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Hater Regources RNesign fonference

Preface:

The Water Resources Design Confeorence of the Iowa State Univereity has a
statevide objective of bz&nging new copcepts and information in plavning sad
design to engineers and administratoers. Xt is ziwed primarily ot vater reszcurces
design problems in fowa and serv&a to £21£411 paxt of the continuming education
role of the Univeraity.

The technical role of this conference is contained in the preface to the
1966 confavencss :

il
:vis

opic: Beonomde Bvaluatic

oo end Legasl Gopcepis in Plamning: Specifications
fox Qonsitzuctien

Estimating, Ascopsusnis, and Fiansncing

r.u

Fhis fourth conferemce continmes with the englineering studies which sriss

in designing weler resource projecis. EHconomic eveluciion and related legsl and
statutory conceptbs are 2 pertinont aspent of every engzmeering study in watew
resources development. Thorough coverage is effered ef varicus alternatives, and
in soveral water uses. QCoastyuction sgaaificaﬁicua complete a phase which bogan
a year ago with the dezign of xwelled esrih £111 dams. Estimating comstruction
asts i3 fwportant in finsnecing as well a2s in preject eveluation. sseseing pro-
ject cosis asmong the benefited iniszests iz amother imperiant econsideratisn in
water vesonrce projects A new method of finsucing vecvezticen projects with bond
igeues offers new sltevnatives to mavy esunties.

The conference is aimed toward the technical wvole. I coffers voum an oppors
tunity to keep abraasst of the latest techniczl iunformaticn znd proceduves iv
plapning and designing water vresourcas projeszis
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A
ECONOMIC CONCEPTS OF MUNICIPAL
WATER SUPPLY PROTECTS

- ..wu i

Praorenbed st
WATER RESOURCES DESIGHN CONFERENCE
EOWA STATE UNIVERSITY
Jsmuary 19, 1968
by
LEO L. CUNNINGHAM
BURNS & McDONNELL ENGINEERING COMPANY

Any m:mmmi«: siudy of source for mundecipal watsr supply must
congider the tomplaie progess of ireea.iizsg. and dalivering finished walay
to e usey, 5 doss sot necessarily follow that the lowest cost of
development of & raw walsr source will predues the beal value i
fimishad produsil. in ovder 5 esizblish a basis for comparison, cevials
guidelines 25 5y gualidy, gussdiy and preszure must be satablishad,

' Fiveh, wa mm@t produce & gquality preduct. The walsr, as

dasllvered te the wsm;, must be bw%?i@wﬁciﬁmﬁ? @afe.;@ It must be palatebie,
having no @&j@e&uaﬁmﬁ sagte oy odox and a satisfaciory ts:mgwamg’m i
st h&ws a pieasing &@maramcms ¢lwar and spavklisg snd frse frowm esiow,
it must be chemizally stabls o prevent cozyosion withis the distribuiion
syaters sad resultlng "rod water. ¥ Ideally, the watey, as delivarsd,

should sot be encedively havd, although havrdnass o %iémiéﬁ is & matiey

for further economie shudy. The degreo of hardness whiad
&

T s T, Ty N % |
fevadret AR BOEQUTEHNILE

iz Lusleally & doniRey of the desive of

. 2o L m e M e R e e
the waey, Howeswar, e hardness shinad

3
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ra e¢ousideved whaea .md:hugj polastial sources baving dssimilagy havrde
TB B,

¥We must rosliss that i is geserally Luposelble o prodate waler in
wiieh the “omgmmg chavasterisiics asre all uniform [rom day to day.
Fhesr wrergdd ara axpaqza two lants on the spos soures o produce {deatical

ranulte, &&m&?. srcaptaiia Hmits bave Lean ostablished and must ba

 mwafninined e preduce guality water. These Hmits ave constantly deing

revissd to upgrade the guulity, and any comparison sheuld be brsed oa
suvvent siandarde,
With ragard to guaniily, the waler zource or sources rnust be

eapable of supplying every wisr with all the water ke is willing to

- pay for, aad ot sulficient preseure o make § available to bhim., Heve

the iocation of the seurce must be considered from the standpoint of
pumping heod regulrad, and the distance the water {8 to ba travspoytsd.

Of eourse, wa might say that say gource can ba trested to provide
potabla water. Cerizinly we arvs aware that {n :azmergenciea some very
guastionable sources kave been ultlilized, We know tt;a% ocenn watar can
be treated for humsan comsumption. A classsic example e the z'scvaxing of
the @iﬁmt of the sewage treatment plant through the waler treatment plan)
et Chanute, Kangss ferom Octebar 1356 to March 1957, Extrems dreath
made this necessary ond i i estimated that the waley was }ﬁeycim@-“
frows B to 15 timee. The waler was constnnily chesked ma@ compiiancs

with honrith etondarde. A8 the vecyeling sdwasced, the watar devsleped o

-

Sy
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yellew color, musty taste and odor, and foamed when agitated.- About

v

atl that can be said of this supply is that

QA
o

t was wet and safe, Certainly,
we would not intenticnally set out to develop such a source for a

continuing supply of guality water. The quality of the source may not
be purely a matter of ecenomics, but it is a major consi ideration.

It is readily seen that any econcemic study of scurce for municipal
wate supply must consider quality of finished water and all the steps
required for its production and trans.miSjaion.

The preceding statements can prebably be best illustrated by
reference to the development of some specific projects as a result
of economic considerations, The f{irst municipal project to be discussed
is Little Rock, Arkansas,

The original Little Rock water treatment plant was ;Laca‘-.ed on
a bluff overlooking the Arkansas River from which jt ocbtained its
apply. While the Arkansas River was never a very desirable source,
its quality deteriorated ac its drainage area became more populated and
oil field wastes were discharged from it. Auxiliary‘wells WeTe _drll led
tc provide water at times when the chloride content of the river was high.

