive deve1t~pnienr of recreation facilities , even though
the scenery is ut ir&oder~ te va lue .

c. Pr~~ jvct characteristics. The project would
serve water supp ly and recreation purposes. The dam would im-
pound a pool of 2,900 acres. In addition to jointl y used proj-
ect lands , about 5,0 10 acres would be acquired to serve recrea-
tion needs.

(Rev. Nov. t H O) W b 4
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d. Region served . An existing network of state and
Federal highways, including highway U. S. 40 on the south and
state highway 896 that crosses the area on the west , provides
excellent access to the project for the population of the Wilming-
ton and Philadelphia metropolitan areas. More than 5,000,000
people live within easy day-use driving distance of the project .
The project would provide for a heavy regional use , particularl y
from the States of Pennsylvania and Maryland . The situation as
regard s existing recreation areas that would relate to the Chris-
tiana project is much the same as that described for the Newark
project.

e. Plan of impr vement . The plan of improvement con-
tained herein provides icr land and facilities for maximum de-
velopuzent of the recreation potential inherent in this project
without deterioration of the natural resources. Land and facili-
ties required are as follows: (See table w-22)

(1) Land . Optimum recreation development of the
project includes acquisition of 5,030 acres of land above eleva-
tion 49 as indicated on the Christiarta project map in Appendix U.

(2) Facilities. Facilities proposed for develop-
ment on this project would be primarily for day-use activities.
Facilities for overnight use would be limited . The proximity of
the project to a large population , the desirable terrain , access-
ibility by existing roads , and the size and desirable quality of
the reservoir would require that this area be developed for in-
tensive use similar to that associated with large urban parks.
The optimum development of this project would be directed towards
full use of the recreation resources under present planning
standards.

f. Annual attendance and design load . The estimated
annual attendance and the design load for the Christiana recrea-
tion area are as follows:

Optimum
Development

Annual design attendance 1 ,500,000
Sightseeing 375,000

• Total annual attendance 1,875,000
• Design load 34,300
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g. Ducription 01 sites. The areas and types of recre-
dtion facilitie, to be developed are as follows:

(1) The area on the south side one mile above the
dam site and bounded by highway 40 on the south , would be developed
as an extensive day-use area with facilities for swimming , picnick-
ing , boating and fishing .

(2) The area on the north side of the reservoir in
the vicinity of Salem Church would be developed also as a day-use
area .

(3) Limited overnight facilities would be developed
on the peninsula formed by Muddy Run and Belltown Run, providing
for tent and trailer camping , swiumiing and boating .

99. Aguashicola Recreation Area.

a. Location . The Aquashicola Recreation Area is located
on Aquashicola Creek in Carbon County, ~S miles northwest of the
Allentown-Bethlehem complex in Pennsylvania.

b. Scenic qualities. The project area is located in a
relatively narrow valley between steep ridges. Blue Mountain rises
directl y from the south shoreline to an elevation of 1,000 feet
above the reservoir , which together with the steep forested hill-
sides give this project an excellent scenic quality.

c. General project characteristics. Aquashicola project
would comprise a total project area of 2,150 acres of which 840
acres would constitute the area of the long-term storage pool and
would serve water supply, recreation and flood control purposes.
In addition to jointly used project lands , a total of 1,250 acres
are included for recreation development. Due to the lack of suit-
able terrain , the recreation potential at this project is some-
what limited . However , lands available for day-use recreation
would include swimming , hiking , picnicking , fishing and boating ,
wi th some facilities for tent camping .

d. Region served . A population of 600,000 resides with-
in a 25-mile radius of the project. This population is expected to

4 increase to 825 ,000 by 1980 and 1 ,160,000 by 2010. Access to the
project area is good . The Northeast extension of the Pennsylvania
Turnpike provides general access from the north and the south , and
other existing highways provide direct access to the site. The
three of the four areas selected as suitable for recreation de-
velopui’-t are served by existing roads. Within a 25-mile radius
of the Aquashicola project are two state parks , namel y, Rickory
Run and Big Pocono. Hickory Run State Park has 13 ,000 acres , and

(Rev. Nov. 1960) W-66
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while offering a variety of recreational opportunity, it is defi-t
cleat in water areas for recreation activity. Big Pocono State
Park offers picnic facilities and panoramic sightseeing . There
are numerous pt ivatel y-owned resorts In the Pocono Mountain area .
The privatel y-owned resorts vary from lavish ’. self-contained
establishments to resort farms, catering primaril y to vacation
trade .

e. Plan of improvement. The plan of improvement as
contained herein provides for land and facilities for maximum
development of the recreation potential inherent in this projec t
without abbreviation of the natural resources. i. ~his particu-
lar project site land suit able fo r recr ea t ion is tue determining
factor. (See table W- 23)

(1) Land . Optim um recreation development of the
project includes acquisition of 1,250 acres of land as delineated
on the Aquashicola projec t map in Appendix U.

(2) Fac ilities. Facilities proposed for develop-
ment on this project would be primaril y for day-use activities ,
such as swimming , boating , picnicking , fishing and hiking , with
some minor development for primative type tent camping . It is
assumed that facility development will be a continuing program
with the initial development of sufficient magnitude to provide
for the immediate needs for recreation within the project sphere
of influence . Optimum development would prov ide fa cili ties for
the estimated maximum attendance and be directed towards full use
of the recreation resources under present planning standards.

f. Annual attendance and design load . The estimated
annual attendance and the design load for the Aquashicola recrea-
tion project are as follows:

Optimum
Development

Annual design attendance 125 ,000
Sightseeing 31 ,300
Total  annual a t t endance  156 ,300
Design load 2,900

g. Description of sites. Description of areas and
major types of facilities to be provided are as follows:

(1) A sita on the east shore of the cove at the
mouth of Buckwha Creek would be developed as an extensive day-use
area with facilities for swimming, picnicking , fishing , hiking ,
boating and boat launching .

W-6 7
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(2) A site on the south shore of the main reser-
voir opposite the day-use area would be an extensive boat launch-
ing and docking area , w i t h  picnicking and tent camping facilities
provided .

(3) A siLe below the dam would be developed for
fishing and picnicking .

(4) A site in the vicinity of Little Gap would
be developed as a boat launching area with limited facilities for
picnicking .

100. Maiden creek Recr Ltion Area.

a~ Locatioi. The Maiden Creek Recreation Area is
1~~ated in northern Berks County, Pennsylvania , 10 miles north
of Reading and 20 miles southwest of Allentown.

b. Scenic qualities. On the east side of the reser-
voir site the terrain is forested and has a rugged appearance ,
with hills rising to 600 feet in moderate to steep slopes. Blue
Mountain , five miles to the northwest , towers over the surround-
ing countryside and greatly enhances the qualities of the region,
giving the project a scenic quality of moderate value.

c , Qeneral project characteristics. The Maiden Creek
project would serve flood control , water supply and recreation
purposes. The total project area covers 8,450 acres , of which
2,500 acres would be occupied by the impounded pool . In addition
to jointly used lands, a total of 5,600 acres are proposed for
recreation development. The main body of the reservoir would be
over 6-1/2 mile . in length with a major arm of 4-1/2 miles. The
lake wou ld be 68 feet deep at the dam and have a maximum width
of about one mile. The shoreline would be irregular and have
numerous arm s extending 1/2 to 1-1/2 miles. The west shore has
a gentle slope readily useable for day-use facilities , while the
east shore is more rugged .

d. Region served . A population of about 625,000 re-
side. within a 25 mile radius of the project. It is expected
that this number will increase to about 855,000 by 1980, and
1 ,218 ,000 by 2010. However , the Maiden Creek project is expec-
tad to attract people from beyond the 25-mile radius. While
studi•s were not completed that would indicate the magnitude
of such u se , state park authorities point out that the out-of-
stats use of Trench Creek State Park , originating in northern
Marylan d and Delaware , constitutes as much as 50 percent of the
total attendanc e , The Maiden Creek project would require an
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TABLE W-23
AQUAS R ICOLA RECREATION AREA

AQUASHICOIA DM AND RESERVOIR
ESTD4ATED COST ~~ FACILITIES AND REAL !STATE

Direct Indirect Total
Item Unit No. Units Col t No. Units Cost No. Units Coat

Facility
Swi tng B.ach s. f .  79 ,500 $20,000 - - 79 ,500 $20 ,000
Boat Ramps unit 2 20 ,000 - - 2 20 ,000
Picnicking uni t 32 12,400 30 $12,000 62 24,400
Tent Cemp ing j J  uni t 10 7,500 48 79 ,500 58 87,000
Parking unit 200 40,000 320 74,000 520 114,000
Sani tary unit 4 2/ 27 ,000 5 40,000 9 67,000
Wat er unit 18 18,000 20 20,000 38 38,000
Roads unit 1.5 70,000 1.5 65,000 3 135,000
Signs & Marker. 1... - 500 - 200 - 700
Change House uni t 1 35, 000 - 1 35,000
Wa lks 6 Thails 1.1. - 700 - 600 - 1,300
Mis c. Landscap ing i.e . - 2.000 - 2 ,500 - 4 ,500
Picnic Shel ter unit — - 2 14,000 2 14,000
Boat Dock unit 1 ~~~~~ - - 1 10.000

Subtotal - Facilitie s 263,100 307 ,800 570,900
Contingencies 57. 13,200 15,300 28 .500
Engineeri ng 6 Design 107. 26,300 30,700 57 .000
Sup.rvision 6 A~~ini stration 107. ______ 30.700 57.000

Total Cost Facilities 328, 900 384,500 713 ,400

P.a al Eltate
Land acre 698 97,600 480 1 ,250
Severan ce C! 157. 14,600
Iaprovemsnts 280,000
Rasett lement 16, 500
Contingencies C! 157. 61 )00

Total Cos t Land 6 Imp rovements 470,000
Acq uisition Costs 28.000

Total Cost Real Estate 498,000
Adjustment upward 72 acre 2/ 72 5l.~50C _______ _______

Total Adjusted Cost Real Estate 549~~~~ 103.400 652.900

Total Cost Factliti.s
& Real Estate (rounded) 878 ,000 688,000 1,366,000

~J 
Prt.itive walk-tn type .

2/ Includes one pit type and thr.. f l ush type.
2/ 72 acres added at total aver ag, cost of 8715/acre.
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additiona l 20 miles of travel by these  peoj~i e .  It  has been assumed
that such out-of-state use mig ht account f o r  207~ of the to tal use
of the project. In addition , some us is expected to originate with
the pop ula tion of the Phi lade l phia metropolitan area .

e. Plan of improvement . The plan of improvement as con-
tained herein includes the acquisition of land s and the development
of facilities necessary to provide for the immediate and future
needs for recreation in the project vicinity and to protect and pre-
serve the recreation potential of the project site. Land and facil-
it ies required are as fo l l ows : ( see table  W-24)

(1) Land . Optimum recreation development of the
projec t includes acquisition of 5,600 acres of land including fee
title to those land s between elevations 482 and 500 and above ele-
va tion 500 to line indica ted on the Ma iden Cr eek pr oj ect map in
Appendix U .

(2) Facilities. Facilities proposed for development
on this project would be pr imaril y for day-use activities , such as
swimmi ng , pic nick ing , f i sh ing , boating and hiking , with development
for tent and trailer camping and an organized group camp. It is
assumed that facility development will be a continuing program with
the initial development to provide facilities for the immediate needs
within the project sphere of influence. Optimum development would
provide facilities for the estimated maximum attendance and be
directed toward full use of the recreation resources under present
planning standards.

t. Annual attendance and design load . The estimated
ann ual a tte ndanc e and the des ign load for the Maiden Creek Recreation
Area are as follows :

Optimum
Development

Annua l design attendance 300,000
Sig htsee ing 123 ,000
Total annual attendance o25 ,000
Design load 11 ,700

g. Description of sites. Descri ption ot are,is and major
types of facilities to be developed are as follows :

(1) The west side of the main bod y o f  the reservoir
f rom D r e i b e ih i s , sou th  to the  v i c i n i t y  o t h e  dam wo u ld oc developed
for extensive day-use activities , with facilities for swimming , pic-
nicking , fishing and boating . The shoreline and imii~edia te submerged
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land s at numerous points in this area are suitable for beach de-
velopment . Fingers formed on thi s portion of the reservoir pro-
vide protected coves for boat launching and marina facilities.
One cove , particularl y favorable for development is immediatel y
above the dam site.

(2) A site on the east shore of the reservoir near
Dreibelbis would be developed as a day-use area to accommodate
visitors residing in or near the Allentown-Bethlehem area . Facil-
ities provided at this site would be for swimming , picnicking ,
hiking and boating .

(3) A site on the south side of the Sacony Creek
arm in the vicinity of Virg inville would provide for the major
portion of overnight-use , with facilities for camping , swimming
and boat launching .

(4) Numerous sites on the reservoir are suitable
for boat launching development. These sites would be located so
as to provide convenient access from the surrounding area and to
provide safety for the boater as well as the swimmer using beach
facilities .

(5) A site on the east shore of the main body of
the reservoir south of the New Jerusalem Church would be developed
as day-use area with facilities for swimming , picnicking , hiking ,
fishing and boating .

(6) A site on the south shore of the Sacony Creek
arm , in the vicinity of Heffners Brid ge , would include facilities
tor tent and trailer camping , and organized group camping with
beach development in the vicinity for use of the campers.

(7) A site on the north side of Sacon’ Creek arm
would be developed as an additional overnight-use area with access
to the north. Facilities provided would be for camping , fishing .
boat ing  and l i m i t e d  picnicki ng.

(8) The area below the dam site would be developed
primaril y for fishing , with limited facilities for picnicking and
parking .

(9) Also incl uded in the 5,600 acres of land , are
those lands necessary for incidental pub l i c  use and the protection
of the recreation potential.
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101 . Bear Creck R creation Area.

a. Lo~ at ion . The Bear Creek Recreation Area would be located
along th & courses of Bear Creek , Tob yhanna Creek and Lehigh Riv er , in
Luzerne and Carbon Counties . Pennsy lvania , 22 m il~ s s o u t h of S c r a n t o n  and
10 m i l e s  s o ut h e a s t  of ~ i1kes-Barre . Pennsy lvania.

b .  Scenic qualiti es. The s cen i c  qualiti es of the  p r oj t - e r a rea
a re  r e l a t e d  to that of the Pocono Mountain area of Northeas tern Pennsy lvania ,
with ste p hillsides , fast flowing s t r eams , c u t - o v e r  wood land  and irregular
terrain. These qualities r~t k c  the area desirable for and conducive to
recreation development.

c. Ge [ 1 er ~t t project charact eristics. The proposed proj ect con-
sists of a modification of an existing f lood control reservoir under which
the present pool of 90 acres would be increased to 1,280 ac res. The total
project would then coI~1prise a total of 3,950 which includes 2,000 acres
f o r  r t c r e a t i o n  deve lopmen t . The reservoir would have relative ly steep
shor s and wou ld  be surrounded by rugged terrain , which  provides a scenic
backdrop .  The a rea , excep t  for  i t s  rugged terrain which limits access to
the  r e s e r v o i r , is e x c e l l e n t  fo r  r e c r e a t i o n  d e v e l o p m e n t .

d .  Types  of r t c r e a t i o n  for  which  p r o j e c t  is suited. The p r o j e c t
is adaptable for intensive day-use and overnight recreation activities.
Boating , picnicking , and swimming would be the major activities , with tent
and t r a i l e r  camping  nex t  in o rde r  of demand .  Due to the nature of the
p r o j ec t , p r i m i t i v e  camping would  be provided. If  good f i s h i n g  should de-
velop, this would undoubtedly be one of the popular ~ct ivitie s .

e. Region served . The project would serve the upper portion
of the  i n d u s t r i a l  L e h i g h V a l l e y  and a d j a c e n t  a reas  which  w o u l d  inc lude
the  W i lk e s - B a r r e , S c r a n t o n  and H a z e l t o n  a r e a s .  In 1955 a y e a r - r o u n d
population of approxi m at e l y 600 ,000 resided within the sphere of influence
of t h e  Bear Creek project. Based on trends indica ted in the Office of
Business Economics population projections , resident populations of approxi-
mat ~~l y 880 ,000 and 1,000 ,000 can be a n t i c i p a t e d  by 1980 and the  year  20 10 ,
r e s p e c t i v e l y .  The Pocono i n t e r c h a n g e  of t h e  N o r t h e a s t  ex t e n s i o n  of  t h e
Pennsy l v a n i a  T u r n p i k e  is abou t  3 m i l e s  f rom t h e  p r o j e c t  and would  p r o v i d e
access f rom the large metropolit an areas of Southeastern Pennsylvania .
State r o u t e s  115 and 740 , as w e l l  as several gravel  and hard s u r f a c e d
county r e i d , , provide good access to the v i c i n i t y  of the p r o j e c t .  W i t h i n
a 25-mile radius of this project there are four state parks , namely,
Gouldsboro , Tobyhanna , Bi g Pocorto and Hickory Run. The Gouldsboro and
Tobyhanna S t a t e  Pa r k s  have a total of 7,300 ac r e s  of land and 455 acres
of w a t e r  u se a bl e  f o r  i & c r ’ - ~~t ion . Th cs ~ p a r k s  a r t  de s igned  p r i m a r i l y fo r
local use. Bi g Pocono State park is pr ima m f l y a v a n t a ge  point fo r  v i s i t or s
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attracted by the scenery of t h e  ar ea . H i c k o r y  Run S ta t e  Park  is
a relativel y large park wi th an a rea  in excess  of 13 ,000 acres.
It is also the nearest state park to the Bear Creek reservoir , be-
ing about 4 air miles south of the project. Much of the use of
thi s park originates in the metropolitan areas of Southeastern
Pennsylvania. This park has many features which make it attract-
ive for state park use but the area has only a small water impound-
ment for recreation use .

f. Plan of improvement. Estimates of attendance here-
in are based upon the assumption that the present need for an in-
terconnecting road between the Bear Creek project and Hickory Run
State Park would be satisfied prior to or concurrentl y with the
recreation development proposed herein. The need for the initial
recreation development relies on the project ’s proximity and ac-
cessibili ty to Hickory Run State Park and its capability to sat-
isfy the need for recreation waters now apparent at this state
park . The aforementioned road could be provided for approximate-
ly $20 ,000 by making use of ex isti ng coun ty ,  sta te and Corps of
Engineers ’ access road s. The plan of improvement contained here-
in provides for land and facilities tor maximum development of
the recreation potential inherent in this project without deteri-
oration of the natural resources. Land and facilities required
are as follows : (See table W-25)

(1) Land . Optimum recreation development of the
project includes acquisition of 2,000 acres of land including tee
ti tle to those land s between elevation 1 ,425 and 1,481 and above
elevation 1 ,481 as delineated on the Bear Creek project map in
Append ix U .

