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1%6 ?:,oc:~ediui:;~ 

Hate::.· Resom.",Z0S\ H~}sign. Confoi·euc~ 

n--ref~ce ~ 

'i'he t-Jatr;:~ Resou~ces r:a:s ign Ccnfe1:e::1.r.;<:ll of th~ Io11a S·tat0 Un:tvc:rnity h-:is .:1 

statewide objective~£ b~ir~ing n~w concept6 ~nd infc~mnti~n tu plarmin3 ~~d 
d.~6igi1 to rangin2e~s m1ii\ .:ldmiuistt"8tos:s. Xt :ti.; air:~.Bcl in:ln~r.:tly u.t "t;·m:te:i:.- j.'e~0,:;:;c>!3 
clet1ign 1,;~:oblc'-'l':» in J.oi;;a eJ.ntl sei...,,es 1::0 fu1£Hl. p~rt i,f the t"..!Ont.,b1.ltia1g ed-:;.c&tion 
il'ole ~~i the Un.:ive:r:;1:U:y. 

'!'ht~ if.e~h1.iictil ;:olo of thi.::: conference is coatair.iGd in thf¼ p:ee f &:.ce to the 
19~6 ~onference~ 

Topic ~ Eco)1011Iic fa;-&l,u:.tt:0.01-a .2m! '1.Jilgu1 €::once;?ta in ?:Lsnniug; Sp~-l'!lf.:tcattcr;.1e 
fer Co~·::::-~cti~1.1; Bsc:.t,natinB~ l~soe1?er'";!]n~n :t and P!i .. !annc:taig 

Th.I::, x-m.,:(th t;t~ni.:~z-cuc,3 ctmt:i.iP.1.es ,;-Ji.th l~he eri!!;ineer:i.!ig stud:lfJiB "i:ihich ,:a:::irH-.:? 
1.n d~sig:i.1:7.:ug w£tex- '.l'eso-1u:c~ pi:ojeet:s. Economic e1ia:bJ-2t~.on ~~d :1:el11ted l~g.:11 and 
£Jt':;:1tt'!t~:ry C:l')ncepte a:re e pe:ii:-tinm1t .t:.a~m.:t of (,,JGYF."f ~ngt'ii."l~ezltlig st-wdy ill wat~~: 
lt'e!.'.lo-t:1rces dc\1elo~~ei1t . ~~o,~01..1rp:-a co;.raz-s~e ie o-1:f.<l.:t'.2d @i: v2:t'i-t.>us 0-:U:e'.i.'~ati1.res, and 
in s c:ve1:al wa.tst· 1,.w~~ . CQlust:-:w:ti on e~c~.f.icatici1a c01u~)ii.ete a if!hatsle which b,)gau 
a y~~r ago with thB tlG: r.; igrn of ~:oHai! e,m:£:h f.Hl dans . !ts tim.-'ltbig collst?:"".s.ctit.:m 
costs :ts i.m.po-:;:tsnt :bi fj.n~nr.!ing; .. 1G ·~·:1,;:U. &s iu t)Y.ojef.:t: f:!Voluetio.B. t..Gces si~g px-o·• 
ji!et cozt;;: amor;.g the be:-;.1of:U:ed in.ti?,:eztt:1 5.s ancthm: :tmpo;-:t ant. C(l:m .. si'.ci.<2.f:ati m, :l!1 
water..- Y.'eoc ,irc~ pI·o jer;ta A llm1 \'l.1.ei-:'hod of fin.cn~:b1g r.ec~~eati~in l'.'!J;;-oj.a,.:te with ·tc,.~.tl 
:tsaue1J offot~·s il.tifW t!.l te1.1.·it&tiv~~@ to srt~t].~1 eouni.:i~a .. 

~10 c.onfat>er.t.ce is si.r:\¼:d t o~~·al'cl th~ Zcchtu .~.al ;;,:e;fo, . '!t of i:cZ'o yii'.'.ll tam oppor 0 

tumi.ty to k ~~p ah:.:-eo:;;t ai the la.tsgt t,:;eh.rd~a! 1.t'!.f~l<.:."£,'.;lti.o-i" .. ~v..d pr:aee.:'rt;.r:es :tu 
p!.£~..ning a r.1:tl tl'.lz:a i gni.ng ~:..-:at,a:: i.~eEi~iz~c,!:G p;;eije~tEi .. 

'iho f:•'-'P~fJu· ~ ,~~d coop,e~~a·tit~ri {;:i; f;h!;- ~r1.3i.)2.~cf::-:~.~!l ~:g;e;;;<i.!a~ :T..~~r.:. :F..r:~ !otJa!: inf!luf t.~1g 
, .. ;nr_;;:~~~:~c~:s ,..1n~J. a.t;air1:i,~t:r~ri:oi·f) :?_r1. p:t: :t11st$ t):~e.cticf:, t)\.lb fl. :t~ ~genci ri!~ ~ a·D.<l ctlucni;i~)n 
4l!'C ·1::c~tt:. ;;::p1re~.:: i a;f;cd &nd t."":! :S. r.;o~,:cd 

N:e~c1:-:li.n JJ.:c.ur;o.\1 
A1:;.s ::tetrn:~t P:\:o f.,essot· 
a~d Co~fc~e~ce Su~er\"iso~ 
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£?1~~ }:½E£~!{~.!~£ __ f r.~~~~~~~~~l~:~1..1:B .. ~JI~~~~-~j;: .. t:~l-~f}!;~1!}2.:.EJl~~:~I~ .. ~:~~:~!~!~~~ 

f1Jp·i~.:JJ~~.:11 ~~ls].,;i_-:,H~t~~:{i b ti~fOL't; ·rS:!e ~'lt;}t.1:Ttl .. t l·Jatcr J:~e~ou.r,:e ~ D--t~s t g;;;1 Cot\A~r~if'~~1~! ~ ;.' 

~[~)~,i-s .. ~Jt,fj. t e Lin.iv~b~e:it-l'r Ame~!;, 1.rxwo., ~,?:. ~Ji~.rH .. ~~&~y· 1~6, 1966, ~~y 1tv~~n ft ,~ 

:H&:.;r:r1ef:i ,; .As;5 t stt:>.n t R,cgi.c.:ri!U. IJJ.ree t.c;~ J Lake Cc11t~~.1 Hegi..on >' JJur1e:;~7:'A,1 

"'f"' \Jttt:tlo<:>r l.1:-;;c~tel!.1:"'t~).rJ11,~ Anti Ay_~f.J0 1";, t-~~lchigan 

I.·~; :t~ e. Il:;..~t•;lt1~~ge to :re1Jx-€:$11ent 0 11,~ Btr?et1 .. tJ t;cf.'c-~,e Jtou i.;0 1..t..~.~•fr- J.\m 

~rot.l ~1:J.. g'i:~ t; ~~2CftJ; 1-j··~ are ~l v ~::rt;l yottng o~: ge\'il :.i 7;ts tic:~) and t1e. ve e=.J,1~t 1;.~:d 

<:,ri t,~·1:.e ~;sce~r:.t~ ~ .. t el rf.r,~rt :inte:r·es t1rig :~lr1~iti()iJ. irz l~rnr2 ri.;.~a;.1 l l?e . 

:cu ... ~·ir::1g t'!::.o ::pf;;..;3 t, 1lf::C&.di~ Cl" t ;:;o ; O\.'i.t(~(}{)T. t·{:t..~f·t1&. t:tcn k'-9:'.@ ast.i~)ml.-!·\~~ 

t ,l~rsr;iet1!l~1,1J.~ :r;i~·~13<.J~r t i\)ns in th.~ Boe- :tf1J.. r.~:nrt -,-:et)r1orut (: 1. If~~ of~ .t">i:t~ 1.;01i11t r;;9 ,, 

.Xt 001~;:c;t.:l t~Tt ,~s t<.ld~~Y ~~ ;'Q.'?.,;}<Ji~ tJl" e c?f ou.r .l~tf!(1 ar,~i '\ .. 1tit.e:r :;,:·esou.2.<-ces 

&1.{t·,:. :iif t:s;, G,K:l er:1u.~;l basj~s -~;;-:t th o"'tb . .:~t~ clem8.,::.n:11~ tir;on ·t.hef;e t'{-:':SOJJ.i:' t';{:?G1 .. 

rf,., 
o . .f, :,l};;;}l.~1:r t r1ti ·i1;;.rter: s :- U:. 1~.t-:;.::., ~bet~OHtt: a. )?J:·e:..1t'Ji~ .i..t.1~ir1 t. Q~~~ p~ior~5.. t~r t\S~ cf 

~}H .. 'lt~k£ ,..-.~~·GV\11'\.!'~!iJ •l 

1,~l·!~t1ly ~\[~ c1. C!O!lB&qJ;.e~li;".!t:: ( )f ~~;11.i.2 r1i;;t-1 (lii1;e·nf;j,i:,n J.r1 ori t(it:~o~ :t:·l~c:rer:r. tiir.t:r:.,. 

(\ .... ~~:_;;:T-"2:'·!t•'5 ~rt ·~ ~t::-B, , .... ,~ '\:lt",j't::,·~d ~,!:,•·~ J"fn ·:. ('!ttit:r· q~-:,(~x,,·H:r- ·: ... ;;cv1 l~r.:-.,:.•.,r:·,-:.;r··r1 <: .. & i{ ~,':'\ "'r •;r,.1,.1 , . , . , . .. ... ,! .. -. ,v,,. ,.., " .,,. .,,.,,- '-.ol, • . ..,. ..,. v .... '-. Q.,. ... ,., N •~ ·•,1 ,~.,._, , _.~, ~ - ,. .... ,_...._,~,.. ·- • - ~~r..;.,. • .., ~ ... .. .... . . . 

(!()ri;.;s~. f31l1 3.~)t1 .. ij)JC -rJ-t)?Jlttti..s~-~' -iC}l.i. ·t-1a.s c?.i:tec·ti.~d. to f':f;t.tir.!&te tJ.\t.:! Ui.:-~;&t;~ f c .. 1;:; 

.c·r1..•/t:~.Oe:):-t 1:e:;.;J.·~~/~47~01'l :?en~~ ~,t,1t citi z,<::·ns i.~ -tt.0 :~·1;;.'(.Ur6;1 6J~tJf.:rrn~.n~! tii,:: 

~,~i:~ ,.~c.)\l1..., t;;1~1& t:i.,tfil.:lia.ble t~) i:i!fE:et th<is~ rM~~ ~d.s" ~::.1t1 to :rr::cou'ffnf.nt.d. tki(~ pol-

I 1.;::t::::·~% r%~C~d. J~!~(li,fl:St£1S' •i~() ~tchit~V-~ tt.:~ef:lf: (t'iJjt:?C.tjl':/:;:;s I, 

1~:t.,tf.;)·~ ·th~€;t~ Zl~t?-:.7 .. 4: tB -tYf n t··.t.C\2r; t.11,e ,:::on-ni:\irJt;i.:,n ·i:.1:--i;!.r1Jint ttq;{:1. :tt;~ .. ~t"·e:~t.;~~·t 

tr; ~~3.1.t? P~.~~~s:tcl1e.!~Yi . . J:1.nr.l t~1(: C~)nif:).:-'.'e· t~1~ .. Tl1J~ ·w&.,;t; e.J..tth.?r:rt.i er:(!-~t~t.:Ly· f\)U1 .... 
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yetJ.~irs.;; ~~. TM.s :r~~ox-·t ~ilnti tled .Q}±__~d~~-~~£:f~.!l!:.~~J-~.!,,}!::,~,.-!'.fc~ 

C()fl~!l.'UJ S(lfflf.1 ;o flpeid.s:i~ ~8Cl/';;mltl{;nd~t;t1.:m~, ForerooJt ~~cng °cil~se 

1·eco~n~ndt\tion~1, to ~ysr.:lf &.ml my fe.llobl' W'~:fla::e?-~ at leas·r., vas tile 

:reccmme~d~,t;ioo to @s·tab;i.,.isu tJ1e Bu.s•~ft.u o:t Oi.l.t.door R,~c:r-eatio!."l. 

Sam@ of the majo~ x·~s;pon!iibili ties outlined iu thre orgo.nic F.\ct Hhia";~ 

e,;3-t~1bli.flh~d ~n: ;;.ru:reau &'e: 

L Px-1,1;1-»r@ ffi ~o'..'Xp:ruh~n~i vc nat;:tonwid.e e;utdcor :r~cr eat.ion pl~:a, 

~. P:r.~_pm:·e a ;;;y~·~;m tor c:l~B£1if:tc~tios2 ..;)f outdoot' :rec!'ee.ticm r.elE~ttrca~ .. 

3. :€'21:~"+SG> i!l !(•~it;{;aa·,~h r<Bla.tinfJ to t:ii.l.tdco~" r,•ecr·eation" 

4. Pl.i:o-i:ide ·tei~t~~,.;~l airniatarJ.-,;tz to F~1d~:t'al. d~yaTtnents and ~,ge~ci~~. 

5. Goe:r-dir;nt~i J·•~d~:tt(.J.. plmrn aind ~c'Gj:,rj:t:t;~e; tJ;:en@¼'~lly r.·ia.lat:tug t,o 

out,d,:,r,~~ t?ecr.e&:t 1,nst $ 

If '!j,,,, ... ~.~J.l.,a J.~••--i;'!;-il"<'' ~ •D'••>•~,,t--•"'•~A ~ .... ..-i~;;a-. ••-'•n••,o,,., ~n1 •t:• ,,,,."f •~•1"l.>•~>. • .fJ' £\{.~,,..., i.y~ ~ .. J.~·~ ...... w .... ,,, ... ,!C~l'.i.i:>S,r.,,''\.•~'- /fi"oQt"",..J .. ~ ~.o.-~ \,n.,-3 '(..,'LJ • ...:;. ffi{;o l!" .... ,,,'w~~t,t }1-.,.,t\..1. .. ~[\.~r,'".~ ~ •Ji~~~ ... 1. -.,,.0. ,~_.;i.~'."f>4•,i,p 

e,,i:u:l £,Y'i:.'t~te i~'t!i.;t•~rit,e wt~ ;rei)pe-::t t.o 1.'>,.rttlco.t~ l'et:r.a:,1,ti,,~. 

7, t1.(lttl:.t.rJ:lat~l' l!, l'l:t'(){!:t~w. of' tinimci~.1 , . .uwist~".\c@ to tJ:m $tM,t~s tc:..· 

1,.:am:d.rA~!, :.llt~ff:liici "t~ion$ !~..nd d0~J>-alt1~>i,.f~.rt of <:mt-t.lt;or. x·~cre1:1,•t,ion :;:-~.i:;(,u.t•C<;; :t. 

£L Sf,1:'!.'\J'C 0.~ str...ff ~~:.t:h,t:ir,,.g X-J11l-:? t"t:1;;:1'i,ide1rt 'ii Ri;c:;>~at.it,n ,\r'l'!JitS01·;r 

Co~:.,."1<1;:Ll. Ji --..,.-,:rd ,:;f' ia:tp.li'J.tat,1.~r.:. l~ r~fl;cesi:Hl:r·;y· to cx-p1~.in t,~ii., Rec::r~-"-'.-t,1,;_:v. 
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A~visorr C~oo~il. !'t :t;~ttti~rtgs F.1f .. ~~:r?2'fl')Oi'!.rr.it~ti "ffiJFc;, o:rdi1:at11i·fly ~t 

{!a,'b:ir:wit l,fnreJ .. 3. of t.he D-8-pilirtM~.mtB of' })e:f"ms~;, ~Oll'~e:z-ct:!' s A&"l'iei.tltt.t•'ft1 

In t,~i·:i.o;.:"' !{c.)t\a ing nr:d lli: ... hliltl :0.:: vel l'.~J~rf'c"' tmtl ;,.'{ea.-.J. th, Educ.'l:. t io~i , 
GI 

ru.,.d W1:.:ilfe:1.1·~. 'The ~ouncil ~::,ri.sii:lf:rs prr>hlill<cr.~ cf Gov®rnment.,wide 

:h-uy,so:F:tE.n~c t.W!d i~ eat.fihl:t8h.;!d ·to :lJx-cv~ .. de b:ros.d ]?Olicy ~dvic~ to 

·1.h~ 1l11;a.frn of F~d.e:!:'~1 ~~!l,;ii:;a on rill i~€:;:1:··t!i.mt matterH t.-)f'f'rmUt'ig 

out~oor re:'.!re~:t±sor.1 ~r,:;;.1lou.rc~s &nd tr~ fae:D.itate ~!OO:-t<l.ir:r.,:ti~d ett'oTto 

~11©:~g 'th$ 'lf~,:.:1~13 ll°fJ~.~:nu. ri@®~C1.iX'S. 

•]I~i~. Bi,u•~iJ{,I co-...1~-ra:~m id. tb. th('; ~'e(t!;"Z'1:it 1,1a.ttt1X' ccnBt.rnction 1.¾,i!e!/lci.1,:f.; 

in }.·~(t;f~e-.t:i.on plaunin;~ et w~t~i~ t.'?nti Z'Ttit\tefl J.ru1d. resou .. -rce ce,~elor;,,. 

ment -~1roJ:aets1. 1.u t11oxt ~ it v.ae!~as 1~,~l;'.i¥.'lt,,rm~.t1,,us ·for i"&t;t.,~at:ton 

dev~li7vmer.:::t a-1.M.t~. t!i¢~ in hr,rth ri V©Z' bn.r-i:iu ~Jt:udtsea a.nd indi -vii'J..:tl '.(?t:OJ .. 

~ct ~-;;udieo ,. 1te:Je.i~:~'tU ·,.,-ate:r- t,.evelDflt:Jerl~; re~rtEJ &.l'E: Sl.~.mni tt~~! to 

us ft)"f :<'~:l,r:!€.1-w mid cv~fili:zrrt b;,1 thee Corr:;~ ~.>1" E:t,,g:'tr,;,~e:r~, t~e B~!"ean.1. 

of raecl&-mB.tiC'lri,, fill~ th~ Sn:tJ. Ccns(:;'?r7e~·tton 31:2.!"Yi.ce. Ntm,=J?(;t:\~tr~l ;;qbl:t.t) 

,mci. pri'lfate :r·eiSerilOl.l' 6.@v~lclp:iit?i1:.1ts MC•, de·v~lopmex:rt pl'OyO::sf>..l,s t\,1.1:,,. 

jcc~; ·t(~f ~r1~d£i•~t licet:1se r?l ... e 1.tke"~it;~ st\tf~Jtt~6. b:,r tlAg; f&~(1~rt-tl r°O"!r~.t'" 

COJ1ii.'>J,lt.?.$ l~n t,., i.t$ 'Ct)f :npp:r,>;;.1.n(t. 

•X;-t..s Bu't'ua.u: s :¥~'f't:i..: ip~ t:k.0.-1 1 r1 l'(;-r~ com;?t'~ll~r~~ i ¥l'¾ r. h'-:?.i" hn.s in :(Jl&.r::a ir,:3 

~~, :tnd:l'viiitM.J. proJ·ac t 1)~¥l!.m:ing iG: co~B :tr; t::iiz~t. wi t.b !. ts ;generf1.1.. ~:,:::.iipOilh= 

~:U.1il.J·Uea to pr.oo.o"':; .';i t1iltl c.r,o:i'.i.i{,iitio.~ ot t~.:r.t;'.!'.i}J. i?l~~.; ar!.il ili::ti\':ir;llf;$ 



¼ 

~e1J~n1lly :r,z;il:£t:i.~i io ~trt~m,:)::;, :t'f.)CX·\l!!stion ~et it~ r:i~~cit'if! ::,~mpef.'t"" 

s:fbili ty to t';t}{J;ver2.te -with and ,P:l:'OV:i.r.ie 'GCC-h!'l\i.CSJ.. 1$1381 Stt"\!:::C,~ to 1.r<Ni•.c• 

ernl o.e:9art'.'?l,:mt~ aw:1 a.~enc:iel>l. 

T'he Bu.re::.u 1 c1 ir.nrest 1.gi?J~:ions .s.nd. z,e1;.t,2'·t:, r~lett'! t,.rJ t!ie toi,el !'~Cr.'eat'.lf:'Jlll 

aspect~ of ve1ter ~,nd r~1m:~ed l!md :p:rog:t•c:il.1£l ar.id 1:>roJect.s . Cov.@id."' 

til!ra M.on ie gi \'m:i tc all 1)utdOO?' z-eic~ea t:im1 &cti vi 'i.;i>1.Jiil { iu:u::luill.ng 
' 

h-.,..,,'"'"'£7 o,~ .:i .,_,, • ..,,,1v,,r'. •-•'••d~,1,. "":r"' ~ ... ,.. ... ,,,,,,1·:,.•f1 1> ,._..,,,..~-. '"''1,;._·i,~t'> ,,,.,;. ,.,..,,.~..,, •• t..,. 
,.1-;t.,1.1.1.~ ...,,.-z....&c~-.: :J~\A, {"' .l..~inuw .. H,~ J nl.,1,~:...-...t.!. "-".\: 'J;.. t.t~~-iWoG.....:,t ~,.,,.~ (.:,i, lt-£~~.:.ol ,t/1J ,.~~~,i.,..1.~, .;&a:., .. ~ ;.rf'A ,.\ •. :t'h :c;., 

wa'~r r..na. r.el-ated. l~d reso,:ace.t1 . T'iM~ t,(;Ope smd det&\il of th~ liu.:~/i~~~ ·i ~ 

st11t:1iei1 51'.:s.·~ key~it io the ;re,;r.u~\l'f..)!?1e:.·~,tri of tl'ie !iJ.&iil!(:J i"~l:." ~d'hc-,m the 

8 ti,.<:1y 1.~ be:l.ut,1 -w.mert.a},:;r;;n, !t~l c~i'l:·tf.t:t!l :t~~te~cet5, t,he iJZ~.,~ta~:Z;;:~ 

of _pn~o~:x--·:r1.no: ~ i;-s~e1n1:,sn:t f,;;:\:' :i.:.':!.v~n- 5.n it.a nat1..t!:.'til f, tate t~ai.i. m~~!fi;~'d~:: 

-sn:r j,ll~utm i\_12-." .-.1:a :t'ilpt.t;Udl!.\l:n:rt, Hind wt1 so .s·i;at~. 

lt-:i eortJ;t'~!lt,:D:I, ~t qc1t~ r.i ~rer 1;:m;;d;;1 ~la.unit"P,t.;, ,,. the ~'1.,:l'.'~11ti fo:t,'l'iftt.t.'.'1tel1'i ®":il. 

eve.lu.at•~,a t;hr1 re,;;re·::;.tJ.o~ C1.)rl!J:0W.::tit ot' !l>Ilch. CCiy'@:t·~h.cm:ii ve: :d:.rGi:w \w..1,.·-;d~ 

lll8n.i.;l7 

J.1:.~ Ser4~.te Se,lfj\~t~ Co~uittrJe· 0~1 tlt:it.J.O~f,;\l. ~~tezi r~Dit'Y\r-~l~Cei.~ :lYl 1--ts X~'l)Ot:,•i:, 

&;< 'J >'>"f' --C' ,,.,,,(.'~ "'f'.' ii.i j,:,~· .. ,-~ . .... ,).1. , •• -1""''··•1,1; ,, • . ;1 Jl e1.J .,,i--. ... o.,..,.,u, t..u~ ,iF,-:9-l t..:lv:t t·ortis;n:eh~~~ i <1;1i p}.e.E:tr:i 'li:,;r 

·t,l~i.:i ui;e e~d O.e·1lel.01.;fil.se:~1t of 'i--."~ .. .. ~~~, f~;1d. -r;:lf£tiei) ~tsnO .. 1~1,:,Gt~l.t?~et) b~ "!.01:.->.,, 

,E1;;.l.a!.;.~d ·;_;y 1~?(0 1'01· '::ill rns,.Jc;x• :r:tvc:r 'ba~ir,,1 tn 1;,he U;:dt.fa•d (ft, . .,.t"'•~. 
·J:r::.e :Oa;pi:i.z>tmem-~. of' Jzi.t~,,.·io)~" t...bi•<Jl:.f.;h the l\~, Ho1.:; ~\:11.t<~:r- .RetCi?.l!•c.ffe~ iJor1iin,~:13. ,, 



5. 

iti', ti. ~~rty t,;-..\~ @t.."3.ti tWt.~ n.~Q~~:.:111 (;. c~~:~:~iimte~. i~t.{llt'd~ai~tmiii~t~l 

pr,,gx·W'.il to e.tt~in 'tM.t ijC~l o 

'.i'~o gr£1ltleYl~},. 'typiw of coi'iiprr;.b.cniS i~J~ 6tU(UelJ ru•a '1.mderwey. (J.;yp~ ! 

st.u.~i~~ ell'~ g~t;~:rC:.t in i:'tn.tu:re :J!J'id ~e i'ef~n•~d to as fr.WJtev.o;r.k ~1tu~, .. 

iea. i!!:l\"SID}J.:V~s of tJf,e X atudie,::ii be:1.ng u.noorta.ken it.i Oilr offi,:e 

are t~~ u~~~ M!~~iij~ippi e.nd trJe C'hic Riv~1.· ~~~ion. 