However, the well water was extremely hard and required sofiening,

Following are some characteristics of the two supplies as determined

by raw water analyses. vk el e

W
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Arkansas River Auxiliary Wells

MNov, , 1936) {July, 1936)
Chlerides 425 ppm 8 ppn =
Total Havdness 208 432
Total Dissolved Solids - 587 500

Mean turbidity for the year was 700 ppm with a range from

At the end of 1935, the City purchased the water system and
;

immediately began development of a new source of supply and treatment

o~

'

plant. A number of impoundment sites had been investigated and

I
I

evaluated with the Laks Winoha site being determined as most feasible,
The new filtering and pumping facilities were located at the site of the
eriginal plant ﬁince it was the focal point of the distribution system

and the elevation of the site was advantageous for gravity service to
most of the system. It was also {easible to continue to use the existing
settling basins and clearwells.

3 L.ake Winona is at such elevation as to provide gravity flow to the

treatrnent plant and supplies raw water of excellent quality as evidenced

“
by the following averapges for analyses performed in 1962,
PPT
Chlorides 1.6
Total Hardness 12,0
Total Dissolved Selids ; 30. 00
Mean Turbidity . 5.0 (Range 3.0 to 8.0)
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JOne might wall wonder why such a desirable gource had not been
tapped long beiore. The reason: & pipeline 33 miles long was reguired
to transport the watex from the lake to the plant., However, the reduced

treatment coet and ahmmat‘on of pumping, togeibar with the advantage 1o

.

the users of having soft, irvoun-free water made the project highly desirable
and feasible,

The Little Rock area .experienced rapid growth in the two dec cades
1536-1956 during which the population served grew from 102, 000 to 20, GO0
and the avernge day pumpage ifrom 6.7 to 18. 6 mgd, By the early 1950,
it became appe&ent that a continuation of the growth trend weuld see the
demand appreaching the safe yield of Lake Winona sooner than had
been visualized 20 years earlier, Furthex investigation and evaluation
of potential. sources led to the development of Liake Maumelle beginning

1956, The quality of water is comparable to that of Lake Winona, :
Alihough Liske Maumelle is considerably shallower, it ifnpo(mds five times

the capacity of Lake Winona (68 bg to 14 bg). Lake Maumelle is only 15 miles
F 4 4 & ¥

from the treatment plant, howevez, its elavation is such that the water must

" .

be lifved 350 feet, Naturally, under these circumstances, Lake Winona
water is being utilized inscfar as possible

3 1960, it was time to consider development of additionsl treatment
capacity. A pood share of the City's growth hag been to the west in the
direction of l.ake Maumelle., The growih area, hs‘ing at highes r‘elvaticm

than the downtown arsa, reguived a rapidly increasing demand for watér
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&g bc-msm& prassyrs. Sconomic sbtudy e? & mawer plant Intstisn resalisd
iv its being conelrucied nlong the MMaumells trmmiuéi@u lwa. Ths
naw plant will gsyrve ths sreas regulrisg besated preesurs. This M
in affect, sexve W m«smm@' the existing plant’s ability to sovve the
dizwct systamn stace 13 will be reliaved of ssevice to most of the bighes
ground. Stedy wlao revmaled that 4 woukd be seornsnically advantageous
e create an fatevmediats Deoster distzriet 85 be savved by the new plant
Therefovs, woter wiil be delwered st lwe pressurss from the pew
plant . The esomunic comparissr recognived the cost of operating
two plants 10 m}ﬂm aF 80 apart, However, the need for additionsad wiles
of transmissios mals rageived o sonjenstion with expansion of capacity
88 the origleal pizset aitc and incysased Qapeeliy of booster sysitem leaders
from the oid plant were slimigsted,

Somae seomomic conslderations o conneciion with development of
the usw plant might be of tntarsat. Walsy which has besn used to backwash
Hlisze in eollected In & boldlng basia end retursed by low head pumnps ta the g
plant inllueat 2t o pegulsted vate, This mahewp replaces watsr which
ethorwise would regulive 359 fuet of pumping hesd, shiminpiss dischuzge
of fMtmy wath water tarocgh o high ¢luse vesldoniinl svee, sud aids
settllag by adding come turbidity to the vew water, The Murs wre opun
aand beds Fadsd 8t 3 gpro por squere feet, Hewswern, the plant piping
is desigued to handle 7.8 g per dgusze fool so thal the filtey capueily
ey B incressed ceasiderably by the subetitulion of *dﬁhemx fiitay medle

e/nﬁ;‘. @
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for sand, This zppears desirably in lght of the tread %o use of high-
rate medis, and origlusl installatieon of euck plplsg capasily is oush
ises costly than futurs modification. In geuezsl, the developmsns of
m Little Rock aystsm hes been im llne with a mastas plan. Howewsz,
it is usually neg pozsibls o sccuraitsly forecast the rate of growth oz
lecation of water demands in the divtant future. Therslove & misine
plan must bz fexibls and cholees based en ecomemic comsidorations ave
sonsiantly sucomtared,