(2)  F a c i l i t i e s .  F a c i l i t i e s  proposed fo r  develop-
ment on this project would be primarily for day-use activities
with limited overnig ht use. These facilities would provide for
a variety of nonurbari recreation activities such as boating , pic-
nicking , swiming , fishing , hiking and tent camping . It is as-
sumed that facility development will he a continuing program with
the initial development meeting t h e  needs as set forth above with
optimum development providing facilities for the estim .ited maximum
attendance and be directed toward s full use of the recreation re-
sources under present planning standards .

g. Annua ’ attendance and design load . The estimated
annual attei’datmce and the design load for the Bear Creek Recrea-
tion Area  are ~s fol lows:
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Opt imunm
Development

Annual design attendance 200,000
Sightseeing 50,000
Total annual attendance 250,000
Design load 4,600

h. Description of sites. The areas and types of recrea-
tion facilities to be developed are as follows :

(1) A site on the east side of the reservoir just
above the dam site would be developed as a day-use .~rea with facil-
ities for swinmiing , boating , picnicking , fishing and hiking .

(2) A site on the west side near the dam site would
provide a small day-use area with picnicking and swirmning facilities.

(3) Boat launching sites would be provided near
Shades Creek on the Bear Creek arm of the reservoir and near Stoddarts-
yu le. In addition to boat launching facilities , limited picnicking
and sanitation facilities would be provided at these sites.

(4) The ?oint lying between the Bear Creek arm
and the Lehigh River arm will be developed as an extensive over-
night area with facilities for tent and trailer camping , swisuning ,
boating and fishing.

(5) A site below the dam would be developed as a
day-use area , primarily for fishing , but with limited facilities
for picnicking , vehicle parking , sanitation and drinking water.

• (6) Also included in the 2 , 000 acres of l and are
those lands necessary for the protection and preservation of the
recreation resources and incidental public use of the major portion
of the remaining shoreline .

102. Hawk Mountain Project.

a. Locat ion.  The Hawk Mountain Recreat ion Project is
located on the East Branch of the Delaware River  in Delaware County ,
New York , 35 miles east of Binghamton and 50 mi les  nor theas t of
Scranton , Pennsylvania.

b. Sc enic q u a l i t i e s .  The s i te  and surrounding country
are of high scenic quality with high peaks and rugged ridges rising
to over 1 ,400 feet above the valley floor. The valley slopes ad-
jacent to the pool are steep; in some areas the va l ley  wal l s  are
a1u~ .t perpendicular.
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c, Ge nera l  project characteristics. The Hawk Mountain
project  would se rve water  supp l y ,  hydroe lec t r ic  powe r and recrea-
tion purposes. A total of 7 ,800 a cres wou ld comprise the en tire
project area , with the lake occupying an area of ~ ‘tOO acres. A
total of 2,000 acres would be the area acquited specificall y for
recreation use. The lake at the dam would be about 152 feet deep
and the mean depth over the reservoir would be about 60 feet.
The overa l l  length of the main bod y of water would be abou t 19
mil es. A 3 mile arm would extend up Beaver Kill. The greatest
width would be 3/4~of a mile with an average width of about 3/8
of a mile. There would be three sites , each of limited size ,
which wouiu provide acces’~ ~o the reservo i r and where recrea tion
ficil ities would be installed . One of these is on the south
shore of the mai n bod y of the reservoir at the confluence of Fish
Creek. Another is n the Beaver Kill arm along the south shore
and the third is on the north shore near the upper end of the
Beave~ Kill arm. Because of the steep terrain , recreation acti-
vities would be principall y boating and fishing . Some picnicking ,
hiking , nature studying ~nd camping would occur.

d. Region served . The project would serve the lower
Catskill Moutain area . Within a 25-mile radius of the project
there reside about 75,000 people. The expected year-round resid-
ent population for 1980 is 102,000 , and for the year 2010 i t is
130 ,000. Summer residei”ts and visitors , however , grea tly Exceed
these numbers , s i n c e  the greater portion of the ‘.atskill Mountain
resort area of New York State and the upper Pocono region of Penn-
sylvania lie within a 25-mile radius of the project. State routes
17 , 97 and 30 provide approaches from population centers to the
general project region. Access to the shoreline , however , iS ex-
t remel y limited and d i f f icu l t  by way of secondary road s over rough
terrain. A small portion of the Catskill Mountain forest-park
preserve is within a 25-mile radius of the project. There is one
public-use area within this portion of the preserve offering
limited facilities for camping , picnicking , and swimming . The
Pepacton reservoir , a large water supply project for New York
Ci ty and the Cannonaville reservoir , now under construction , are
within the 25-mile zone .

e. Plan of improvement . The plan of Improve ment would
provide for acquisition of land for access and development , and
facilities b r  boating , fishing , picnicking , hiking , nature studi
and ‘lome camping , based upon the attendance analysis as foIl . u~~ :
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Opt ItlIU Ifl

De ye 10 pIne nt

A n n u a l  d e s i g n  a t t e n d a n ce  150 , 000
S i g h t s e e in g  37 , 000
To ta l  a n n ua l  a t t e n d a n c e  187 , 000
Des i gn load 3 , 400

f .  D e s c r i p t i o n  of f e a s i b l e  deve~ opni ent . Deve lopment  of
t i l l’ ~‘r ej e c t  a l e ,-i f o r  r e c re a t i o n  use wou ld  i n c l u d e  the  f o l l o w i n g :

(~ ) The s i t e  on the s o u t h  s ide  of  the main reser-
voir at Fishs Eud y, thoug h limited , would permit development of
boat  l aunch ing  and vehicle parking facilities. The bay formed at
t h i s  point  would make an excellent mooring basin. The limiting
f a c t o r  govern ing  the  use of t h i s  area is p a r k i n g  space  fo r  v e h i c l e s .
It  ir  a c c e s s i b l e  by F i s h  Creek  Road f r o m  s t a t e  r o u t e s  178 and 97 .

( 2 )  The s i t e  s u r r o u n d i n g  the  r e s e r v o i r  a rm at Peak-
v i l L e  on the south side of Beaver K i l l  o f f e r s  the best access and
terrain suitable for development . Although li t ited in size , there
is space for picnicking and pa rk ing facilities. Tiic protected
cove would make an excellent boat basin. The site is accessible
by Trout Brook Road .

(3)  The s i t e  on the  n o r t h  sh~ r i.’ o l  Beaver K i l l
extending f rom Twaddel  Brook to the  uppe r  e x t r e m i t y  o t  the pooi
area would be s u i t a b l e  f o r  d ay - u s e  d e v e l o p m e n t , i nc lu d i n g  p icn ick-
ing , swimming and boa t ing . This  s i te  is ac c e s s i b le  by r ou te  17
E x i s t i n g  minor  roads p rov ide  access  t i  ot ~ a r  pa rt s of th e  reser-
v o i r  ar e a  at t he  end s of w h i c h  boat  l au n c l ~iug :a i i  i t i c s  • .i t l O  ac
i nst a l  t ed .

(4) The Reed Creek , Baxter Brook , Trou t h t ” . L ~~1lU

Campbell Brook arms of the proposed reservoir ar ’. ex .c;~p 1es ol loca-
t i ons  where camground d e v e l o p m e n t s  could be p rovided .

(5) Camping t a c i l i t i e s  would be v e cy  much in de-
mand i f  good f i s h i n g  were deve loped  in t h i s  l a rge  r e se rve  area
even i t  some of the s i t e s  w e r e  removed some d i s t c n c c  rem the shore
of the proposed impoundment . At Tar Hallow and Mo rris on Brook ,
campground s of the primi tive type , accessible by boat , could be
developed .

g.  Cost e s t Im a t e s .  The e a t  i t ia i t ~ of  cost  or  t h e  de-
v e l op me n t  o f  t he  r e c r i ’a t  ion p o t e n t i a l  of the  Hawk M o u n t a i n  res-
e r v o i r  p r o j e c t  a r ea  is  g iven in  t a b l e  W— 28. The t a l - f e  Sh O e s  ( 110
f a c i l i t i e s  to be provided and t h e  real e s t a t e  t o  be ac q u i r e d , and
their respe ct ive costs.
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TABLE W- 26

HAWK MOUNTAIN RESERVO IR RECR EATION AREA
HAWK MOUNTAIN DAN AND RESERVO IR

ESTIMATED COST OF FACILITIES AND REAL ESTATE

Number
Facilities Unit Units Cost

Boat Ramps unit 5 $ 62 ,500
Boat Docks unit 3 16 ,500
picnicking unit 70 27,600
Picnic Shelters unit 3 15 ,000
Swimming Beach sq. ft. 62,700 15 ,700
Bath House l.s. - 15 ,000
Tent Camping unit 25 31 ,300
Parking unit 590 118 ,000
Roads mile 2.5 162,500
Water Supply unit 45 45,000
Sanitary unit 10.6 80,300
Walks and Trails mile 0.7 2,000
Signs and Markers l.s. - 900
Miscellaneous Landscap ing l .s. - 5,100
Administration Area l.s. - 25 ,000

Sub total 622 ,400
Contingencies 57. 31 ,100
Engineering and Design 107. ~2,200
Supervision and Administration 107~ _62 ,200

Total - Faci l i t ies  777 , 900

Real Estate

Land acre 2,000 142,000
Severance 28,400
Improvements 299 ,000
kesettlements 24 , 000
Contingencies 74 ,000

Total Cost - Land and Improvement 567 ,400
Acquisition 70L000

Sotal - Real Estate 637 ,400

TOTAL COST - FACILITIE S AND REAL ESTATE 1,415 ,000
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103. The Fren ch ~rssk Project. Th.’ r ec rea t ion  features  of

the French Creek project , located on French Creek in Chester County,
Pennsylvania , are described in Appendix I. The water supply needs
to be served by the French Creek project are t~ i -s . require d aftor year

2010, while the recreation needs are seen to be i~~ediate , suggest-
ing the desirability of initiating a land acquisition program in
the near future . The total project area , sho wn on the French Creek
project map in Appendix U , would comprise 4,270 acres , of which
l ,2S0 acres would be inundated by the long-term storage pool. Total
lands desirable for recreation compris~’ 2,520 acres. These recrea-
tion lands have been appraised in a preliminary real estate study.
Real estate indicated ‘‘r the recreation development would cost a-
bout $3,938 ,000. This project upon completion would have a capacity
for about 1,500 ,000 visitor-days of recreati.on annually. The lands
included in th~~ project are sho wn on the project map in Appendix U.

104 . The Tohickon Project. The Tohickon multiple-purpose
project is located on Tohickon Creek below the confluene~ with
Haycock Creek in Upper Bucks County, Pennsylvania. It would be
required for water suppl y needs Borne time after the year 2010,
and to meet recreation needs after 1980. The total project area
would consist of 7,475 acres. About 1 ,250 acres would be inun-
dated by the pern’.anent pool. Land s indicated as desirable for
recreation at this project would include 6,100 acre8. Preliminary
field real estate appraisals indicate that the cost of acquisition
would be about $6,900,000 at 1959 pr ice s including a l l acquisition
costs. The project would have a capacity of about l , 2’O ,OOO visitor-
days cf recreation use annually. The areal dimensions of this proj-
ect are shown on the project map in Appendix U.

105. The Evansburg Project. The Evansburg multiple-purpose
project , located on Skippack Creek in Montgomery County, Pennsyl-
vania , is described in Appendix I. This reservoir would be needed
to meet water supply needs some time after 2010, and recreation
needs following 1980. The total project area would consist of
4,654 acres , of which l ,~ 2O acres would be inundated by the permanent
pool. Lands indicated as desirable for recreation at this project would
ino luds 3,3a acres.  Preliminary field real estate appraisals in-
dicate that the cos t of acquiring this land at 1959 prices would be
$6~720,0OO including all acquisition costs. This project would
have a capacity for 1 ,560,000 visitor-days of recreation annually.
A map in Appendix U shows the areal dimensions of the Evansburg
project.
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lOb . The H a ck c t t s i o wn  P r oj e c t .  1~ ’.* nic ketts tow n p r o j e c t , loe ; ted
on Musconetcong River in Warren and Morris Counties~ New Jersey, is de-
scribed in Appendix 1. It would serve water supp ly needs indicated af ter
2010 and recreation presentl y needed , suggesting the desirability of in-
itiating land acquisi tion for this projec t in the immediate future . A
total of 10,362 acres , shown on the project map in Appendix U, wou ld be
included in the project area with 1 ,200 acres inundated by a long-term
storage pool serving both recreation and water suppl y needs. Land in
addition to the joint project land s would include 8,992 acres for recrea-
tion. Preliminary fi eld real estate appraisals indica te tha t the cost
for acquiring the land at 1959 prices w i u ~~d be $5 ,095 ,Ot)~

) including aLl
acquisition costs. This project would ha ve a capacity 1 2,500 ,000
annual recreation visitors.

iO7 . The Pequest Pro jec t .  The Pequest multiple-purpose project ,
located on Pequest River in Warren County, New Jersey , is described in
Appendix 1. It would serve water supp ly needs indicated for some time
aft er 2010, and recreation needs after 198u. The project would have a
total area of 4,520 acr es , of which about 1 ,2 ( 3  acres would be inundated
by the permanent pool . Studies indicate that land desirable for recrea-
tion at this project would include a total of 3,000 acres. Prel iminary
fie ld rea l estate appraisals indicate that the cost of acquiring this
l and would be about $1 ,212 ,000 at 1959 prices includ ing all acquisition
costs. This proje ct would provide capacity for 520,000 visitor-days
annually. The areal magnitude of the project is shown in Appendix U.

108. The New Hampton Project. The New Hampton m u l t i p l e - p u r p o s e
project , located on Musconetcong River in Warren and Hunterdon Counties ,
New Jersey, is described in Appendix 1. It would be needed to meet water
supp l y needs Indicated for some time following 2010 , and recreation
needs f o l l o w i n g  1980. The t o t a l  a rea  of the  p r o j e c t  would cons is t  of
5 ,518 acres , of w h i c h  1 ,850 ac res  would comprise  the area of impounded
water. Studies of the project indicate that the acquisition of 3,448
acres of land for recreation would provide the best basis for develop-
ment of f a c i l i t i e s .  P r e l i m i n a r y  f i e ld  real  es ta te  appra i sa l s  ind ica te
that the cost of acquiring this land at 1959 prices would be $3,957 ,000
including a l l  acqu i s i t i on  costs .  Thi s pro jec t  would provide capac ity
for about 1 ,500,000 visitor-days of recreation use per year. A map
showing the project is contained in Appendix U.