1:rn,~ II a'tudtei ~·~ moris d4':i·;ail~~-· <M:t :r.·egiOi.'R~l office, irhich c,:s-:6.'.7.·t.ll 

nir::~ irt~.-t~a, is l"*fil~('Jn~Jbl.;.~ fnr. the Gl'~ti:l Rivel" b&sin etu.tl.y tn Mictd,$~~0 

th~ W&bt-:.r.ih !'ii ir~i~ ~lf!lt:1 ~t\vly in :Ul:bieb ~d. l11dl&P..~, e.ud ti:&;l"IJ Bi.~ 

~'u.11,1\v Riv~i· 'bMirs' ):ltud.7.' tn Illii.mir$. Bi..r~<i\ti Iii tw.5-J.ti~ ~r-a <;D-ncl.uc·,~d 

i;-:t th ~!-. ';r:t-\.:n,• towm,Z'i!i. il~t'3~"'mwtnag J'}:!'f.le:ent !'l'.'!l\ll t~,,w-:J!I ~1~tdoo1:· l:"•S{:1'~~"' 

titm lll*.i'~1i!i i~ tti.1:.1: ·~a~m, t..b.<°: Iitc,ot f(:~;13i½l~ i~~~,01$ of m~~tint the 

:f"1Jt'!i~e~-~iori t.lJ~e~ili, 1:::-.r.s::l t!r.i,;; <1ritcr:~~V't11inijl,ticr, of tl1.~t~ po~··tton r,f' tti~ ac·t~:.tor0. 

.. :h:i.~h who1slJ t,,~, Y.~li.":n by t'£-d.e:ro.l .t oow.-~l?~)c~xhl. pu'til:lc f i'i.nd. pd v~t,;;;; 

5. 1,·~:,:.~t~tf~~-t~J ,J 

!i:i. ti.Iiderta~rJJ.ig ~.!D.d5:~d.d.lli!J J,ro .. Wd; pl.tm.n:1,l'l.fl., the: 13\J1'~tm :t'o:nm.1.lixi~~ 

and ev~lv.,s:t~~ ·th~ 1:·~c:i:ent:!.~t".l. CQt~tir)t.\M1t c,f a;:1lectcd ,1atei· artti l"~le.ted 

1Htttd ;,.A~~()v;.,:;-e;~$ »1~r>,j!~•:;t1,;. 

?-t~:;- i~dividi~l l'l'.'l)J~~-?,_;~ ~J:'~ l:te!Juti:o't.1 y- _plm::ine{{ i.tiir1.?t, .. ~nd..r.: ;.1tl1•· ,_,f 

irhr.: ,-::009:r,-::h~w,d,ve :dv~J::' b!!.;.,l~"I J>l,~.m:ih~i! 1,ch!:!d~1.~, i~,f'J(~t c,f t.f,~)~e-
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:piroJ~et;~ l!»1>1'le ~ecr~a,iti,o;c;. tl:ifi"'.!i.t'ic~o~e, Ttw-~~ wb.o ;1;"-&Jts.t.?.- ~~~::cq.t,ti/:>ll 

CZ.('> .,,,,,,.,.,,.,,,, ..,,..,.,,.,.,il"th"' """"'"• j..,,,,,,.;.c,i .,v,"+"'<"I ,.-.~,f,.,,p V-"' -~ 1~·•...:·•-.10 i: ' ''""•~t..'t'~ ~•"'"l•;',{"; "'n""·~ - ·"' 't>;G Vl'-i.· -6. -~ "iPl\-'Vr.&..::, ...,,\\:.> .;t"A ~- ~.:;1',. fJ•• ~ .... ,._.~;:..,,~ tb ·.,.,. ...;,.,. ~ ~ ii., r. :- .J- •.M j --.<.-t.A- ....,..__ • ~.,., •.1e, t!-~T;:-J'..:O 

~::ific:i1.;..U.y ,~a S~mite Dncu.;'l'tent 97 -w11·,i.i:t ,.ma iM\aJJ.~d ~mtie1: th(f. ,11.:::-:~i, ... 

tion of tltS; P:t>~'.:~i.tlen:t' s WS;l.te?.' Ream .. xce~ Ceunc:i.:".. in 1962. ~-t:t·!.J .. ei 