CGezsrally, stemcmic considerations are nffected to some degras
by factors sxternel to the water systera. This was found to be the case
2t Othunwa, lows where & stedy o the sarly 1930' revesled that the
water treatmen? plast fell short of meating modorn standayds o snch am
sxtent thet the Clty's sepply did sot have Siats approval. The plant bad boew
flooded in 1947 and for & pericd of 25 days the Gty was without {litared
water. A8 2 result of the study, & new troztoneant plaat Was recommenled
2t 3 vaw aite somewhat upelreamn from the ex&sﬁag plast, The sew aike
wondd gm:rmia construetion of the eomplats mw facility without iniarfevenss

with produstion of watsr. Actuslly, the ees! compariven bestween e eosl

- of overbulldieg i stage construction and the cont of axmxédmg f@&&a@

malng %0 connsdl te the proposed #lle was very maxrly 8 tofs-up. In
view of the faet that the Watyr Werks owned sufficient ma@eraﬂy &t the oid
site o sccsmmedate the new plant, and siace the old slte was mears sowvesient

to the bydro-slsatyrie plant sioe swaned and operated by the Water Wovks, e

wd e
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decizion was mate 1o procesd wilh the coenstzruction of a new plant i
stages 2§ the old site,
In the meantime, the City Council aunthorized a study fox a program

of local ﬂmﬁ protection, Olivmwa h&d gufferced sutensively from the
1947 flood.  Although construction of Red Hock Dam on the Des Molpes

fver by tha Corps of tingincers had been authorized, there remainad
some 980 sguare miles of dralnsge area below the dan and upsiveam
from Ottumwa for which the dam wauld hove ne control of mm'?ﬂf.,
The study was based on protection against s river discharge of 135, 000 ofs
and included channel gtraightoning and cleaniug and the constraction of
sorns seven mileg of ley-es and flondsalle.

The propossd channel straightening was in the locality of the

watey plant where the Dsa Mcims‘ River channel makes 2 laxge oxbow
bea:xd; in the sarly 193¢'s, the Waltsr Works construcied a hydro-
slegivie plant of 4200 horsepower capacity st the lower and of the
cubow, Tha hydro plant was served by a 200-foot wide Meadrace ¢o “:.:;,esé;?ﬁngj
the two ends of the vxbow. The hydro peol wag eroated by a fixed diversien
darn at the uppey end and four Tsinter getes anck 25-izet wide at ths bhydre
plamt. The river improvement plsn propossd damming off the oxbow o
create & lake and widening the headrace to & width of Y00 feot to actom«
modate the deelgn {lood flow of the siver. The straighisned chaunael
would reclaim several hundred acres of laad laying within the oxbow

which had besn consigned to fleed plain., Protacidon of this laad would
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permii s s dor a portlon of the limitad aceess highway belng proguesd
within the (liy,

With this dovslopment, the maier of source of ths municipal water

Csupply was up for re-oxamination. [t hed besn dotsrmined earliar thes

the Dwa Mivines River was to he the source, with wsler to be withdrawa
from the hasdraces. ?'Eo'a; there wéra thras poseible means of fsbﬁaiz;mg'
Das Muines Hivar water to be cousidevred, A rua-of-ths-river intake
with & low head fized dam, eoliector wells tn the former {lond pialn,

or copsizrsction of & wew maovable dann cupable of prssing the desips
Cood flew. At an estimatad cost of |- 3/4 million dollars, the mevable
dens 290ld 2ot be juatified trom the strndpoint of {rapounding witsy

aupply. However, opesdng the Unaaoel wmii»:i menn abendonment of Gas
rydro-eiectris piant which hais basn s profitable osperntion. The ﬂ&rz'ﬁaﬂ.ﬁﬂ’zi(ﬁ
study revesled that when hyd:-c-power production wes considsred on

e basie of opsrating recoxd g with allowance for the guaranteed mlujmum
release from Red Rock Dam and the benefit of tho larger siorags

posi, the construction of the mevable dam wae feasible, The dam

a8 construcied i squippad » with 8 Taioler gates each 60 feeal long

aad onre bascule gate 75 ferst long. The Ciy has bensiited from

e brapoundoment 24 zecre wtionsl srea and the Water Works bas the
sdventage of a practically a:;ﬁ,‘iimitad waier supply. The waler tresi-

mient plant haz baen cowr pleled af the 2its of the previoue plant with

FERE
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an fateks locaind on the stzaighiensd channel imxpadiaisly adjacant
to the plant.

© Bn this case, the flaal delarmination of the munizipal
watey suaree depended upon an sconone sindy of 2 plan of Gity-
wide benefits including dosd protaction, ﬁwm production,
highway development, land reclarmation, recwsation, and eity
benutificstion ta sddition to watey supply, The sltisens of

Ottumwa are proud of the feet bl thely Clty sow has 2 Stata-

approved water supply asd are ploassd that the City kept dey

lsst April when the rivey reached ite second highsst erest in
refcsnt vears, I8 is vufertunate that we do wet mers sitsn
have the oppertunidy to meab the final planning and ecenomics
of weter supply with other majer maniclpal projecis as

aras the aag o8 Offurwa.
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Beorily § vislted & smail :rz:s;ixé;m:s_sy‘;é@:m a:&?:? mv&hg & populeion of TH0D and
the aruscing Average sonusl waisy dexnaand of wearly §00 gollens per duy pay sapia,
The aley he.é sevor 2l Industriss with nigh water demands. Ths oity s euppliad by aine
wella srecing s sapacity drows 350 gowm t@ 1860 gpo The elly s vemeie lvam say
sigtabie vator: surce sud the vurreuading terreln dves BOC ronke gmpmmcﬁmm@ |
prmzi:;ahié(, thoreiues an m&mm&%@ snurse 48 wot feasible. Althergh the wall euppldy
is sbundens, 1t 4o ot of good quality. HMerdness averagzed abews 550 gpes. Irom ig

prosent in 2dl wells and by dvogew eullids is prosent (o an oblsctioucbla dagres in