109. The Paulina ‘roj.~~~~ The Paulina multi ple-purpose project ,
located on Paulins Kill in Warren and Sussex Counties , New Jersey, is
described in Appendix I. It . would meet water supply needs indicated
for some time after 2010 , and recreation needs after 1980. The proj-
ect would have a total .ire ,t of 5 ,717 acres , o f whi ch 1 ,650 acres
would consist  of an impoundment . Land s des i r ab l e  fo r  r e c r e a t i o n  ~se
at this project would ;iniount to  3 ,777 acres. Prelimi nary field real
estate appra i sals i n d i . t . & t h a t the cos t  o t  a q L i a i t i o I l  or  t h i s  land

(Kc~ Nov. l9hU )



would be $3 , 540 , 000 at  1959 p r ices  i n c l u d i n g  a l l  a c q u i s i t i o n  costs
This project would prov ide capa cit y for about 1 ,000 ,000 visitor-
days o f re c rea t ion use annually. This project is sho~.n on the proj-
ect map in Appendix U.

110. The Newtown Project. The Newtown multiple-purpose proj-
ect is located in Bucks County, Pennsy lvania , on Neshaminy Creek
19 miles upstream from its confluence with the Delaware River. The
recreation aspects are described in A ppendix I. The project would
provide supplies of water for various uses after 2010 with recrea-
tion use during the interim period . Land acquisition is the princi-
pal immediate ac tivit y indica ted , in order to preserve the site for
its ultimate multiple-purpose development . The real estate require-
ments determined for optimum development would consist of 2,400 ac res
of jointly used lands including a pool of 2,120 acres plus 4 ,800
a-res for additiona l recreation facilities. The cost for the recrea-
tion lands , at $12,130 ,000 , and with facilities of the standard pre-
sented in this report would amount to an annual economic charge of
$0.82 per visitor-day, apar t from any share in the cost of jointl y
used facilities the recreation purpose might bear. The value of the
site as a storage site , warrants its serious consideration for pro-
viding a l l  purposes served by water impoundments in this area . At
the optimum physical level of development the project has a capacity
to serve 1 ,875 ,000 visitors a year.
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A ITHt l C. FolD
NIW YOU c I T

DELAWARE RIVER BASIN ADVISORY COMMITTEE
WI LIi,M I. RA r s k r

P Hi I N D S I P I I IA  930 • SUBURBAN STATION BUILDING
b u N  P ROll ’.. (b...,

PINNiI i~~4 N i A

H a s oI n  tI . W I I M  PHILADELPHIA 3 . P E N N A .
N E W  1i11k

W A L T I E  M. PHI lL IPS. Fi.s. A.~~,. Ri55.IDOU.. 1- 12CC-i

December 29, 1959.

Colonel Truman H. Setliffe
District Eng ineer
Corps of Eng ineers

P. 0. Box 8629
Philadel phia 1, Pa.

Dear Colonel Setl iffe:

In accor dance with the decision reached at the October 9, 1959 meet-

ing of t he Coordinating Comm it tee , and earlier agreements with your o ff ice , I am trans mitting
o copy of ‘A Brief Report On the Study of Governmental Organization for the Water Resources
of the Delaware River Basin ”, for publication as Appendix X of your survey report on the
Delaware.

This “Brief Report” was prepared by t he Water Research Foundation for
t he Delaware River Basin. It reviews most of the findings and recommendations of the stud y of
water resources adminis t rat ion carrie d out over the past two years by the Maxwell Graduate
Schoo l of Syracuse University. The Syracuse study, as you know , was sponsore d by t he Water
Research Foundation and financed by a grant from The Ford Foundation.

The comp lete report of the Syracuse study, entitled “The Problems of
Water Resources Admin istration , With Spec ial Reference to the Delaware River Basin ”, has
been mode available to your office in mimeograp h. it wil l  be published in book form in the
spring of 1960 by the Syracuse University Press .

On September 30, 1959 the recommendations of the Syracuse study were
presented to the Governors of Delaware , New Jersey, New York and Pennsy lvania , and the
Mayors of New York City and Philadel phia. it was agreed by t hese chief ex cut ives that
there Is a need for a unified water resources agency to be charged with important responsi-
bilities In regard to the management and development of certain of the waters of the Delaware
River Basin. The Governors and Mayors subsequentl y directed the Delaware River Basin
Advisory Committee to prepare draft leg islation for the creation of such a basin agency by
interstate—federal compact. This work is now going forward and i t  is expected tha t proposed
compact legislation will be ready for public consideration in the course of the year 1960.

Sincerel y,

JPR:i.1 John P. RobIn, Chairman
Delaware River Basin Advisory Committee.
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American Experience in River Basin Organization
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t r i i l h l l l’ — . Tmi l- i- l’ r eAilioll oh lilt- o t h it u’ liatiti , fl u IA ‘ h~ .\ merel y
l l iA i Ih i /’- A i l l A i l l l l I i l t m l I ’ — t t , i  1( 1111 1 i 4 t h h i l t ’ -~ I t dt ’vi b o i i A llId (111—

t r aI t- t i l l’ , A i l i t i i i  f h i t i I i t i ( ’ s  ( If  lu-I -  1 1 1 1 1 1  i l l  I l l t r A l i - i t A l t t  A l / _ t I ll -

t I i ~~~_ t l l i i t i ’ ll 11111011 111011 h i m I l i II - l h / l ~ tti t I l I l it i l l I ls , are the
( m uiu i t l  I~ i v t -u I ) ; imi u \iuti t o r ilv A lilil t i l l -  \ lllS ki hi/ 4 hiill \\‘ : l t l l — l It’(l

I--i



I ‘O h l s t t ’ \  ;lIll V i )i s t r io t  ‘I ’ lhu- I l l l ’ i I i l I 11111011  nis om tl v with I I —

ga t- t i III l Ily l~ i- flit -- lul l It - r t l tt , u t l - i  h i t  I- Ill A l l id  t c - - r e A i f  1,91.

A ll t h t m e e  u h f  Ill - S I -  i m t l r / l s t A i t t -  $l/_ r ( ’ lh t Ai - s 1-vul lved uniter spe—
ti/il l i Il l lI iI I l i l H  :1111! t l it -i r I- t 1 l l h l t  l i h \ ’ l - S I l m I e It l s  W i l t  t i m l A t l i ( t ( I

I / I l l _ t i -  Iv w it  Ii Fit le i/I  I l i i i  iil t \’. rI~llt cuiiibinatioui iul i!t~it ri-ssi ou i
I I A I V S  111( 11 I l l t l S l t 1 h l i ’ i t t  1 1 1 1 1 1  for 5 } i t IliliIi~ out lets , flood (lani—
Ali_tt~, a mi u l  sI h a l l - N  Ii r ep lesI -m i tat l o ll III I ‘t i h i L ’ l t s S  brought about
t I l l -  LI ‘R ~\ - ‘Flit - 5 /11111  f i m s t  11t h lu i t ’ t oi ’ s spawrie(l flit’ Mus—
ki ul!_tlhili 1 ) 151  m I t t .  ‘ I ’ l il’ — l  hl i t ( t i ’S s b u i4 L ! t S t  that flOfl( of t h ese
AIu _ t t Il 0 i I - - ~ !l l’ I I \  ill S A t  gIllIll t X a i b l l l l t  of st-hat a m iil ti ple—pur—
po st S h a l t -  w a l l - I  I- t s u t i m r ( - i - s  At ~~t I 0 Y umiigh t hi’

Iui h i 1  I )0i;l i l l  h~/i s i l i -_ t u L t i / i, h hi i - t ’ t~ A l t O  (-( d am significant

Al I t I It ’ l u l l / _ t i / I  il l s  In water rt ’s l lt u  mo o s , such as those of the
Nov.’ ~il  Ilk I ‘t J W ’ Oi A uti tt uii ty, flit -’ Pennsylvania Department
t t t  Forests Al u itl \V ut f  i ( 5 , am! t u e  ~ e~v ,J - i sev Depot-h ritent of
I iIll s i l vli t IOli /111 (1 l ( ( t l i t I l l l i O  1)el- t l t I I lhuie nt. Iii lit) one of
th i i si S I / L i t - s  1 h i i W l -V i ~~’, ut_ h e  t h e f Ul let i t i i i  (If water i esoii~~t t s

atl it i i i i is lm -at jou i , is t I i - s ~ i’ihi’il Il l- i- i- i ll , P~’l’f~~ II1 lt tI liv a single
11’~t I t - r  A i t ti T l l V .

Tue I t / i s t i h i S  l i t i  l i l i l I I t l l  SI / I l l  A t I t i t i u l  a l e  ap l)A LrCflt. First,
f l i t - I l -  IS ii 0 - l I d/ Il  A L  f l / t I n i l y  t I  h-A it l i - rshi f u . Second, the re
is 2L lack of adu’t 1 Lil t to tlepa u t  mcii f-al olguLli izat iou . Third,
thie ve s i t -  i l l / l u l t - l l i i a t t ’  f i l i / l t A l i / i l  t ( s l ( I l t ( i 5  Fouriii, the 5 I A L t I / S
a rt- hiu ii m f i-il ill g l - t l O u ’ /I f t i l iOuu l  j u Iis i l iot iuhI l  1110r S lu if o  (It IlA Irl
t I l eu i f s  i i i  h i t’  ( lIst th is I;ist is au uliconquerable hurdle, sii it i

Al _ hi  the i i i u t j t i i  rm~’ t - i - s  iii f lit t -as l dIt liui  lulort t i nt_ ui ou t’ shile’.

\ tf.’ iitpl iuuu ~’ It , s t i  l ’mI i I ( I l i t l the hinlitatioll of State bounda—
ri -s ill i I I t ( ’ l ’ s l u i h t  r l ve i-  i l / 0 /i l t5  hi~is Itlgii / I l IV  led to interstate
/ 1 1 1 lO ll, Ill i l lIA l i- iI~’ t hl l - l l lhh i- It ln l i’ I-stat(’  (t lu n ita ( ’t ageneit-s . But
I lit I 1 , 1 ( 0 1  it t - rt , ’ IS ( IIH1I’ alsi t . ‘F lit’ i nh t - rs t a t t ’  l t l l l t h ( i l c t  h it_ S
unit 1(14 11 h u m I u i i t l l - I  lye (1! t I l lit- i - 111 -01111 w a t t - v  ~lrograu1ls (II of
lillIlliIliSt 0th i v’ - st ruc tu u ’ I ’s .  T ilt rI is no (‘Ac -C of a broad water

~iu t Ig r iLu I l  t i( I l i lh l iis f ( l’Oll Ily lIlt I u l t l ’ l / s l A l t t -  agency

‘1 111’ i 1 l i u l l / L FV  oX u i h i i l l I ( ’ 5  of i u i l t - r s h a f c  c011i1141(/t A L ot i vif y ill

I t/ it - i ’  l’ I S I it i l ’ , i - S A I I ’0 iii t h e  f i t - i t t  of w / i l l u ’  ~io Ihiifioii i l l  t h e
l a S t  /111 (1 III \t’ / l l I ’ l ’  / l l l i t i u l f i oll ni the wt -s I , (it0 h ut t f or l lt - ihig Il_ il
( V i i i  1 1 1 ( 1 1 4 -  I i u mii i t- d fitw-f ion 111:111 l i i i- fo t - i iie i - _ T i l t -  Int e l - s t / i t t ’

~u~u iit;i f ioui I ‘t l l i i l t l l s : I( i l  ( \~-tv \‘ilI’I~ , ~-~ t - v . ’  . E e u s t - ~ ’ t int i  ( ‘ t i l l
l l l ’ t t i t l l t  ) u t u i t l  till 1) 1 1 1 1 1  h~ i~ t i  \ ‘ t i Ihe~’ S l i t i t t h l h i t l l t  ( ‘ o( l1iIult ~~sitI i l

— - —



I l l  (xi-l-lI t -III t x A i u l A I i I l ’ of sin gle pui]tose i mi l i - t s t u t h t -  water
/ e t t l l - i t - s - Iii t i l l  Mis~ oll h-i li/ c- j ul wh ere A l  bi-oad , Ai l t i ’ t 5 1 / t _ t t l
l i l h l l! i u i et  1V A i t i - h ’  0 5011 I I I .— AIC ’elll \’ has het’I1 priij’iosed and
discusset l A l t  lt-n gtli , tiit’ f l l ’ i lf  I l l s / l i  hIllS 11( 1 12 dropped ill-l ouse
(It lack of j u l  el’ I s l till t h e  110 i-f of the sI u itos.

Legal Bases for Water Resources Or ganization

l’ ot t I l’’git i bases for regiouial ou-ganization exist : (1)
i-xis’u tive (1111 (-t’ s or agleenit lAt s ;  (2) parallel State statutes ;

~ ) Federal s t / I t  it II- and (4) iuitei’sl A l t o  compact. Experi—
i - t i l t -  wi th the Ii us I I wt i  i h I t h i t A i t  ~‘s the i 1 ullltI(-t luacv and in—

I - I l l - I - I  I \‘ i I A I —4  ill h- I- ga l-il to l i l t -  uahig’ e of Iuii ’t ioiis an agency
t u t u -  \ V / l I i 1  m ’ i - s t lil t ’ u l s  / l l h l i l i l l i s t ia l ion Illiust perform.

TIll- third I l / Is is , lh t t .- Il I d i rulI s t A l I I I t I , mi l ls the criterion
Ill l i th l t lIlat(’ hO I I \ ( 1s  111(111 t l iuill / l l i \ ’  tillii- i It- gAi l  basiS. It
111511 l l lA l k l 5 AlV A iilAihthl’ , i t Iu u t — t  f l i t ’ u , i t - t i u - ; i i l v , all thur fina ru—

n-5II III’ I i - s  td’ flit- ht’l9h I-uil I ui~’ t - i i i i n t t ’ m i t .  h I s  uLd VA l I i l a g t_ - S

A l i t ’ : (1)  st uf l i i i t - m i l  g i t I24 I t Lph uio j t l i i / - I l I I t i t l h l  ; (2) permanence ;
.1) a l l A l I l t A t I  11111 III ( i l / i  ilg ’I ; (4) Ai ( I ( t J l l / i t  11(111015 (5) fist-All

A it l l ( 1 11 /t t \’ :111 ( 1 ((;) s ufTi I- ieuit I l l - I-s t igu- t iu t t i  f Il)ssiilihitie s for
11111111 4 i u t t o  t i / i  t r a i t it -w i , i ’ k  ( I t  ~~I h I l ’ l / l i H l ti .

‘l’ile i l t t l I ’ s t a l t  ( ‘ ( Iht i 1lAl ( t l I I ( I - W i S t  I I h ’ l I \’ I lIl 4 A t  Ie 14Al i  1(0515
t h i / L I  l i l t - I - Is  1111 - t I s t  III /t_I l l t 1 t l A t l i  4 1 0 / _ t r A I l  ilin- I t / i t ’ l l . Lt’g’ ut hl v
ILII h) OWt ’I’S At t ’ A I I I AL 1 ) l ( ’  to  h i t -  S I / I t t - s  indivit ! iuulIIv Ai r t -  A 1VAHI A II ) I I ’
Ill  t lie ru l l l l l l t i t i \ ’ t l\ ’ t htu - o ug li f i le  t Il i bI l ai l (Jeii-I -allv ill

u ll ’ h s b / l l t ’  1 l i l i l t I A i I t uie/ _ t t1Iillhio n s I l - l A i t  ing I l l ~t’uthiu’ t t 51t11t ’C l s ,

l i l t - I l -  is h ’ t _ deu - ut l t I l I l - e s t - n l i i l i o u l . ( )ii 5111111 tu l f l i t ’  Al24etit ’i t s

l - — - l / l h h i i - / i l ed  h,~- sii i -hi l h i I t l l t / i t t 5  h’ t ’ h i t llli le l l m ’ t - — ’ . l - I i t A t h i t l u t  5

:i,- - ii m’ t lt -t I voliu ig rigiits. TIIC Ii t /(( l ’ ti l i t  lllA lhll’ 1 (1111 1 I / It t t iego—
f j ut _ Iiuu i s u- t~ e/ i ls A l  i-i l long i u i t u t ’ t -s I ill I iyiii g III IuiALk i’ t i l l -  00)11—
11001 Al It  i i isf tuna-lit t o i  t x  1( l u inleiltlltIliul w i t  hi 111 W loiui is of
N l o l l  1 1 1 1 1  h Ilt til (I i-gui I l l / / I t  i t_ ni .