'0""1 " i-d .,_. <:!•o.,.,Jll~r;J.., ,..,.,~ ·0<c,,...,~.-•·h,~w,.., .t,,. .._,.,.. _.,,. '.!l•,-~.,..,.,..1..,-i-,.;..,.., ·t.-..,1,,.,-. .s .-. ❖ ·jn-,,, 
~~~~:~:;..-1";0 . ._~~~~~~~,r,".f-.~~;.~!!,·~~~=~~ .... !~;;?,~~·~~e!:.~~~t..,_~:~~~.::.~;"~h 

&U.d n~~11~:-w t"lf F.l~.ttae for· U!ie e.ud De.nr~).~·~t;ili.'l;'t: tlf. Wr.:t.tcei- e.nd ;.'teJ..nt~-~ 
-·••~;,;,,-,-,.,.._;C,<:lo•Y~-•-,. .. ~t-.,._~ ..... .,.--..,_#ff,ftl,-,l.o~-...... ..,.,,, ,,,......,~~----...,.,_.-,i,.,,___,_.,.,,..~,_-4;1""-=>.,_:.,.._--.,.:::,. 

Lii.t.!fl }l(;@(~;:;1\'{'.1:/S:: • it 1t3 a IS~'r.';Cil' 1c g"I.X!d~: to ,fill 3~(~fte1es ii:r0.rol 'l!.'efA 
._'l,,..,..'Pf1CC-.\i1C.,.-..,-.,t.-.. i:J.."•YWR•N~'.S."°".. • :,.. 

iu auch wor\1 .• IA.:t m~ ~~scribe ~om~ 

'l'h.:;,; OOCW.;,'t.l:! t ~1 t~:tt!te : 

,,,s, 
""~ the @?..d,deli.riea i :i,; pt"Otir.ilg~~ie • 

Na:t.1(1~2l q:c~.>~{};J'iic dirn.~1'..1~n·, ~.nc!. ~lavelo-f!1')t":tlt o'!.' .e.\'i.e..h 

~·ezi.on id.t~:!n th~ eoulrt,::y ie :e-et.fir.Yt:i~.l i.(;i t:ie m~inte= 

~ar.iee ct n~.t:f,cin.1.:.l <'~ t~e-n*:t.b :e,x1.1i th~ ~t~hi~•1~,:,m•;r.rt t~f 2,1-t~, 

bt'Si..t.2tt'H;ty iev.31;,, ot J. ~ vi .. ,~g ,. 

Wtt~:r IJ!4Ji!l :i.~~J,.at~d. lat\cl. 1~®$C,~c(:;, r~~··r,t:lcp,m~~lt m:tii.l m~e,gi2'.7tl~i:rt • 

.IA:re e~l{:ltm:ti~J. to iil?(1,)\"!0mic dsve:Lo_pn~:mt iind {!,f·(y,.:rt,h tra·oi;1.e,!.i 

th~ toll@~ir.ig c;on,;:nl!'t>ez1t pro·,d.rJ:1.-<)[;r~: {l) lildeqt?ilt,e ~u:p -

111~ ,..~ ,.';81' .. ,~.,.,-:-I'>('"' ...... ~ ,; ....... ;1t~ t~ 0 ,;:J', ""< ~ ... .,,,.. ( •.?, ·, ~-~~ ... .,. ,., .. ,..,,1.,, '"'ll' 
~ ..,1-, .",._ .... -·&- rt.J~<. .. ~•....,,.'w "'""";i_. W-"-+'-~.-. \ :.-;.~ .......... u,, ""4'•t :..,-;..11J,:;-.- ~~-1e·,.,. .u"9 

:t.'-1:'l.e!.:U.~i•'l!~D tf' t~r;,.'i;~it· i"¼iv:t~1i,tic,~~ i'ae:P ... i:tfr,&>, (l~) ~yt;0..><0~ 

,>J, ~ "'<c:t•"'' i; ·•·t•"'lye~~ I~) t'1 ... 0... ('◊li,·l': ·1•0 l ,.,,'l: lj""fl"'Pant-<il •"'n f~~ •.rw:eP-.,., ,,..)."~ "' :\.} , ... ;;: ~ ,.. ,b. I \ ., lf " l J. •..,t """ • ,. , .;,,~ •. ~ .. "::f ,t ,,,_ .. ' ... i ...... -w .. . ., :t.!'I : 

(6} l~~i1 J ti:.t11ili~-t.U<:l;,,1 a:,-1;~J.~~~el, ('7) th•;e,'5,na.g;;: r~-1:;aB ,.;.'te~ t-

(a';. 
.. j ·1,10. tiit•;]kt•!)d p:ro-t~et:i ~ri .w.J-1. manag.::",'l)~::1t ms~.si.i.:r':?~, 

.. -



~ 
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(9) ~utdocr ric;cr~.at:ii.vu Md fiah &16. wildJ •. ifl!: ~~lr.tv~:itt~si 

ooiti (10} 4':!.l"lf ~1,;h~:,:, ~na bd.f ..rh:l<::h i\ei.1~lopme.H.it. of w;1;,t~i~ 
" 

~d :t•~l~t~d l.snd :reii<0'1.n·eea c~n. ctlnt~•i:bute tt) et.':onomic 

gr.ovi~h tmd d®velo~1ent. 

'!he docume\'lt g!'l'f.:© O!ll to disc1.ia~ :i;,rese:r-v·,,:,,.on Md at.9,tsa tbs.t : 

lTO-p;r atew&:"~dshipj iu th~ long t~m :irite~®~t of th~ 

Nat:ton v fl oo,t.i.ni'."al OOU!;!ity, :r·eq_ui1•1iw, :S.n. pa::t:h!ttl.ar i~atai.11c~rs 

-~.sJ;: 

{l) 'rhe:t'e l::-e 1.;:z-otrictiou. ;mwl ::r~hc.ti~.'.tl:t 't~tioln ;;,f rs-aci;.1.'f~ea 

to it1Bi1.r:e: ~'t.!\il.:!J.rn.bUit;y, for theil' -~fJt u~e w~n ne1~ded.v 

(:l) ~~!'l !8p-mc~., ~:r.\';co a.~c~,j\ and 1it:lld ru_~~~ o.? :iriviei:i.~l.l,l! 

lairs®? ~~.cl~1Hi .~ i:tiouut~-tc..1ncl, ~nd :>.:''fil&tf-.,Ji. lnu.d &rttio.B b1Fl 

!ii~in.t~i'tlv.;~. ~ri,i t.?!3~d. ,:'.:.)~ ~f:i;(!l'IJ~tl.Ot't~l J;tJIX~(i:t,(t(,:l" .i'l.tit 

f""' \. j,1 ~'fU.~li:i~,~ of uniq,ie ~~t,:,n:~.J. bG!m.;ty., h:i.sto1~tc~i..t 1 sr.ey. 

5.H.;i®lZitU'ic 1-Rltii~t'f;~t 'tie ~1·cae1:·v•~t! $.!i'!d W£>.Ulgf~d p:i\"irri.S'.!;'':J.l~i' 

f@'.l;' "the ir.1~:b.."~i1;;;:!.ot'2.; enjC,'Jffll~!l!t:, 2'.r.td f.;'11wi-:ation ot' tl'!.t'l 

p~,opl;t . 



" 
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'l'~~ d.--,'1uiil~~-t ~:t".Jt2~ tt.11:~ ~t}~-B ~•iw~~nn tiy 13·~ttz,;:;: 

:'l:~1~ irel.1 ~'beiv.g rrf mll th>l: p~~ple Bhm.11 't{? '~1'1~ l,",1•tc;;-z, lciJ.l',.ig 

dtrt~rtrrl~$.IO'I:. :tu l:on~ider-:tng the l}~st !.!Se o±' the ~A~ier. 

a-n'I.! t·~l&:,t.ed Llit\i.t 1·~..:i~n!1·.:e@, 

r~·t Uc$ -M~um~, .. ·m:-m;, t,bat w~ ~,.r-~ ~'Oi"ag t o :.1:r;rply u{JiU~ fYf theoe 

CO!.h1 :io.ei~:?!'t)).M.ow,;, to tW. rt~ t-ui:.tl l'i "..f(i!'.i:' b ~,~ I~ • I lia~Ji\t ~~~l-1i~t~8 ijOrt1~ ~1,:e1.0i., .. 

pl·~iil itl tbe Hm.t~.ob ~f.d!:! ir.1 !~'ii.an.tt (lln!l)f;'l:'~ti.t. to thG ~t--~<i; c.J: lcn,,a,) 

t~• i::u.untr.•i;,t'i':,$ ~..a:;,~ ~t:ail~:i:>o t:.~pecl~ er ~..,ec.~'·.f.~t.lt.m pl~m1?1ff· ,;~,~ 
.i•.~f.!Mr,1 

:.r;e~.ibf.~&' t.)w/'~ U'i1;; 1'[,,. ~o~cr,;:U.~t.l t,yp-r, !I S;tt.\r.~y i:¼t'ld t:br.d~ tt. '-t{fli~ l :t:i;; 

l~t~m tiQ.:tt)~\l.1Bl,, .Al .. ~t:i'l 1 tJ1etie ~x~ n_f)t, tee,!¾ te't~ ox· :<;cf~\r!l~& 11~tbod ... ;i ~~ti 

UJ .. '1.A~s·ts,:-.r-:t.~· COl?.P.i®r-.ir.tio~~a mor-Q; t.hfu'l f.lilita'tlit1t1it1 ;,.i~t&{>t\1.1. 

1J;f.\(~ hrt.tSin t&i •sJ..l\'le\)1;1t, void l•f u&tv.:i'.'~~l lak•a,s 1, doe~ :r~r,)t 'tioJ.ide,t' cm. tht~ 

c~~e~~~~ L'$..tRJP., 'S'Xtd. 01-:~ly a;, l'-119:t:~ ',j'i!ly 1:f;•W !!:tl'.',tV.'.',aJ~ h.ev~ 6Ut':i:'ici~1ut w~.:tet> 

yi.:ffPJ.' ;:;,xouml t,,:.:, ~m1>11,01:":: Y.1<.n:e r.rui .. l :11i;;.0:r em.:.11,n::t:., ef ·,rec .. ,ef.',tioon. Also.~ 

tJ1~ h~:n:i.rl 1.6 g.e...-i;;,i't,.1.ly 1~,di:in,g iJl 12.:r.ten;,,ii-we 'rlCC<il'.:.~lU!'L lt i:$,ttU.0 QJ...::.y 

f,,1hn~·e, -~~at, f~Ub:iitaz:J_;:lfl.\). ;ilte-Orn~te r:rf :i.~q;<.:1-,!~!!!",t1.oii .::r,ri t:;nly 'b,e r::f_.t·tt,fJi-~c~ 

·b:J' im;po,ino.it:it \'fr-",t·a:r and ft~v.,}lo_pi.ng i:t6 .. jecent ln.r:u:!~. 
~-

Jt ffe,;:;;,:,;~:fa':J i:.h&:t t:h~ €):'f;&te~t. 11wctm·i; e:ii: de~l~J..U~ :in the Wf;1.ha,9~ !H1Cd~ 
•S"'f .i~ 

it.$ lm ti?, u t . It; ufi1.1 1:i:r.":.;buhl:;1 _,;;;m9.,iu li~tG:ut w.i;d.l m.ti."'f'~V:·t.,~2r.i-. :r~~fJ1:.•us:'1;®1~ 

si:rt.~ J)i'C-td.®~ to'%' f\;J.l ,:,1(!}r.-.'l~.1tdoi,) • . 



,, 
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,,c.,i",•'~11"-(:<· • .. ,d .;-,.., ,1,.,,.,.., .. ..,.."l"" ""4 n .,.,,~ ... t,J! t,>4n ... t~Ol::i ""C' .. ,...,,..,,,:<.;-,..,,-,.1 .,.,. . 
.-;::;, ~ .bff "'-' -:.,1li~ 111':....,/ """'.,..~·tr;; .. ..w.,s•~ .t.i.rll,.,f ~{;,r;.I, -~~ '"'~ci_, "Jh <1L i.2, '11-..~JOV.,.:Y.f..J~ti:V 1., .PJ.:u:i.01.1€::t"i th~::t"Cs 

m.\U<Bt be 9, })cir.it. of <H.miniahir.1g 1.·~tm•i::1i:l ~ t hir~ :p,'.:!i,?.it :ii.'. ~-i:111 fe:i-

c.~rt ot' ei~t it~ fJOSt of ·th~ Ws.bash"' b.s,r:::i.~. 

'ii:1~ ft.:,lJ.o-,,.ring ie the :gz'<."JC~?rS:t.u."t': ,,;e fll.U.o'½Y iXl 1.-i;:;;i;,,e,~'.112..r.dng t:i...~J ,tts:tt~titm 

t:it t.~ ;-:·eaez.~~,roiz·: 

J ... , . , b . " -~ • ' . ' t.' ii• ) .,,. ... r, 'l''~·~·"''"'r·~·, ,. '-" .. , ;--,'!,•pr, ,'" 0"' P> ~tl'O ( ... . , ~."H·•"~' l1l",.,.. ?-~", "'l lj ,.~::. {'"'•f•'••:,"""'' --'" e ~ ~ ... ... --~o ,,,.., ,,,.. ~ '-" ~-t. "'--,• o-u . " ... - ... ~..; .s.. ... .,,., ,._~.... . • ,1.r, ...., t"~ .. wr,1o,.,_1 -~"'i" ~.: -~ t.,,._ ti • ;. -..&,.,,-• .....,. ,.,. ~ ... ~ \:,~_,. 

"""'~ ~. ho,-o ,.,,.,.,"'t t"""<' , .... ? >';i,,,¢ ., .. ~,._, ,.,,.,. .••• .,.d .... 1~ ,-!'<'" (~ '; <·•?-'H,; lf1'r'>•"1~h n-? ., ..... jli<I ;,;:i .:1,,,. ... _.,..,,,,. .... ~ ,.,,,.s 
It,.".,.,;,.-, S f.Jo -,. ~•°!i••.\.11-#'iiilh '\.i;.h '°·~'-'-' -.,\,;;'itJ°""'&, '>PON-ii~ 1~,L..,, J. c_ ,.,,.?.,(,"l'",. ,c•t,l(Q.__, ,__,...., ,n,,(jll,. ,..;apf,. .~ l"-1,<1...,,_(,.,..,. ,1, .JL,\~ }-t,,,;,:,S'.,il. 

h!r th~? s '.i.~t'= of th~ i·l'.t~et'vcir ,_ 

f!.~ ff~{'~ul1f:.'f-C·e;~ th t ~ e :tx·~le 011 i;h.~ m~\~ 
., 

i~s the l/1t1:...!'t~!.t~ ... ~S!!:J~~~!HttL.:: 

~j1;:m,b.~r3 c,f !:1.'1ti-ib :t tm.·d·,r; • 
~,an._..,r__...~-;:_'C:i,,~-.,..,. 'l'f~-4.0.lU'-'",;t; ... --,..,. ~.~•·1, .. ,~v-~ 

3,, 11~llttt!!;tio~ ;fith:tn ·~1;,,e t~i~~.l.e 'ls f!tilJ.cu.l~t..-ed tr: the i!~;,~i·1~~1:: t->n~~ 

Q.~ltii~r.:C~':l' w~rD.f3il:i,lJ I) t1.11·u:!'.t',¾ the c:•1·c:le 'M.sect.s s. 111:1.Z'ee m®1;z,e:,,r:cl.:l.t.!\11 

ti1J:--e:-~ 1 the P~Itt~l.a:ij_c,N:1 }JJ dirt1$~i.>"Jined, to th~ ~-e~u."eet ~3'1}l.t~ Sil/Jtt"J.:'l;:.~ 

p>r•t:!.".:":ti O'i: tl:w;; c:l ty for w11kh th-:"J: Btt:?ll:&~.!. -:-rt: t:•ff.ll/:i'/.tl,l iu;,.tv, <:!2"?AibliEti,::.~.i~ 

~ ~pvJ.~.tim., ~a1J:mlati1..::u. 

Z:) ~ 't¾;itS i,;~ .. l.ly; :tt; in1 ~~ ttj )J.O·:Lt(! tt1~.rt; t.hcr.1
~ · ~ill~ Ce 1tecr.1:r:~i;io:1 't.f~~rc:tt...1i'.tion 

™d· ·Vi·•~· ~"'"'4:/ ''•'i ·r.•,.;,e;.-•lct: .,· .. t" l O t '~"fi'"'i" •"h{-> '\}'•'ro•·t ."''t"'~)i'' P 'lthi"" i·¾i.•~ ,,... ,(•"'r-'le f;.\ ·h ... : ... .; , ,o.- c.!,.t,;.,i. ,.\,~ ~ ..... ~'tly,~,r_';,. ""'- ~ , ~f"1. ., • ~ ,Ji.,,}. ••,,H.fo 1$#..n :, !J.. l<;J~,~d, 41ff 'Tl ~ • , J......_• -U••·' 4-'..: (:i> 1.o~--.-.- • •b ~ 

Il?t tis ~~Ai&~1..u1.r,~ -~t'"':~-- t.: 
'-'4--,,\o":L~ t!:.h~ i~J tJe~J. !,t~l::":i.{~:'i_ :tB 1975 W.i:il?.~ tlt~ A:1ei·:rir~1i:tl?' 

li~1 Ct:)tl;~rtru.cte~ t~nd f.ac ili ·t l.eH a~~~ cc-11,~ .. 1.~ .. t~ v ~1>,(~ bi":,t1i~ .f.-.:r:._t~ tUl .. ~Jf' 



1 ., 
.:-..,,:l\. 

1..0 e.sav_;:nfH:i ~!l o:':!'~:rag~ conclitio:n. S:J.nt::t: no res~:evoir is t!.h,,pletely 

(i,'1Je"Xft,g~1, · t,(l,~ 'bl';!;.iS~,c t·ect,o~ of' 1, ◊ 1.G TM:1d:ifi1:r,;d u.p -'!I.' de~ ~.ccot'dit~ 

i;o the 11:fobe,ble ~:ff0ct~ of seve:rrAl qua..lif;rin.g t~ctor.'f.i. L"l thi1.; 

'C{!)ga:r.•a, lil @'~nt. d~&.1 of J;~r·om~al jud.g&.11!,'mt is j_r,·rob;-ed. 

Qu.-,.lifying tfl.c'toA1~S 'be:l&½(t ur,ed as a 'baets cf jud~;ent ,t\Z'~: 

l. Si2,e of ?'G$Sl"l:!'01,~ :aa eomi;w.:,<;•0~ to th.t~ !',&nge o:t z·e:se!'w,ii' f.11~%[).) 

ior: ~ given :l;"&.c.iW!l • A 5 ,200 s.cre :res~~'10ir ia the ~ifu.•ange ~i'f.~ 

(betli~,:,,.ri 3,501 to 7,000 t';tc1:e!!-) fox- a 50 m:Z.1e :r:·ad.ii.i~. A <;pru .. ii"yi~ 

f'pP.?/'\t .. ,f<,•P 1•·.-. t·.. ❖- ~t: {"' ""'l'l"l'\l"\""d t" Ia"""'"'"''"'""i'l'"" "'"' .r,.!,1e·i ... , a.1 .. ,,, ro•".l' ...., j;Q- v-...~-:. ..,,..1,, ':,,A.~e - .. • ~·• ~..,J ~,-.,, ~Z'¥. ~,-.;.. . t.p ¥6'-"'- VV ,., ti't ~-.... W .. ~..,J., ,:;._ .....,&.;; t,i;.\\'S:fl~ 

differ f:eoo-: the miei:i:a.nGe ~h;e. 

2 . La~;~l.ii;;#' oz n:{t">,.i01." ~.:ipuJ.~Uon cente'l's with:ta the c.b0 i~l1:r " Up 

to -~ ~~25c 1:o.is 1:-ie::t~:1.ns tt'.i the loe;etion of 1 ne;.t ®l!:i~torl•~!;i of 1 1a:r~s 

~itie~ withi~ the l~IA. 1'htts, th~ n~a:rer ~ lru''ge c:tty ii.:; 3.itue.t.:~l 

to t31a !'i1~~~::vo:i.r, tJJ,e hi&{h~:r tl1e i:,rs:ib~,bl~ v:1a:tts.ticn. 

]. :~~ge J:uJ}'u_l~tion cei1t@:.t'~ •with.in cl.::,s~ pr<:n::imi.t,y of' th~: ,1v.t,:~1!.'.b: 

of the r~1t1 .• Up to t~ 50~ 1fhis maker, ~llo~ai1G0 :fo:e th1.;~ ot.v:tou},S 

ef:f~cts of' la.rgi:.t;,.~ ci·f.iea ~chi.ch &:r.e s;i,t-u,;,,:ts-d just out~it;i~ t~b.e Rtl1:.'\.. 

4 . B.O-'~.ds • r~ · + 1e v;tJ t:O ""' )• Gen~r~-C~J .. y p th~ f.:xist,tug or ;;wobsible eru:·.ly 

i'\1.tu.!'(~ ros,,i r.,~:tu.-.i:..·k i~ m:it r:.~X(ls:!.o.ez1:11. ~-ti eft"tJlCt r..i102'e Lll'.'.1.'ti i.ti.,~ 1.u!:M.J\l 

visi u~ t:1..on., 



~ ,, 
.u:. 

5. Hel e.ti ve u:r·b?.k'.\i ~e:t i on o!~ "t.bt= ;;;~;y1.tlati,;:;,~ w:i t..t..i.n the P .. MA ~,d th€~ 

i'¢a•,:-:ca~·t~d t'•iture t.:r~n,;.,L VI) to -:;t 1◊ ~ 

6. S:i:u:: qu.-D.i ty 

a. Sht•l'$l ine ;;; . 1~0 

b. Ponde,".i. o.i·eti t.40 

The sho:r1;J .. :tmi a.u;]. ponded BXt!a a:r"l:: i'.fiO:::,t im)JO:."tR.nt qu?.J.ifyi.ug pr1i1~rt2. 

:.(:he ~1h.c,:·ei.imil .rtn~ aidja.c l;lnt lti.:..ids ,:'l.$t'i:il'1.1rl.:o.e :m:,t o~,ly the e,ttrt1.1.ctive:or~as 

of '/:.he ar-~a but al~o the .ibtl '1 t ,y to Bi;''i'V~ i;:-®t::r€!a:Uon. A ~ho1·t ~b,(>I't!·· 

:Lii~e, or em{'; t.oo &.te~:p or not ;@luplng sui't:!.ctantl.y, grei:1--:~1;y eff'~ict.Y 

i~he ~Beiulne1Ss o:f th~ &~.,.~e~~~~ /.I. l'<=i,H\rb'VCt:r "id th tlt1dGTWQt:~:t tcp!:'-g'l'.'(1.f.1b.y 

t,oc, .:.t❖J>EJ? f,~r- 1"Je~.ch develo:pm:imt., too flat for bee.ch dev10lopment, .)) 

o:r •wi •,;h ,,!J.:t.'f.'niiv-e ,eh;:-1J.low flt\,ts l:1.ke1y to 11e:: OVErly tu"ri'.;id det:f!ll.C't.~1 

\ 

f'itoru th~ ~1rea. 

T. F1u.ct,llation cf 1·1.::Bel'.'v\?i:t rmol dur.ir.i iJ.1e-s1jor 2:-ecrer-,.ti.cm Bt.MtfF)n. 

:rrds i::l l&t:K'@iely ;\~~10::r:?cl :i.?.: pri:~limino.:ry •!''P:.J. .. 1..,0.tion bec,9.use of l@,,~k 

of :!.nf. ormutio.~ .::once:tn,;\ u.g o:~er~rt.ie,13. In dete.i.lad :re:t;i:);:-t:; up to 

•1} ~t; ~ ,,,., .. , 

(}, '""·•i 1 ,..:•1,,,., '-~ •. -,;,,,,, .• t j ~ ..; ,.,;..1u,,,t1""'''.l .,~ .. ~.,,.,,;' 
."\ "'--"• ..... i.,; ..... ~~ ~ \olr~U.'.:IGb _t • ;-__,, >'I'• .-,k,l, l,'),.I,, t'.: , .... .. <-.e;.,.. - J,. t_,,'t-~ ..., ' .. rhi$ :;.~ la.r\~ely .S.'QtBX~f~6'\1 

to have l ;tt;t;le ctt'ect c,ve.r t.:b.1~ l'.!.f~ ,)f the project e:,{,(::8J_)"G whe:r~~ 

IJt-:~)seut Jtt: .. ,lJ .. u.ti~,r1 ).13 cons;,dJ.?•tt=£bl~, and tj.~ 1:tke:.\.111.<.:VJfl fji" ~~:1~m~ci;; j +i 



13 

the :ree.somi.bly ne&r t\rtu:re ~ppea:l!'e :tmp1·~bo.'bl0. Fram pa~t e:t.:p~:i;':l.ert~1;; 1 

·i .t a.ppear8 t.h&t,, even ,-tnen pollu:tion i~ EP-·eatly rew.ac.:ed;. th~ isttgrna 

of the past i s hax<.'\ to eraae, and visitation me.}' be expected to 'be 

ef.'f't=Ctl-.:d ,. 

All these qu@.lifying fs.ctors a.re &ppli®o. tc th~ ·br~aic i'actmr t..~f 

1..0. OD the five 11.'es~rvoirs on which r eports are now :i.n prepwlY.'~,~ 
p 

t ion O the :t~tn.-$.l fe.ctcrs wHl vt?J:r.y .from ~bout • 35 to L 55. 

~t'hts fe.ctol" is mu..ltiplied by the :pX'O jected population 'ic.i'JC t.z1~ year 

1915 e,t!d :la the initial via i ta 1;ion estiraa te(t m!'il~tiicmed above. We 

hQv·e s,sii.nuMi!'! that '!!:f stud~tes a1cu! authc~~i~~tion ~rogz-essed steE1.dU:, 

that t..½.~ projects ~ovJ.d. be ·:!ompleted a~out 1970v and initial vb:i.te:ti~,tii 

figur~s e.1-;'e p::~ovid(',d fol' the f:!.i"th yefs-1• :follc,wi~f ctlmpletia~s, or-

1gr(50 

He !lss1.ime 1Gh&.t, t.he :population ,;-:ith.in tho!?. RMA of.' one res0l~.,.1oir w:U.1 

~;1J1m:d;i,1Q;lly be ~1 th:tn 'th~~ BM ... .t;. of' o:ne Ol:' !'L'O'.t'~ t{<l~.i t..iona1 ~ SSe!).;"VOi:i'.'~ 

( e,-;;ra.ee '.L~l'@Ifi i~t'ie/, $Ome .!:\mall). r.rb.el".'l?ifOI"e. we Ci?J.I.Tt.Ot ar,isume t~,11.t the . ...,_,. .. ;,, 

],}OJ!Ul.~;cio~ iri tlti.IO a.tty cue RMl\ w:iJ.J. u.t:Uize the Lr full )y!:!Z' Cel,ll1J;e. 

f1..\tu1·e x·ecr(:1Qtion. demand. 9-,t one location. We ha'\!·~ a.~5\um~d mix JfsG!" 

tJ~p5.ta de-rD.<mlcl. wo\tl.c1 :i.:nc1•~6,f,<e ~y about .• :'$ rrt the nlt:1.t11a·te !f,-:.,r :iod, 

L e , " v.he1·e ite U.$e a. tac·l;o:r o:J.' l. O t.:h!1es t.h~ 19'?5 p,~•J.lat:t(,n ±'Or.' 

i nltia!.. vi51tat:tou .i t-re t,;,se 1.5 t:.l.mes . the 20'20 :po:pui~ti.tm f:01· 1.( t-tim~1t ~ 



.. 

lk 

vimita:tlon. ,.,,,,.,., •• .,. "''" ''""'"" U"'"''~ ,,,.,,.,. -1,..~.._.i.,·1 """'Ct"'.,. .,,.,.. '1'i:; .,,.. "M:i.~•"' Wl.J.,:..;A'!)ii, "~' .J.9,Y?~ ~~,\..i. r.:..:,i."- 4\,L\; .1(_•,&.C-Ju. .t.,~ '\P;11,, 'Wob o ~ ".fl ·Ir,._ !,.!, .. ..,.,ttw 

also used an ultim!',t~ f'r1.cti:,r c,f l.25 (au :i.rn:::rease of . 5 _pe:r ,~a:pit..1:,). 

'!'his ts someth:i.ng tna.t could change 13.3 '!-Te p:t·og:retrn J \n.r:t 1. oee nc., 

?.·Gafsons f<Ytr. e. change at pre~·:m·L 

1'he -pro,;f.~cted ultirne,t~ v:t3:H8.tior, becoroec tl1;,; bf.i:.'Li.r-:l tor d.eteI'minitt~i: - . -
the 111.ia.nti ty of land~ rnsedcd for 1·ec.:tes..'tion f'or the ~iS;h t &.c ti v1 U.e~ 

i.rldcb we ~r.a.1.yzll!. Tt~•ef.ie ect.i vit:t~s are 19•,:ir11.11Jlng~ bofrtirig,. wati;,;-~ 

sk~d.z1s: p:'i.ctticking., carni.1:i.ng) :ne.t1.:;.re walk~: hikJ,ng, e,.nd s:tgh t.1..H:1dng .• 

Where c;irc1..'.~tJstanr.:;l!'ts d:i-cts:te ( ~:uch ae inabtli ty t.n secure t.he retAU1-l'ed 

,, .. r,:,,.,~-·'ty ....... ,.,, ... 1.-,;"' D"'"'''" t'hi,, 1>•-=<1'->1•vr·"'"") "'0""'"' ........ ,:,.),,.., ·1 ,.,.•"ld <>c"'''" .. ""'= ~ _,.A.'lwe-r.o11 lr.l.. :SJJ. ~{~.-u,..,.,,C,Ao ,..,~_J; -~.t...., ..,, lw,.,.:;,{,.._~ \.i.-L .. J,. ; ~ 1t-1v.;, -...,.l/, t,.,.J .,,-.:,; ...... ~.,,..- .J,. ~ . .. C1;7;.~'(;; 

n01:sded. fc.:,r '.i'ecx·e.;::Uon r,1ay b,:,'! made up !:tom the :flood 1::r.mt:rol pool. 

Io. moat ce.ses, ue will s:1:.t-:mipt to ke(~p ou:r outer- bo·ur.id.&-ry of 
~·--., 

'"""C:t'G:lf•<·i<·~ I .. ,. ·"· ,,_ ! 
l~uds to w:i. tM.n a ~:n.~ of the t·ese1"vO:I..~ • 

__ .,i 

rr ..... -•~ ~•· 1 1 ~.,f-rs· • ~ -~'•'!'.:t!Q\.t•t ." .. -~ ~ .;_,., ... ,.. .. -l· ( .. ~' ·f.. 1-,:fi:•· ·r .-., .. n 
_,1J.,. gr::m.e .. si.~, ant'!. •. .,.x:--:r.~.c ... "'"' ,.cin :t,o;.:1.cy •• .,. 1,,ua,, ,.t 1 -;; su.,~,J.1,.t, D(. 

gu:fi~:i cient tc meet the nead~ for the e1.ght F-Ct5.vi ti,r;tJ :tor tMi pro•• 

jectec'I. u.l t:ima.ti1 pex·iod. and (:2) ~hat.. :i.t should be the h,~st lo.,.,-:t~1 .• 

!:,e~t l~nd ma:y inv<;,l.ve r.m~ or. mm~e of th~ f.'olJ..ovlr\g cotis:::.a1?.l:"a1tii.">n~: 

et,e't<!J .. opabiJ.i t.y ,Y sc.:i;;t1eT"J~ ::J tc~1xigrr~1:>b,}', ilCi!'-:S s:;, p.._£bl 1..c C!Ont:tc:l, f:.J!!d 

a-uu:i.n:tstr-fit:lon. Regt:,.Y-i'O.e!!:a ,:jf the othe:r f'<':.atv.:rea r..rf. tba a1~e~; 1,)Ub1J.c 