8 Yemst two wells. The wells ars sealtered over ihs eity at one-half oo ane meiis

zpacing. No trestrment §& provided by tho city, esach well deltwering direectly izge

the distrioution systens, OCus {ndustry raate e vezgse o appsoxi-aately ves mad by

Zaolive soltening snd filrstien. Becrues thcre azve no opete nvalved for reabusnd

‘gx repwaping, he water pates gre geinainly low, e oity's svers;pe revepus

biadag 18¢€ paw 3, 000 gallons. Awersgs vevenus from dmnestic sales is 60¢ pes
:gg 4490 gm@a

The sity is conslidering trastment foy seftenlay, iros remoewn] and bydrages ewilide

zemevad. Frosm the egctuomic stnadpoint, sueh & shudy poses some vory lwberasilay

Gnasliones
B ner cbn the reguired S 2UMenE be mot sesnomicelly provided? A
aomival troatmaend plant would require wessmisslon mains frem weils
to plank and, prebably, extensive system reinforsarmont (o disiribuse
e tvoniod walse to the users, On the sther hend, tresbrent e seeh
wall would reguirs higher capital luvesirnent {oy equipenont wnd highew

aparadhng coats, s O

&
el 1 b
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Wihast aﬂ@‘sﬁé il tha Eéigkssff rates stteadass o trentmust have on $ovkens
The industey that wmeﬁ&h poftepe and fltore He supply would
undoubiodiy be bapyy to dleponss with these opavetions awd cumiinue v
us® Sk same quantity 8 the clty's rates wake I8 ssonamically fonaihie
fove sham to 45 vey | Bk, bow about the &mw that curesnily WEPS g g
medikicn gallions g@a my aad gsz’esﬁziw me trenbment? Oes 12 w eapacted
gemtbune 0o purehsse the same quiniizy of the highey waia? O, will {4 tﬁ“”;u"n
ite purebess by reducing welor consumplion 9% by recee? O, might sl
induatry develep its swe supply?

Aftey the most lsaeible n;mmslwf teaatment rad the costs ther sfor ara determised,
8 7ate  eshedule must be determinad wh&cﬁ ikl coves eost of productisn, disteibutias,
sed enerdantics of sapliel cuilny. However, ths raie cebednie musl be besed s
ausicippted vovanue which san be greaily adiscted by the actlons of & vary fvw
industrinl weers. Mo grost dhange would nevaiily be enpestsd i the doenaatis R
of $5 @i par w&g«m The depasilic vaes cuuld ai.m& o pay gensiderasly mave frr
Bty h’»aé;nimzs waley, /mgﬁmas&g #lnse rnany of them ews oF vens &am;sx; @ﬁm@@&

ik thie leetencs 10 so ene dealing divrestly with alternate water sobrees,

Kis g&?@i’; ¢RBTR

{fesaibility of an wedertaking, sad, second, the most essnevical meass of perlennssas.

pia of the applicaties of ecensnic deb

sxrainatiovs, firet of e

cim the sase s'aﬁ Watey Disteles We. I of Jeohwess Counly, Mamens, as ie meny
gwwﬁm@ &mwnw&i&k%; e rsasnd dansd bromght abeus the dowsloprnent ¢f 2 Row
souras ol sugply. The Distrist serves swmns 35 clides in nortbenst Tobusce Comby, -
Growth wz‘wi ihe aran bans beosn repld sad s aepeeted «w zamtisns al the vate of §.QUD
BYw Cepltanays pey veny, A stady mads ?m 196} resomavended lnavassing produntize

;
>
wh S



faoiizidee [eois 15 magd e 35 mgl. The treatment plant i logsled nesy tha

Kaszeas wiverr » {sw miles upatream from Itk conflusnce with the Migesouri Kiver,

wWater o ebtuined from 21 wells ioonted on the fisud plnls of the river. Duziag

prak Jemandz, niant preduciics wae angmentsd by the purchass of treated walor
! from Kangss Tity, Faness and h&n&w Civy, dMirsourl,

5 ‘ . Fer tha devslopment of 21 mgd s.'sidieimﬁ gupply, more wells were sonsiderad
| Be was the comstruction of river intake. Apalysin of the well fisld eitas, based e

1 test welly, revesled that 35 additiensi wells would be zeguired and that they weuld
* ' ba located oo the far side of the eiver. Water from both petentisl sourcesr fs herd
2ot werald rergﬁw soitening. While the wall water is gl meve vniform guality aand
fres from !-uxbiéit*;@ it ie havrder snd wonld mqnﬁré mors chemicals oy hardnsss
redusiien. The constvustion of 29 wells with land rights, cosnscting piping sad
rhver cruerings represants & §avge luwvestment., The maintssance and operation

of &6 wells is alse 2 conpidarable fuctor. Alew &9 be consldered was the {act thad
the well {iuld could ba devaleped ia ineroments snd the ezpital isvostment thersior

f spraad ever & number of ¥aars,

& auimbie' aits foy 3 river intaks was lecsted aboud $vo miles upsizeam fvden
the plant. The supply wes found e ks aéeqwéﬁ Existing aad proposed m@mﬁﬁ;z
om fribuizeies tu the Konsas Rivew sevrve o lprove low {low esnditioss. Becbuse
of peseonsd high turbidites of the rlvay, prezedimentatien fecilivien wers @mi@&sazﬁ
s part of the river supply 3chema. In meking the comparisen, the intaks strusture
wag sized foy hendling 100 mgd and equipped for 5¢ mgd. Twe presedimentotion
o : beeine wers plansed fo7 lmaediate eonstrectisn with land made available amd gaed
pipicy arrsaged for the {atare additien of twe hfﬁﬁ?éﬁ.ﬁe Bagsves siudge disposask s