‘l i l I h t -  is l I l t  gul( Iu hIll t i l t -  i x I l m u l  III F1ti( Iem’ A l i  I lu i l t iC i i I lL t i on
iii i i b i - I s I / I t I -  i - t t i t l f lA i r h  / l N t ’ l i u i i ’ / — . TIlI’EI- 15 11(1 l lt ’CiSlOul i)%T liii ’
Slllll’ l I i l I -  I 11)111 - Iii I Ins 1114/101.  ( l ’ l ’ t A l j l i hV  I lt~-u - t- 15 1111(1

— i i l l i i l l i  ill l i ll i u h i  Il ’ i \t l \ ili h i i s l li’.’ ’- i t u i _ . i  liit l il(s s i l i i l i t i l S , uil~’~ i ’ ’—
I l b I A i ’ t i i I I i ’ I  b I N ’ t I l l  t - ~~i - ’ .t i m i~4’ h l i t m ’ A l i t i t t l t i l t  llll.s i h i i i i l  Ill tI n i t /i—

Ii ’ i l l / i l  N - II l-l’liIliI’ i i t _ I i i ’  —
~ 

i t I ’  t h u  111111 I X  st t i lt ’ l’  I /1111 11111
I I I  I ‘ I l l l u — l i t  h I  I i  im i i t l  II l hl— 11 11 1 1 1 1  I l ’  i h i A l l l i I i  i l /_A  /11111

i l i t e l l lt I l i i I ’ h l l  h ut A l  i’ Ii lIi~~l/ t i t : i / _ / ’ ’ l l i~~’ It it i l  oh ’  h i t  1 ( 1 1 1 1 1  I~ I4il liti

14 )
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1 1/ i t ’ t j ( i 1 l t l I 11111 . t i l l ’  j l l I l l s hA i t l ’  t l l i b l f l / I l l t ’ t ’ l t i / i t l i S  f I l e  I s — — ’
t t - i t i , - l t -  f o b -  Shil l-  1 0 1 1 1  Uihll it iohi ill flu ’ a( lhn ir t isf r lLt iohb  0 1

iI l tt I~~~t / I t l ’  tt : i l t - r  1 1 - 1 1 1 1  I l l S  -

(II I l I t t I ’  i s Il -i l — s / I  I -  till till- it Ile of liii- 0(111115 ill i i t_ t eu - —
s t / I l l ’  \ I~~1 t I i  i l ’ 1 t  I ll  l~~~~. ‘I’ll ’ 511 111-el Ite (‘ourt is h ot a I l l / I / l i / / A ’

~ii u t 1 /l~. / i h l i — t  ra ’ ivI- a Nt - i l l - v .  Tj ~ j 1(~ c- 1I1- ALt 1iuiiit I S

‘‘ wl t i oh i  S I / i t l ’~ — b il l N’ ’ l  h i t uw 111111 1 1 t v / t I l l ,’’ i)tlt lA i t h11~b , ‘‘ h(/ ’ 1
i/ Ill l i i i l\-ultt r I’ I s lt I l r l l’~ II I”—t itt ti s t-d’ ’~ ‘Flit,- j ut Ii(-i~t_ l l1r01~~~
l i / is lIl t II II 1 ( 1  III / 1 1 1 — I t  I t  t i l l  It ’) 11111 I , 11111 is  11111 /1 111 t h /I I II’

/ lll ’ \\ I F  hilt- — 1 - 1 1 1 0 1 1  Ij l i l ’ t loll. f lA i tio l iA t l  / I I i 5 \ V l - l ’~ to t A l l ’-

tA l l ’  1 1 1 1 1 1 1 -  l il/l-I \’ Ill ‘— t O F U  Itouui t ’llt A l duhiuli s i i A ll X l  lIlf0 ’~ — -

uiVt’h l At I A ii i l u i l t / i t  I ’ /111111111 i st  i u t t  It  A l  N/ I - l il y.

N OiIIII - l’ I N / li f o l i i l l l l l tj o l t  1101’ 11)1111 (i1 ,’t t l h l l i l l l s h Al ’

(Pss Il l f~&i1t ii’& ’ t i l  a llA O ’Ifl I t / l I l y I’ i’ st i i h l ’ ( I s  O I ’ 24 / l b n i- / t t iO l / .  Ho
1e~-i-l o f gt i\ i l’liInI ll t tulk ih tg tt I  loll / ip i lC/ l i’ 5 to  lie A t 141 )11 / i  iN~ / l
lion - i t l _ L ( ( O L tA L l l t . lii almost At _ IL sIgnlln--aIlt il~~5i i l  h i t V I- ll /_

lill1lts till l” -dr-u’uil ( ili ’i( I I i l ltC h i t  i l/ I s  I l l - I ’ l l  A l t _ h i l t -  I I I  1 l l 1 l \ ’ ( i A  N~
IL It- / i l 11/1st . &‘s tA lIhII s lulll 14 At _ il Al14 i’ I i I V , a it_ t I  t_ oi itrihu t iuii4 ~~~ -~ t

a I/I t ’ gu li/lEt III f lu e I 1iuIlI.-~. Thit ’ t i / i s I l l A s  11.11’ h ums / 1 1 1  b / I l l

Iii ‘t ’ l k . The I’NlCiAll (~ OVCIItui ie l lt  11/Is the JULis (li ( t 101112 1 Al A / I .

I l - N a l  t .oi t i l(l tCflC(’ b r  h it’ ,JOI ) , liii A thih itV t o  1/110 ’ A l  il’~~i ’ l~
Ill-It ’ , A i u i t h  fh ic les(Ii i l i,P5 Al(I tt_ (IUAlhe to tin’ lask.

‘I bis IS not. to s u i t ’  thaI th u - li- A l i t ’  Ilot d ithict i !t i t-s I’ A l t - j h i i ~
I ct l t - ia l  legion/Il / t g l ) l lOy_  hil’ 1 iiISsIllle ihitlicu lt y v.’uuld. I

ill gaihimlug ( I I  opt-i-at lOl l ot 11( 1. / i l  lou d St/Ill /l ,14’i’t ii i l s . !~~A /~~
t i l l —  is  no~t m A ( - ( - l - S s A l l i l y A l 1)1t)t)kItl is OI ’ iiii’ t lt&tI iu\’ I’\ A s S t _ A ’

1 ( 4 5  11L 1110- legii~ tI. A 5l - t( t liil difficult v.11 ) 1111 sit- Ill  l i i - ’
ll l l t I I - t ) l O l i ilt i t t  i iuitl i t - s i s t i t i g  F’t’t lt i lil / 1 140111 - / i s /lI i~l I 1,1  1.

l i l t _ i l L  gi0t1~uS _ _ \  third is t i lALt h ut— I I 1 t V A I i I i l l g  I l I t i g i ’l s s i / I : li

-‘I i h l e t l i t ’ , h Ilt s tutu /t _l.X(,l (j 1t ’l lyt, ’5(’)itltljl)il ti ) A l l l N . / -

;l O i - I i l \ , t h i u i t  is , lIlt ul geltt v (11211 Il/ is i At ( i’ I.t /0 , / i i / / . l - h i

il / I l  11/151- . ( i , Iv I- r t i t l u- s , oil v CO UhiC Lt l tn ’ l l , t t i l I i _t l ’ l’ s — m l i l ’ l i  il l t l .VN

Iot~t h t t  III lIre /IS oIlier th At _ u 1 1 1 1 1 ’  11/15015 . ‘lA l t l l i l l i l I  S1 I! l . lr .

11 ( 1 A l  I’ t N l ( l l l u l I  tl uiuiei ’ f u i l ( i l lg’ is sIt _ l w t t t  l u u i i i  h Ut1 0 1 11 / 1 1 t o
i t l — ,,lii\- I , W hO h O S I / I ll’  aunt liit~il s l l h lh l l i t ’ I , II i l l  if i t  ( I l l l ~~ I i

h a s t i i i I I i I t h , Is nu t. /11 11110 suIlmt ’ it uut 114 Al h io tm h t t _ uuI I / I — I  I’  II’

I l L 1 1 1 1 1 / i l  agI lity. S t t i t t  LI 11/1 51 j im -st Il l l l i 0- t  1 1 1 1 1 1 1 1  iii t I~~
I l ( t I N l l ’ 5 ’, /11111 S t / i t O  /11111 hull -Al l  Oil/cUlls A I I ’ l h o t h i l l  Ill t I / h I
l’ l s i l o I i _ .- i i l l h l t v ,  I ’ ht t 1/iul Ult ’ l i t  ~V\r \ It) (It I’u lt i t t l I I 1 I I / ! / / i I l i / — _

—I I  11 1 11 ) 11 (III t i l l -  l iAlt IOull lh il’vt’i lIlust i - All I ’ ~~ 1 —
i 11t ~

1 tit lii,
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Financing Water Resources Administration

1- I i b A u l / i l l i i Iltuil A l l  l 5 t A t l l I i i s l l i I iN~ At _ il 1 21 - l I l y I l I r  11 / l l I ’ r  1 1 -

- 0 0 1 1 1 5  A t d h l t i u l i s t rA lt i oh i  l u l l -  t I n- 1 ) 1 -I / i ll /ill’ Hivi r Bu l siul is

fldCtlUlt_ t t ’ I i l Iu lI lO i lA g ’ . \\ iti t_ ou t suell IA t Ia i i o i t i t 4 ’ Oil iui t -gi-ated
11 11(1 I- f b I - i l- l I t  A ld l l l i h liS t r / it i l l I I  w ill t l I l I l i l I l ’r

Nt it only wii i l l l t A l I ~- lii ro ’qui ro I I  fur t h e  flitl JOl ‘— tt ’ lll t lih ’ CS

sW ~-li /0- t’ t S t ’ l \ u l i  1’ s , p j p el i mit _ - -~, 21111 1 } 11lv. ’ l d I l l/ h At ~ , lu mit / 1 1 5 1 1  t I l l ’

- t A l l t  u t _ h i l l  t A i t _ i h i t i l ’ s  t o  l, / l t ’ t ’ \  t lt i t  t i l l-  h i/ lIl y i l1l I i’ A i t i ! i g  1 1 1 1 ’

grams l h l - s 0 1 ’ i l h t l l  in the l h A 5 ( tO -s i l I l i  u h f  1 1 1 1 1 1 1 1  Ills ‘I’m -se iii-

d ude s/ hUll p I ’o 14b’ A lul is i t _S  v . 11111 ’  j l i / A i l t \ ’  hlioulitorillg 1/lid
enfot—cernent, ri-t A l l - / i t  ion l Il i l b I l l i l I g ,  111111 1 1 l l A i l i u / i 2 ( -  reduction
i t livi t i t ,~~ O~ i i i IlI l A 2  t I /F s\ ~ t l ’ t i l of s l i U C t U l l - , 10111 11 infor-

l i lu lt i lh l i , /11 111 r l - s l ’ / I r ( I l  of various f y 1 1- - l u t _ / 1 1 1 1 1 1 1  I I I . rela-
t i t ’ i-lv large slhil l s will Ill- l l ’ I b l l i m ’ i i h  ill I l iI l l’ i  III / 1 1 1 1 1 1 1  l’ I’ A i l h i l I -

for f u tu re  l’ t~~ l I V l t i l  s j l l - — i i  1 1 1 1 1 1 1 t l i  I l ’ l X ’ u l i l  0 /111010

ihl ’\’ l l tt I 1111 1 111 1 Ii 1 1 1 1 1 1 1  \t ’ IIii Il v.11111 11 111/110 Iii 1 1 t h  t l 1  III si u t _ - h i
5 111 / -  t o t  I l / l i t  I u l F / .  l ’ I l i l i l l l i I i l / l l l V  h l I f I l t - i l I t , Lilo lvisI- , I/lO u Is

/ Iroluilll l’ t - s l - I v t l i l s  t m i i u — t  Iuu ’ / lei l i l t  (‘ I - l i  it t ilt ’ I i i / i\ i it l i l i l l  r l - l - m ’ l-:t ~
11 (11111 ~‘~i Itit ’ s /1 il’ Ill ill 1 1 1 1 1 / i  i / Il 1 1 1 1 1 1  l u l l ’  at l I / I  (Il- I l-lo p—
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/ 1  i - l t h i s i t l l - r i u l g ’ 50 0 1 1 1 5  III f / / I — . it 0- A i S — I U h l / ’ ll thu/ I t the
1 1 1 1 1 1 1  IVI  Ill Al / / _ h l \ ’ i r lt l l lt flf / l N / l h i t ’ \  0- III l 1 1 l l V i l I l  ~ l F V l i OS to
h i l l -  1 1 1 1 1 1 1 1 1 -  tt’i I ii I li/ i  \ 11111W 1-1 ( 011 , 111 lu 211 t h h11l I/li l’fhih i li( V To
1 1 1 1 1  l I ’ ’~ I 5 1 1 1 1 1  21 N / I l / I l  - Ill I 1 1 / 1 5 1 1 ’  “1 t lu i m i k~ ’’ Al dl’ ~ I iL/ ’Lt i S t I ’ t l  f or

Al Ili i~u ziu . I~ f I I i I I : A  I/ bI l l I ’ l ls I  t i l l ’  ‘ ‘111101 5 III f 11111 1 5 511011111 110

,Ii \‘ i l ’ i  l I l t  ~\ hI 11110 1 1 1 1 1 1 1  lii i i -  l°i ilhial 11111 shtutild I l / I l — u ’

I l l  s l l l u l u l i l i - m  all l F l ’ l — ~~ iV (  5 1 1 / t i -  Il l  l i i i’  lill /IlId i al ilhllilemi

l— ’i i t ’ t h t t ’ u , h i t  1 1 1 s f  — A l I h l A i t ( ’ t l  III lll\’ PIIIhielilill 21 ( 111 1 1 i-hiltlUl(l
i l l - / A r  s u l i b l l -  I ’ l l / it 11011 h I  1111 i I t ’ l l t I / ~~ - 0 - l l ’ i V t - d .  Iii -onmputing
It t - u t- l it Iti i l l ’  lil r i\ ’ t u l  t roiui t t :i 1 ‘ - r  l ’ I s l ( liI’ l I s  lli’VellI llIIlt9l t ,
A t  Ih , l imt t  i XI l l’ i - ._ i I l l i  (II v .11111121  - ‘-~~ Il l  i~a~ wi l l  —I -I ’ l l ’ /15 1/

( i i t t i’A ( III - 1 1 1 l 1  l t l t l i l i l l t u i h l t t l l s ~‘ 11 1 1 1 , f l I t ’  111111011 ((1 t i lhlds
for t\ / u li- r l ’i — i l l l l U t 5 / l d m t h i b h i s l  b / l I  1 1 1 1  hIlt i I I l l  i11 t 0 i l t  r1IIlZl d
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i l l iusI  t l l ’ ~~li l l i t  t I ll  1 1 1 1 0 / 1 1 1/, l’ t l l h ’ u j  / 1 0- A I l h I l t u i i h l ’ I / i l l  I t _ l i ’

tI ll- 1 1 1 1  1 01 I ‘ 1 , 1 1 1  1111 11 I It ,  J u l  i \ 1 1 I 1  I l l / I l  11 /lI I I  - / - i 1 l11 101’ f

t I  I A l  h I l t _ a - - i t  Ft ,ut S t / I l l -  Ill’ I 1 1 4 1 1 1 1 1 / I  I 1 1 1 0 1 1 1 1 .  L1 1 1 1 1 1  t A l l ’  11 )1
t i l l s  l ’ \ l s t —  Iii N / i l - l I l t _ i t  141’ / A l / I - i l I - A l i t l  I I l A A l / 1 i 1 1  l l J L A I I \ V / I V  I h I ’

~
1 4 /  I b l I - . -‘ 1 , 1 / 1 1 1  \V I - l t a C ’ I’ pi ’l i 2 i / I I h l - . t l u  l’ u , t r t l i , 1 1 1 1 1  -b t ou lt _ I
II , 1 lt i g ’ lt 1 1 1 1 4 1 1 1 ’  III f l l \ i I l h l i t v  uu i LIII- / l l ( I l l i I ’ / I I IOI I  ‘ I f  i O \ ’ l t A I t t _ A S

hi I t V / i  I F  1.t - ~- 1 1 1 1 1 ’ II I  11 2 1/ i l l S 11  t I n -  I - il l  - ~I’iIl ‘ I I lid ly
t _ h I / i I I N / / b A 1 4  u I t / l l / i I ’ I l’ l  t I l  f i l l  hi i ~~l i I t  1 1 1 1 1 / A l l  l i l l I i i ’— I  l i / i l  / 1 1 1 / i  il l

ut ~it l  A I l  lj/ii i Ii I I i  t lit III’ I l l / I t -  I t / I — I l l  1 1 5 1 1 1 1  “~ il l 0 I I  III t i l t  1 1 1 1 1 1 — 1 _I

I A  d I A l  N~: I IL/_ 1 111 II I  u l i-  \ iii tV ;A I i ’  ‘ I  / / 1 1 1 1 1 - ’ l ’ i .~ 1 12 i l - i l - v o l -/i hiy
1111- 11.—’’ -— — III \‘i I l i I h l  u l ’ / t ; l l l l  I l / I l l — , I / I l l  Itt I t i t  \ V ll f i t b l - I A l i u I I ’  h I lt
lll- ~~h l l h I . i l ! l s t I l ! I u l l l

1 1 1 1 1 10 1 1 1 1 1 1 1 .  I / l t i I A L A  s I l l / h I ’ ~ l 0ll ’ u I -  I I I  111111k . 11 1 1 1  / I III IAI

Ill ‘ u l I b lI l C i h i  A I I l l l h V S N , 11/1 1 1 1 - I l ’  I’ I ’ i l I l l I l I l  - l l i l li t , l l l / I i t i 5

I l / - t o  / 1 1 1  v.11 i l i t i l i l A i l t  — 0 1 1 1 1 1 /  III  I l l / I l l s  l I r

I I / 11111111 14 ,  1 1 1 1 1  1 1 10 1 1  / 1 1 1 1 1  I I I  I .  - l ] i  -
~~ I l V - I A lb 11 11 1/11 11 111 1 1 ’

Fl” 1111 I l l S  - - N - 1 111 I lit- 2 1 1 1 1 - r a t - I A  I I I -  /1111! t I l l -  I [INI l t, U~~e F .