control ~l..'1t1 economic f.i.!Jaini.2tre;_t:too ma.y ~r'.:ivr:; tn be the rr,01:1t :l1npm."'~ 

t.mrt (~On1~i{.J.f::r.at.tonsJ 'l?S\rticulM·ly sJ.ncr; it ?P:i?e.are that e1..,t:~&.nc~ 

ctm.rges e.ne, s -~ti vi ty fe2s a.re tiec<;:;mtni{ mo:.~~ m::cesse.17 . 
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Ii. suppl~nt t-0 S®nate Doct.t."4eot gr i.fl~1.t~c~ in J.964 gj:v@t1 oe:im•~ rc-0t1e:·i½''i't~,,· 

uui t value~~ :for toogibla benef.i ta for ·111S-te:r oo:id l:fJ,!Ild :r·es-.:>ur,:a p1·0J

ects. Fo1 a recl"est~.on day visit Luvolving st9.nd1:;;.1"d or ctJJnV()i;r\;tc.n;(l 

/lf,Ctiv:\.tteG 3 & :eangie of $,-0.50 to $1.50 :pe&' day ii~ a.:zeig.aed per vi.~:lt1Jr. 

Ft)~ speci.~.J.i3~d &(:-ti vi t~1.ea, a r~ng~ of :$2 to $6 :f/f.~%' •;i~i tor io c.eeJ.g~f.1•&. 
•· ~ 

Tille :i.a i?J'.Jrrther ~:te~, of conaide::'able pe?'tJonecl ju.dgm~nt. ~'he e.igt.t 

act.:i.viti<';a w•t ,\\\~al.yze e.z·~? ~oo~idcl'ed gf::neral :f'o:Ml!t cf :r-ec;:-~at.tmi 

e.cti vi ty l?,rtd.i ~l:J s-.tch, fall hd;.o the: $0. 50 to $L 50 X'~•ll¥(1 :9e3: i.W.y 

O'l'' .. ,, ..... t-1•·""" ,q, ,e, ·~v,,..,..,,., ..... ~.·,·1-,v• .. ,h,_,,4 . .!.•·· 
,.,.~~,1., .. ~,;,,>.a. .. v,~ .. ; r.,,.,.J.~ ~ :.;..t• ... ,r.1,,ts'- -;....--r.;.:.ic:.~ .. ~6 ...-.... uv~ ...... l.., q,.A.lt 

'!'he e,.rt~o:trc of •-1i5i t.a.tio&l fo~· 'c;b.1:.i sell'tc'ted ta.,·[J~t y&tt1..'s tr:l,ves 1.1.r.t 

:r>t;C:l;'¼:a.tior; ~a~iil . T'il'le vialn~i of u. r ·e-c1•;;i&,t;i.on <lay is d1£:t.ei•m:i.rn.~i\ g,~ 

1:.1xpll'1,n~d a.'bo·~a l f aJJ.iui i&1 t.l :Ct}.nge of $0. 50 t.c, ¾l. 50 ~~r r~c1•ef•.tion 

ti!:\\;'/. Mul t,iplyt~~ tlm n\:la1ber. of r.ecxi:teti~~:a ~Yil by the v1:1.lue :pel" 

:t:i::c~'e~~.tion ilay :r~su.lt,s !u oo ~~ tim~t~ of :ti!Ct'ea 1+1ti oou{~t.J?.1•;.r b~no-

flt~ ior C&Ch t0,1\'gi':i, ;.rem: 

'fhe foll.owing fa i:s, :9i:nt:<'i't.'i:i.n:·e to ,I~t?tl"m:\.u,::, tt,,, cl.e~:i.gYi l.,:.ic.d. terr: ~ 

,.}ropo;;~d :c~.~~:r..,,o:i~. -Th~ d<JS l~ 1011.d :!.t'!. u-e mm~:'t.m1J.t1 mnnt-~:r ,::r.:f ~tJpt: 

e):-;:x~c'c.~H1 ·;;.c1 UL~f.l. 1~1 e>X"r.~ £\ t e.JiJ.y ono· '\;j.ra~ cu f.l, no1:maJ. $U.11m1er. S-wnd.s.,; ; 

:ro.t ·.;.•rd.ch f'cc:!.l.l ties .,>r')u) J, h&v.s: t.o lie J>ro-i.:ided. 
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l. Desi~l l::ie:.d· .for ~tl @.~ti v'i ty ii!: do~i.\'tld ~y rnul t;t1>l;ri11t1 ~t.h~ (,';:h]l3C't~1t 

v;isitet:tori fi~e by the il~sign load !'actor 'tor t.ha·G a~i;tv:ity . 

Deg;f$;1 
. , 

V1.e i ts;t.:1.on Y. - )k!ti vi ty pe?c~mtag~ ~,. 
·"" i:~1Ambe1• c~f' 

loan · ee-tir,1ate rate (~:rt;tcipat:ton . ac·ti vi ty &<2y,1;3 
'!or. ru1 

activity 

Pt>oi:x:i:rtiou of ";" 
visitsti:i,on 

e~cted in tJv.: 
$~?.Mt~i.0 

( 0 65 ) 

:tat'i!l -:- sum of ~n. pe1~ rec:re~tic.m 

"""" 
pw:'ticip,e,.tioRi '&!'ft,te~) i:kiy (2.5) 

Ca,paci:ty (lays 
for .wi: activity 
( 42~-water b!llsed) 

(53-others.) 

=~ TiJ..Y'llOVe1° f?:,C tor 
( :f':;.~c!'l 1. 5 to 10} 

~ 

2. 1ro detem~ine f.\CX'~age il'e~,ui:r~mevt;is using i:-t.itf dredgn load cru.~1.&.,\G\ti~mr~ 

tor tb.e ~ight ~cti vi t i.:is .~ w~ u.se thi81 p:t<oced.m:~ ~ 

f?.o 'J..li'Ae d~V®.10}:l~d $,Cl'i?.e.ge.: req1ii:,;>ed ffYJ: s.n ~;;;tiv1t¥· 5.tti c~\cw..it~ 

by ID!J..ltiply:tn~ t\estg~i lc-~,d :for H.1~t a.~t:lvity "tty t ... °Q~ h'~~.i:l;~i'!tivti 

i&et:i:vity aci·:!?age '.f~ctor; 

Ac~onge 6,*)Sign l.oa(t 2'c!: ~cres.~~ fa.ct,1>1.:-

J1{~tt,~ag,1? t®,~ tc~•,; SU"ia t1m::l 1t.sd 1.n BN!O!.· d wH,h getlmtru . .ly ~.c;;:e-,;1·'t.flfr 

~ ~~.l(!,,t.•t\~ ~i.' laml '( og• ·t-,intt?.:t') 11eu- ~r!.ile~. :/SYJ11I,ple: 

Cmmpi~it'. 1 e,,~:t0e = 
24~"ix::oi-;r; 

.itq.66"( (mctivity ~c:r'O/Jl.g~ :ft~c·ro:r) 

J§\J2• ·the wr;.t.,e-r ba.£Sed &ct:lvities (s1~ilil.m'ting;; 'bt-,Q,tin~L ~r,d l,.~,t'!?l' 

ski:tngL two :.rir.;·re,ag~; f.rM~tors ~-i·~ uned•~=::me e;.-;.t.:h :i:'O!' ·,rn,t,tr en!! 

land. 



~ ... 

;»-

~ 

:tY 

b. Tot.al ti:\~ dte:l'i'ved lM.~, a.c:t'eate Md mru.tiply ·t,y lOo '!'iti@ 

&l..t.t>l'ffl t.lfJS: it 9n ~,a~cetrt wf't'*i> f~(;tOX' f'oia tkae '11.'!'Wl& 'l'~'h';r.'£lit'i\)if.i:& 

areei. . 

co Total t,he d@ri ve~1 ·w£1 i:.er iM::x-e;sge. 

3. To ~,ete1".Wil.'H.2 i'ac ilj.t y dev~lc:r;rueu:t cost$ for ~- ~roJ.osed ::ti?Jaer~o2.;;.".i 

we u~e thia p~ccedw.·®: 

E1.gnt ~ctt"llH;i~s ~-e p:rmd.rled. :f'o-g, ir~ tex-11u3 of fl?,l.cili,'ty oovel@~n't : 

tnd111tci:irJsl, boe ting, wo.'~t:'i?. ri!ki:lin&11,p p:llmJ.eki~I, CF.llnpi us~ si ;gi.1tei~:trri.g ,, 

nature ,mJ,ks:. ;:1nd hiking. 

:Fo:t' each t\Ctiv:it;y_.. tw ~k}igf.i lc~d~ h~.ve ~~0.n Claltmlateet. 0
• 0 •1"0:i" t.h~ 

5t h ~.nd 50·th :;'y'\i)@.il;'S t-'tfttf'.J'r' p:r>t.1;}<~c: t Ct;!Il\f,,:.il~·t::trDil.a. FO:V.' t✓h~ '.lf'l'!~fl.l@trt, l'Q'el'Jt)i··t~ ,';• 

th~fi..!l! y~&"S ta.!'~t defined P.2 1975, mllld 110~ . .Z}. 

In geni~A'.'al foi· a :i;;iruitticul~,r ~ctivity~ 

C~st Desi@.1 load 
pin."' a c tiv:H:.;v 

X F.&r,1 timu;t{\Jd ~ost 
of on~ \.~nit of 
·ch.la f'3:i:::H .l't,y 

-. N,J..'UO,l';:r.' r:..t w-~~f.,le ·{oe1 -f~'i"i 

eei•ved by thtn iJ!r.!.!! '.l't~<dl:U,;r 
w.'.l:l i O.'o.X'tl.':i.g e.li-,1?; ik~ 

(;(Hi'G e~tim&.tt'ls rruc>~ cler.:tv~d f'rn~ thi1 t.e1y·g1.:rt years 1n thhJ w.m.m~r:r. f o ::.~ 

~sc!J "~YJ:?t!t f:;f~ f:'it~.cil~i ·t,~~ tf; ·he :~r.tJvided~ 

R~it:~t1s t :tc.:.m corJ t(E :t.:tr f &c il :t "'~y (l.eve k,J;w.itlt\ t ~ :r~ple . .r,.e:wen t _1 ti pf.':2:st. i ti~ 

\:ll ,"'JI. (°""' ~•1~•,;,,•,.,,r,,.,,., ,,. .,.,,.,,~ 1 ·w,·I ,u,s.p,,- ·•~'t ... ... ~ ,, .~G:,e~ .. ,""'.,. "'"' ~,,,,,..,,.,'); " '~H ~,.~ ... .,,.., ., 
;..~~{.C, ,z,\t',.."!-~ ,;:._c',..,\{~ ,['6._;)1,6,bt:n 9 ~f)'¥.. rl,.~,_Ji:.., ... I;"'~:-,, 'l..-\ooi.'>M ... ~1,C.,i.t:i!,'{-1,.,.,.,t. 'r:•!'1...' .. t:..'.l • .t- ....__.0,i,d~..:,r,,,l;t:,.-r,.,. ,, .... ~., .. .,,l~..,,, ;,,'if....:l..~l.,f1'iu' 
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'bt1ijb iu o:i.."'dei~ ·tc pl~«.:~ 'b~m:t'ttt ~nd "101rts on ~ $t.~:lliT.l'" ~~tlW.iI. l1.i1~i:.'! 

for th~ ·WI~l~H:tel'A teu·:t11et. yeerrf?. 1975 at.cd 2C~CL '.rhes~ t~-::i ci:n,t eirti t§a'teG 

ar~ tii.!ZIU \Ri.'Kid to dt:n.·:1:,;e, au {ll,'IJl:!:r."e:i.6~ (itzn'tti®.1. cost fO°J:' l'CCl'f.laticit~ O'V~'if 

·t..'h~ 50 yiee.;r l)'tudy pel:'iod. 

!i€'.lt'1~ [, 1 haw;: pl'~s,,m tea. sorut1 of th~ iOfcmt~l. fn!m!.'.ia.st,i cs we gr, "~(t·o,~;~ 

ift r-::;,ii-~e.i;io~ plonr.d,ng. ~v.s, you. sr:e oi.u• batd.c conaide!'it'ti.oi:.~,'.':l 

!Wd thfil' '1:IBl'l".l~l· i!\'.l. trhich WC~ C~lilt!S' '\i'isi.to.:tior. est:huat ,:8 ,r :n:,i;::t~~·ti(}U 

bernz;f i:t8 .r- di~s.i.gn 1,,-a.d, eim.·ea.gc 1·~q;i.ih~~;:,rts, .ffind rec:iLi ty dev~lo~"" 

men:~~ co~t~ . 4ft!i:" :;•~;isponff!i.liili t:.t€til ~l'-!! b~Q~d. but ): tel 'fr, it ¥.ouJ.d b,~ 

of V81~J.e ·to you. i.t~ :i:·~·11imi tb.i:s :pti,:t:i.t"m of' ol.ilr 1t0:.<"it :i.n det~il. 

')' "''i$;¥<1""'"'""°h!'" ts-,, -t-h,£> QY>'Y•rp,.,,t, ,,r .. ~·1,,_,,. -i-," t 1,.ca •j•-!'., ,;,,t:, ,,, .. ,,.a ,(.,~~;;,.,.~..,- f' '" ,ll ta·•· ,I.'<; i;, ... 'U"-''"" 
<'!1, iii'',h ~-1.1,t. ~'t,,...: ([r, ':\,J,._.;. ~•;.u •• "- Jirdl"" & . trio• ~- "-',Y \.1'¥ ~ t . ~- "),.'it,(, a7~t: 'fiJ ..tJ!tf..f.,_ ,Jt.._, .. .a.-4;,,i. "11,,., ~ --·, . -:.• .. ,,·""-J 

f,,O,me @~ ~~(ti;,3il (.')'i;' Ct ll.t,&i'JOI' z·~~~t;i,J~it)t:'\ . 
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!-:c1 .. 1..1~(.:: ~ 

, ~· 

s R•· 
1~~·$ES 

· ~.tSS i.f.~fJ;. i~ l. \, :)'Y* 

C0nservet~cn Serv!ce 
--~ 
~ "' .. 

.;· t:.:·Q,°'~c·t _o,· 

-:...·sl1eG~ P:::ot .. ectl.~'ir-. ::i~C. . . ?lcc-C P~·e,./e!""~tit~·rt 

. -,.-·cn1"r.(,.1i .. t t_T l:e't€·rre: to ~ ub.1 -Le LP.•.-1 SGS .z. ~ 2.:nt.~nc-Ae c•,. 

~n~ Scc~ata~y of A~ri~ulture ~a 

1 j_n plr~ ... ~nin9 E,.:-d..1 c:.1:cry:,,:".g out 

~or fl00J ~revention 0r fo~ 

and ,:1:•,sp;_,sa.l. c:;_ ,,1.a:ter 

., ·~ 
~'I, .... ·~.,; 6., 

e 0 Cte author..'.\..ty t:o the ~'i,.::c:ret:a.ry o.;; 

~r .J.~ St. ..,_~C~ iza t ic..,n;; :in ~;cfi,:r 

, ... , :.ne d~1v.rt:.◊pni,(;.n.'c 1j},r.• .1.nc C1ns,.; 

of: e N~tict:. 1 s soi). r:.1.n<l 'ivater r~sou:i.:~es. It:. j?:;'(,V:l.. 

f:tna.r1c .... a.lJ ~cd c.'.'."edlt z:ss.ist:ance by· :·:hi:' 

epz. ... eu:. of A::::c.-..cuit.t.:.n) to 1-:ic:al. o::.:·g~mizatl.ons 

pt..;Op.~.C iVlng· ::,...r; -:.erst1sct~ 

....... as;ts .t,:'.;. t.."!C):..C\ 

r-'he{t 

vjccts n :: ..a:: <')'r' 

re, 



·• <.. ' j'V 1 C .. :J E.i ~ ::l. I,->.T:Oj E:(.;t,-t'/,l-: a:ppr!'}c?.C~ 'r' 

~·~ <levelc.pi~0nt:; u:;.;e., a::-.<l ct:-ix~~.;e:cvat i,").ri 

... 1 \r- o .... c.Le·t f.Ji ~~·Jr-;~"L--tt.yr.;e red~;:a:L p~--~~)1.i;.; 'ilo:rl~s 

i. n ·;;"~ -.L :.; f · I el.cl ,i) l't: :r:t?(!t:t.J..r.:cs 1. . : ◄ c .....:ull in :t ti.,;1 ·t:.i "/e 3}:lf~ 

,~.?~:•_lrr~::.r.-~ J:f-!"i~<)n!:-:ii1:...J~L·ty for: ~u~~~{ \lr:.t3.er~:.a1~i1:'.s· be •:~!xe1:,:; ls;:] 

vY loca. 'f:c~, 1 ~ ,,.~:'Ot'LS~h ':-::ht::d. :::· l.0t~E .. L m~gan:!..z1!1 tJ-;.;ru . ., 

co;. rr<1i ~~.;ncr-.. t.;.~ a7.:(·e x·eq1~i .. ~ .. r~1 J:1.·crn J t.)c:;~·1 C•r~an tz.~. t: .. to'~1. .s ·t () 

sn.a~ irig t:h-~: ,"."!o.J tu ,~J: .1.~1.s t til ln.1:J.()r~ :, f ,~;r... at~ st1mJ.z1'J 09e.c~~ t. tor 

ar:.ci r:.1a ~.~-\t.E1rii1t1c.~r::; i '~;&J;~t.)t.1s.i.b~· . . ":_it:les;- ~ .. fld tor :r'J;.'"!{~t:L1s cit.tie 
.. 

i:e.:.11.,;. ,i..1.~t,srt?:n.t~s as a i:or"C1i t~J .. \,;r-1 r~.)~C r.i1ec1e:ca.l i: in~1r1c 5~<--=.l 

asBist l.:'.· c.:1 :r.ytns O'...'.t the 1.t1~p:cove!C!.er~1;:c, ... 

.:•r~g \;;:ta.e tc c1i:~°8.='~ ... t:ha.t. ·T:,'.t·1:r1 at1.tl1tiot,itl a,.__itho1·~ .. "!::~!' 

~ o~r~1,rJ0c:: t1n.cl<::.t· t..t1e: ht-~ -,v\::)t!ld ·be ''-'lSCd ·t.CJ !:>PlCTTls,;~~t 'br.:rd1 

ot:..r p!esGint·: as~~-~*.;':~.4,1.t:u.:cc-J. ~.io.t.i 3X1.d Y?c1·t.or C(rt~s~-.r.,vat:ic~v~ 

pro~:.·.-c<·.:rrs .:.tne ~).".:>:'i1;:.:-ar.;·,,;:) for o;:,:ve'..!.opm.en·~ und .f:.1.ood p.;co-::ec•-

,~ ... o:::, ot m- ·· Y. ·x· 1. V'lB l:' '",FC.~, 1 } ,:~;.r .. 1 ,, 'T' ,i 0 p:i:c-grt'.'.m ~~,aE, de sigYi(~d 

r ~·.J.s gay bct'l.-YEi:~n -t;:'ne.:i!) two t.y;.=,.e~1 of .~r,:igrams 

··nc en21a:n.~=e;1 t:l-2(1 11:L·t.?~rf\a·te :?')~:)nr..~fi.i::s of l1c.1:l:~. 

8Cn•Jr'1!'GS :Eu:.;;tJ·\:,,.i::· sti~.ted r:h;;c.t Fl.':dC:t:i;!J. }\<=;).,;: \1.t'?.de:t: t.h· 

I~c·t '.~.tc·t1 .. t.d bt~ ~~-~;::·:. .. tl~t~)ls cri~.y· to ~st lo~al organizatio 

tr pla.n an. J, riet~dc.<:.~ ",,,c;,ti~ 1a:::.agr.;;1i,en:: <:tn _., L'.lccd 

pr:ev:nnt.~,rn. 11.1e~:1:st1ros ·tha·t- cc•u 1.c\ nc-)t €c-S1J::.ly 1:in Lns·~-~-~.11(.:<' 

}.l:'!..-'• • ;t.hr,:t: :.-:u:r.n,:J.lt F~der:3.l c:or.h,:nv:: tiun 

,.. 
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'1J""£e tr.;2.0.S\lI:'~r:f;tit (,)f: be.t1ef ~ t \"; a.nCI C(~St~~ 1S o..C· .. <~SS 

r>a...r I of tJ::.-e. _9rcc:~~r:G o::: for~1J.l.r..1 :.1.:.:1g axti·: e"vr1.J ... ~!:it',..tr1,~·· 

p;:c-~ ect~ pur~c;ses l:11~.t wi::.1 !)O e.:~c.:[.,:'1m5.;;;;-:.J.1:r so~nd a;).ct 

sr .i.ve t.he best pcssj,.blo ccnn.:)tnat: <:if:. o":: r.1ligib'!.1$ mca s·,,.res 

1~c> n1(~c::t 1:1,:·cJec;t: ri/~eas a{td ~:bJ-sc;t.l\/e.s. Iri. tr.r~ f ... ;rlTI\..11. ;1---, 

t.i.m:. stage 1 :\.t s necf.~ssc.:.:·:/ t.o c.:ons .1..di!r e:·:ist1.,·1q .: ·! 1i, .. • 

p:co.011bl 1;.! :f'L'.ti.U:'e .. ~.<..::oneim::-.c c.::;_1.,i.d:.i.ons th~ r!Cf. .. d .:: ::.,:.1ro "j, ~ 

de'1 .. e.lc,1::,r~,e.t:·}_t., tL·1r:~ ~:i~{!.=ii.ce.l pl--► ~, .t;ibi~ it..:: ... e.~; £c✓ r..· f?t◊J~c,·· .. 

c1:-i.d the most p:ra.ctica.1. m,:;a.rnJ for rr:.&:'..i:::'. ~.r~s tho <.~P~7 . r~s.1 

oi; j cu.::\~ 1 ~$ 

a broad sense~ the pro~esg cf proj2ct for~~la-

tion <'.1.tid -evaJ.l:iltion., ·;,;it.1:J.n .::ra~ •~.,...::\fl~.:",t(r.;..,. ,"1,.- r)f .... ~,--·--..·1 .L .t. · .. ~..,, ,i .. : .. Al _.1 .- f·,- - - ;;:_-;, .. \Ao,,.,. 
_,..) 

i'A ;,.~~ 

pc,licy c:~.nst:r.a.:L1.x;.:s_, :t11 J argel.y a pro!:ileir. of w,z-igh.'.-.~1g 

a .1.. te~:1atj.-..1es? The cve.r au. pla:r.n:<..r.g ,;b j ecti.v1,;~. :c.s 1:.0. 

solect tht~ mea~,~1.n:-es Ql; combfa1.at.l.on,'.)f r;1ea~,:1r;;::;s t.hat. will 

ltest. t1'lt~ ~;a·i:(!l~8t-~ct :1(;.;·Gd.B a1·id ~~•if:ld ·r;h-"" •:,.rc~ntest fXJ,:'l~l.;.} •• 

gain at the lea2t c0~t. 

sor~ of tht:a .±.mporl:.2"1.nt J. .2,g,hl rest:.1·2.:tnts ~:ce·; { l; 

L ;_,.,.._~ ~,- ,,l • ~4r • •" ,-~, •·•' ~tl~ (8 '"t" ·) Q')f' • "•"" ) :•~ J .. i.. .. Ll...l ·:. ,;, • .,. ~,~~t~ f: .~ .. . ~c-, O:t l\icli,.,..5l.b.i1«.~ -;:;; .~: • ...)( , \ ..,) a,,._ ... J_-es , .. wt;,. ;:;.1.1:e 

- ,F f 1 · •1, .. +- ~ . ,,,.. ~-~ • . . ·s c•'· ·• '.,, .•. •,n,;:,.c, { "'{" ><•~·--· <·•'), • , Q,.. ~-••• ,. UO-.... ,,,a,.el l::'f~,..al.<vJ..H~1 ~,L.Xl-C! ,,.,U---"" r, .• .,- ,Lt~'.\.~ ~ ... k,rl /. . .),\..1.Jv 

;:,c;c,,, ... f~o'-•. t•ntr-iJ C.''"PaCi h1) ,,,. ,,r.l - ... • ... ~ ··-~ - ..,... ~·.. .. ...-<.,,;.\,~ ·- ........ ;, ~ ....... :i, ...... 

f "j \ 
\. -~' . flood prevent1on 

st.or,~ge ca.pac i ty in. :...ndi v J.dt1al stx-u-:.~tt.1reB (just r.-:~ceu, 

increased t~om 5,000 a~~e-fee~ to l?,500 acr~-teetJ 

~'11r;·s~ d;:i.d ..:t.:"ier lJ~(f.:-_.t'l r.t:!~; .:i.o.-r,t.::; o.re (..~Orl~:2:, . ♦ -~.,t~r, ~ .. 

7~ r · ; · • Zt G ~3.:-.\~:;. T'\ t'i ~.--... 



Cn.e cf the:: most ir;ipo::.~ :-,ant pclicy ::,;-13st:c2.in.t:s t:~;J.t 

:r;.flu0n.~0s p:rojE:ct f:):r.rnu::.ation .ts that lar,1 treat:-r.ept 

me::asuresj sc.ch as te;:rac.L.g, contoa:.:-.; .. :1.g·, wate-;:-.-.:ays.s 

an.d su::h.;, c.tre th~ ~ - .. ,... •~c .. ::, i- ..... ele~.eni.:. of. any w.::.te.,. .,:hed. pr , '(::~ i,,, 

a:nd shall be r~ons5.dered tne nucleus c~ i.:d t.i~l inc:1:r;.;rr,f:n ... 

for. project £0:1.·mulat.,;.0;1 All other ~easuras Rhall be 

justified for inc:usion in tha proje~t on the baHiS tLa~ 

;:.he land t:r.ea·tJyie:i.i:. xnea~;u".ef.: si::hed, .. J..ed ::or f' 0fopletion .:.~·• 

the wattf.r:shed work pla,, have :be:;;n } .. nstalled. 

Project formulation :.:equ .. .:.rert.ents O~t·e _ , l) ~-:lie 

le.'3.st coBtly sy!.tem o'f st~:1..1ctur2l ,n .. ~asurci:- n0c-;dcc1 r.o 

achieve the pxoje~t objectives w~ll be dev~lopce ~o 

cuppJ..errzr,t tho lar-~d treat,-rient measures. ( 2) ,1,e ,Gust 

svaluate the bemei:i.ts t.hZlt '.tlill -2,c:crue to the systar,'.. 

( 3) :i:£ -che sp:.mso.t:'i.ng local or~;an.i.z~1t:~on a.r-d the Soil 

Conse;;:··vcttion se.i::-vicG, agree i.:.'hc.,t: it is clesit,'.;ll):J,e;, 

inc:r,,=mcr ... ts may be added ·co th,:; 'basic system t:o th<:, 

c~~t.er.t that thev Proauce bene:iite :Ln excess of thei~ "'~ ... 

costs., 

A ratio of benefits to costs of greater than onP 

is rcsf~t .. de(1 as a,r,. J.ndi .. ~ct~:.Lori. t~ 1at.:. t!.,e r:>r.o_rJosed t-.(:,r: .. -. ,{ 3 

econom.i.ciilly cesi:r:abJ.c .. A'....tl·.or 1.2.ed pu:rJKi2er;: ,lJ...t:"/ be 

inch2de6 :1.n a ·water.sheo i".)roj ec.t. only if tney ?.re 

econo:.15 .. cal::t.~• j u~.t J.f j.ed. ca,:ef:\11 •':H:>,:)n01n~- <; -2:.nill\'Sl.i-

net::cle'ii to maJ:.e ~::urc, th.at r.o 1,ur;-us,~. 

, '"·CJ,: e,:;;onomie: ) ;Js .... , :.f j,cu.t 
·- ·111 

































E,·.rv:i.(;W -:,f. the Urban D'lcod Go;1.t,:ol ?-?T.ojee.,. 

at !Jubu~tw, lo-,,:;a 

by 

Raymond &tea:::n0 
Engineering Economist 

Pla.n.ning ~n;:! Repcrts Brs11r.-:t;. 
tL, S. A:r,1~y Engine,..,11· n:t.strict, Rock ·.i Hl£ud 

R';:f~:;:-e11ce Docnmeui.: :fo:r Dut~qs.::e local ilccJ p:rntecticm wo-.:·ke:: 
H.nuss necun:cnt !fo. 450, 87th Congrei:;s, 2nd Ses~ion., 
H:i.ssissi;:r,i River, Urban A-:.:eas from Ifamptcm, !1Hno:ta 
t~ t~aasvLUe, Wisc;-msino /nte.r5.m Rc_:;;,rt, ·rc:'!fe;:;:ed to 
Com.mit~e1~ on P.uhHc Wo~:·ss Ju.1c 25: 1962.-, 



'!lfi ECO~:UMJf:S i)J! Ul:tBfo.l'i '.fl,O:)D l.)R'Ol'EC'f :J' ,1)N 

'The e~onomit", an.il:,rsis prim~ipJ.es used in pl,i~,.i01g fl:iwd pn;te;.::i.,;:in -.i: ,)r. 
a:irb0.n ~re.t,\S must conform basically to those principles la:1.d d-ou-'U by Congress 
in the Flood Control Act, Public !..aw No . 138, ?4th Con.gt"ess, adopted 22 .Juno:'.? 
1936. This legislation states 11that the Fed era 1 Government should improve 
or participate in the improvement of navigsble t•mters or their tributaries~ 
in~luding ~~tersheds thereof) for flood control pllrposes if the benefits to 
whomsoevei· they m.s.y accrue are in excess -of the estimated costs, and 5-f the 
live:.; and social security of people are otherwise adversel;• affected." This 
Congressiona l J.egislat:i.on recognized that flood control on the nation's riv~n"s 
aud stre&ms is a proper activity of the Federal Government in cooperation t.,;ith 
States~ their politic::1.J. nubdivisions, and localities thereof t.o provide pro
teet:1.on for alleviating flood damages in urban mid rm:al t:-:re"rn. 