difficuii frovn the plant site, as oovao ie study revealed the advantags of fecating
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& ;q’@a;mdimﬁ:.i;&ﬁéx; beging ot the intake site, Hesvy sediment would b ramaved
and remrpse (9 3he river and ths pra-sedtied walsr piped te the treabment plaas by
grovity ﬂw; 5
VWhon the two searces wers compared oa the besls of firet cost of soures

facilities and fravsmission maivs sad the cosis of labor, powsr, asd r:h-emimm; tha

river supply wee found to be the move fewsible, And, 28 we lock further down the

rosd beyond the devalopmbnt of 36 mgd. the river supply lasks even batter, The
Fiver intake and pm»scéimmmuam brebne hove beém reueadl eompleted, The
smistimg 21 wells wiil be reaintainsd 25 an emezgeusy supply. V7ell wates will be-
a;vmghm for biending with rlver watay when desivable for quality oy temverabure
&djm&mm

it ¢are veadily be sses that the seoucemics of this partiewniar study are greatly

feeted by

Re Rate =f growth im deoand,

2. How far in the futere ave we justified in plasaing for?

3. What {8 the projecied prowth patters, and 13 austher source awvailable
in the diroction of anticipatod growth whizh might be feagible
ﬁwcumﬂv? |

The Clty of Omahs, Nebrazke bas in the past ebtained its water supply from

ihe Miraeurd River, A maztey plaa study conductad in 195556 recommended the
development of further supply of 40 mad from welle siong the Pladte River south of
@m ¢ity, The exiasting Miszeuri Rives m&ﬁﬁas are 3t the north end of the ciiy.

A sestnd sourad 38 She oppoeits eud of the ¢lly serves & laersese the pverall

» z*&:%a%sﬁﬁ%ﬂ;y of the syshem, Now fasiiities fo the ares of sagicipated indusirial growth -

wauld veliove the pregsnt Hatridulise vwstmn of teansportieg arge ndustrial

514~
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dempands. Although a river gupply a8 the south end of the cldy would serve 0o same

PUTPESE; guch & soards wae nod recsmmmended bocanse 1 wonld be loumediataly

dawastyvian frem the ity whave o high degrees of contamination can be smpectad,

Sugh & considsration i wauslly entoupterad da river eitien snd requiras that the
suvrfoce supply be oblained wpetrean from the clly. Ososha 16 now procesding
with devsiopment of & supply frcmm the Flatite Rivey sourge.

The feregeing sxempiss aarve i6 polnt oul that the sgpllentisn &f souad
ezonmnine ie sn integral eomponent of good suginesring. Witk medern feqlusisgy, :
wanieeials, and cspstruction mathods, we can desige and bulld alinost aayihisg; and,
cortelaly, scasmnies play aw %m;:m’%w pare i these vxorvations, Howewer, good
dedize sed effizient construciion gan saldern mabka the most feasible prejest gl
af % slam thet e Ml-concsived or inadsguately consideved, The dw@!@m@a& wd 8
dependable and seoncuiisal waler source rosts ow thersagh considoration of mawy

facrers during the laveatigntion and plosalng steges.
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yeurs ago. This report entiitled Outdoor Hecreation for America

containg some 50 specific vecommendations. Foreucot gmong these
recomnendations, to myself and my fellow workers at leasth, was the

recommendation to estebiish the Buresu of Qutdoor Hecreation.

Some of the major yssponsibilitiss outliined in the organic act whioh

e@tablggh@d cur Bureau are:

1. Prepire a comprebengive nationwide outdoor recreation plas.

&, Prepave & systen for classification of outdooy recrestiocn resources.
3. Engege in research relabing to ousdeor recreaticn.

b, Provide techeical sssistance 1o Fedevsl departwents add sgencies.

5. Coordinate Pedersl plans end sctivitiss generally relatiag to

outdnor wecreation.

5. Provide technicel sssistance to the states, political aubdivisions,
6}:& > &

and privete intereats with respect o outdoor recreation.

<

o

7. Adwministey o progyver of finsacial assistence to the states fow

§ 5

e R

planuing, seguigition, and developpsnt of outdoor recrsabion rRSCULESs.

8, Serve sa stefl assisting the Presideni's Recreation Advisory

Couneil, A word of cuplanation iz necessary to explain this Recyeadtion

-



o
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Advisory Coumedl. It ﬁameiuta of vepressntatives; ordinevily ab
Cabinet level, of the Departments of Defense, Commerce; Agriculture,
Interior, Houwsing snd Urban Developwent, snd Health, Education,
and welf&réi The council considers problems of CGovermmentewide
lmportence and iz established to provide broad policy advice to
the hesds of Federsl agenciszs op all imporiant matters effecting
sutdooy recreaticn resources snd to fecilitate coordinated offorte

emong the various Pederal ageacies.

Thie Puresn cooperates with the Pedersl waier construction sgenciss

in recvesiion planning at water 2pd related land resource develop-
ment wrogecis. In shord, it mekes recommsndations f2r vesreation
developrent and use in both river vasin studies and individuwal proj-
zgot studies. Federal water Jdevelopment reports are svbmitted to

g for review and commoni by the Torps of Engloveers, the Buresu

of Reclemation, and the Soil Conservation Sevvice. Sen-Fedeval public
aad private reserveir Gevelopeenis and developuent propossls sub-

Jact o Fodersld licenss are likewise submitied dy the Foderal Povar

Dommigsion ¢ us for appraisal.