Ill hI l l -  h ost 1/0 - I’, Al _!ll\ ’ I ’ l t i l h l l ’ l l ! / i l  1 1 1 1 1 1  i 1 ’ u l t ’ t , i I, S t/ I t t- , lIlt_ / i l
— J I  l ’ O \ l t h t S I I t t -  t im I— tt ’

~ I Ii u t  I l l  i i  1 1 / 1 1  oIl iut ’ 
/ 1  IIV I’ ll  I/Vt’ —

mob Il . ~~b ll il ~ l I / l I l t /h I’ k Ill - I t II /1/— 11 01 t I - i m i 1 l l t n ’ s A i l l l u — . l ’ ltt _
i ’ A l I I ( l b l / I I I ’  iii I h i~ 1/ i t o  l~ I l l / I t  t i ll - II I l l - h I t / — a l l ’  \ t — i l I l s I i b ’ o / I l l ,

1/ I ’ / l I / I  I, /11111 I l l / I t  I IS Ill I 111’ 1 1 1 1 1 h 1  ii ’ mi t  - ‘ f  I” I Il l  1 \ 10111 IW / l I S
t I l l s/ it _ - il \ l A l h i t  I l I N / F I b l i s  l b  t i l l  l I l t - I  I /i t O, l C L / _ / I I I I I I 44 Of

l ii , sou l I t ’  ot ’ h i l l -  , F i / . / _ i t I / I I  FI I I I I I —  f - l i ’  I i t % e - i t I I l I - l l t - t h t t -  L A - I l  t -r li -

111 1 1 1 1 , III i l t ’ i  V / i l l  1 1 1 1 1 ’ ,  I l l - i / - I ’  I l l I u l i ll I l l’  h i l A l m l ~i’ l tI l l- t u t iu t is
I I I ’  I l l  li P 1 1 1 1 / 1 1 1 1  i,v lb ll l ’ i l l ’ t j l I/ Il ’ / -h 1 1  II I ’  I l i - l I  - ~ n, ll

OlIN/ I / l b I  I’ - . 1 1 1- t t F m t I l t i  I - i m l l l I l l l - ; h I I I u ’

l l u l l - I A l i A t _ t  / — l I l i F ( i s  t if  1 1 1 1 1 ( 1 —  t I l l ’  I t / i l l - I ’  l’ i — . ,It ii l I l s  A i t l i l l i l h i ’

1 1 0 1 /1111 ill t i l l -  1 )1 -IA w A i l - R i ti  ‘ h i / I ~~lll A l i t -  Itt 1 1 / 1 1 1 1 1  I h i s i l ls s - Il

Il l lIe t I l l  1111 ) 111 / ~~ ii  I i/ I / I  I 110 -

I. ,\ l u l i t ’lu i l i j A i t u i I h i s  1 1 1 1 1 1 1  ‘ I I  I 1 . 1 1 1 1 0 1  ( i l iv l ’ i i I lt l l lll boi ’
I’OIll b ’ I ’ l N /  I / h I l l - I I I 1 1 1 11 1 1 1 1 ’  I i ’ I I I ’ l / l l  ( I I I V I / l l I i l ll i I

I l ; l I Il t l l I l; lI I ”  l i u i s /0- 511 I l l - I l  / 1 1 0 1 1 1 1 i u ’ / 1 l l i l - - I l i l l ht y ,  I.

J f l,i, (( I I I I  1 1 1 1 1 - I , I l / u  I’ 1 0 / 1 1110  1 _ 1 11 1 I u i 1  II a l l / i t  (‘111( 11 I , t I l l—
S t b l ’ ; l lt i I t / I l l - I  -‘boil I l l , I’ l l / l u ll / 1 1 1 1 1  1 /111010’  tv;ile ’’ uI 1l ~ u t _
I ’ i l I l l ’ h t l l I i  h I l I l 2 : I / I h i i s . ~~i ll il A I 1 I I I I ’ l l l ( i j u h h l l l m l S  could lie
Ill/i l Ic 1 1 1 1  /1 1 1 1 1 1 1 1 1  sli I ll ‘I ’ /111 A l I l l I l t / i l  111150 -— 1 - 1 1 1 1  ( ‘ I  A l

i l l _ t I l l / i l  i l l ’  i l~ t i I  — h I l l  1 . 1011 /- , l ’ b l - I l - l i Ilhs  fil l 14 1 / 1111 5
1 1 1 1 1 11 th i u ’  l’ l t l l . I A t l  (o t  i l l l l I l l ’ I l t  h’u , i  h h i — h i l l h  ~ t l I 1 1 - l l t  lt \

t I l l — I  Ill/ i l l i l ’ l i , ’ I ’ A i i  .l N / I ’ I l l h l ’  t i l l  (‘\i4I _ l’’ih rl~It’r, I- - i / _ i s -



/ 1 1 1 1 1 1 1  Is I ’ l l F l u I I t I \  1 1 1 1 1 1 %  i . u , i i s i t l t - t i ’ , I in ( 011 14 1055 for
ho u / i t l i ’ I / i m l g  1l i i~ ~

i l III ~Iui’e .

I ‘( i tl b Itilli 11111 lm ’ i l J l l i A 1 I  A l h A S  fl- em tile l~
1edera1 Govern—

h u l l- l i t  t I l l ’ IVA I A 1 - i  J I  11// r A l m h i s  I t- i l l- I- I - j u l  the national
rt’S1IOll sjj lth itV At _ P i t _ / i  Is (II ill, I’ ~Jiitlnli 114, i. e., water
5hl~ ~p1v , Fi l’ Fl / I t  100, 011th III IV flow augmentation.
Recent l t L / _  islat /oll now emiut hl i - s l1’edi ral agencies to
include prtlviSioli for \V a t l - r  supj llv storage for future
use in 1”t-d i/Il 111-11-10 1 ImI m i t  whi-rever assurance is
Illade that t l it I l I st  III s l l(h l  41111/1 140 will eventually
be repaid. Tile I 1111 - 1 -1111  ros to en F ly  out this new
lO go/TuItion h itv t -  rIot bt en tiefined us yet. With respect
to recreation, l- ’ede rt t_ l p r // I t (0  in t h i , - past has been
to provide funds for iuiiuiinuirn facilities in connection
with most Fedeu-al l’ i’ s l l v t l ir  developments. How.
ever , they - ’- is II trend towards increasing non-reim-
bursabltt_ Federal cont rihutillns for i-ecreation de-
velopmemits . A g/ lull, t h is ‘‘ &- l l l I .-t -gi ng u-esponsibility ’’
is in a st/It O lIf flux L l - L / _ l s lA lt i o n  has been introduced
to include I/ lw flow / i I t L A ’lllI Ii l/ lt ie f l  as a primary func-
tion in ‘It / l t t _ ’ I  I l s( l t l l i d S  I1l V t lOllfl lt llt S Ill Wi1iCh 1 t ) s t5

may 111- I /tI ll l h I ’ i l . ‘i’l l  t i ll’ l X t t f l f  ‘/ 111 11 I l I s t s  llrovide
benefits whic h /1 F l-  \ t - 1 1 l 1 - s l I r u - u l d , 14011Cr/ il, A t _ T i l l  / 1111110
to noi l—j dt - I l t  lb/ ChI l l  1 I 1 ’ t l 1 - l h - j a r i i - / , the Il -i/ _ l i/lati n pro—
1111(5  thl/II — I l l - I l  1- 10 - IS lit/ i t’ lit bo t it t ’  11/ - - the Ft”hIeral
( I IV I ’ F l l l i l - ’l l l  II / 1111011  huts I l l /i IAtkell oil this 1 1 140-’
latioit /15 V I I ,

3 A 1IJ I I ’ I lJ t r i / t _ t  i t O is  f r t i m m ~ t i l l -  10111111- — ~ l t A l I t ’  ( , I l t I - b ’ b l l I l I Il t s

in t i l l ’  B/INI j II. ~ t ue hi / 1 1 1 1 1  ‘III br oil hIlls 1 11111 (1 II,- AInnual
or lump —UmIt  /11111 III t t ’ i i : t t t _ ’~~t- i- I l l / l 1 4 n it h l l l l - s  decided
Uj )Ofl I l l  / / 1J 1 t t ( I  to Il~u fli t ” s t / I l l - — . i~ \l s Iili 14 v.’at t r
rlrogm-ui!ll- -- tit t i l l’  — t u i l i / -  1111111 /111 -  i ll/ut tli(’ s f a t t ’ s  l ire

~‘i Ili u t i~ hi ,  I l/lil lIll IIi l l( lS ii t l i i — i  I ll - I ll .  I- ’ul-t ln’ l- , tite
/ t _ 1 1 1 1 l l l C,’al (It t i l l -  h llt llthl,l Ilhllt [lv tl t tt- t- ut t l t _ e four
l~ ; 1s i  Ii ‘— I / Il ls  i l l l h i t / i t  I’ ll t t i  I l l  Ii2’ l I t ’~~s 11 1 lint _ li-rh/ ik e 51,1111
financial fl 51(1110-j il l 1 11 v

4 Sale of t_ ’ iit l J I l i t t l l t l k - if w ; - t o - i  I l - — I III 1 1 1 5  ( l ( ’Vt- l t l ibf l lef l f

( a) ~~/iLe Ill I 1 1 t _ I I I A I - i i l / I  211111 lbitlIist I-tIl l ~t ’ u t t u ’ r

h i llIlIlIlbi till- 111(1st liil ~ lt Ib ’ I / I b l I  k u m u i t ’ - t’ :thlir e 1-l onolnic
1 1 I 1 1 , t f lV I ’ l It 111 ~,‘r’,’l’lI il’u lt I t l h  Fl~~ t l l i b ’ l I 5  (IC-
V I’ I i t 1iuill uit Iii h i t t ’  1 0, -I / l w / I l l -  I t / i s h m I is Ill/It l it ~ pro—
t j 1 I i h 1 ’ t ’ 1111W/Cl h u h  /111 11 111 1 1  li~ I i l / i l  I t / i l  I I . I 1,’wevt m-

I f



:it t l l~- h I i t - S e I A l  1 1 1 1 1 1 - . /11 th ! 1110 t I l l  I t l Y t  1 1 1 1 1  01’ 110/0
Ill - / A l l I s , t i l l - I l -  / i l l l belt _ r S Il l Il l - till 5 1 1 4 1 1 i 1 / I / I l lt  I l lA i i ’ket

1 1 ( 0  lt l t l i I( i I  I/Il ui n t_ I  i u il l l st l - I A I I  1111t or . 1 1111 1 t h e
I lt_ - t i l/ in t i  t i l I  511011 111111 1’ l I l l i - I h i J I S , lit) 01/1 1( 11

hs V , ’ I IUO-i I / I l l  hi - t X l l t Ot l ’ l I  1 1-01(1 tie- i source.

b) In the ~-a r I ye a m s  of tt-att ’m - u- eseml l - t_ es develop—
m l iii 1111(1 m t  1-grut eli aulminist tuIt ion lfl the
I)e Inw ut _ Ix- Ba 5 II , t i le  If lHj ( i  r s t _ u  It i~Ce of i-evenue
froni t i le su tl t t _ t, t ’ an I t i l l  } l  Fl/ - I Iuue t 0 ppeUrs to be
l l V t I l lI l - I i 1/ t I i0 I o\V t - r . ‘l’IiI’ (It lm/ - /iY At I for power jul
t I A l ’ I I l - I/ i tt / I re  RAls i l l  11011 1 1’ l I l / t l ’ ket ing  ~u-ea has
lIl t_- I l  t_ iS t iliI / It C d 1(1 double lit- 1 lIst . As a conse—
111100( 1 , lal-gc l./X 1l/ll lSi Ohi 1)1 poller faciliti es will
be 111/- FOSS i l  m y .  Iit_ t l i t _ ’  mit_ iul , 5UI-b t-xpansions w ill
(11) 1111 I 111 - 10-114- li t _ - o l A s l  t’ U e tA I i l l  Ill luim-g-e thermal
140 l I t _ I / i t  / 1114’ ~uiii1s . ~~ll( ll mijts achieve their
opt inluin F’ Iu ] C iOIA I V \VLOIl °l I t _ - t A l t O d  continuously.
A s  /1 l UIA S l IIUI’ Ilt/t , 1 lll Fl IS a 111011 for some flexible
511 1 1 1 1 1  lii 1 1111110  WIl iclI I/ I l l  ItullidIli ra lit t l  v/ lo i n—
1/ i l l Is  ill A L 1111v.’ l r  l i t / Id IIOII IAI I1 ( I_ I lyt l l - o l I l l v . t’l- 111111.5

this r l - t I u i l i - t l l i  lit A It I louO ll t I_ lOl l  t t_ ppCit_ rS to be
I lIlly /1 SI l I l t_ l i  /11111 ( 11 li t  ,iI’ ( l i Il ’l’ t ’ I l l  j o ituil  h lV l l roT l I I w e l ’

tt 1t1t _ - i i  iS i I i l l l h h i l l l t A I I I l  l’i ’ / IS j I I I t -  uit t he llI’l’sl t l I
tW I t , 1 1 1 1 1 1 ’  / 1 1 1 1 1 1 /Irs III Ill A l 5 A L / _ l A i t i C u I l i l  11U101)etl —
~ t t t Vl1 14l p 0 1 1 - 1 1 1 / 1 1  ill t i le I~iis 1lI , ~—~t_ n- Ii l I I i h I ’ I l I  i / Il
t t ’ ( i I l I t I h ull it  —~ f l lA iX ilI l Ihmil tt h i / / i l  h I l l  / 0— pleakiitg
} 1( IWI r. II 1 1 1 1 1 1 1 1 1 1 1  s I l l  1 1 1 1 4 1  1l~ li t ’ O~~OVl l I’ i / I ll 110

l l m ’ t 1 h 1 1 t 1 1 t 1  I I I l l / — I S  11-55 t b / I l l  tIle ~‘ui Iiitt (If siit -1:
Ihi0 - V i 1’ I l l l i i i’  1151 1’s , /1 Il t i l l ’ I i t  /111 s I l U t i l’ OX/ SI’S to t—

l I l t  r l ’ -’l ’ l IIIi ~~ II I /1 RItsitI / 1 1 4 1 1 1 1 / V  i t t i l l ’  /1itl11t_/ V (/ 111

st - I l  t i l l  PIt\l ’ I’l’ fm hill’ I l l / I S  1 1 1 1 1 1 1 1 1  14 ( 1111 14  F/ I l l ’ . ~ b t l h l
At I/ i t 111111111 , III I l I l l s  s i t \ ,  lli l ’ S l / l I I l i s I l t I l  by bar—
L / _ / h i l , I l l i 1  ~,‘ihlI t i l l -  11Sl l~5 11110 11 , 111 flit ’ i)l lu I ’lt’llre
i l / I — i l l  ~ itt ’ i’ ~ ~itai- kt - t i i ig  (Cr1 /i , 1111111(1 III t i l l ’

b i l I l I l l I t i l l  i/ _ F i l l , or i i l uhj l - j t l I l / l ]  pr ivate u t i l i t i es