A community haviti.g a recurring flood problem has two averrnes of app:coach 
i.n sef~king Federal assistance in a flood control program. The large met1·op0Htar. 
"lrea having a ,,1idesp:c~ad recurring floocl problem ttsually must ,:,,ark thr.ough 
their elected representatives in Congress. A resolution calling for the Corps 
of Engfo.eers to w.8lce a study of a designated community or a river bas1.n is 
:.i..ntrcduced in the Public Works Commi.ttee of the Reuse of Representatives or t he 
Se1~:1tec The resolution if voted out by the Committee is coasidered by the 
tongress for .mdoption, or it may be contained ir1 a lU:ver and HarhDr Bill passed 
by Congress .. 

The smaller community, wherein the cost of p1::ov;.ding a project is usuiitllJi 
of s ksser m..ci.gnitude because of its size, may r~ceive consideril.". tion for iU 

!i'eder:i.1 study under Sect5.,:n 205 of the 1.948 Flood Control Act., Although these 
respfictive legi.slt,;tive acts do not specify population or are.m c?.S a criteria for 
consideratic11, the la.tt~r, Section 205 t{uthority, known as the Small Flood Co,1.tr:;;l 
t~ct, specifies that the m~:dmum amount of the Federal e:rpenditu::e may not be 
in excess of $1,000,000. A large city having only a limited flooo probbm may 
then be eligible also under this ;'luthority. Pursuant to the small Ho.Jd ce:,ut.:o l 
C1ct, ofiici.tiils of ,a conmmnity -may direct ~ letter to the Distric t Engi11e~r, of 
a Ccn.:-ps of Engi neer District ii., which the:J are loc1::.ted, requesting a study .;;f 
this problemo :Ct must be statc:d at this point tha t either of the s.bovc 
legislative procedures fer flo~tl control studies, available to the Co:cps of 
En~; i r.cers, are a::-r,li.c:c:,ble to rm:al ag.:icultu::al areas, i:·s Hell NS urbmn ~.-orr-t1i11.rllt 1.,,~,;. 

Upon 1:ecei~t 4Jf a u,:ho:d.ty 1tnd ii lloe~ t:l.0n of. sm:vey funds the D:isi.:r fo t 
lI11.3tlt~fJr proce~ids 01"1 :~ prog:ra.?2 of cu.gineeri11.g ar1d eccr1omie i11vestigi.:tt:l,nr;s ... 
't'h i: e:,tent :>f '1:hese st1i.dies ia <iepe..1c'e::i.t ".lf,On tl!e , .. ,;,tur~ .~1:d the e o,rrplE::: :i. t1"' 1,:f 
the pt'ohi.2m. At the m·tset, a rec;::m.n,1.5.;;sance ai,.;.1 u d!..s::t1.;si0u 1,ith lc•-::.·.il fa1.tt-!~:· ,:-.:, 1>3 
is urms.lh~ held ;)f personnel of the District offi. .r. e., Un<l.dr other con<litil>ns~ 
as ic the c::ise of .1 i:iver. basin etud;, w~1~1·ein ae•J~ral ~.}n,.nunit.ies or l'!~ '<>-1 "'~r-~i.:, 

are to be consi<lf,red, th1?. Di.strict Engin~~n: u.sm:tll;p i ,1it:i.n tes the study l~!' ho l r.J ir,G 
a pu~l::c h€,n:ing at cne o;:- more loc,~ .. liti.es in the bt:i.si1.1" By these pl:oc e<1tn: es th, 
D:l.striet office obtain s y..n:elimio.a,:y iufc,:r::~ tion un the 1~xtent of the stttdy ~f f:,.n: ::: 
re,:_uired to .:J.r:i:-ivCa! .~t a solution . 
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F1c'1:d c.>ntrol plans include the consideration of es.rthen le•;e~s, c:.;,ncrete 
flo(~ w,dls, channel straightening or entargement, channel diversion or a e:¾.m 
with a reservoir £or temporary storage of flood run-offQ UsuaUy one o.f these 
methods is adopted as the final pl:t.;:1$ or a combination of one or ruore of the 
features may be found to be the most economic plane 

The extenet to which local interests are ;:equil.-etl to participate in Corps 
of Eng:lnet:lrs projects 1.s determined at the time of project author:tzatio11 
H'oweYer, the 1936 Flood Control ft.ct pi-~scribes besic pollcies, These inr;1c::ie: 

{a) provide without cost to the Urtited States, all lands, easements a.nd 
rights-of-1iay necessary for construction of the project, 

t,b') hold &nd save the United States £re@ from damages due to constructfam 
·work, and 

!c) maintain and operate the project after completi.on. 

11,er~ may be ~ther terms of local co~peration Tequirements imposed on a pr.oject, 
cepe11db.1g upcn the nature of the individual study, sueh as the cost of ;:elccation 
of tstilitiest enlargement of highway bridges, ete. 

E::per:tence of tte Rock Ialand Distr.ic.: has 1.ncluded studies for flo@d control 
pzojecta for~ sn"!tlll corr.mu.nity involving~ relatively sw£11 channel rectific~tion 
project costing about $125,000, to the protection for a large metropolitan azea 
whe:r.sin the over-all plan included a multi-million dollar progr;;1m consisting 
of a combination of leve~s, flood walls, interior d?::ai.nage and & large eonti·ul 
reservoirn 

The pr~ceding discussion h£s been ger.e:::-al in r.atu.:e atld intended to set 
forth basic policies under which the Co;:ps of Bngi.1e,{>i:S proce,-<lda on studies of 
urban flo~d p-rotection plans.. Jn ;;~c~ord ~-1ith the theme of t1'1is days .::.nnfere11ca, 
the remaining pm:ticn of this papm: ,:-1ill treat the economic studies p:.:ocedtn:e 
of an urban flot!ld protection project authot•ized by the Congress in the 1962 
ifood Control 1'1.ct and i,resently under pr.eccmstrt.tction planning stage in the 
Rock Jsla11d District office. Ihe -acortl)mie dat:a presented is that contained ~-n 
the survey 1:epo:%:t t:vmpleted in 19600 !'hese <la.ta for the study p:s:eseutly in 
p1:ogress ha;,~~ not as yet be,ln fi~'kllized o 

'Ibe prvject s~le,!ted foz- this paper ia loi!ated at Dubuque> :Jow~, populetion 
56,606, situ~:ted on the Mississippi River 'i.n the northeast set::tion of the Si:~t.~. 
the problem m:-ea of thi.s city is outlined on this ae::i;:.J. photo and s:tso '(Sli<l,:i -t~l, 
~ ... ,1r:J,:.\1 ~~oto o-f

1 
J;)Q~tion of t.9e s;p:y of Dui:mr.p.1e) raveals the e:i:te:.;.t ;,)f dev-elqpm~n·t 

oi: -che tJL.U<<:td P a.'.i.l"l. ;-~:,:ea. Th.1.s ,i:_ood plain withi\1 the Dubuque city limits 
covers about 1,100 acres.. The area has b~sn cleveloped for iudustr:i.al, cor,-::.1e.:cittl 
aucl. residenti~l ;mo:poses,, Ti:.ie;:e a:s:-e scme 175 ~ori-..me:r.~ial tznd imh!str.1.~l propert.~,jG~ 
:Lnchd:ing a major meat 1:sckiug plant, a sash and doc~;: works, ttm large mi!1.J'i.:i.:.1r-! 
to,1)1 t,mrks ~ .:me pu:up mam.tfac.H.:tt?:i.ag ccncen1., a large clH~w.i<.:,o1l fert:1,1:i.!l?.e'r pl.t;.1t, 
s..a·,,ei:;~l impol'tant g-roeery wa:cehouses, a ~old st1)rage mid lock~,~ se1:vice and 
severil-1 farg(: bulk pet~:oleium sto.:.~ge tank fa.1."ms. !n ac1.Jition, th~t'e is locfH:e~:i 
in the :i:l~11~d pl.a in, the ~ity '{;?ctter plant, t-¾ lE.:rge stes.m electr.ic zenet>atin.g 
pl,u,t ,-tad m]lin 1.i!?.e traffic ~·rteri'.~s of thX-i:>'2 r<:dlr~ads and F(1der..:;.l and State 
l'routeo cart·yi.t~g 11:!.ghw~w tre::f.fj.1;i,. !h,i:;~e .;:1xe sc,me 1:,500 !'l:si~enti~l 1tr~1tts l:::.t;:::tt~d 
i.t1 the bott,;,m l,1nil -.;ireas, 



.. 3 

The first step ii.1 the economic study of nn area is t1e coll:::wt f lt;0d 
dar:iage data e:xperieu~ed during past :Elood even.ts~ Duzing the course of 
past damage investiga tions of Mississippi River flo<ilds, Cox-p:s of E3..ginegi~: 
persou.nel had m.t"?.de sm:veys in Dubuque - obtain:i.ng tbese data for the f lo@ds 
of Septembe-r 19:·H3. Mf~y 1%4, April-Nay 1951, L.p:dl-11ay 1952 , -!tnd Ap-ril 1954-o 
The procedures followed in such sm.·,,eys a1.'e to r.~,~ke contact ,;11ith all il:rterestH 
known to 1'...ave been affect ed by the respective flo<ti<l s and obtain an est:trnate 
o f the damages ca.used to their propertieso Items of datu.age iuclude the mor1.,.H:.a:;:-y 
cost of repait: or replitcem~nt of phys i~~l property .sueh as buildings, furni t:i1:drtgs f, 

equipment, s tocks, etc. , cleanup, r:eh.:.abilib1tion, loss of busines~, loss of usges ~ 
cost of emergency work, evacuatioo , over head expenses, eost of rerouting traffic, 
repairs of atre~ts and utilities, eteo 1'he results of these damage survey 
investigations fer the floods covered, revealed that actua l flc@d dam.ages 
experienced in Dubuque amounts to: 

1938 
1944 
1951 
1952 
1954 

$ 364,000 
258,200 

2,341,900 
2,472,400 

41,500 

At the time of the investigation for the survey report, all properties that 
wot.tld be affected by a flood of recurrence frequency of 200 years -was tabulated 
and data on type .and oc~upancy of each building -c-1ere recorded o From these data 
and based on interviews with management personnel of industrial and con:merci.31 
properties. estimates of possible dam.age to the property were nmde in the event 
that: a flo<OO of such magnitude would occur. 

rhe second step in the damage study i2 the plot of the total damage caused 
by the flo.11)d event with the coresponding stage or elevation of the water le·~elo 
This relationship was prepared for the ·entire flo@d plain area and for smaller 
re~ches of the flo«lplain for purposes of co@rdinating the engine@ring plan 
with the economic study. 
{Slide #2 M Gr~phs - Economic Analysis) 

The analysis of the damages~ including the annual flc~d loss~ constitutes the 
outstanding problem of the economic!S of flood cont1:ol in uhich benefits must 
be weighed against costs, as set forth in the 1936 :rboo Control Acto T.his is 
the objective of the economic arJ.ilysis and on th:i.s comparison. depeudsi 

{1) whethex oz not any protective meausres are justified; 
Cn to what extent protection mav be gi-v·en; and 
{.3) in par.t, what kind of works ~y bce pl:'ovide!L 

The metb.ods used in e,.,aluating the anm.ti'<ll fl.o~ losl! b the de.relofmGnt of 
d"l.t.a t11hit1h rt~p1:esen.ts t!.1e econom:tc r.:tsk of such da~ge .. Thi! inter11'.°d.tte.t,t f.tl'ld 
scmet.~..,mes l1~1v3t ccist of flo(~1s rr:,iy 'be 11:~~1ueed to an an.11tcal l;a~;;is in ar:,~··o;:(1ti~l~e 
wf~th the matter:::c!tic?..1 e:!~peccancy .2,;-; {~!~p:re8~ed by the fp;,;mul.ll A "' p:'.li f.i"l ,-:hi.eh 
;:'\ 'i.s the .an.uu,:i!J. fl-0;;xl lo;;ss p the pr~r.:ab1s n1.1r.11bei: of :cliJ;rstls IH:c· E:r..;·,. .. '.,Ji <~:",d 
LJ tl1•: d~1n~f~e cu.used bj1 tl1e f1c.n1d ~ ~r11e ~11.!nJ,r.:~z: vf :llc(~~s ll€'l" ci~lit1.111t c..ar-~ t~~~ t&Ita11 
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from. the f ro~ueiiey c:urve -..1hkh lb .:.oz:1puted f;:om the recoz-d of f lo~d 
discharges, ::1) The procedure used in th..: c.J-mpttt:J"it1.on of a;:,:Jm<'il flo,~cl darr::ag'-! 
may be portrs}Ffr gr:!tphic:illy as bas bii.:$;n done in. the eAs-a .~t Du.hu;:zue u;:icl shm,m. 
on Slide Noo 2~ !his !s d,-:ma by inter-re1.ativnship ox the graphs, stage to 
damag~~ st,~ge to di.scharg~ and disc11~:rge to fre,;mmcyo Values of the .::1.'bsc:l,!;.-,:i 
~re the numbe:r of expected f lor»ds per yea;;:, e1~press,;:.d in percent, and on thf.! 
ordinate s~h) is the damage caused at the correspe:l1din5 stage, obta:tneo 
through the discl'P.rge :reluti.:mship, '!he ar1:.1a under the curve then rep;:es~..-its 
the total e:nnual i.1~tpected less f:r.om ur..cont1.-olled £lo:,Kfa o This -~n'::lu~J. de:m}tge 
for th,c:t ent.ire f.lc@d plain a1·ea for the city of Dubuque ~as determined to be 
$34-5, 800c lf'o,: ;matysis purpcsae the flo@d plain ;.;::re,\ was ciiv,.d€d into thr~'"' 
:reaches to obtain the feasibil:!.ty of the extent of economic protet.tion, 

The ne;-::t pxoc1::dure of an economtc study is the tlet,~nninatton of the flc..-~d 
t:.~mt1:ol beuef:.ts th:lt vtill GC~l:ue to a proposed pl«tn o These benefits n~y b~ 
define~ as th!? flo1d dar::ages that can be prevented, The determin<ttiou of th~ 
amoout of theoe benefits is acl!umplished in a man.ner s;;.mi1.2r to the metl:.od 
described for determination of .~n~c..al floc<."Hi <larnageso 

ln pltlrurtfx.g a flo('.;'<l pr~1ject of an urban area that: irlvolves p:cotect~.on i;;f 
people living in the flood plain, it is esser.tiaJ. th,1t an adequate d~g;:e~ 
of protection is conside,:ed 9 to prec lud~ a fa ls!? sense of security o A m,,~;.:etary 
·ttalue of a hucan lif~ is diffieuh to ~valu;1te in te;:ms •)f project hei'1efitso 
It is highly deniraole in such cases to provic~ proteetion against a f1cMc 
of inf:::cequent cc{ur-r::ence,, However, on the other hand, the.:-e -r~.r~.ins the bazit'! 
policy of economic justification that must be met~ Or:.e1;; it h,1s been determined 
t'ttat a project is economically fe2.sthle, based on pr,::iliru:i.r.ary cos'i:••benefit 
analyses> it then follows that the moot economic project for the area, be 
devel{>ped o the scope of this development ;_:;: detet'mf.,:,ed through a project 
fm:rr.·ttl~tiou a.nnlysis" 11,tt general ..,1bjcict5.ve cf project formulation is to ?l'...~:i:i.mi~,fi': 
net et:oncmk returns from the a,.:or.c~~ic resot~rces u::.ed in a project:" This ):~-1ui!· ~kl 

that a p1:oject sho~?ld be t:o desi.gne,1 as to fr.elude euch sep,,,,;:nble s~3meut. m: 
in~rement of scaJ.e of devclopce;.1.t ~tdch will provide btmef:U:s et 1.enet €~~-Al t,v 
the cost of that seg;~e~t or inc:::em~·.1t . Thro1.1ghout the process o:2 pt·oject 
fm:mu.lation the physle~J. effects of each ,v.:m or p:ropc:Js:'ll n:us t bf?. measu:red ~ud 
translatc.~11 into benefits for coruparisc,n -:..·ith ccs ts of .:t~c p::.an ~ F,3 a st:.,u:ti:ag 
pcdnt for aua1.ys:l.s ptirposes , it is ust1<'..:,Uy r,ecE•ssrn:y to at:,.'l.1y;.:;e A S?..:.!z:i.fic. 
tnitirtl p.r,,pm;aL After the initi.:il p:.:-•:rp0r,:.l oi de;;elopmt':nt h~s t.eet:, S!?.lee.Ud 
f:~1· anti1.ys:!.s end its bt:1i::.G!fits and costs u:1:1-.'!sm:ed, ccnsidei.\Jtio11 t~au h~ zi",;-~n tu 
scales of dev12.lopmen.t gi·eat€r or !ess thm1 the selected plano tll:!.s cturly pzoce,}~:::ta 
,-1:Ul <l fwel:)p th.a optia"l",r:n sc,de of cl~vc:11'.)rm.e;.':'.t at ~11icl1 po:tut. the 1.'let benefits 
ar-~ r;:;;:~ximize<L The uet bene:Uts are n:3:-timt~ed if th~ sc,;;,k of devel1.,pmer.t Ls 
cr.:t:,mc~Pld t:) tr:e r•oint ,;:Jll~~re the ben;afit.s adeed by th;· !.?.;~;; ir:.r:;:~:.wmt ~"-f t-wale 
a;:<:, ~g1.1:.tl to i:he cost of a.cldi.115 that i!;c:re:nr.m.t: 

The l)l(m of protee:tion for Dubu.~u~ ;:or!sistcci cf a ~yster.1 of levt~&s au.d 
f1o~d Wi4l1& rrm ::;:1c-:r~n on this slideo 

:El~ 1er:vala1r:~·.ml ~f Flti•Y1 !.:os:sJes un-1 Ben-efit.s '' b3-1 Ed.;ar. E. Fos-te:'.l:' ~ 
?:.:-n-nsc1ctic11!:, iJ::lG.::icari. Sod.ety of C'i,;:n Bt1.ginef.7:~~ Vol.um:~ urv. ~k 2"0'?. E·;Z 
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i1he p.:-oj~ct fm:nr-.11Dtion study ftri· this rn:oj£;:Ct <liJvelr:':li;cd ~,;:n e~;tiri~,,ttw 
~f :,.:-oject costs and proj~e.t be.11Ed:its for leve~ structures to ·wtth.sttmd th1:1,::,i 
flo,;d levels - the 50-, 100- aud ;wo-year frequencyv For. pi.rr~vs1,-s of b.'ilnefit 
determination it can be s:1id that levees will eliminate all flo~d d:a'!'Jage 
c.;aused by inundation up to the stage at which thay al'.'e overtopped" Ileycrnd 
th.at stage the los:ti is as great as if thez-e t;'.·ere no protection~ Therefore, 
the ammal bauefits wHl equal the annual losses below the design :flo@d 
e leva ti.on of the J.eveir, Oi::' t•m 11 o 

Slide Woo 4 - Graph - Economic Analy3is 

Sltd~ No" t;A - Gr.-1ph - Be::nef:it A;.1alysis 

Refer·z"tng agsk. to our graphs of .:.nmml flomi darr!,;;.ge det.ermination, i.t is .:,ti.iy 
necess~~ry to en tar ow: dan:?.go;-:freque11cy ctt1·v\:! at the 50-, 100~ and 200-yG.ar 
protection le11cl ;J.nd cleter.i:nine the a.n:uual dc1meges to be pr&vented Ht tr..esf! 
sca.leG cf project de .. .1aJ.opmente 'The result:s of this formulation study ·with 
consideration £or auticir-ated future development in the flo@d plaiu are as 
foll.owsz 

Pt>otee;t:tmi lev2l •-'".:...--.-..::.,.3t-~•.__,__,,___ .• ·---·.-.:-.. .?-Lt;__ 

SO-year L23 

100-ye~r J.oS'.i. 

200~ye~;:: L32 

Project 
l~.!-_Benef.it.s 

$182,100 

253,500 

291,400 

Project 
~~<!.1 _CJ1_~;i."J;_e~ 

$148,200 

164,800 

121,000 

A plot of these data will shew th~ trends of the scope dev~l..)pmen.t ir1.;m 
which is <l~term!.ned the point at which p:::--oj~ct benefits are ma::dmfa!:ido ~~hese 
data c.'in be 

SH.de ti,Jn S - Table P:cc1jiact :rormufat:tcn Stucl:f.cs 

fui·th~:r devefopeci to a:r~ive ai: the f:inai point of the fo:nnu1att::in study 
to op;i.:n1.zt1 the deg?:e..:~ of protection as ?O:ct?.c?.y.::c'i in tll~ t~Jmlation shmm., 
'l'ht, c;-l.rr,1·c data, d~v2loped from this tr..bli:i 

E,lida lfo., o •· Project Forrat.lat:tvn 

shew the inc:n~:nent of be11~fits added fo.: :.m incrernunt of ,.,est of Hnlax-sing 
I: t::e proje(1t t,t:td.ns a l;J. r.a.Uo at a point 6f.. i'lc:Jd oc~~u::-;:e .. 1ce a,n1aewhat l~sE': 
f1:'~queut than ;.>nt·e in cn.,s nuitored y·~ .. ri:8. Cr..e addition.al plot orm be ,Jw.de of 
theHmouut -of ~?-c~s~ -:if hen.=~fits ovarpi;ojeet (!!.:,st :~let benefits) f.>r tI.~ ntud-5.c-cl 
:c:t'~qti-!::n.-~y points to establish this point, which is f'oun.d to b~ t:quivalent to u 