‘F’i'

Tae Bursan's perticipstion in Wik comprebensive river basin plsuging

&
e 5

aund individusl project piaunicg ia consistani with iis genersl respone

gibilities to promote the coordisatics of Federsl plane and activities



i
ganeraily releting to cutdosy reereation and 4%s spscific pespohe

sibility to couperate with and provide technical assistence to Pede

eysl departments and agenciles.

ﬁrhe Buresu’s investigations and zeports ralate o the total recreabion
gzpects of wabter snd relsied land progreams and projects. Conside
eration ig given to all Qﬁﬁﬁ@@r rear@ati@§ activities (iacluding
hunting and fishing) which are dependent uyoh publie and private

water and yelated lavd resources. The scope snd detall of the Bureeu's
studies ore Keysd to the regquisements of the sgency for whom the

study is beling undertalon. In certelsn insitsnces, the importancs

of pressrving & sagment &f'fiv&r in its natursl sitate can supersede

sny pians for an impoundwent, end we so siate.

In comprehensive river hasin plenning, the Suresy formulstes and
evalustes the resreation component of such couprehensive river baain

“t
g }mS‘.‘.}i’- @

The Senste Select fommitice on national water rescources in 1ts repost
of Jaouary 1961 estadlished the goel tant conprebsssive plaws for

he use and development of walsy and velated Jlsnd resources be fors-

2

mpiated by LUTC for =ll wmejor river besine in the iplisd Sitates.

R

The Deparitment of Interior, througk the A Hoc Feter Resourgsa Jounclli,

1=
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iz & party %, end has sdopled, & coordinated interdeparimentel

progrem o attaln this geoal.

Two geseral types of cosmprehensive studies are urderway. Type I
studiss are general in nature and are reforred 0 as frasovork atud-
ies. Exemples of type I studiss being undextakan in ocur office

gra the Upper Mississgippl and the Ohio River ragion.

Type I1 studies are more detailsd. Our regionul office. vhich covers
niune states; is responslible for the Grsad River btesin study in Michigan,
thae Wabash Biver beszin study ip Illinocis ssd Indiens, and the Rig

Maddy River besin study in Filinois. Buresu siudics sre conducted

with & view toverd determining present and future outdoor recress

tion noedy ie the besis, the moet Teasible veans of meeting the

recrestion seeds, pnd the detorsinestion of that poriion of the action

wiich should be wsken by Pedersl, asn-Pedersl public, and privets

intareaty.

in undertakisg individusl project planning, the Burssu formulsies
and svalunies the yscreatlon copponsnt of selected watey and related

lEmd pesouraes wrojects.
& R

Many individusl gpryjesis sre fr

[12]

guently plemned lundepsndeantly of

the comprehensive viver basin plonning schedale. Mozt of tasse
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wrojeets have zecrsatiog significance. Those who relate peorastion
10 water resourcs projects aften rufer o 2 bible, nows wors spe-
eificelly as Ssuate Document 97 whick wes issued under the dizec-
tion of the Prasident's Water Resources Council in 1962. Eotitled

Felicigs, Sdendards, and Procedures in the Formuletion, Bvaluatiog,

goil Review of Plans for Use and Development of Water and Related

Land Regources, it is & specific gulde 4o gll agencies lovolived

o such work. Let me descride some of the guidelines 1% promulgatas.

The Aocusent stales:

Rational scononic development snd development of each
region withia the country is ecsssntizl 1o the mainte-
nance of nationsl atrevgth and the schisvemeat of sai-

infactury levels of Liviag.

Water sud velated land rescurce developsent and nanggament
are egmantial o woonomic develspment and g%@wth throwsh
the fallowing copourvent provisious: {1} adequate sup-
plise of surface sad groued wvaters, {2) water cuality

facilivies, {3) vater nevigation facilities, {3} hyive-

%

slacteic power, {5) flood coairol or preveniion measures,
{6} lend atedilization weasures, {7) drainsge seasures,

{8} waiershed protecitlon aud menagenent measurss,



ﬁg‘
{9) sutdoor rezreetion and fish and wildlife opportunitisse,
and {10} any other meaps by which devalopment of water
and velated lend resources can.contribute o acopomic

growih and develomment.
The document goes on to discuss preservatioan snd statss that:

Proper stewardship, in the lopg term interest of the

Katlon's paturel bounty, reenires in psrticular justances

thetb:

{1} There be protection aud rehebilitation of resources

to inevre avallability for thely best uvse when nsaded,

{2} Open spsce, green space, and wild avxeas of rivers,
lakes, beaches, mountains, wnd related land arses be

maivtained and wsed for recrestional puvposes, and

(3) Aress of wnique patural beauty, historicsl, end
seientific interest be proserved and mendged pyrissrily
for the laspivation, enjoyment, and efucation of the

people. -



¥

The document gives ¢his otvong emplesis by stabing:

The well~being of all the puople shall be the overriding
determinant in toneidering the heat use of the water

and yeloted lsod reaources.

Let us assume, nov, that w2z ars going to apply soe of these

gougiderations 0 an sedusl river basin., I heve sglected sowme exns-

RerCint

L3
&

ples in the Wabesh basin in Indians (somevbat to the sest of Iows)
e dllustrate aome economic aspects of recyeation planning. Ploses
remewber that thiz ¢ so-celled type II study snd that o type 7 12

lege desailed. Alao, these ere not tested or refined methods and

illusivate copsiderations wore ther esioniishsed wethods.

Eﬁé vasin 18 aimost void of meturel lakes, dogs not bovder om the

Creat Takes, end only & relatively few stresms have sufficlent weter
venr around 0 support more then miney amounts of vecreation. Also,
the hasin is.ganefnkly lacking in extensive woodiands. It peturelly
follows that substantial amcsunts of recrestion can only be satisfied

by iampounding water esnd dewvelopiag adjacent lands.