It 1 1 1 1 -  l I l i \ V _ ’0 f / i l l l i t  ll~~ \VI t ’ l’  i i sl aI 1101 hly it 1 1 1/ Il l I/Il

/1 2 1 1 1 1  _\ , till u l l v . ’ l f  l I l l I h i t I t  tt’tlIl ld li~i~— t’ fo lie
Il l/ i F l / h I l l 1  ill /1l l lil’ll It - i t  II 1 / I l / / l I l t  II’l - l i l - r / ll ( h l v l — i — 1 1 —

111( 111 h i o l i 1 - i t - s . ‘ l’Ii i-~- i -  J l ll l i l ’ l t’5  i l ’lt ’ l l i t _ l i  file p i t - h e r —
1 111-I- 4 / i / I l l — I  h-lilt _ I I to’ Ieql lii l /- l i l t ’ l it  111111 , lu /f l- s be
s I t  nh 1111- 1 1 1 5 1  iii h l m’ t h i l l i l j I i g hiu e PoI%’(’r _ As  Iar
0.4 t i l l  f I b  I i t i ’ l l l u I (11211151’ l l r I l V j s i l m t s  /1 I’~ (~t tii—

l l’ I t i l’ l l , l i l t / I -  1-11 11111 III 1111 1 it ’-,’ V i t i l l I l l i—  \t ’ llt-tliml g
/11111 lirIIlili14 agi’ l - t - i l l l ’ l l t s  tvi t l ( I l i ’ private Illili I S ,
sti t- l i A l —  h i l I t s I -  111 14111 1 1 1 1 1 1 1  liv l i - I -  ‘ 4 t _ l l b t l h i ’ / I / - i t l ’ lui



i ’ - llI\’ l i ,\ l l i I ij i l u~~l m ’ / I l j h l b i _ ‘ i l l -  A i l I t l i l l  lI( lIlI \ , 1. I l ,
/0 111111 I l i u t V h l’ /11 ( ‘ l o t , W t l I l Id  u I ’ 1 l l l i F - l ’  i l / I V I ’  II) ht’
1 111 11 1 1 1 1 1 1  il / i l i \ ’  111 1 rev I ’  11110 \t 1 1’I 10 lIe /iv:lilabl (-
Ill t i l l’  I l l - Il / l 1 4 1 Ill \ A~~~l I - inl/ir i l y i l A t t ’ l ’ S I A I I I ’
/ l / / u l l l ’ \ , I / I  ‘I I lth 111 ( 1 I l/ I  II’ II) /1 11 ill’ I t Il l li’t_ - _ deriil

Ill l i ’ t l l l l l ’ b l l  j 1 t l li l — i 1 - s ~t i ll i ‘ I - s p I l l  to t i l t’ 01/1(101—
1 1114 111 1I ( t \ I ’ b I _  \\ tt l i t i l l  111 01/Old fl u b  ) l v l l I-o ! lo lt ’ i -m-
l ik ,- Iv  111 II, till I/ I  1 2 1 / — I  ill t I l l  n ’x f  2 t l -~ i 1  \ ‘ l’/ i l ’S , 210
l l I l l ’ l / — l / I t l ’  / l l’i t l l \ ’ (1 111111 A lll(111t ‘ i ie ht  l l l / l l l - /( ’ t m l lg

P0I~~~
iI-s 11— lV l I I i l t_ I  I l l h l l If l iZ u  i t —  I ll- I  JloI%’lbr Ii1e l l I Ies .

(1 )  l’t A i d ullill A all\ (/11/112’ ’” b r  I li t i t s i -  (if l I l l i a t i O l l
f / i l l l i t  11 /— lu i lV i’  111 1 11 n i i i t i t t i u t l  211111 f / A l ’  t Iolr l  s i/ f —
h I / l il t to 1 1 1 1 1 1 ’  1 1 0 1 1  t I l l ’  1111 1 / A l  1111 . n l u i im i h ’ n u n i - - ,
/ 1 1 1 1 1  i’ t l h I / l l ’ l t i l t - l I t  1 1 1 5 1 5  (If b I l l  I - / I t  i t ll t I / I l / l i t  il-S

t IIt- ltIsl l\ - - — . h 1 l l I Vt V l - t ’ , / l  11/ 15 111 Al  2 1- l I ly  I l lt i l(i  anti
siiI lU1tI i - x l l i t i u u l l - l l 1  I l /I l l  111 l 1 1 ’ l ’ l ’ l11 h i I i I ’ i t l t , /_ J l u i l l l / j t — 5

t I l l l i l t ’ ,’ / 1 1 1 1 1 1 1, ill iu l ’ t _ I i m II I — I l - I t / l u ‘ IVhl2tt
i l V 0 1 i I l 1’~ 11111111 lie : h V / l l l / l I I l i -  1 1 1 1 1 1  hl ti s 5111001 .

~~t it il 1 1 1 1 1  le j i  - — — 1 1 1 1 1 1 1 1 1  I~ - I , ’ xu i  iL / 1 1 1 1 1  V I I  1 1 1 11 to
1 1 1 1 1 1  1 1 1 1 1 1 1 1  l i i  4 I l l l l l j t j t i l l —  a t l I l  tI ~l t , t ’ i l It 1 1 1 1 1 1 5 .

‘l’Iit’ l - l -  l I l t - l o l l ’  2 / I l - ’ I V i h i l  m - l - F-1II ’ ll to I’ l l - l I / I t  110

I / i l l  Ill lIt IjIlt ’i I

I )  ( t i l l / I  i l l  I I  I l - I / I l l ’ -- - l l I t i t I l ’ I l t  Ill h i ll  I I’  / 1 1 1  1 1 1 1 1 1 -

A i t i IlLl l l l / I i l l t lt i / I l l l ’ l ’ , / ll At l I ( I I I A I I ’ l I l l l lll l t lSt/ l

Ill l l ’ l ’ I ’ l ’ A i l  1011 t ’/ l l l l j h  I s ;  (.i I ti l t taiit l’ l V l ’llll t _ ’ S

suf i i l ’ l l’ lll III 1 1 1 2 1 1 lIii- /1111111 1 11115 t i l l  l IIi i t /1i

- I m i l l  I ’ l l  I / I l l  b / I -  1 !  i l i ’  / /11111 (~~) 0111/4111
r lV I ’ l l t _ l l -~ s l i f b l l l’ l l h  III v ie - I  t i l l -  / 1 1 1 1 1 1 1  1 11115
- t i l l/ I  l u l l i / 1 A I 1 I I I -  J l u i r l i l , lI  Ill I ill I l l — I S  i l f  111111k
u se, 1 1 / 1 1 1 1 1 1 1 1  ‘ - 111 111111 Ii i Ill - I II F 1 1 1 5 1  ‘ I l / I l  t _ - l~
i l u l i-l l l1l l l l e i l l’S  I I’ ,, - 1 / 1 1 1 1 -  l l s l t ’ V l l l I ’ s / 1 1 ( 1 / S
1’ l l l l l l — , 11111  1111 hid - . III 1 1 1 1 1 1 ’  it l h i / A V  III- pus’
— I i  I t -  l t I / 1 1 1 / 4 1 1 1  I l iu ’ hi I ~—i /111 ( 1 sl Ol 1 1 1 1 1  /01 / Il 1)111

II / l l l h b t / I m ’ S  II1t,/ ’ Ih l \  Ii1il j h~l- I v  t II/ t _ t i ll , - 11111(1 it lu/ l i
t t — j l  I i t ’ l l ’ b I t -  / i l ’ I I I I — t — l - I i ,

ii \\ i lhit j f /ttv uIl 4 1 1 / 1 1 , 1 / . h i t  t I l l s ,_ j h h lllII’ t I  l i l (b/ l I l /j l i ./
Ill  t _ l l I l l ’ — Il\’ l,-1v i I lg  1 1 1 0 1 1 4 1 5  I I I  11/hI l l \V it lilhl -RV1’IIIS i l l

ti l l ’ l -i/ I- ’ i lt  sl ll l l l l l i  I ll’ 1 01150I1 1 ’ l t l  1 0 0 1 1 11111 uS ’ I I  IV/ l h l ’ l—
t i ’ lu l b I t _ l i —  / t I h j l l / l i I i ’— t l ’ / l t l u l l I  / 1 2 t I , l’\ ’ , ‘ F b I- I l -  I I I’  11111 legal
i l / A  - l ’ ~~ t I l l’ 111 / 1k / b Ig  — 1 1 1 1 1 0 1 1 / 1 1 1 4 1 - — , 1 111 t i m — s t  1 1 1 1 1 5 ((I i  till ’
l I tl I (’ I 1 1t lI t  j I l ’ 11 ’A / le  l l I ’ 1 1 t ’ t l t .  91111, 1/ I t  i t l l i i l h l’ // t l l l b l l  1 1 1 1 1 ’

/ 5  h i l/ l I  / l il 1111 1115 1101110111 Ill It / t I l l’ i-iIlll IlI’l ‘,/ l ’ I( lS 111111
!l l’ l’ / I l I  h u l l  l i l t  / 11111  su -1 l l l i l I / 1 l ’v  I i - i l i ’ I i t s  1121 1’ u t _ l Ilt /1111 (20

t I l l  ll I il’ I l t . ’ S  I / i t i l l ’  d i l l - I - I  I l / / I t s  Hib II a h l u l l I l i l 1 t 1 I ’  H

Ii;



(A l t l t t ’ I h  o t ll 1111 (11 1 ,1411 II I
’ ll 1 1 1 1 / I l l  - A I l l  — h 1 1 1 1 1 ’  —il l  I t  Ill

si l l/Il 1 1 / 5 1 0 / I t 1 i 1 l l  /15 Al  tV / / l i t  l’ l u l/ i i l l/ l t i t l l l  t i / s I  i - i t _ -I ,
A L b i l l I l h I  1 1 1 1 1 1  FIll h l A s l F L t t , Al it i F l ’ A l i A t  1 1 1 1 1  IIl~ I ru- I , ~i 51 121 0

111S f l i t_ - I, and t h u like , am it l  t h u  a sSl - SSIIl(-I lI oh al l prop—
l i ly  u i  the ( ] i s t l’ i O t , rt ’gA l r iIll-ss 1)1 t I l l  e N t i l A t  of I_ / I l l - I

1151’ 011 i / I t _ I l  J 1 l ’ t l J  I( l ’ t V , -‘1111 1 1 / 1 1 1  / l Ilpl ’0A l l ll e l l l I t_ / I - iv u i l ) l\ -
(Illihi ill a l h i ll i cI l i l l  liii, i ) l ’ I / l \ v A i i h -  H/ Is i l l . h l o\\’ l - V l - i _
Al sSt _ lS/ / I l1 I ’ IA t  1111 1 lii lu / I s i s  t l f  ~lI’0~ It rt y I l l - / I I ’ S  flO h- i t _ - I - i s—

SarV Or ( 1/ r I F t  i-elation to I ll’ ht ’ l l t’u l ls  1 1 1 1 1 1 1  thu list,’ of

~- ut t e r  Till ’ sp(011I1 I l / Is i s  l I s t s  OH tile ( l ) m l h / l ’ l i t  of s t _ I l / i / I l
tiamag’e. Ill flies 1 /1 / / I , the 1- at i( lit it_ IIZ I1I ulli is titat all
\t’Ut l’ l  is fo m - JuU i) I it_ t 1151 ’  and benefit , aiiti t hat any
11/1 111/U/_I’ to SII I l i  W A It l i’ s , II l ’( l11 2’lll A lbOIlt  112 it_l I mdi—
V i I t I_ l / I l  Us I I ’ — - 111111Sf ri a l , irlUil iCiliAll , 01 I t l l/ l t ( ’ V & ’ t - —

5 11011111 be J I I I I A I  li/I ll . ‘,I ’ i A t ’ tIletllO(i would ht- to make
0 ( 1 1 / 1 1 1 4 1  f l I t ’  All! I t / i tc h W At I I I1 I / l \1 ’ / l lS . I lut i’g -s would ha-
11/0- I ’ ll OIl l i A / A 2 l l i t l l ( 1 1 -  (Ii ~t ’i l IAI I I ’u L\ \ - / l l s , time pattei-n of
Wi hll t l ra \t / lh i - / , /11111 / ui’ t l l /ah i l v lI t t-flluc-nI. (inc dun- I/I
lhi ’ l l I f l t  oh’ 5 1 1 1 1 1  Oil A l ]  11101101- I l  would lIt ’ th~it the I Ili1 014( 5
llll Illls -ll \t’iilIllJ Iii’ I l,l/II’ / 1A 4 ’l \V Il st(’fUl \ I ’A l t l ’ I  i,tse

Structure for a Delaware River Basin Administration

l’ x i— f 111 14’ l l I V e i  I l l i l l ilI il l  I III- I )el u l\t A l rt’ Il / I /- I l l  IS IA I I I  adap ted
t I) fli t ’ ult i l l li  n i sh  1 / 1 1 1 1 1 1 1  ( I f  /111 i l l  I l ’ / _ /  l / l t t ’ i l , I l / I  — lii t I l l  II- tv~ tt ’r m l ’ —

~ t _ l l l l ’ b l 5  f l I ’ l l 2 IA l l l l _  ~ , t / A I l  /11111 I l l / I l  1 lu I I l l u ’/ t i  j u1’ i i- I i u - l i h i i l s

i l l  l I I I I I I i ’ I l l ’ l l  u l l i i V  tt lIt 1 / I l l s  if tic’ i l/ is l I l  A t O l l  1 /1111101 I I I

101- t i l l  \ l l l l  I l l -  ‘I’hit l i t  i l ’ lA I I  I l I l t  I I  1 / 1 1 1 1 1 / I  5 I’ i i - - } l t i l l s i l J ih i t  2 ,

t ilflhlU’h O l i l ’ l j l l / l t l  ill 5 1 l I J l I _ IS b I ” t  l i l l I l l  Ill /1  f I — W  ‘S l b l ’ l l t i l ’ I I

1111 t I  F rI’s l III I’ l l  I i int-t 1111/ -S I mi t I l u l l  I Il l - I l , t I l t ’  li’ 14 m i l l

i l l/It ’i l l mi t ’ rv t t f  t/ 11\’ h r i t l l t l’ I l l  I l l  1111_O f  L/’ I t b l V i l e/ 1 1 / 1 1 1 0  prolill-Ins
iii 21 ( I l l lt [ ) h ( ’ h i lO iS i \  I’ tasi l ioll  ‘I’ii(- 1 1 1 1 1 1  IS t I ll  Al  l u - I/ t i - A t_ i

/ I L / t IlI \ ’ Ill i /- i ll ’ nutul it-t I l tdi l l iuii- ifr/t_tiOfl I l l  t i l l -  iillsill 11/1101

Fl / — t i l l  I l ls

It is — l t i . ’L/_ i S l l ’ l l  I ll / I t  511( 11 /111 a t l i f lu l t is t r it_ f i o mi  5110111(1 lu,
O i l / i l l - I l  ill t I tI l  s t I l l s , Tin— h l I s t  1211(1111 III’ Al I~’- h i l l / l i  1/Ill- Ill

( - F t _ / I l l  /1  n t -to  l) l - i / l  WU 1 4 ’  Ui tt ’r -\ L / _ I ’ r l I / V  ill l \\ /l b r  ( 1) U ~-\ \V I,
“iV hliCi l \V It l l I l l  Ill’ a t I ’ / I b l ” i lt l I l l i i lI  ul14’ I i / O v  hi av i l i14  ~

_
~l / ttl  l’ I I IFI ’-

Si- l I hIlIj o ll / I l t ( l l i _ 1’ ~vi thi I Ill l~’l’d1’rltl I tl t ’ e I ’ l l b l l l ’llt , ~~~ s000tihl
1 1 1 1 1 1  Sh i l ti h i l i 111-1,1 ill ‘10/111 11 tin ’ 1( 1111 1) 115/ It — t / I h l ’ s  /11111 1111’ Ft_ Ill/lull
( l l l \ l ’ l I I ( l i i ’ I I I  it / I \ - I - s b / I l l h i s h p i l  i l l— I i l t l b ’ ’~ l 0 t i  ( I l l t I ] l / h b f  Al  111 11’

l)l’i /1tl-/ l l ’ l- i~~i\ ’ l l I l i l I l l I i l — ’ / l I l I l  (F) l~’ ‘) .  ‘PIIPI— e / 1 1 1  f i l m - i - I -  I t / i—