fic;:J<l oJ: gboT.1t !t.0 :fear £1:equr.,r:.cyQ Eoueve!:r in ,:n:<ler that c1n added saf<i/.,;y 
f.sctm: m.s.y bt:: pro-.,it.!ed the protected areJ, ,.;i.1ereirt a t~:::ge number of huu:an 
oct.t;~au:l:s t7esi.de • a <l•::!gr:e::~ of prote,:·tion of 200··y,,m,: fre:quent:)1 •:ims :cet:Olf.litt::Jldel4 

fm: conat&."tW.tiono 

Will.ally, upmi sel~ctfo.i. -uf the seor,e of project cknrel.opm~mt t! c!&,;,:;ii.leti 
~stirtst.e of ce~st. of t.tie ~~:ojt.!!ct it1 r-J~tt.: fortl·t <l~1d lQ)t'i\~B t:b~ bt1s:i.s f:,;J:!~ i;--1r..iti·~o:-:i::1 1~.J 
p.:-oje:~t e:.osto allo~f!ted to the• Fe,;;;:::dl G'cr-.rer.:1l!:.e1~t ,11,rJ tn lued. :1.r;~1:"?:tt~;~2,. a6 
fcllt)~•s,; 
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Est:tm.,:t~s of c,::ists - ":;u'b·.,\qtte 

1-=!l~,t 

X..e.nds aud damages 

Relocations 

Le·•1e ?;S and floud walls 

Pumping Plants (3) 

Total land and coustr. co~t 

Eng1ne©ring and design 

Supervision and administration 

Enginseri11g and Supervision 

Total first cost 

';:otal .annual char9:es 

Federal 
,-- -~ --.- ---

$ 

124, 000 

4,00t~,OOD 

~-.25'1 ,ooo 

$4,385,000 

465,000 

500,000 

$5,350,000 

200,900 

.t..mf?_E:E'~---

$5~550,000 

$ 221:000 

Total a;.mual benefits 291;,400 

Ratio - Benefits to costs L3 ~LO 

?, Q~~~1,~ ~~ <' ~.:'". 

$ 62,000 

19,300 

$1f;.l ,300 

~ 7 (h) ---
$ 1.50,000 

20, J.00 
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r.;: .:1fford::: an op:pm:t,.mi.ly at tha cotwty I0ve1 t·) ,.cq.;.ir!:: ard <l€;,1 ~11:,p a1.·,,2.:10 (~f .t ~.,r.~ -2. 
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What this ali boils tc-wn to i[, thf! fac.,: ·',:o t m .. ,i..rL:.r.:.· re~~i:i~-Jt;i,.)n, is b.lg ;:.,u;.:.:·. ,::, 
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;_~1 .. ~:e:~.' i .. :: ·.~~ ·'· ?.Zf![.:.'; d ~ hJ.J. ~; .. .-,~ t;..:.~.•- :1 i :. 1-· ·•- ., •f \ .. : f!, :-:~'I;.· 1' ~ ltl 1. ··:!:~:.:.·t; -?~:..~r:: i~ b.:t ·_7 !'. ,; 

~;\- ;:~ :;,,:.::1,1~. .., t.: .. !::O-:~ ,. ~- ·~·r: ,.• .. ::;~~ t"i(;.,'J I.21.t.,:;s ::'v~ ~~c~t--~r~ ~;i. '.>n 1 f' At:~~ .... ~.~~:}C.:.,,: .;:, 
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':},\/~,tv .. l :i .. f t}.ll. 1a~•:1~ls '..If iD\?''.~:~14liT!\.~~t sht'l:-G In tl-:.(t;: ;..;_G;.:.~1...: to 3."':;[, •~: ... ~i: t:l~:.:= :Eu:::·t:ll~~·a:1cc r:d: 

,r:::d:.:!.f?' :...·e,:~;'t~-"i"':ton i.~t t.l!i! Lo( .. ;._1 1. l\.:r·~·t;1. ·-r;:i .,;;tl~.cr tjtrt~ds th~-:: lnnd <.1t1d ·0~:::~r 

:~t.'Ls.:,,:w3tt:r.1 fu~d at:t is a peor,l-'3' s net .u.~d e i::har,.~ ~-,f t.:hc z-esp;'.,~'!.s:thi.1:1.t::/ r~:-c p::-::~·-· 

vldi.ng Ot!tdco!' ~ec~ea.ti::-.. :a"t r.rrt:.S;t: r~st ~ith the f-":tli.tJ_cal std .. ,d:tvis i,n.1s ~= t~J'i~ Ei>~t .. ~ 

'.'h;; £Jr.:;t :::es;::;c-uaih1.15.ty .;:;t the J.c(:,i.1 untts o:f gov1,n..1m:::1t h1 ,!:mtd~,,.n ri::C.'.~ '.f.',d. ·'":. 

is t.; p);.ln. to ;-.;;a .. ~t: the 1-:>t:;iJ .. 'i-.. ir:.~;<ls ·JtilJ.zi~1g fzt.i€~o.l c.ssistr::.11c:.a ;,.£ 11.e(~ec-.s!1rj1 

r:i.11d tt?iJ;.!flsb!..e '!J 

.in Iol-;-.~·. , t?c:..n.r~t--r~or }!u.gb ... ~a apftJi'l{tJd ~h.~ Ict•J~ St·~~~:e C011~.er\r1:J.t i-.-:,l1 t:or,~l~!:.~i~~~ t~{ 

,;-,.c·t .":l~ th.;J Jt..it.~te !'1:i1rUir::J.L::i.;.!.g 06en\;; ••].ra.d tl1r: !):t2'~•::~.o'i:" uf tt,e ~·".:on~'-'~~,. ss:~"J!t.i )~!£.·~ 

~~veri.:tt 8p~t~ker-:- t,1J 9e1:·ve r1s t11~ liiti. son of i:i .. 1.!~~.- ;~I~ t~•:;.?-:.,::::1 th.:~ ~~:.1n.1r:1tssi~1~ art1.: !:.·}~· f·.:!.~ 

i'lt~ ~~ct re:~t!irt:!;.2 tl1at t.,.~rJ1 fJ't~'ii:.e ~-i~i~fEt:.~--~ a C1-.i:npr~l1e1~t>:t--:..re st&t~.:rv.ri/i~; ~-~:1tC .J .. :J::~ 1::,;:. ::~~~t .. 

i}J.Bi\ -. !I'l~ls plnrx. 1nt1st r~1t:L~t t21e .upr,·.:~:.·~ ... .e:J cf tl18 Bu;..•e;:1u t)f 0,.1t::1ci..:•::· 1iec1~~{;.t:i.-01! t .. ~?c;:: .. "-~ 

ti:,·J rtat,; is e1:i.g,ih1.r~ tc apply fc:: gr2nt-i,1··aids .f.o.~ pknnfa;:;, fand ;.,cqi.Jis::.t:i.:.;;, 

.'.1,;"cd develcpi11~r:.t projectc 

!.d.P1:~ .. ' f• -of gC'1€l'"l:m,~nt -~ 

'r~1s.11u.i.ng praj~~:ts -:4i11 r1(it b.t) t~v~~i!-c~b':•.:: ta tl:.f: :.l;;~ll!, 



•,;,-:L \?':-~·... tr. , .• ,_(;,; l ~-~ t :I;: .;.!:.r :\'.,: .; .. (~ ~ -ot:t~1 or:;. ~ ('0~,;r )\, ... Ci.:-.. ..:.~ ' : :.:t2r' ~ 

t:·/~fc.;,~~~;;71.,:'! :)} ... :.J{! 1~ •. ~ .. • £:..l. ·; :·t;r.;L.;;.,__,c ~~ L::,7 ~ 1~~-:.: ;~ -'~;,:~-~:,,;r:~l €...l:1~f-~ .... :·,} ;~1.r::.. .. er:n ,:,? ~::,r,.(1:-_ •l'; 

•·:~:• .. ~.;.;G.:~.~:::.0.1 ~ :-117.~-:.-~: ,-~ · .. , ...... 
.. 1..1..-.. 1!"i::: :: a t "~·,:;- :. ·n t ~;i:~ .:~ :l~ac~ 3. :; ~:,?.[;~ ~i; 

,. 
(,_!J.: 1:rt ;Ji£!.,((·\. .[~i,~(~ pr~· i.::~1 i:iZ~'1 

·r. :·rJ: ~ . .- ·: 1,,i. t ;-:? ti".::~ ~=•-,~ ; .c. l ~z:~~~01.r.r.c.:.::~I.(.·.n ;:cf t.i.:r~ ~J:!..i~eot.~ of {J;·: .. :.r1:, '-a;x• t:~i·!~i10 t-:;t:: t i,•;:rjl 

~ .. 11ci1" ;~ff...:'.~~-.:•.~l ir·i. ~~t""'i-)1 E·r./.,::-.1s:::y. t"hti:; ~lc:1 GCVtfi::-t; a :ft,.~~ :~e~~!".i~ µ.ai :LoC:. t-~ 4'10:; 

:--;{.r,-r:;·1ir::-, '{-;~ rlo ;;-.c ... t ~:::pcr~t ~:p~:-:,;:r.val :fot t:1i.~ -e11ti,~~ r,,g,ticd.., Sta t:G~vid ~ p !a::ir! it.1£:" ~-J... ? .. ·, 

b-::? .;~ COilt iI·tl~ .. ~~g r~tc~~.:Hs ~ 

f!;~ "i.tJ.i."'~1::.::-f?l:i{~t1Ji,J·2 zt~t:"'.::ic>c c·1t;,,~";•~rr ·;,.·ec :(~~1::.: .. c.n r,1.an. ~ 110 :·: t:'.i c-.(~r.:~':•'!: s:= f:.\! "~' ,. 

"~n·:'Lviclt..:J:!. p'J,,~,, br~t !°C; thi-::,." tt i/:! :..1 h:!..·0:!d 1 • l :=n1 h.z. scd t..r i .; i.i}f l~f ·1•-;;.ttJ'-:~·ct: = ·•?.-:! ~ 
_._ .. 
.:"; ~-. 

!" !1.}~J. ·:)!n.::-nt:1 ti~.r.-!: 'th.ts p l<..tr. co~ ;~:i-st;,' ~)f f O\lt' t;.::. e 5.e fac-tG~"::; I) 

l .c.~11 "i:.~·7Slttc-;:y cf .:1Xi~:ti_ng ;;1;;:~ pct-G:-j·:-.J..::;l ;~ti.iJ1>·1-y .:-;f our.:c1f;·,;.x ;~·G-~:, t -01.-:.:.t:~ ... ,~~ .,.;·~ 1. 

f:;.~c:f...1-.t~ies flt ,:;.ll :;-~•it!J.::~ r..~f r;o~"at~D. ;,i?.tt (: 5-.J.tciu.('::~~13 ci-l!.! f;:.;..--.Irtte s~};::;;;"~"~~ ... c.~f 

state 

2, ·1:~e ci<:"!tt.:;:r;::r~"!.~-~ iC·!:t ,:,:· £: ;;Ji.r: r:rssc1tt :'.i;:i:l i.i"t"Ojec~:~d dt:;--1.:.:·nd~ f-01 .. :?,)_ 1 t:/r:~c-r~ t ~ 

o~i::t..ic,"'rr &oc~ ... a~t.5o·=-!&l £2.t:~il.it:tes(" 

.3 .. , i~ dete1·rain~1. tJon c~~ t).1:~ p::-ese1~~~ ~1:atl r .. :cojo,cte-:1 1.!~:;,J £1)-:,: .£;ti1Jilif:,-::~al .. :..~~ .. ,.,<-'.• 

and f;:,r.:1.iii.:JP-s ty rc0 l,,ting th:0• SUll:::,1.y :.:.t, th:: d.n:,;r:tt:1 

l~~ Th,ia fc~rr!u13tior:. Gi /l pir,;;:s::c-a\ i[ ir:,7le;nE~t.1t::-it~ .. or.1 t\.:> 1te·1~t tS.:.(;£c- 1i~·~_ .. rJs 

i~l·.:-r- ah-:.:i,-,.:?. m.2::-,tioned -ff~t-r·~· 1:'.~~f,:. !~-=---~;::. .. r~df.-~~:it3 o:<.: th~ gtste·~• .. id& p1;£:-:t:. S" .. )tn.\(1 ::.~,.;:~/:.,:::~.· 

.s ~1.1€.if~} e f ?le.::. 1?·ver t.:, r.;om~1~.1.E; ..:h~ .i\.1c:t.:1 and to .3.:.•ri.'YC ~.t Je.Un.L:e d,-:te .. ·m.:1.ne.t.i.''.',·t~, 

;..:;;.l:..cg ~~",~:1::-:i.~€r~.-~:~!~ ti!·t.e ar:.-d cc~p,~t·atio11( t•! .. 1 ha,re i:0!1n<l th-:1 t 1.'.;:1 l~cl~ sr:nr~ i1:t•.:JtL": 

1;,.t this t:h:.;? - Ih:1-D v;.a.;;. f,c1::r.H:d ot~t in the plan" I.-et ts brieil;,1 take G,:ac!:1 :~ .. t"·n~ 

c:~ tts~,i f .i::.:1d d J.sc;.;~s s0n1~ c, the thi1'1gs tl",~:: reBlly epply to S,;:n~;_;/.". 1:G;~-~~~stit·f!,.1.~. 

P~-an.~1i1tg :b.1 ouz· st-~tt·· 

L '£he :i.uvento.:y cf e;c~.stine a:1.d pct,.mti~l sup;;,ly ">'f (JutdcJ;:.~ !'(;!t.rf·•<.1t".~,: 

f.a<:Hities We \,.~.;;rB ext:t" ~rG-t~ iy f l.)l." t ana te iz.1. n~os t ins t.:!nt~e H f1o~·JCif.c;~ :(:·i~:.r1 mi..!.-r: -~: 

.;1rt.:tcrn we h.i:;,rn harl little or i·;c :cesi;..-:,u3P. T'r:.t: in,i"ent.c·r; .;:;f fGdt?:1~1.ii Q.;:cii..:;· J~t -~ r~-•~::i ~ 

ti:e state m:r~~B of tlw State C<.r.:f.ler;,~atio~1. Cor11::11if!:Jion anJ the \;,;;,~uH:y Cu':;:;;;;.•· 1°.t·:. ,;.• 

}~!.:,ai,'d t,:.~ccs w.~.~ .:; rr.ntter o: tuhulatiort, .Ju th~ other ;-iand tli0 sut 70":f o:.,f the 

rr,:.ird.e:1.pa:t.ities ,')f Iowa r,t·ef:en::ed probl,~ms ad dfn t:;~ sm:v.ay i this p~i?~te 2oct~~ 

We l:.~d ;:~:.-;~elient: l'·:?Gp:~~-;..c.e fr~.Ha the larg~-r 1'ilun.tclpalili~s :ii~ !o·Ha., fh-:!a:-~:: ~~=-·,t 
i:Jorw cf the; t11J11'-'lS ii:. ot.tl" ~~.a. tee t:.-■h!"l h . .a .. i.-ra nc v--~--~ ~n.su;et:zd a ques L i.-Gs.)na i1/8 ~1 ?i:t 

:"\;;t;;r,; b:r the F';a.te (~01·u.;":"!r\."at.ic,n Co-..:i11·rt;-?.;'.=:lion .. :.·n tl~~t~ r~garU ,~.,i b>11.r,:: :J~:-f c ; _ t :tt~·-"."l 

... ~-~~a t:\i;,,j!!.J. .:::nd qu~sti;::-;~1~1,;~J:r~3 ,v~:. .. e ~: .. 1br;iit·~ec: t!} a:. ;. o-f t.l1err.1. 

i..t(~ -:::5 tic":; t:.n.d to~~;-1.1.s ~£ ·,•J•;;;a ·t-!tJS c-.::n.'1l1ctad tn i.962 . 

:'i.1'1-c' f 1.1~ $ 't f;t~ ... : ,, r;:;: 



·;• 7,·;"~ t·;. ~· -1.~ 
,. 
}1.: 

··<:-i !~·:i ,,,;·.t·, I,:.'!) .. :.@...1 ~; ~- . 

: r· \f. ~_c, ;. ~ OGC ~;t:~~ .. 

5 :;,.~o~; ,::-..:, 10,c=oo ... ~1·~ 

· 1),f.'00 ~·o 20,C:Df 1' t..':"iJ 

2 ~~~ s ~)C~ :1 !; fJ 5,G: OCti (' ,,... .. r: 
;) 

:'f rt n:~ \ 
• v~ .. 4.· tc :15,000 J.f'(// 

: ·;·~ ,; ~; ) :• CH/ .::-:}di.t -~-~!:~"!.l ::Hl'\'"=Jr;!: -:,-;;).~ .-,:.:), ~; l,)). ::i!-?. \.::~ti.-~~; :; ·,:,<, ,,:·-,,·, . l·i"~~ --.-:... :.~-:.:: 1 .. ~,- ~.-~ ~ 

::~;::-~. ~ . .-::r. :::r(.,~:! l~}:..;:.: tl1n11 ;if'.l.£ o:Z ti1~ tr.:•t~l 1i-z·'br~n ~~.::·~·JS -I-n }·~.:.,1: ;t1. Ut..":-S!'-t :2':'....~ , : _r;J;i; t}. 

¥}tlt ·~ cc~-:· ... ~rG'~ tr~ t.b.e 1f;6L s11:t·\r(:J· a;~i.1; ;:.f!r .. t s~~cu.:: .... ~:; i.~1 £965:; ~v'\·t."': -~ ~:_"1 hf¼"':/~~ J..r1fc:;1:~r-a'l:i;;: ... , 

.[~~o:.4 t.l1m cit:teis a:::r1 '?.O\:Ji1f1 c lO,OOG pr.~::.~'.:.J1~t:1.ol! n.nd C:"./+;!'t",:i f1t;~ :: 1·a J.\:.\,;,:k, .. ng 

~ .. 1 .. t t17. ~·-;,:J t i.011 f;:,~n ~t.:;.; ci.Li.,1f; ~11.d tcttns , ... ~~ l;J _.,000 .::,r.Jd t~r:_:/Ct .. l ,, ., 
....... .1 ...... :,':c z:~;.1 a:, ~ ~ \'.:-;,:if;· :i;.~~~J; ·---~~:1, 

fr;,1r· :,i.) 1.(:. U[!2 ;1 ~ ..... t)'!."CgC~> by·(';~•:!(;~-;~~-~ tc, .,-1,,:•L(n7:-:·L"il:.,:? cr::.at -rec:.:- catf~.ra:s.1. f'<::.cilJ.1:i .. ~s a:i;_s~~~I .. 

1.r1 th:: .::-2c 1 ~ ,1:!r cit: 5 . .-?~} ,~T>'.~ i:u~-: ... ,.~; .. 

~•h,1.;; lS:~,;~ :1u:rv·<.:ry .. ::lf;c~ c:11f:. --.iG :'".::~fo·,:r. .. ~it·Lnn of a ge-:1.-?.ral. rH:1t'i..Vi·:-2 :L:.:;ctt~:~11.ng 

,:_., .... ··1:.: .. :a ·1::: 1 .. 011 ::!ht,u.~: b!.IJgG,·~:s, 'iU-;,~ .. 1 .. ~ge :.:-stt:::9 s '"'··~ r:..·. ~:i-!:;,.f{e:-_: r":l1i.~l1 . 1'lt~i:~ :1p:1J.i.:.·:~ 't~j 

I~~·~;,alCt t lo~-.s gave d at n r.!ri. e.y~~:=~-J~,.~?_ -~~,!~ft Ji i:_~]~~~~~;.:z. ... r;~:!.~:~~ at;.:1 <.':_~:0]_~:~~r;:? ... rt~uth·.~-~: o i: 

~.;:;:::;onn n~r acre of r,a:d:, A~.-a.. .... __ ., ___ ..,__._,_, __ -~ 'Yhi..G data j~;1d! .. ca".:..~?<l t~l1.at c.~s t"!ie ~i,tr;e ,.:.f a tc".··:::11 tr~c--~<.~t!.,.~~<-~-

t}1~·::e t:;~1s a ger ... <.-!'rol iuc:rf!as~ iii t~1s~ ,t1J.tt1Ct-:r r.;f pt~1~::onr,. p~:.:" ~e~~·:e (:,f ;.::-;)1;r:~·3.tio~:~u1 

..'ll.r!?a. ?n:l.s ra11ged ft'(lt~:. 5.:> p,1:rsct~1s pe.c ac.rE in tt;t-:,;~.s \:f J.e:~..:.: tban 1, :JGC to ?.t••· 

per_-::~Ytui per acz-e i.n Des 1.'Loi.n.o:; 

!•1il h1.g{-, T-,\ tes .and c:.vi'.!n,::;0 <a?.:tp.e1:.di ~1.tr-e:.; f- ;~~ p2r t~or~ g ei\ f.:":,:~·~ 1. l y ir~C';~ .. t:~U S \,,1 f; ,?.S :.:t~ ·~ 

3'.tt:e c;f tt1e citi.es i r~-c~:ek1sed 

~thj.z ~ .. s nv riot~bt <l1.1e ·to tl-:.c rle~:tan.d fer .. " r_-~(~::C? ~ ... "'i-\;:Le.c~ <:~11<l sr-plii~t:lc~lt--:?d t~.,i:•~~.; t:·:f 

f$_~•1.,!, iti!.?S :tt1 the 1.a:-g2r. cit:ie,,. 1'lh~ i.G· .. pc.,~·:cr!.c-c of f!it~; pa ·~71 · .. ~.l th.c ~L:1xga1: :~llt:}:; 

ji:t_; ·,!rt•i)~t::1.1,i.;~\;-d by· tht: fa.ct th.u~- .rfll c-3 l.:.~.:; l!:--:~~~; ~:l~nr: ~·),OOt; L-~.,,8 1iBrk bcin:-ds ~,~, .·~ 

?.'.z~·.7 (;~t;~~:1 :pF.':tk C1)Ul•r.:L=-:F10:"1.~l.."'8 . 

.. ~
1:h.t.!'! ct::ls~;:~ trf th2 pr L,;.;;. Le B«::~ f:c~1· ~:.:i 3 :1f:cered f1~orr: a :.-::t.rr1/:~j-" -..1:f. tlie ao:t.1 

r;(i::.~•:;;e--:,.,:."a.Liol.:. dte~r .. tct tt..~:011.gl1 t 1.l-~ (;OH~e1:.z-t:1~1r,. o~ ti1t st.ttte soi,! C<Jr:n::tt~:e{:. s.1.1ci ;:l1Q 

:iG:l l ccr ... :1~,:~irstion G~r·vi<.:G() 

.l lhE; iLe::.t11:rni:::~.ntit1:·1 ~f :11~ 7_:,,:-~~st:r~t r,:. .. o)cc;:ed de;.i~·:rnci fo1· t:'/·p-~!S r~~ .. .. ,,.:. re..,. 

i;:.:·or.: t ;_('':'!~tiJ .. f:::cJ..i)~t:t~s l In•.i.':;1is !JtYpPJ.at.Ion. in 1960 "(-;as 2,737,5-\l { t iJ: ?.:...:pet;: t~d 

-~./( -10 10.n,-:!: :?>!379'-;570 :_)(~G"·,J/~ :ir • .-1 .3 11 1j.,L;,!!fi3 i~,z;L)plt 1.u !.9f)i) .::,l. .. a i'J pe;··r:·_.-... ;~"!=~ 
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.... •.:· .;; t :~·t.: ,_· •. '.: ~:i.J:: ;-:.;~ t_ ,1; ·Le~ i,. ~,~~} n~v~;.·_).. 3~~J. , '.;;! !'i?.<'i ;~u 

... :-..•~;,:'~.'~. -~ .. :;.~!o:!-.T, \o .. ;;:B ,; .,"?t· t:r J.V r,;.....\,Ji..G G::... r:..\.:!-.. ~ . .:tfj ~ ~t ,i -:.:fr.j.r!.r.~ ;: ~.c·~!. n -:L tl';i s : .. :i.r:.:;_~: 

<!11i !~a;,i::,:1-r to :cc-;c·:-~,;: ~J1.i2t ~:u.~ V,.; .l'l'~-:~~~~ .. ::l :f\ . .::~·C~p, .. •.;.~;.:s:.:;ri:t ~1-~ it:Y~':c.t ~~t~ti::-1 i.\::i.~tu::--~<'.;,, 

~.·J.11 ll~ ;.!C'i.lJuc ti.rig ~, ~u...,_: ... Je! f tl~~Gc ~);:lzt:~( r.:J .. i:.•i;_ ct~.:.dcc.~:: )~~~~·it· 1~t~tic·,:.1a1 c~.1~tt--:/ft::.i::.s, 

~n t!"te)'w apply tt; l\..1':-7t:.~- 1Jit:h. t:h.ih i .. ::.lr:st·n~~;;;,.');: ~j~ C~ll :lC\_:v.ratel)·; 'i_~~liZi~i'! tl11-::- !1l.:"•':"~ 

h:il r:.,;ti"'1ity fo:.: 4·c.,1.!i~.:-

"3":! f., dctr~rtl·1.1~.r:t:~01t of ·?:!1e prt::ae·;:~"i: a)-:"!l': p1"'ojc.:tt·!'-~ nc.-"~u~~ 'l'i1.t1oi~ :it :;.c~1 l i y 

,:.id.;;:; r,m:~.:ic~ ;iouLl -r.,.;0clf.e i.ly :,,a ::;. ct~:;:::- .:u~ :10::, (•f th~ I:ar,rly to the cL:.,:::::,nd Ir·~-;~-~ ~~·i" 

J.;1 ~u:t.~ p<!.~ti,r-..1la~ .i .. u,st.a:i·•=:e/ ~-1e dfd I.iv~!, ir:.fvi..,~~'::J .. o~:. hc-t.11 in. sup\)ly e1:1d d~:.-.J;~ .. 1~l,. 

~r~d C!C a c,~n~.;~quEnc·~ ~ ~h.:~~>.--: ~o t~~~ t}t\~ p(.;t:t:.ton {:;,t '~'-"'-" pl~-;.r, l:;:·11.:::;h \!iil :.: .. -~1;:_;t.! ·c!_:!ti~•t ·~r,.~. 

f.1:; ... st to, ... l(":_:;,in5 the co1~1,\et5..0-r1 c:-f d~zfi,:!:tte .:;tui~-tes 

l11 ;,11:;.n 1:~g~r<l \.,,. "id t~~kr: t.h:~ 11.-,.,.,s:.. c1.Yt..r:i.;,•'!~ :.1cc<lc [t:crr: ~ atu£:i.~t•;t,··· ~..1 :~;-::-·-.~{;:J --~., 

tn.ccr·p.\..--;::-G ;-~- th0n' ;:;s a ,..:0~:i\1L.o pin:t 0:': U.1,? !;!Jli.'., 0t.r·c ot.~1:;r nth!.H: .. " .(1.1\.e;::1i"1t.i .. ",::-~ 

Ciet,~~:ti"il~i:;!c J:!.H:? :~c·~:ds ~•:n.3 to poss 0:1 'i:11(? :-~·t;?.cpC',1.1s·r.l:",:tJ.i.t::1 ., , ,-. ,., th-G- C !'~lt:J: p<":'-2i t~.c~':J. 

S(t°t'tdl..~~iisi~,,vs of ou~ stnte to p1:c,tide tl1e ·inic,1:lmt5.c~1 ~c &. !_:.:~:-:-t of ~1le ·p~·:.1:~-~t:\. 1;1~,~:b 

th~ f.::tppl7 und deiWlc\li i..1£1.:,,:r,~~t:!.fo .fi1e ?ac:k. o( •lcd:'.tntte Js:.':.;.~1. .. r:~iti,c,11 furf.:~.~z-

pc:ti.1.t::3 ou.t ~·ha n.et::'1 of' ,~~1r.- lnc.;;.~ .. tJ,j:~it.s t,•f r;c,,~;orn1n~1: .. t tr; put :.~1:;;:'2 t!r!;?l1az:: .. a 011 

p}/Jl'H~in.g tr.: d;te"rinin.c er:.s-et1.y '"'.:iha1.~,2 tlte:,r fit 11oc· Qt .... d ,.;1:~c::i::1 r.,a1~e?:e they· :(f.t JlG...--.-J ~~,!;./' ... 
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T11e topi.c o:t co11Btruct:1.un S!?t::cifi~stio11.s fo:c &(~i.~;~\~f:.ti~r~-:ll fec: .. llttes ~-9ilJ.. 
i,e p:cesented :i...n t~~o general estegori.es,~ 'X'he First~ ll~s:tgai Raqr.i:J_r~F,.:an.t~: arr.n 
px-e.oented here il~e;;i.use the requ:i.,:"'ments of rscr.e.st:tor-, a~e ge.ri.er~ 11:~ ;r,gch 
<lHfer.ent than ars th<.'>Se of h:i.gh.,..t"ayf: . ·o£fif:e buildin.s, i':.H1ust;:-ia1 comple~es 
et.c. '.i'.'he second c~,tegory, the Sped.ficaticns :for the contx-ol of the 't'?orks are 
ve;:y similar in su:ucture, e.nd often J.nte-rchange&ble ·,,;ith, specifications fcrc 
the above ment::Lo..:.e<l p:rnjects. It is the intent of this presentation to out -
line in general te1:ms those requirements uhi-ch a:re peculim:- to outdo~r 
recreati.on as m~ know it in Io,;.;e. 

::t~1 the development of a design for an engineering prcjcct: there a.x-e m.~ny 
factors that muGt be considered by the desigt1er before a decision is made es t::.i 
the general coi.1cept of t ,te .rost•,n: pl,'in. This certainly holds true in the f :teld 
of recreation planning. The reaster plan. shQws the relationship of. any one 
faciHty to all othel:'.' fac:tlities along ~ith the topography of the park or 
propoced development~ Ry J.aying out these fac.1.litie::J in their 1:~spectbre 
poniticns, .:m<l to a r~asonable eize scale> it is possible to p:covide an m:de:r.ly. 
fuo'l:! tion11l recreation are& iiithcut the iuhere:.1.t hodge-podge c,f an m1pla .. 1necl 
dsvclor:menL lt msy be proper to draw the analogy that the m.sster. pla;:. i s to 
the development of a reacr.eatiou ar:ea what a city or. county zon ing pl.a,., :U; to t he 
orderly oeveloprmmt of a city or eoun.ty. Sfo.ce th:1-8 plan is prep.:.red ear.ly i,.1 pr o= 
jec t conception , later and more detailed infot·m~ttou may dictate some changes 
in the plan. This woul.d be considered p1:oper updating of any plan .• 

Over the yea:rs we have developed a sequence of ope:rations thH-t have 