It eppesrs thet the greatest emtunt of demond in the Wabssk Lesin

i

&=
Fus¥

atent. It will probably remaln latent until sulficient resources

are provided for full axpresgion. . >
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aren

Hevs are sone Lesle assumpliiovs wade lv Wiis ploenlvg elfort:

L. The resesvoiy (the water iteelf) is the besiz altrsotion of

the project for recrsation.

2. Two yeserveirs of spproxiosiely sguel size sheudd have th2 ceme
drawing power In terms of distence from the site, otherwise calie

the merket aves or recyestion markas area (RMA).

3. The lsrger the ressyvolr, the largezr the RMA. A present we

ars uging BMA'e ss follows:

Revcestion Pool {acres) Raddvs {miles}
Under B00 10
hOO o 1,800 o
1,800 0 3,500 5 35
3,500 to 7,000 50
7,001 to 18,000 &3
18,001 o 25,000 5
Over 25,000 Speeisd considezetion

E22Y

b, Within reasomeble limits, 1t sppesss that the mire recr:mtion
arems ihat sre avallable, and the cesrer they are W & porson’s

aome, the more that person will perticipate iuw recveation. Thus

& person  whose only opportuniiy o stiv or boat ic at & s.ngle

point 3G to 795 miles dintent iz wob Lidely to pursue thase active

itien to any greut satent. Howevey, if thst persosm buas the oppor-
i

-

tunity to recreatzal wore places snd 2ise pewrer hone, he 1y be
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expected Yo increase his participstion eccordingly. Althougn there
must be g peint of diminishing returns, this point is siill fex

out of sight in most of the Webash baein.

The folleving ig the procedure we folilow in dedsrmining fhe visitelion

8% 8 reservoir:

1. Circusscribve g civcle on & good higbway men with {1} the center
&t the center of the veservolr snd (2) the leagih of radius dsisrmine

Wy the size of the pessrvoiv.

LA
=43

2. Tronspose this sircle on the mep in the 1980 Puresn of Cspsus -

Mumbere of Iohsbitants.

3. Population within the cizele iz calouisied %o the noarszi onee-
cuarber townshin, Whers the clircle bisects o large metvoncliisn
aresn, the populstion is deteymined to the ue@?ea%'aamaﬁ suburban
portion of the clty for which the Burssu of Census hes establisbed

a2 popuintion esleulation.

L. Besically, it in mesumed that thers will be recraation visitaiion
at the initisl pericd of 1.0 times the population within the circle.

Let us aessume that the initlel peried is 1§75 when the reserveir

. mleds B s

2

iz congtructed and facilities are complete. The basis factor of

P
-
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1.0 assumes an average condition. Oince no ressrvoir is completely
gverage, tha basic factor of 1.0 is nodifizd up or dowm according
t0 the probeble effecis of several guulifying fectors. In this

regarvd, & great deal of personal Jjudgwent is involved.
Qualifying Tactors being used oz & basis of judgment arve:

1. 8ize of resseyvoly 23 compeyed 1o ihe r&éga 0f reservoir slzes
for & given vadius., A 5,200 acre reservolr $8 the midvange size
{betwean 3,501 %o 7,000 acres) for a 50 mile radius. A qualifyiog
factor of up to T.25 is &ppli&d to ressyvolrs as thelir size may

differ from the mifrange size.

2. Ioeslity of wajor population cepbers within the eircle. Up
0 «.28. This pevising fo the location of, pot enxistencs of, lay
eities withio the FMA. Thus, the nearer a large city 1 situated

¢ the reservoir, the higher the probable visitation.

2. Targe populaticn centers within close prowimity of the outaida

of the ME. Up to 1.50. This mekes allowauce for the obvious
effects of larger cities which are situated jusl outside the RMA.

P

b, Boads. Up %o =.15. Gensrally, the existivg or probuble early
fature rosd nedtuork ig ot conzidered 4o effsct more than the imitiad

LTt

ey ¥ ol $e o .
vigitailon. .
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%. Reletive urbanization of the populiation within the BMA aud the

- forscested future tremd. Up 40 =.10.

6. 8Bive quality
a. Shoreline .40
b. Ponded avea .LO

@

The shoreline and ponded area are moet important qualifying points.

9.

The shoreline apd adjocent lapfds detersive not caly the siiracwivenses
of the arss tut also the abillity to serve recrestion. A sghoyrt shora-
line, or ope too sitesp or not aléying sufficiently, gresily affects
the usefulness of the sres. A vegervoir with underweiey topography
ton stesp for beach development, too flat for bosch development,

or with exispeive shallow flats likely to be Qverlyﬁturbié detracts

from the area.

7. Fluctuation of ressrvolr nool during msjor recreutlion sesson.

This is lavgely ignored in preliminsyy svalustion beceuss of latk

o

of Informetion concerning operaticn. In detailed repori, up @

=

-
85,

1

8. ¥Folluticn (dowestic - industrisl - farm). 'This iz largely assuned

2

o have little effect over the life of the prolset except whers

&

<

present pollution is considersable, snd the likellbood of pemady in
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the resscnsbly aeer future appesys improbable. From psst ewperience,
‘it appeare that, even vhen poliution is greatly reducsd; the stigne

of the past is hard to erage, and visitation mey be expecied to be

effectad.