S I b b I ~ 1 1 10  hh i l s h I i l i i ~~
1 ll/ _ /’_



1”i I-sf , I in’ spe~-t I oh F”ede on! legislation appears lit be
1/ 1s t - F th an I Ic’ tinit- I -equ hh -ed for negotiating and ratify ing
a 111111 1 111 ( 1 ,  11’o i 19 ll( ’C t - ~ /-i h oh compacts around I he nation
dt’a liiig with I/ I  Fit Ius as p I - I- I S  of ~ A I h & ’ r 1 1 / 0 111 1 ( 1 - s  administra—
tioit , tile u/v I r A/ C e  tiIiIti \V / ls  t ight \ l - / l  Is , i l i  Ill IllollthS. ‘rile
l’Oh l IJ I / I ( / t  to 1 1-5111111 ish au At14 ’l lAl \ w if lu t ite p0IIi’I~ / outlined
hi t _ ’l ’(- 15 c l ll lSit l l -u-alI l \-  more ( / I 1 I I I j I I O X  Ill/Ill A ( l l \  of the these
l’ h l l h i l l u l l t s  IIIJWI Vel , 1kb l l l h O t / / t / l l I -  CollIllulOl I- et/OlIllllt ’mldt, ’d

I I1l ’ l I l h i ’ l  l i / l 5 t _ ’ I I  sel’ t _ ’ l l  (It t i l l ’ l i / / I l l  I l C i s i / t t iV l ’  h ouses ill
t u e  10111 Il/ IS l i l  s t / I I I’ s , /11111 1/ l i le t I  ill j~ t ) , ~ 11111 2 III til l  Penn—
s hv a l l ia  S t _ I l / I l l ,  9’}ier~ j 5  f h  i i’ t ’t III / 1 FeplI l- Il of apprecia-
tion itv t i l t -  Il L/ ’i~ Iat ur&-s II! tv u i l t - t -  I~(’~ 1bt l l ’ t 1 - s  l lh l’dS. In addi—
t i lt I t , t ile De l / lw / I l l ’ Hi~~~r ftii--I11 ,\ I l o i - c I rv  (‘ommittee h uts
b l l I’i 111 1 l1 d 01111 111/li ituiined Al 111,110111 FI l/ i t i l i l ishj 1) amOIlg
f l i t -  I- Li - I’ I l l - I t l I l v i S  of t i l l -  I1 / lS l1 t  s t / I l l - S  /111(1 t i l t’  c itie~ of
N t ’ — t’ Vo i—k / 1011 h 1 ] / I / A I l t ] i I l l l / l _  \\ l i t l t -  h’ I ’ l h l I’ / i l  II-14 ’ is l / i I iol i
ti h iv~ s t i l l  l I l uSs i l I l l u ly  I / f / 011111 14 ’  t I l l  11 1 W /1/0 11 1 ’, I ’ / t / I I l l j / - l l l ’ l i
1 / I / n y  1Il’1101111 ly , flit ,- l lF0~~I5 5  l It  111- 4 1) 1 1 /1 1111 14  /1 (‘omih/ l( - I I/ I l l

gIl IOr’~Va I’ll Oil Al  I lrl’ t I/i I- I - I l  i l/ h / - A S  \ v itllhilll 111 1/I V

~‘ l l l l 1 1 t l , it S l I  Ills A I I I I IA I F 1 ’ l l t  I l l / If  t i l l ’  I l l/ l i l t  lill / Itle h al 5011001,’
I Il l/ I  It / I  Fl’ t l eV( ’ l (t I Ih l l l ’m l f  i l l  t i l l  I / A  i-lv \‘ l / l  I S  (It (he new

f i / i s i l l  / 1 CI !lI \ tv iII Il l- h i l l -  l ’ l’ l ] l - F / l I  ( L I \’ l - F l l h I i l - I l t ,  11 5t_’UliS
lll ~/_ i l’2Ih I l l/ L I ( ‘ 1111 2 1 1 4 5  tt ’hll ill 111011 WihIill 14 t l t  V~~tu 1111111 ev for
a F”ed~-ra I Ali/ ’l llI \’ 111/I l l  f I l l  /1 11011— I ( l I l t / I l  0110.

‘1 1t h III, it ttoult j ill i l l l l l hu ’ ~s l I u h I ’  / 1 5  tt t ’ l1 / 15 UIIdt_ ’sira iIle to
avoid I , t ’ tu / l i l  i’ &-tlt ?r/t l A l I t A t _ I l l  ill I t/ I t I- F t’ l ’ -l1111 ’I US ilI r winch
1) 11 - r I -  a Ic In/Lily II I’l h ’ I l l l’ l l tS . (I ll  flit- 01111- I -  11/111(1, the s la tes

- 

/ I I’A l ( lj t i l) i l / l l l y  retaim i t _ t I fllI of ( h i t  }1 / lsII ’ It /i t t _ I- I I ’ SIIu t I ’l ’  func—
1 1 1 1 10- , Ill bi /15 t i m / h I s ’  t I I I A I I ’ ( I h  a u t h ( ‘ ( ( I l l  m l i i  ti\ ’ i’ ! t l i l l- r S I I l l t s
/111(1 III lIidraw lIls , lt ’ l l l) St_ ’ lullunilhia ll - h i l h i l I l I ’ I /l l t t-e  W Ill 14~ (II’i- ho
t i l l -  S I /I I’ — /l iuead

Establishing DRAW
‘I”iIl l I I / A I I I I I / / i t l t u l  (II l)l~~\ \\ iS 11 I l l / I t  III’ t I l l  pIiltll( h I lsI Ih’/-

1-11( 111 a miu l  tk~bat~’. it /-tiloul(1 h oy t-  l l ( I l ’ l LL I  t l ’ J I l I s I’ t l l l t h  on
l tp luu l i l i t l t l  liv b i l l ’  l’ Ft _ ’ s i t i l l lh ant i i-~I/ l 1 t ’  Fe } l l l ’ S I I l t / l t h I l t l
ilililIlil/ III-li 112 1111 il’s ] 1 1 1 1 1 1 1 ’  U b l I I l I i t i F5  /111 ( 1 hlppl ihmlte t l IIV
till’ l’l’ l S i l l l l Ib

It 1111 1 / I  111’ i - I t t I l t 111 1-  1 4 i 1 / ( t  I i I l’ h l l Il io l I !/ l l l  / 1 1 1 / I S  (‘(‘1111 1’ .

11 14 III ~‘\ t t 1’  \ i IT ’ I /  111111 l ’Jli i/ t ( l l’ 1 1 1111 A 1 Sf1101111 III I’ I’ i II’ l / - l b l t eIi

I-—



111 1 t i l l’  1l141 Il( u ’ , but 1 1 1 1 1 1  / L fl/ t~ t’ ii O Vl F1iliillg difficulties .
( ‘ 0115111 Ut it lil ulhl ’V t h -  ~t~t _ t t _ -s li/Ill S i t Vt ’ FI ’ ig l l t \’  ov t _ - r  the cities ,
utiit _ 1 only the ~IaIes , uio t the t,’itics, have the legal right to
eiit ei- agi-eements with the F”edet-al (loveunment. Secondly,
the Jllet ropolht llul aICUS a l t ;  utot political units The New
You-k nletu-opolitan l t _ g i t i i i  includes suburban counties in
Nc~’i- \ oik , north east Nt_~t’i~ J t _ - i ’ se y and a fi-inge of Con-
necticut. The Philadelphia metropolitan region includes
not only suburban counties of Pennsylvania, but the Camden
uti-en of N -w - Je i-se and the ‘Wilmington ai-c~a of Delaware
It is paIl’IitlY impossible that each of these metropolitan
complexes could have a 5111211- , foi-mal representative on the
a L / _I -mIt _- v boai-d

It is 111(151 impou-t iiiit that tile commission be of a manage-
ab le  S I Z (  th t_ -  5 1 l 4 2 t _ - ,s t i w l  j u t  its composition would be an
/1 14 1 11ev ~v it i t h Ill’ l’’I I ll ’ I  /11  I t’ l iF I ’S l ’ I it / I I iVC  1111(1 fout- State
tl’ J lr(’SOtll/ltil’ e5, It sh l l h l l l (i  i / I l l / - h ’  i j t i l t _ -  110-111110 that the
Pr -s I ll I’ll t Siloluid mIamI- t i l l ’  I~i ‘Ill - la I nlernhl’ F as cilairmall
ot E)R,\W . 1l Itv ll1(’IIIIII-l-/IIIiI Ill I ~i’~ \ \\ i l l/ t i  i)IU - will be
rt ’S l l l b I i~~iv (’  if hhi l ’v I I I ’  S lulI ~ l ’l’I to  l l I I I I I I/ I 1  III’ 1 1 1 1 - 1 0  indit’ idu;tl
A IJ lp l l i il h l l l i /  / l i / d I I ( i l i t i l l u l h l i l / / _  / l I i t l l l l i ’ j h / l ’~

M (’lllbels Ill 1)IL\ \\ Ill I)I’D ’ /111 14 111  1 1 ( 1 ’  ill-  / 11111001 5/1111 —
III’ 11 111 0 1111 111 h I/ lY 1 I l 1 I tt , Ill lIlt llllil)Il l l — / i t / t _ I I I  l i t _ l I l t  Ihe

i’ t ’l h l i’ / l I /111 ( 1 1111 ) 11-  t I l l - i l  t i l l’  ~I t / l I l ’ /S iiIIl I’ l s t  li/Ill been
— I - Fy I -hi  l ’X t ’ I - l h l - l l I l % ’  It s C i l l Z I l / , -i 2 I V 1 I I A / _  lltl’i ’ ~I - F V i l l - - ~ till 1lIlhliC
11( 1/I (‘ ( Is wit  III 11 11 I X ]  I t ’ l l / I t  loll III (IIIIIIII I lS / l  I ll  Ill ~h l l 1 ll tIllIlOilit-
IIII’llts I / Ill  ( - lI l i l lt i / l l i t l  h i l l  5 1 ’ lV i I 1-s (It (j l l/ , u -h is  lv hl( l 11- 1011(1 1)1’
UIlutiIlC or /lnlvullimig f t _ i  A l l - I J It  full — ti llO - J I / l i l l  100 -it /1111S

llI) tIl I)1~JIt,\~ 01111 I l~- ‘ li l t ’ ( ( i l i l l i  t I l l  / is  h lOh i ( ’Y  l)Odih -,
\Vh i i(I t \S’olu1 (i t lr i r/ I I I I /’,I ’ /111 (1 O l l Il l I lt ’  111111114 tIl l ’ L i l I t b / l i \ -  ‘lu ll’s /lI
— h l l ’h ’ l ’ / - -~~lIll ill it l il- i lte l’ i i I ( ’ l l ) l - i S t _ -  111111 ill !1I1IHV 1)1111110 0L/_ t ’ l l t _ i € 5 _
1 ! -  / l 1 4 t ’ b i O v  shI oul t I l i t I h u l t I l t  Al  t / _ e 1 1 1 1 a l  Ill/ill/I//il t t i l i i  full
/ I l I l l l I I l i S t  I / I  h i l l ’  i111t1’ l ’ r M  II’) l’ i l t) I l t l \  / 1 st /l It 1l/ist ’d oii motif
/111 , 111 ’ ~‘i’ i hl t / - / l h / I t ’ l h s  h i g h ‘ 11011 14 11 to / ( I I I ’ a i ’t hali- nted pO r—
— 1 1 1 1 1 1 1 1 ( I I 1 10 1 1 5 1 ’  lilt 11111111/Il u t i i t ) ih  1)1 I(t ’ Iil1liIS 120111(1 lu-
Ill/I lili/ ltill’V .

E5tabIi8htng DRC
‘l’Ili ) ‘( ‘ l S l h l ( ’ Ilh 1111(1 t i ll  I i h b t ’ I l I l I I IS (I t  l) l’ l :t\t - tl I I , l~ l’ 1l lhs ’’I

21111111 , \ I It  .11’ 0-l I’, /11111 ~‘u l W  \ O I k , S )IlIIlI(I 1I1II I I(’ i i i / lfOl\
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appoint a study commission to draf t  and Submit for ap-
ptoval an it l tc rstate-Fedl’ral compact to et-eate the Delaware
River Commission (l)RC). Such a temporary commission
might need a small staff and budget to com plete its studies.

This plan should nit_ ’~ t a warm lCS1IOflSC in tile four basin
states.  If any s t a t t _ - s  are capable of taking the lead in
creating new and improved administration of water re-
51111 roes , it should be the states of the Delawai- e Basin, which
i-ate high among all the states in co-ordinated resources
administration The (‘ ouncil of State Governments has
eneo uI-agt_ ’th the 511111’S to move in the du el/h on of such an
interstate compact . There are ample precedents for Fed-
et-al representation on such an intel-state Commission.

It is lundalnl-Iltal that DRC should completely replace
I IRA\V , with a ti-ansfer of all staff , finances, facilities and
Ilowers Ill DRC Tlte t raiistt- i ’  will be sim pler if the corn-
position of DR(,’ is t i ll -  same as i)1~AW . There seem to be
11(1 t’OnSt it tul utm t a l 110 administ r/ l t iv t_ ;  reasons why such a
11~all S It ’ F loom Al l)/1Si (- uIhl y l’et l t_ ’ I / I l  t o ut il/isO/all y interstate
ll 14t-Ii( ’V t_ ’LLflIl(it lit’ mmide , Alit lIO uglI this A IM1I (’Ct  \vill doubtless
I (‘(‘I /V t  public exanhullatio ll ill/ti ct) ilsihlc-ratioll in the Con—
gi l - i t_ S and ~ tA l l ( ’  14(-i !IS I;tf l lres

An Intergovernmental Advisory Committee

~onsultnI 11111 /1 1111 I’ll t_ b p( ’  u- t tf ion \vi  hl~ tIl t’ multitude of water

ilI10Fl~~- t S  ill the I )t’h/ L\I’ /l II’ Hi~ ’ t i  1~1 (Si1l V0t_ 111i005 the appoint—
1111-lit of ’ all I l lt t ’l ’ 14’t I I t’ I l t lUOlt tl l l A t l v l i- i t I u ’~’ 

‘ l)I i ) l I I i t  lOt ’ (1 ~~~
w}l i(-}t would have reiirt’Melltat I I0S hIt till- public and of
i l / L I 1111101, ~,t/ l t  I’ and local IvIlt t-r resources agencies , water —
using in(lustrn-s , w/ L1 1’ r - i I l teF t ’ St  gi-oups, labor and agri—
t’til t U 01

‘I’llI. I -‘ C 411001(1 111’ a (1W/Si - I hlIblic 1 11)1 iv 01-11111-ring impor—
1/1111 advisory 1/nd auxi liary S I’ lt i l ’t ’S  to the basin agency.
NI-a r1~ A Z ! )  the j Ii’1 4 — l ’ l l h  W A I l  ( ‘ F -  rI ’ h/ I t e t l  J) l0f ~ rains ill the basin
1/I t’ lItulkillg p1151 t i V I-  u u i l l t  rhbu tit )liS to iletter water use Any
Il(-vI’lot) ll lt’l l h 1 1 1 ( 1 / 1 / 1 1 1 /  lor till’ Il / l i - t ill ~vater i-esources should
h ’ l t l l t  111111- IlOt o1l1~’ /llliilI I’t l l l Il I t’t I  111th imnprol (’ t h e  t ’x i st ing
lt r t I i ~til1Il5 i~t A l14’i ’ iCilh IIll(’ , fOI-( - t I’ , fii-t_ii aIld \ v h ld l i f t ’ , siitali
W / t f l l Mil l I I s /111 1 1 51 111 t ’ I I I O_ t ’ F V / t l i l l I i , lIlt /il filIl il t ’lll ltrol - t _ t I11 ( —

I l l  I I ’S , W A 1I I ’ l  S l l f h i I iV  — 1 5 1 1 111/ - , 5 l ’ \ V / i 1 4’l’ tll S l l t tS OI 1)I1111
~~

, 1/nd
l t ’ ( l I ’ / l i  11(11 I l l- l - elollin - r l t s
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Powers of a Delaware River Basin Admin istration
A respollsible , central agency such as DRAW or DRC

can giv~’ unified administration to a basin water program
only if it has necessary powers.

Research and Data Collection
It is not tlte o l I j I c t ive  of DRAW or DRC to supplant

activities of Fedei-al , State and local agencies. But data on
water i-esources fi-om various agencies with programs in
the basin need to be continuously compiled and correlated
to 1)u-o\’ide all Over-/Ill l icf tire that wi l l  /ll’IV/ l\ ’S be current,
There is no centi-al p0/Ill, wild -c this is (10111 / lt tile present
time. In addition, thei-e are gaps iui the necessary knowledge
of such matters as gi-ount i-water movement in the basin,
industl-ial watei- technology, and the relation between water
demand and 1)1-ice. DRAW or 1)RC should have the powel-
to obta in 5pt_~ciAll st ut_ lii-s , /1111 1/SI ’ and consult existing agen-
cies, and gat her scientifi c infol- InAltiOn fm the development
of the Delawal-e Rivei- Basut i .