proven useful to us in our engin~e:;:ing w1>rk. !t ts not the :.i.nten~ of this 
pl'eeentation, h0'!:•1ever) to set. rr~:,imum or- minimum stande:r<ls or procedt::.r~s f o:r z.iny 
other organization interested in r.ei!reatioual develcpment. 

h11en a new project is contemplated, a feasibility study and repcrt i s 
p,:ep.a:;:ed hy the Engiueertn.g Section, whkh delineat1.;s the foasibi1i.ty fi-om .~m 
snginee~h1g stc1ndpoint only. Eccn:~.omit: foas:i.bility, biologfocl feacihility , 
ett:~ ar.e determined by othe;.s in the Co,.s~rvation Ccmiii!i.ssion. 'i'h:ts prelimin8r.y 
repor t includes: a hydro logic and hydr,iulic study, p1Jrt:l.calsrly where lakes 
or marches are involv~d; a pr.el..i.minary features map ,.md a 1):r~limtm~t"Y master ple.n , 
along wHh a set cf ve-cy prelimi-nax-y plans fox· the ~ngi11c<;;ri.ng construc.tioti sri.d a 
rough cost estill".ate. No specifications &re \i!'itte~ &t th~.s stage of the ps:>ojo~t 
plm.m:i.ng. '.rhe perr.icular r.equir.~ments of recreaU.l.'\rt are co·;1sider"'t'i dud.ng th~ 
pr:e~a;.:ation. of: the 1uaster plan, and all subsequent designs. 
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~y~ "1re a!l fz.:Iii2.ia:~ ..... 1i~ith the c::es:"tf;n c:rit~t."itt of our p1;·ir:12ry .srid :J9C\.>'f.::!0 .. :jl 
rr.:adr; &s s~t forth !>y the Io1vc }!.izh~1:ra},. Go1MTI.iosion11 111ese sta:1CL:1~rdi1 3 hc-;:•.?0"•l•e1:~ 

aice ba~~d on cc11.rlitiona ah:mst tol:iU.y fm.•eign to th~.H:38 _;mperienced :l.n ?a,e!:: 
roerls e Cm~ of tht-: basic d~parturcis fi:om p:d.mary and s0.con.da;~y de8ign~,~ is 
th.~ fector of spe'!d. Pa1·k roads Hl'e slo,•J speed xcads leisu:::~ly r-;ii:vH,,2 th~}$,;: 
Hay from oi·w point of inteZ<:!St to the re:-;t. :lt is -::2::r.ti :;_z1d2~d uhen t, d,1;-:-:ipn c·..r.~_,·' 
in. e~:cGns oi: 30 :n,p . h. is us~d< Horizontal cu,_·,.:es U"oake up a ,rs;:y high 
perce.1.tnge of the tntal l:;rigth. of the l."v.'.-1d a•:td long •i.angel~.tz hetw.'.':cn. cu,:v,.as ;J ~:.::
<lefirdtely ciisc01.1:,~av~d. T!·tG: <lcg,;~c of cu1·vature may approach m: e;~ceed 60 cl~~r:·€r:,;-; 
iJlothcut cdve:rne ef.f•;;~t but should i:;ot occur :followii:,g tuo ot" three :i.O de3:::-c :g 

~u:rves t-~hcre t:refZic sr:-e~..1ds could hu:i.l<l u.p tow·ard u:u~c:trnuru. G.:-ad~s of i2';i; .;-2:::~ 

not uucor.1.-::nn.; he<aevi::n:, the des :l::J;net should ke~p in mJ•.1d ,::hat rc.-Bd e to f.!f<,•:t?i.V.f, 
.,,z:ecs wi11 l:~ve tra:l.ler traffic that car,not comf,.n:tcbly negoU.?.tC too 1•~:.1:; ~n 
C!{t'!f~SSi"t'e g~ad(~ ,., 

Site di.stnnce c.f 700 feet is ee:rt&bly n.ot n~cessary. t!m:e often thcr:. u.::r: ., 
a site distance of 200 fe"'t '(•7oul<l s,'tisiy the r;onditions cnc<;i,ntered on a 
p-.u:k :r.t.:md. ,~or. purr,osea of smfety i apprc:ac;;l scgmer:.t s to ~ullt.;.: fa, ent1:1::ince~ 
to p.:.rk:.i.ng lots o-..· picnic e.reas, etc. s'.1.ould be t~r,gentn of ap;_n:o:drate1l.y 100 f.e:,:~: 
vr mn;:e , With ::easonable c.::.re tn the 8\':!lect:ion cf the x:cacl a1.ign!;:cnt these 
t:.1nge1:i.ts cen usually b~ increased well beyond the point --:•fher.e sn:i.:ety ie th:t·Gat,:?~~;_:~:, 

The rc,ad c:i.tch-38 .'.ire designeil in pr~tty much the convcnticmal manner w:J.th m:::.m 
major exception. No sn;;;w atorage factor is consicie1:·ed sinca these :roado e"t:~ 

g@ne:rally su~r roads and, t'iith few e:::rceptions are not kept open ,.;h;.ring ,11j:nte:;:., 
This erHerie., of course) does not apply where tr,?.:cfic to the custodial 
residence or t>Jinter spm:ts area is ti.'> be e;~pe,::ted.. 

Our operating S?.=cticm, i>al""ks. has indicated that :i.t i.s desirable to pll."ov:3.d,,., 
a singl'B access to a pa1·k complex and that th.is eccess sht,uld pass di-r12etly 
adjacent to the custodian's zesidence. ·wh~ther the reticleuce est-iblfahes th~ 
road location or the i·oad location determines the res:tdence locations ,-Jould r,;~,em 
irrr.na. tei: ia 1 at this po iu t. 

The matter of surfac i11g for park roads ca11 best b~ det~;:m:1.ri.ed by co1went:b;i1:".C '!. 
standa:rdso Econornic considerations may be the ti-.ost inflt.tential on.e factor t~;, 
~om,i<ler .i1lthough fe~ pr1rk I)atrons sppreci.ate the dust lnllerent to grsvel 
surfacing. 

Wh~r.ever pcncibl2, tzails ohoul<l b~ pi-ovided for pedestt'ien and hcrsc traffic; 
rath~r than using the vehicle roads for such purpooes,. Th:f.s, however~ is not 
always possible an<l added top width must be 1;rovided ":hei:e the dual purposes 
are involved. Usual top widths are 26: with 20' of surfacing for vehicle :l:.'osdso 



"' .::, 
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C~1r(pi11g is bec-orr.i.ng ~ po~ol!1&~ for1a of re~Yelltion" l~e b.ave e:tpe,::tenc;jd 
~ 100o/., fa;.-zx-e.ase in c~r_:pi.e'.l3 r..mite iu the lss·~ 3 y(?ars ti!ith eome form of 
.-;hc~1e<l veh:1.cle t1hc,~ir .g t!-,e most .:npi<l gr.o~th. The c~mper t:ndsy is a ft:11e 

cry £i:-ora the pd.mit 5.ve ter;.t :l.ng 0£ the W. H. !! e-xa, a·c.d r1;.od~1~n ~onve.:de·nce~ 
are alrriD:::,t mand<:l,t,;,n:-y. The wheel:ed vehicle, whet.her ul;{J:Unted in a pickitp or 
t-.lwed behind a car, r1.:.qu:!.~•;!s a s~bstantial :f:lat .,n.·ea on which to pat'k the 
v~hicl.?. and axouud which the family un:l.t can set up hcusekef-,pini. 

Ira the aeleetion of an area to be used f01; camping. :!.t is deai;:able f:o 
select, insofar as practicable, an aJ:eE.t whkh is ciivcrr:ced £:-om the other 
principel us-e?s. Campera desiie s qui.et ntmi,aphere away from the hustle c,f t'h~ 
r,,10:re athletic :t"eereatiou indulged iu by m.,:m/ of: the pt.lrk patrons. A reasm:1abl~ 
view of the lake~ or othe'.i:' special .at~ractir.m, ie also quit•~ desirable. Ten~: cc.m,p·· 
ing is generally located nearel" the lake tha.n. the trailers be<;&.1.tse of: the 
lowt:.1;:> :silhouette pr.es!..mt2d by the tents thun permitting ti:a:tler OC(;Uif.S·n.ts to 
se@ o,,rez the tents. Sixte~m camping units pe;:- ac~e, a space 50! :c 50 1

, :i.s 
~onBidt;red optimum. 'Xopogr.aphy. gullies, tree:;;, e.:c. 1:.;iH influence the shape 
of the t.mit. aud to some degree, d1e dens5.ty of. the csmp,er.s. 

Modifiead.on of the natural to:,ography t.1ill usually be necessary to p,:oviae 
the 11fla.t0 11 fm-: ·..:he campsn1. In an effort to avoid a mejo-.r grading program 
in the csmping area which would be necessar:y if the entire l\r~.l 1;.-1ere to be 
modified~ it is accep~able, and generally desi1:able, to treat each ca..iper 
site as an individual unit. SU'..1;!11. cuts and fills Hill often su:i:ficc and 3ti11 
permit a mini.mum of clearing of nsti,n:sl timber. Seldom is :U: possible to develop 
a camp site without mod:U:yin.g the m1tur~l surface drainage pett~rn. The t .. rne of 
teril:aces to direct sm:face runoff into safe outlets should not be ovm:lot)ked. 
Small ponds and marshy areas in or near cam.pi.n.g tn:eas should be dr2:h;.ed. 

S_t~9~ei~ Buildings & Toilets 

Early :i.n th$ d:,r.;eloprr.ent of o master plan a decision must be re.3ched :i:·egsrci iI,g 
th<a e:itent to ".-1hic:h. mvder.1 se.-;er and water fa-cilittes axe going to be developed . 
Where pr imitive campii1.g is co11t~mplat ed, it 1.s not 1.mcornmon to provide a 
vault type latrine without a water supply. A tep for drinking ·,:,,Jat.er may be a 
mile away std patrons wiH need to provide !:hei:r own means of transpo1:t.iug their 
water ne@tls~ When it is anticipated that camping densi t y w:Hl be such that 
n,o<k~l-t'l fac:l.U.ties are ecouomicaUy feasible , a shm-;~:r and toilet building is 
constructed o These buildings can be expected to serve a racH.tts of 300 fe€7ilt 
and should the camping area extend much beyontl this limit a secon.d un:i.t should 
be corrntructed. 

!t1 the design of the building i every ~ffo3:t should be made to provide adequzte 
light and ventilation. liark , poorly drained, haz-d to clean corners snd 
r.ecesses should be avoided iu the interest of sanitation. Concrete block, oz 
any othez- porous finich mated.al, uaed as an inter:!m: finish must be smoothed tmd 
sealed. Glazed block :l.nter:tors are most sati3factory from the standpoint of 
s:aa::d.t.at:!.on an<l ease of clea11ingo Self closing faucets and Bhower. heads will 
COK).Se:r.ve x·mtere O·ur e:!-.:pe;:ience has in.dicated that China fi:Ktures ar.e. m..thject to 
a high nicrtal:lty and u;.ore dureble material is indicated. 
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~· <;J.t ~:( t::r;; .;,l s~.t:= :--\ ::r O \ ·:'2 b.L~"t;~-: !t::t t:4:tc·:.t:t,ieJ ;J f . fftUC11 c:apaci;_:j,r ic:1 .:H.t)~ 

:;:.,i· . .- 1;.-:1~ b:..~5 id ~'i<I.,; .~:;~ tf{>uld h-,~ s~.~P!·"1:·.~c tt1 c carn:.nf!i-cJ.:~~l. ir:~~tn~5 S2tton ~·)~ ~~C'.?at·~ 
':l,'.~rf\blt.:~ ;~t1:(~ f.H.'.' S(H~JtJi:ng 6 (;.C~l'-t?ii:.ll.;!i)J.{~ rn .. !ti~b(.ri: .. o:f pc,.Lro·.:--,.So "i~~a t'"!3\1• .. ~ f:,:;~ . .,.~·.:tc~! th:2.i~ 

5G 33!:!~0tl h.3.gh ~:-c?cc ·>·,-2,-."!l ~7eter. tic~ii:l?.:'.'.':~ .:.tre ;:t ·i,7e1--1T 1:.1in:t1~.um F:~r Jttr 8t~i,da1--~ 
~~b.~:;.~-se·-~ but1 .. :i11!:1. ~JitI~ .,:; zh(_,,i~-~r ~ t .. :-.11~.;; £:.nd -~·! 1;:J\:.·~tc!::1.er: 

!~J .. ~;r,i:~ .f'\1:"t!'}\S 

lr: th)-e t1,re:r3gi: :.:-,~~c-cea-t.~ .. or1~l pt1rl\. aho~;.:;, 50o/,~ of the att.et!dt~nei.1. ')?i11. 'b~ 
t.i.::i1...!.tg ~·:he :?it;"i?:lc :f~:~~il;_tiea st ar·.y cn.r= ti.ra1~. -rbe t:Jt:1er 501 ,:,-:Jlt be t~?::~.~:r; 

FL c,--th~! L- ?.;Jcl'-1 ~ l-1-:ige, r..: tlmpir"g fr.\~.~:;_ 1 i,. :i .. es, etc :'I -n~;eJ'~(~ rf~l1;d :=_r:g ,.~r~r~ b t~ :i!Vt' i .. ~1 r;:.::.1 ~~•:f 
,,tdir:g ftn ac-re ~)f r --~tea fot .. e:-!~;h ~.Q p~ .. ci·1ic:!:.z .. ~:;:s~ \r:(!e1~e te:r-::aj_r!. i.~: .f:-1"1,a:;~;.·;;.'bJ..t.: 1 ~, ! l ~ 
11.ttla un:J.~~1:-;le ar-E.--a~ tbt: dcut-:i~~f c:~·a Cf~ i11cr-2c:=.s-2~1 ... 1?-ocr tE!~'r.;1i11, gu~~J..:~c~..,.= 
de::r.is~ .:re·,•:~, ate0 p ;,lc,p,H .• , -~ti: .• .-:r,ul<l d:Lct~<::e .3. VT,,e,: po::•ulnd.on <li:tnr.sit} - z~,~,.sx ~ 
effnrt s11;ruld bt.; F..ii •le to tr!.1\,U at1~·:,111tag.s of c;:i~ti.n(; e!1ad~ t1"l~i;S i.11 s01.:.t:ir,g ·up 
thr, tni.tir.11 p:icn,c .J.1:eet,1 . ◊M.? or two ta:blr.1 er~eB :.::h.:mJ.d not b~ ove:t?c,)k'::..::L \i~L' ; .. : 
pas;!cing i1r;r~dii':.t.el:1 adja,:(~r~t to tb.e t~ble is net nHf:esec.;:·:v, but, i11 ~c:-;,.i? c ... ~~ ~~~f!:. 

i.s ~tr;l.te pons'.;bl.,;;; (~ .. t1d -&\:·t.~1 ,3csf,:-<..hl~:!. .€~C;-jqu.tzttc! r~fu&.r:? ccr!taina;:~ rr::1.Gl t~ r•:r.;:,·v .t .. ·--: 2d 
fo·y: th;a 1:iub j 'ir: if 1 i tte:.· tG tc 0.J.t ,3~Joided ... l'he <.'. , ... ,l !~{=~t Lon. c..~i r <:!f 11.:;,e .~.r; ~:.r:;,ye-::,:! :·\o t't.:~1 
~:;hen the picnic are>cw ~re no;:; to , w~de?.y t)c.att'3red th:rot~gh,,i.:;;. c::}1.1? ;ia::::~ bt~ t ~1~. r;_y::: 
ke•!P i~1 mind ll:tat f:-2or,le cc;n£· t(! p2·rk3 to g~t E-t::_.,.n~r frrnn t!1!.? ccng~ztiv:1 c:f t}]9 
::,p.a:rtm~nt or ir«)mting d,<!velop,,tsnt, 

Uat,:!r scrpl :f.e5 :L.to pi.cni.c. .,r<;;;:-,e ss:t. most s::e:;l;~~bl:2 ,;md may b~ in tl:~ f :,·i:·:11 

of hydrants and f.,,t:1t.:Ii.;:,s ;;;.om:i,~ctr::d t.o th~ dist,:Jbuti<m sy0tem m.· usu.~, .,:L·.h 
l:umd p,m1p1~, t1h,::rnJ.d hend p;.1.mps hE; us.ad , the pu1nr,1 head ehould be ~i1ui;?-S,(;:d ,·r'. th c. 
packing glat1d arcut1d t:1e pu1np r<.'l<l to ~ltv~in.a~e co:1.t~11nin.a.ticn ~,f t.h .. 2 t~·~l'. t}!t' 5.t:i ~~~-~~ 

pttnTp, <:omplL:rnce with all the r.l'!quire;n,:mts of th·.? D~p::n:.·tr::.:-~, :: of "\:: ... He Ifa;-:f.i:11 

i..s mandatory 

!:'le usf: of red ;,;-o,~tl or c!;~r,res~ in tl1~ ccnsti·t:c. t Lo!.-1. of r,i .. (!n~-- ~ :-~-!l1:: 1~~ ~Jl"~ F. ·n-:.t 
pr~1ven sat:i.s:fr~ctot·:: i11 stt,te ar,?.r~~ pr Ln.c:i..pa ll~ .. ,1 br:!t!.:;n~se ~::E t!:;E~ h:ir<} ;;,.,_~T'1'/~1,.c;~f: ~-~ .. t -./.~:1 
thrj tnbl(ii:£,, t. st;:r.int;;er, more: dut"able, t}noci sut:h D.£ D;:mgLzi:-i fis or. n.,:.n-1;::: ni th.t. 
p.i.t:t.es will give tnuch 1~J!)ger ~~:a}:vice. ThS: 1 tf~;; -..1f tne Lnbl~ -J.s 1..1~..;i::- ll~i rir;t 

i!(?t~r~nined by its ~'"\:!Sl!:1i~.a.11~--:e tc, l:~uther and r-:'!t - h,:t ret.h·at· bJ :r,...:siztP..!}t::2 tt:;: 

shock. .kn1:i,.,a °!. puint :.n.g o-E th~ ,-;,,a'l·ing su.rf.ace J.s a n:ust, 

-~ ~§.~f_fil)J?.!;!_l'." t;rr::::._gc ~ ... 

''\'he locai:i,1n and design (d: ;:he b.:::ach .!rea is a v,:,ry l.mport.aut facet i;:; 
park plamning, Sh,pes, m1det th~ ,,:Her, shcuid he quite rr(ldest aud all s !~arp 
ih."o::,off.s mu~t he eU.minated. A point is g·m~raUy less subjlr?ct to sU, gn.atlon. 
,,nd &Ct;Umt.i l:.H: :i.oa of surf.::.ce de!.n: .i.s tha •• is a bay , Reta h~i.:!g \;.,al is, above th-~ 
t:at~r lin~, cs:1 !~-2 use.J ,-,hei:~ na:ural. slopes arn ex:cess:Lve" ~and fry.: the 
b~ach shoul..:1 be! ~l~an, "?!;;:i;ht:"·., and Sio:re<clued t.o th~ ext,~nt: that !.111 plti.s J/8" size 
is r:er,:Qved ,,md ,i.., ~c· .. ·e than .. LS% '.:>f mi-r:.ur:1 200 1:~mains. At J.e!!st M1"J, shGuh1 f.~a-U 
be~: .. ~u,.n -:f3 and ·"'30., S'.l,:r.e fl1<1~tibility is ne~essary in the Sii!!.e!!t1.wr1 .:;f s .. 11.tabL:i 
o;,,Jd1 ~m.d to makr.? use of l'f:U:!<.lily <lVD.ilabl{~ eupplie:3 in th·a inter-:~st ,of: 
~c::-::~.~rfi\ti A 6° cl~?th of sarld ts ,;;_.bot.~t rnirAir1;,,.1n:.-, 



·, ·. 

5 

Ttie size of th~ ·beach is dete~rained by y:,:~,:;vid:~ng appro~~:l~1ately· 50 sqt1a~e 
f:eet of l;;each. pez l,e)t.tiar:. !~ pcn~tici;i of tl1e ~t::im it~1·es sl1otild be z-oysd of :1: fo~ 
srr?SH (:!b.ilch:en a'Kl.d m.or.,~swit:t;!ers sinr-:e wading pvols are ge:uer,;1'.U.y ~ot fea.sibie. 
Ha have used 1.vooder-i.~ ;;:;: erk , m1d plastic fl.oats :for the 1:tie Hn1;: 'Hith t::.bont 
eq1J.&l i:mceG8S. A;Jcho:.:-~ge fc;,r the life line shou ld he :b.i the form o:f: "'· bl.r.h:.!k of 
-,<;cncr.etea etc. at1: oppo sed t o tl pust of sny type driven iuto th~ lake ?,otte:m~ 
~iiiM:e ic~ ·will d:i.:Jloclge t,lmost atty light ~ost that t-J{mld othm:wise be st.:i.ble 
enough :for the lif:e l:i.m~. 

~athhcuse fac:!.U.t:ies va:ry with each itwtallat.ion. High u~e beaehas ~,;e 
generally provid-ad with a bathhouse rctther than cr-..ange booths th!!t r.:1:re por,.;1.d.mr. 
at lo·w use beaches. Bathhouse designs i:aThge fr.om vc.:-y simple tuo wi ng ct .. 1:1ge 
bo@ths t o qu:H.:e ele,borate con.cessionair.e operated stnzcturea. 'l"he ,wa:U.ab:U.ity of 
se-i:~er a11d wste.: ·r,,:0.1 make a p1·0;;1otmce<l impact on the basic deiigu and ::-:.Hl · 
<let,sx-rrt:tne to a large degree just how elabora~..:e fmd forn::--al the fac.:l.H .. ty can ~e. 
1~ethet' the arch:.H:ecture is mcde4'.n or n1stic is a rr:atter of choice oz the ci:-;ne::· .£n.d 
would u.ot effect the f.unction.n•l acpecta of the basic design. J:f :fotni ;:1ex;,i~e ls 
coint~mp1ated, sooi.ething more than candy bal's snd pop. it :ts impBrntive t.hatt se;;;-.:.m:
a m'¾ water be incorpo:i:at:ed in the <les:ign. /As was prevfoi..rnly mentioned :b:r: the cli::;" 
eusston os shower buildings, . the use of ~3e1f- d.osing fe.ueetc and shc-.;,;er hea<l s w:1. :n 
cm:1serve water. re.o;,:·e part:tcula-rly hot wate~. The use of stainless m: p,Jrcelnizi. 
coated cset iron f'h:tur.-C'~s will generally he more eccnomical tn the lo:!!{~ nm 
t han China fixtur.eG. 

Xn dete:rr.1ining the phys:tcel loeatfon of the ~athhousi:': i'G refe,rcm.c~ to the 
sh.ore Hue it is gooc p-rs.ci:::ke to aseez:ta.:i.n t'hmt the b.stb.hcnrnc t,;:U.l be above flny 
surcllar.ge elevation. that the lake could attafa1.. This ger.1erally cloes net r,">x:esei, t. 
a p:i:oblem., however, we have one installation ihere th:?. bathht,use :Hoo:;;· :ts or:dl_'.Y~ 
2 . 8 f eet above lake crest. When the sp:Uli-:iay wr:1s ~·eco::wtrm;ted recently, this 
limiting surcharge fa~tor made it neceos~ry fo-:~ t.rn to design a much lcmge-r 
~,eir ci:~st lengt!1 tl.£:.1 i-1ould lla'"'v'e bee11. n.e.c:assa~.y h . .acl \!.'ff? ha.cl ~1'tratla.b1e moire su!Y:;~1i11·ge 

storage . Sav1.ngs in the eosi:: of. the opillway t:aconstru.cticm would have been 
substau.t ia 1. 

~s.te!" !le Sa,;,~,: 
Q~f = 

R!ii:ly in the developm~nt of the Haster :neu, the probJ.ein of. water and 
se.'iler must be cc-miio(;?I'~d. 'i,he widely s~att~:re<l development add to the eost of 
gupplyi.ng these 00::vices,. yet h~vi.ng .thes•e a,n:v:lces, yet having the various 
(i.~v~lopment ccmcent.!'.:'ated into s congested area defeats the concept of m1tdczos: 
1t'ecreation. 

Several wells 9eattered throughout the park may "~en he the most. des:b.·able 
so1uti.on to the ,-mter si1pply problem per.ti~ulerly in that pcrt:l.oil of th,'= State 
where g;:ound ~ro.ter is readily available. i:foere ground water. is a prob lem, 
the t r.eatrrumt of lake ~ister and utfl,aU.y 1.en.gthy <l:i.st'-rihtiti.on Unes t:1i1!' pI'ovide 