A1l these quaiifying factors are spplied to the basic facter of

i.0. On the five weservoirs on which reporte are now in prepavé-

tion, the finsl factors will vary from ab%ut »35 to 1.55.

inis fector is multiplied by the grajected vopulatvion for the yesy

10975 end iz the initiel vigitation estimaded meptlioned above. Ve

have sssumed that if studies and suthorization progressed steadily
that the projects could be 2omplebed sbout 1978, avd initial visltedlon
figures eve provided fox the'fifth yeey Yollowing completion, or

1975.

We sssume et the population within the RMA of one reservoirw will
gventually be within the RMA of one or wore additdonal reservolrs
{some iarge and some smell). Thevefors, we canznot assume ihai the
sopulstion within any owve RMA will utilize thelr full pey capiie
Tuture recreation desmand at one lcocation. We hove assumed our per
cepite demand would increase by about .5 at the ultimete paried,
i.e,, vhere we uge a factor of 1.0 times the 1975 populstion for

initiel visitation, we use 1.5 times. the 2020 populatic

B
¥y
i
¥
=
b
l
o ;
2
i
.,:
&
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visisation. Waere we kave usad an initial facter of .75, we havs
also used ap ultimate factor of 1.25 (an incresse of .5 per capital).
This is aumatﬂiag that could chanpe as we progress, budt I see no

raasons for a change at pressnt.

The projected uliimats visitation becomes the besis for detemmining
the gquantity of isnds needed for recrestion for the sight activities
which we analyae. These sctivitdes are swimsping, bosting., wvatew

skiing, picmichking, canping, naiure walks, hiking, end sighteeving.

Where civeumsiances dictate (such as ipability to secure the reguired

gusntity of lands near the reservoeir), soms of the land scresge
needed for yecreation may be made up from the ficod control pool.
In most cases, we will attempi to keep our outer boundary of racrez

e

lapnds to within s mile of the resevvolr.

Ouy general land-for-recvestion policy ig that {& it shouid be
sufficient o meet the neads {or ithe eight aciivities for the pro-
jected ultimate period and {2) ¢hat it should be the best land.
Best land mey involve oune or more of the following consideratio

12 L

davelopability, scenery, topography, sceess, publle combrol, and

adninisteation. Regavdless of the other foatures of the ares, public

=

control and economic sdministration may prove to be ihe wost impore

tent considerations, particulerly since it gppears that entrance

cherges end activity fees are Legom@ing WMOVe nBCassary.
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i5
5 supplement o Ssaate Documens 97 jesued in 196h gives ocome mopetayy .
uitit values for teogible benefitae for water and land resource proj-
ects. For s recreation day visit invelving standard or conventicnal
sctivities, a range of $0.50 %0 $1.50 per day in assigned per visitor.

For specialized activities, & rsnge of §2 to §0 per visitor is assignsd.

Fhis 43 another avesz of considerable personel judgment. The elght
getivities we analyze ave considered generxal forms of recreation
activity and, as such, fell into the $0.50 to $1..50 range per day

eveluation, ithe average belpg shout $L.

The eaﬁém&t@ of visitation for the selested target yeavs gives ug
recreation days. The value'af & Feorention day is desermined sg
explained above, falling in & range of $06.50 to $1.50 per recreation
gey. Multiplying the number of recyzaiicn days by the valus pey
recreablon day results in an cstimate of recrsatiou monstary bene-

£ite for cath iargel ysar

The following is z procedure to determins the deslign load Ffor o
proposed reservoiy. The desigy load iz the mawious muber of poople
expected 0 use an arsa at auy ong time om 2 normel sumner Sunday,

for which fecdliities would have 1o be provided.
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1. Design load for an aetivity i derived by multiplying the expsatyd

e

visitation figure by the design losd factor for thet activity.

Design =~ Visitstion x Activity percentage =x Rugher of %

load -eptimate rate {participation . activity days
for an rate T sum of a1} per recreatichn
activity -, Dbarticipation wstes) © day {2.5)
Proportion of < COspacity days  x Turnover factor
visitation Pfor an activity (frem 1.5 to 10}
expected in the {b2.vater based}
sumzer {.65) {53-others )

2, To determine acreage veQuirements using the design load salouwisticns

for the eight activities, we use this procedurs:

®

&. The dsvelopad acresge reguived for en activity is calculated
by multiplylng design load for that sctivity by the srespactive

setivity acresge factor:

Acreage -~ design losd =x acreage factor

h

Aerveage factors ave derived in socord with generally eccepted

standerds of lsnd {or waler) per user. Exemple:

-

Cemping - _i seve = .0uLE6T (sctivity scroage factor)
24 peopie

For the water based sctivities (ewimming, boating, and water

skiing), two acreage factors are usel--one each for water ond
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b. Total the derived lend acresge snd mulitiply by 10, %aie
aliowa for & 90 povecent buffer foactor for the whole rearestios -

ares.
¢. Total the derived water scresge.

3. To determine faelility develeopment costs for & proposed reservols,

we use this procedure:

Blght activities eve provided for In terms of facility development:

sw%mmimg, beating, watey skiing, picnicking, cemping, sightsesing,

noeture walks, end hiking.

For esch activity, two design loads have been caloulated--for the
Stk and 50th yeers after project completion. Fow the presend Peporsi,

these yeavry sre defined ss 1975 end 2020,
in general for a particular sctiviity;

Cost = Design load x Hetimated cost v Number of peeple 0 Be

e
per activity of one unlt of sérved by this one faclility
this facility wilt during one duy
fos% estimetse

8 are derived Tor the target years in this wmannesy for

sach type of Tecillidty to be wrovided.

Heereatlion coste for facility develomment, replacement, opeyabion

snd meinteasnce, snd land are celouvlated op an annusl sguivelent
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basie iz order to plece benPity end cosis on & siwiler camusl banis

for the selected target years 1975 and 2020. ‘<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>