Plan ning
DRAW or DIW should have the po~ em- to provide the

over-all [11011 and incorporate (‘Xi Shimlg and future l)IaIls of
ot ltt ’i- puillo’ A I ~ W Ill / 15 pl- iv/i l i - /ig t -li cios into i ts plan to best
S I - I t t -  I l i t -  i I I - l i I - f i ( ’ i / l I  l l i l l h I t _ I s ( s of all i-elated development of
t I / t h u A L lot  1111111 11/S O I l  l ’(’t/ i~ ill I lii ’ ib/ISill ; to review and evalu—
ate existing and future projects and programs both during
design and after completion.

EAR- l i y(~l L l ~ t l ie i - t _ i - should be prepared a water-use budget
and a financial budget , consistent with the comprehensive
p1ai~ and clearly sh owing the relationship between current
/ t C t i v i t l l - s  1/lid proposals for tile future. These budgets
should 110 di -awn in close co-opei-atioui with other public
and J l l i v / I I c  agencies and principal water users. The finan-
(-i/I l 111111 )-I sh ould be divided into current and capital
4 ( 1  - f i t )  IS .

Designing, Building, Operating

• l)IL\ \Y or DRC should hmnt’ l’ 0 1 1 0  n Il control amid super-
VI SOry / 1 1 1 1  i lI lF i  t v  O t t O  all St I- 11( t t i r l ’ S  affecting’ wate r tje-
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sources in the basin regardless of the operating agency ill
any particu lar case.

rf hc plans, A l l ot policies of DRAW or DRC should be
1 1 1 1 11 1-o llillg in ( 1151 ’ any  operation of an existing project
01’ 1)1/Ill b r  a ))I’OJioSe(l project is tlt-erne(1 to have a sOil

s tantial / l l lvel -se affect. All possible means of negotiating
conflicts should be emp loyed, but, failiu g in this, tile agency
siioultl he 1(1) 11/ to seek enforcement of its i-ulings in the
cou I- t S.

It is not necessa m-y that ownership of existing structures
Ito oiltml ined in the immediate future, but as the demands for
water increase, negotiations can be undertaken and super-
vising arrangements made to implement the power of the
basin agency to integrate all of the water control structures
in the basiti. Incident to this power DRAW or DRC should
l~e authoi- ized to acquire property by purchase and emnineuit
domain, J)artidulal’lv to resem-ve land at rest-rvoi i- sites for
l’I’l’Fl / l l  i l lI l , fi~ ii /11111 wildlife , 011(1 watt - rsiiet l management
pur’ I St’S until funds art ’ available lox- dams all(1 ie lated
ti i t - i l i l i( ’ /- It 511011 111 iiegotiale A Ig lt - I ’ I I l t_ ’ i i t s  w ith -State  1111(1
1O(’/ ll IlIld 1 1 5  ltii Ii(1fliiltisti’at iOII of t l l ( ’ S t _ ’  fuitet ioiis

Quality Control
I )l~ \ \\ 01 l)l~

( s lioititl i l / i tt ’  i(t )\t ’ l’r to (OI lt _ ’t _ ’t (11/ta On
t V Zt f I ’ l -  llI iA ili l~ ’ h u l l  11l/liiithliil /1 sv a f t /u  (lu lil\ I l i lbul i to l il i g

t _ v i - — f t ’ n i ;  -~f iruiuInh~- l’ I Sl / l F t li \ V i l l ’ I t _ ’  l 1 ( i t ’ i-iS/ li’\’ I I1SSI l l l I i i/ l l l’

I i l t b t l l i l : l h i t } f l  Oil 11 /11 ( 0 1 1 I 1 / i l i l y ; t ’  SlhLill i Sh t’OilsOll/lllle IblI Ys0’ /LI ,
I- i i l’ liIil / t l  A/ li lt l l A l h - t I - i i ( I l I l g i t - A I I  slllIid}trtI i’, t o t -  v / I l /O I l s  Ilsl’5 of
\VA iII l’ /111 (1 tv if lt 1l ’s l (t h ’ h Ill wastt ’ (‘fllI It ’il ts ; (/I/I/-—~ih’ f lit’ I l / I /- i l l
1 1 : 1 1 1 - I ’ AiI’ l l I l ’ l l i lIL ~ Ill (-llulngiilg l is t _ S 1/0(1 I’ l if 1 1 1 1 1 ’  SlAti l I l l I l I lS

~~it ii Fl’L~A l l ’ lI I ll 1 1 1 l / l i i t V  ‘lUll 101. Tiiest’ l)OWOl’S s h o u ld Ill’
I’ X t ’ l ’I’ i S b t i  iii I ill (/0 l lf )t - r l it io l l  w i th  the U. I’illlliO 1I- : i lth
54’i’v iee , St/Ill’ arid l Ilt /Il gt 1vI- l- llm(- i its , /111(1 I I l ’ i V/ i t l  ii i il ll / - I I’\’ ,

Representation an d Infcrm a tion
l ) R_ \  ~V I l l ’  I u l u - — l i i i i i l l have t l i t ’  i ( t b \ I ’ I’l III l l ’1i rt ’ i~

l ’lil il ii ’
1111 0 f lu  i i 4 i t l u i / l I  Il l t ’ I i ’ / - t  III Il / d I r  i’I / - t l i i t’ ,’(’S t lI ’\’ l’Iollll icllt ,
Ill i l ’ I l l l i ’ f  l l i _ i I I I ; I i ’ i V  ( I I  l lllilli

~ 
(( Ili t -I AIIS null h i1’ Illililil ’ L/I l i l- i ’ —

~i l i t ’ , II) l t l I ) l l it l t I  Il/If (‘1 1 1 l l i / - t i ’l’ 11 1 1 l 1 1 1  I i l l ’ / I /- I l l’ I ’ — ~, /1 11(1 III I- i ’ t ’ A i h d

) I I l i ( i i l ’  I l l t l I I ’ i S I / u i l l i i h l i _ /  t t l lI’lIlt’l )b l ’ I I i l I l - l i i s_



Co-ordination
or- I )l’~( 

I sIIlbIIl (I It/It t IlOlVI ’l Ill 11l1)lllOtd 1111(1 nitl
flue CO—Ou’ iJiliHtioll of / l t - t i V i I l t - S  of I 1 1 1 1 1 /Il , ,S)/~l( , l I lt / Il /111 (1

pr ivate agencies coitci- lu/c-li tv th I t / I l l- I ’ /111(1 ot ut  r i’elaf t_ id
resources; advi st_ , coiisu lt 1111(1 nI/IkI’ 1I1I~~t I i( ’ 1 it S to Zl f lV amId
all such UW’ncieS ill I Ia’ l l & V I ’ l O l  lh tR/ f lt  011(1 ni/lllagemnent of the
water amid related l(’s lbI l l ’ ct_ ’s of t h e  J)elawai-e Basin.

Withdrawal and Diversion Control
DRAW ox- 1)fl( 

- sh ould lIe git’emI liol’-’c rs to appz-ove , li-
cense or otherwise control w ithdla’,vIIls ox - divei-sion. lui the
€-xe i-cise of such a stm-o uig’  

~~~~~~~~~~~~ 
ii. will 111-0i1u111y he rueces-

sary to appo int a Wa) -
~ A Jh 1 lo I ’ t i I Illuldut A ppeals Board,

from which f’ui-thex- hIll! ( ‘/11 ci 01 11 Is’ 
~
j  u-ot- ided to t he Basin

agency and thence to the cull i t s  The basic statute might
spec ify existing ~-ipai- ian /11111 I)x ~’~

( 1’ 1 l 1t i Vc  l ig h t s  ou- judi-
cially i l l ioc/ I tel l  t l i\ - I I 1iox ls , nit lloug h it is likely a Basin
agency would respect t hil ’ /- e 1’ i c l I t S  wit h out ~ucii /1 guarantee .

MIuX ilululu t _ -fi i- I l -UC in li lt- I ) l l l ’ i ’ / I l i l Ili ( tI / I SV St( ’ I I i  of s t muc —
lure s and in l1’~~~/ l )l’SI1III ’1 I —  f l h l fl l i I i ) S l j f l t j O f l  I / f l / I  )iet’ l’i be
ZlC hiOl- t’(l W i l ht IUt  A l l l l I i l lI i’.I 1 / i h i V l ’  1 1 1 1 1 /  iol Ill Wi tl id l/I\ V/ 1lS and
diversions , II tIn’ Si t u/ i l i tl I i  l iOh I - ~l ’5 it iIIl p iI ~ s i l I1e 101- tile h/Is in
/Ii,!l’ I i(’V to t ’X e l ’ ( ’ i~~l tIll s l I h l \ \ ’ I I’ i l i i i i i t - l l i / it l ’ IV , t h e 110sf A i l t e l - u l i l—
h i t - h ’  tt -oixld lIt’ to t l lCOrib( I : I I I’  t i l l’  l IIlV (’r ill tIle IbrL~IIlii l-

t-S t/u j ll i— ’ lliilg I l i t ’  / l V l ’ I i h ’v 111 1 / 0 1 - S 1 ’ I ’ \ I -  i t s  CX I li is b’  11111 ii At lalPI-
daft ’ . ‘l’his woul(t hI 1 1 1 ( 1  ‘ 1 /11 ) 11 t I l Il l- ; ld I lt I imlg  (111 PA1s5a ’_

~t’ of
B -il -p ;lr a t l- iiut ~’ 101’ UI/S f l l l a l l  a t  5111110 11111110 toxic.

Appro~ n ations

I )1~_\ \\ t b l ’  J ) J I’( ‘ S l i t_ lOl l  I ~ J lI I-t /1 1 111 It ’l l’ i l l ’  f1JlA l1l(’ iAlI ~ up~
1oo-t 111 ) 111 h i t  ~\

‘/(t i l l i h / l l  / 11 ( 1 /111 t i l l -  ~~l i ) t ’  (itl vl ’ Fflibl t’ hits , xi

( i t t ’  1 1 1 11115 III ht_) l i l  (‘lIJhilfl / i ti lI~~l I’l’ ; Ihill g 11111 114 bt ,l’ f l / L t i i~’ / l —

lion , \ V / i t b i SU111IN , 11 (1 (1(1 1 t b I l t i I I I , h i / i / f l  ~ ; Ih i IIll’i11 ,~, l—ecl-eatiOil ,
/ I I ’ t i v l t i b S _ I l l / I r IS /11111 s I I i \  I - S .

Reimbursement
Ill h ) I~

( - 511110111 Il/it - I I lie l l1 I\ V I ’ I  Ill liIl ’ /iS tf l ’I’ , l~~5( 55

/1 1 111 ((1 111-l I 1 1 t h  i i  Slll ’h 11 1 liI’lli!ii i / I ’S II \Vi i t  1 0  ( 1t_ ’ I-elo pIull-l lt
/ is /111 ’ ‘ I iII ,}t’t ’t Ill i ’ I — i I I I I I I I I ’ ’,l’ l h i h _ l i f .  ‘ I ’ l l -  1 l’ I i l l’lll (i l lv l’ l ’ t l l il’llf
15 lIiI )Vi1i& ~

’ 111 00 I’ll l - ’ f l : l1 l t I - -i l I l- s 1l t I l i s i h ih i I i l ’ s ill \V ;110l SIh I l ib ly ,
o f  011 1 1111 (1 11111’ III 1W / 1 1  /, l i l t  Ill / i t Ill. I ‘/1 1 1 1 1 1 1 1  - - - 10 1’ ~uc1u

______ 

-
- 

~~ - 1  ~~~~~~~~~~~~~~~~~~ 
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of tIn- se benefits as are reimbursable should be made to
and h iurough a basin agency.

Sale of Water
l)I’L \W or DR~, ’ should have the power to study and poss i-

bly m it_ let-hake negotiation with water distribution agencies,
public and private, to obtain revenue from the sale of water
for niurtici pal, industrial, commerc ial and agricultural use.

Hyd roelectric Power
DRAW or l)HC sIi t llxltI he givt_ ’n the power to establish

wholes/ I l l’  power F / i l l - s  for 110th conventional and pumped-
storagl’ i~ow~

-r at l i’v t ’ is allI lve mn/ l i/mum assignable costs.
Tlil-r -e an- a tiunih c-u- of A l  ru-allgl ’ul lh- It t s across the country for
f lue devl ’ lt l 1l l l i t - l it  nil (I s/ I l l -  of power to the advantage of the
public tImId tl i~ lt )Wt i  I t _ l i s l  on IC rs

Charges for Recreational Use
I )1~~-~l\\ 00 1 )1~C shou ld Il/ It’d t i l l -  1)011 1 1’ to int-&-st igate amid

l’S t/l i l l iSIi f i l l ’ J l l ’ / t _ t ’  pol o- v 11’itl t l ’OS Jt t ’ l t It) 0 0 1 1 1 / 1 1  loll 1~tt _ ’ ili t i es
/ Ili t l ~Il-( lg1- A11Ili- i C / i O u / I l l  t I l l  by t i l l ’ i l / i S i l l  /ig ’t ’ln - \ ’ 1(0 o t i x e i -  illll)lit/
00 Ilri V / I l l ’  / I i~ ll Il il 5 , \\ Ii iIt ’ l i / I l l / I  iOll/uIl\ ’ I ) l /u i ’ ,~’h/5 10 1’ lOI ’Fd A l —

til ,lL Il l — h i l / Ill - 111 1 11 lt ii Ill Ill/ l i , I li(’ / 1 2 t ’ l l t ’ \ ’  cotulti A l uud -iliould
t ’X I I I’ l i l u l df l t  \ l- ihiI  1i I h t - r ’ l -  l i t  l l l i t’ t l in  l (Olit il ’S t l I  f l s l’ t ’rt h l l i i  ~v1xa t
OI’t ’ I’fllll’S lrui i , i I It  1(11 / lV / I I I I I I I I I -  1111111 I( ’ ( l’t’/IIj Oll,

ii



Appendix

The Problem of Water Resources Administration, With
Special Reference to the Delaware Basin

OUTLINE

I. Setting
1. Intu-oduction

River basins nuid ~vate i- II I-ogr-arils
Water problems of the J)elaware
The nature of r i ve t -  bAlsin development
The central i-ole of administration

2. The t-nv irouumcnt of \V /1 t ( ’ r  I’ t _ - S b l Ul’C( 5 adminis—
t in t  iOi l  i i i  ti me I )t ’IA I Wa I t  B~si n

The River
rpjl~, l~~iV I I  V/lll t ’y
‘l ’lit _ Sl It  AO l  P~ rea
i’Iit— I )t-I/ll v a i t ’  ~—‘4l A l l I s

Summa l’y
3 ‘1~he l~/ 11 t i t ’~ ~it i l I t t i l - i t

rp~1~ public (s)
it~( I lt , IZLl  A l d I ’ l l t ’ i t _ ’ S  /111(1 ~~~Ii ) i~~l’iIiIlS

~‘- t ~tte :iiit l hoc/Il i lgI’ l lt ’ il S /111(1 ~)L0g’ riuu’llS
r1’~1i( 11111 ’ III Il’ i \’ iill ’ t l I 1 l l ’ l I l i S ( ’

,l~ ~t t t t e  (ill till’ pub! ic lxii I’ l’esf

4. The funt -I ions of’ \‘,‘ / I t t ’l’ I I ’ S t h i lI’l’ i- h llhIIl iIIistl-ittiOfl

\\ : t t t - l -  /15 11 basis for  t ) l i~~I I ii ’/ i lt i l l l i
hi t - I / l i t _ l i
I ‘fA liul l iulg
1~~t ’ l b l ’ l ’SI I l h i i t  11 111 /11 11 iIlft)rIIiAitiOI/i
i) l - s i ,~’Iii iig h u l l  I)luitlliiii4 ’ luuuujol sI l l1(t l l l t’S
( 1 1 11 0 / I l  1 1 1 4 ’ /11111 ml lintzi i l t iu lg rn/ujol— Sf l ’ l l I ’t l u l ’ t’S

• I)esi gu i iu i~~, I1I i lJ thlI1~ ’, /111 (1 t)~ )PlI It i r lg other’
sI l o t _ - h t i l l’s
( )t JO i 0 1) C i l It i  1112 j lrogu’lums
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