the ne$ded ~ater su~ply. ihe design and construction of drilled wells will be 
dis~uss~d by others at thim :~etfa,g and cm1sequttmtly will not be nef;:aecl hsz-eo 
S£~vice pumps range all th:f 1·1ay f'i:om in.eiq~•~neive hand opei:ated pumps i,:1) cor;ip1et<a 
autoirr.& t.ic syst !~ms. Where .at'!to~t:!.e systems ere to be used, ,;•1e have fem.id that it 
ifJ possibl e to i,se th{;; low~r c~1paeity pumps and lmcge ·1Jolt.mf: etcn:e.ge ton.ks to gc@cl 
e.dvantate.. 3!,ook st~at.er usage . :i.n 1:ecread.onal a~eas occur.s at three speeif::.i.c 
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DESIGN & CONSTRUCTION OF DRILLED WELLS 

Robert D. Reckert 

A paper presented on January 20, 1965, at the Fourth Water Resources 
Design Conference, Iowa State University, Ames, Iowa, by Robert D. 
Reckert, Partner; DeWild, Grant, Reckert & Associates, Company; 
Consulting Engineers; Rock Rapids Iowao 

Wells have been used as devices for obtaining water from the 
ground to supply the needs of cities and towns, industries, and 
irrigation districts for countless generations. 

Wells may be classified into types according to their method 
of construction as dug, bored, jetted, driven, and drilled. Each 
has certain advantages based on ease of construction, volume 
requirements in terms of capacity, storage, mechanical limitations 
on the types of formations and depth that the equipment can pene
trate, and economics. The first four are generally reserved for 
shallow (less than about 50 ft.), low capacity requirement instal
lations. Th~ fifth type, drilled wells, are constructed by 
portable drilling machines, either percussion or rotary. 

Wells drilled with rotary equipment will be the subject of this 
paper. In order to describe procedures, design, and construction 
in the most practical manner, a hypothetical problem will be stated 
and certain assumptions made as to the depth and geological classi
fication of the aquifer existing in the locality in which the water 
is required. With these factors stated, the paper will outline 
the procedures recommended and required to carry the project through 
to a satisfactory conclusion. 

Outline of the Problem and Conditions 

Let it be assumed that a new industrial plant will be con
structed which will require process water capacity from ground 
water sources of 1,200 gallons per minute. (gpm1 

Storage requirements, service factors, and water treatment are 
all matters which must be investigated in a real problem, but are 
considered beyond the scope of this paper and will not be dis
cussed. 

A written request to the Iowa Geological Survey for a Geological 
Forecast of ground water conditions in the vicinity of the proposed 
construction site results, in part, in the following comments: 
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"Formation 

Quaternary Sys~em 
Pleistocene Serie s (gla cial 
drift clay , containing a few 
int2rbedded sand and gravel 
layers) 

Cretaceous System 
Undifferentiated shale & 

sandstone 
Dakota Sandstone 

Pre-Cambrian System 
Undifferentiated basement rocks 
(igneous &/or metamorphic) 

Thickness (ft.) 

100 - 150 

50 + 
100-+ 

Depth Range (ft.) 11 

0 - 150 + 

150+ - 200+ 
200+-- 300+ 

900 + 

"All of these depth estimates may have to be modified considera
ably owing to local variations in the structure and thickness 
of the beds." 

"Thin interglacial sands are widely used as source beds for 
domestic and stock wells in this area, but are not expected 
to yield large supplies of water such as needed by industrial 
consumers. 11 

"The City of ______ wells located 2½ miles northeast of 
the proposed site are completed in the Dakota sandstone for
mation at a depth of 210 feet and provide reported yields of 
about 500 gpm each." 

"The Dakota Sandstone seems to be one of the most promising 
sources for reasonably large quantities of ground-water based 
on hydrologic data from this part of Iowa. However, the 
aquifer conditions are not uniform, and at some wells the 
results are less favorable. The sandstone commonly is very 
fine-grained and poorly cemented which often leads to serious 
pumping troubles. 0 

From the Geological Forecast, the Dakota Sandstone aquifer 1 

located approximately 200 feet to 300 feet below the ground surface , 
appears to offer the best possibility for obtaining the quantity of 
water needed at the least depth. 

Design and Specification Requirements 

At this point the engineer must decide whether he has or can 
obtain adequate information to procesd with design and specifications 
for the construction work in one unit price contract or whether he 
must first obtain additional information about the aquifer through 
e xploratory test drilling and test pumping in order to be able to 
prepare the design and specifications for the construction work as 
a second step in the procedure. 
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From the Geological Forecast, the factors that are known or 
verifiable are listed below~ 

1. Dakota Sandstone, of water-bearing character, probably 
occurs at a depth of from 200 feet to 300 feet below the 
ground surface and is about 100 feet in thickness. The 
sandstone is probably very fine-grained and poorly cemented. 

2. Existing City-owned wells located within 2½ · miles of the 
proposed .site . reportedly produce about 500 g.pom. each 
which can be verified in the field in which case, if 
correct, it will probably be necessary to construct two 
new wells, properly spaced, in order to supply the indus
trial plant requirement of 1,200 g .p .m. 

3o From the existing City wells, the static water level, 
pumping water level, and mineral quality of the water 
in the aquifer can be obtained. 

With this information, using good judgment and making pro
visions in the contract specifications for obtaining specific. 
information on the unknown factors, it is feasible to design and · 
prepare specifications for the proposed construction in a single 
unit-type contract. 

Some of the information that must be provided for and obtained 
tl,.:rough the specifications is listed below: 

1. Number of wells r~quired; yield per well; spacing of wells. 

2. Pump bowl diameter; pump suction level setting; diameter 
of well casing. 

3. Type of well construction through aquifer; open hole 
through aquifer or screened aquifer; natural or 
artificial gravel envelope; diameter of well drill 
hole: construction materials and requirements. 

4. Construction procedures; quality control and evaluation. 

5. Pumps and auxiliary equipment. 

Obtaining Technical _Data for e.eecifications. 

Since two existing wells, constructed in the proposed aquifer, 
are located reasonably close to the proposed site, the engineer should 
obtain as much information as possible regarding their depth, con
struction and performance. Simple measurements will determine 
diameter, depth, and static water level. Since they are municipal 
wells, permission can generally be obtained to run a short duration 
pumping test. From this the pumping level can be obtained, and with 
suitable measurements, estimates of aquifer coefficients (transmis
sibility, storage, etc.) can be computed. A water sample can 
generally be obtained for mineral analysis and a log of the existing 
well and well construction details will probably be available from 
the City, the State Geological Survey, or State Department of Health. 
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The engineer cannot assume that conditions will be the same at the 
proposed site as those prevailing at the existing wells but may use 
the information obtained as a guide in preparing the design and 
specifications for the proposed wells. 

Let it be assumed that the investigation of the existing wells 
reveals the following information: 

Ground elevation at wells 
Depth of wells 
Diameter of wells 
Generalized log 

Static water level 
Type of aquifer 
Pumping level after 
12 hrs. @ 500 g.p.m. 
Specific Capacity 
Coefficient of Transmissibility -
Drawdown (interference) at 
well used as observation 
well after 12 hrs. pumping of 
pumped well@ 50 g.p.m. 

1,000 ft. (above M.S.L.) 
210 ft. 

12 11 casing x 24 11 bore diam. 
0 '-100' (glacial till & 

sand. lenses) 
100 '-140' (shales & lenses 

of sandstone) 
140'-210' (Dakota sandstone) 
30' below ground surface 
artesian (Figure No. 1---:-\) • 

55' below ground surface 
20 g.p.m. per ft. 
50,000 gals.per day per ft. 

4 ft. 

Results of mineral analysis indicate water in formation to 
be slightly corrosive. 

Number of Wells ReC!{uired; Yield per~§ll; Spacing, Depth 

From examination ·of the existing wells, it can be assumed trtat 
two new wells will be required at the industrial site, that it is 
reasonable to assume that the wells will each produce 600 g.p.m., 
and that to avoid excessive interference between wells during pump
ing over a period of years they should be located approximately 
1,000 ft. apart. A level network run to the new site indicates the 
average ground level is about 1,050 ft. above Mean Sea Level. It 
can be assumed that the aquifer at the new location will be relatively 
1evel with the elevation at the existing aquifer. Therefore, the 
new wells will probably be about 260 ft. deep and the static water 
level and related functions about 50 ft. deeper than in the existing 
wells. 

In the event that any or all of the above assumptions prove to 
be incorrect, because of the use of a unit price contract, modifi
cations and corrections can be made in the actual well construction 
during the construction of the first new well. 

Pum~uction Level Setting; Pump Bowl Diameter; Well Casing Diameter 

At this point in design it is necessary to determine the 
approximate pump suction level setting, pump bowl diameter and the 
well casing diameter. 
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In order to determine the approximate pump suction level 
setting, it is necessary to estimate the approximate pumping level 
in the well after pumping both wells at the required capacity for a 
period of about 10 years. This can be roughly determined by project
ing the data obtained in the pumping test on the existing well field 
and includes the following: 

1. Static water level in well. 

2. Self-caused drawdown of pumped well. 

3. Drawdown caused in pumped well from p~~ping of adjoining 
well. 

4. Drawdown caused in pumped well from pumping of City wells 
located 2½ miles distant. 

Although these projections may not be precise, any corrections 
required can be made after conducting the pumping test en the first 
new well from which actual aquifer coefficients can be determined and 
prior to ordering of the permanent pumping equipment. Since most 
ground waters are relatively cold {45° F - G0°F) it is usually not 
necessary to consider net positive suction head requirements if 
using vertical centrifugal (turbine) pumping equipment. Net posi
tive suction head in a vented well is the sum of the barometric 
pressure plus the static suction head minus friction head-loss in 
the suction piping and the vapor pressure of the water, all expressed 
in feet of water. As long as the pump bowls are submerged, cavi
tation will generally not occur. For design and specification 
purposes it is assumed that the pump suction level setting will be 
as follows: 

1. Static Water Level 80 ft. 
2. Self-caused Drawdown 50 ft. 
3. Drawdown from Adjoining 

iJell 12 ft. 
4. Drawdown from City Wells 3 ft.. 

Estimated Pumping Level 145 ft. below ground surface 

The presence of any aquifer boundary conditions and efficiency of the 
well can be evaluated after conducting the pumping test on the first 
well and the pump level setting for the permanent equipment adjusted 
accordingly. 

In order to estimate the pump bowl diameter required, the pump 
capacity, total dynamic head, and approximate specific speed of the 
pump must be known. The pump capacity required is 600 g.p.m. The 
total dynamic head is the sum, in feet of water, of the pumping 
level to surface (145 ft.), losses through the pump (estimated to be 
5 ft.), friction head losses in discharge piping and fittings 
(estimated to be 30 ft.), and head to which the pumped water must be 
raised as to an elevated storage tank or pressure system (estimated 
to be 110 ft.), or a total dynamic head of 290 feet. The specific 
speed {N

13
), of a given pump is determined from the formula, 

½ 
NS = Jg.p.rn.} x RPM 

h3/4 , where N3 = specific speed, g.p.m. is gallons 
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per minute being pumped, RPM is revolutions per minute of the impellers, 
and his head per pump stage in feet of water. Suction lift is 
also related to specific speed. In most cases, a vertical centrifu
gal pump with a specific speed, Ns, of about 2,500 will provide the mat 
economical and efficient pumping equipment. It is considered beyond 
the scope of this paper to discuss the factors that determine this, 
which include ratio of final impeller wheel diameter to inlet diameter, 
shape of impellers,,impeller trim, etc., but numerous field tests have 
proven this to be generally true. From the following Figure No. 1-B, 
assuming 600 g.p.m. flow, 1,750 RPM pump, and 50 ft. of head per stage; 
it appears that an 11½" O.D. impeller will be adequate. The same 
general information can be obtained by checking pump characteristic 
curve data available from pump manufacturers. 

Major factors affecting · the well casing diameter are entrance 
velocities of water entering the well from the aquifer and diameter 
of the pump bowls. High entrance velocities may change the chemical 
properties of the water (through release of . dissolved gases) causing 
corrosion or incrustation problems. However the apparent aquifer 
thickness (about 70: ·ft.) is such that, if even a portion of it is 
screened with a well-designed screen, entrance velocities should be 
very low. The diameter of the pump bowls is probably the major 
factor in determining the well-casing diameter in this hypothetical 
project. A 12" IoD. well casing would probably be the minimum re
quirement but plumbness and alignment of the well casing would be 
very critical. A 14 11 diameter well casing is a better choice and 
will permit reasonable tolerances for plumbness and alignment errors 
which might otherwise make it difficult to install, maintain, and 
remove the pumping equipment. In the past, there has been a mis
conception by many people, including some engineers and well drillers, 
about the relationship between well diameter and yield from a given 
formation. The statement which is now only occasionally heard -
"double the diameter and the yield will double" - is far from true. 
Many variable factors affect.this relationship, but if the formation 
is homogenous and isotropic, doubling the diameter of a well from 
12" to 24 11 will generally provide only about a 10% -- 15% increase 
in yield, as shown on Figure No. 2. · 

Type of Well Construction; Open-Hole or Screened Aquifer; Natural or 
Artificial Gravel Envelope; Diameter of Well Drill Hole 

The m&jor types of drilling equipment used today are percussion, 
direct rotary, and reverse hydraulic. Each has advantages and disad
vantages and although the construction procedures and materials 
differ somewhat for each a contract specification can be written 
which will permit the use of any of the three. For brevity and 
sirr.plicity in this case, it will be assumed that the two test holes 
required will be drilled with direct rotary equipment and the 
drilling required for the actual well construction will be per
formed with reverse ·hydraulic equipment. 
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It may be assumed that the Dakota ;;;andstone in the area is very 
fine-grained and poorly cemented. Open-hole well:3 (that is, wells 
wi-+::.hout screens) ha\7e been constructed in the Dakota sandstone for
mations; generally, though, they have been notorious sand pumpers. 
The major reasons for~nstalling screens in wells are to prevent 
structural collapse of the aquifer and to act as a sequential por
tion of a filter designed to prevent excessive intrusion of fine 
particles from the formation into the well. Because of the probaLle 
fineness of particle size and poorly cemented character of the 
Dakota sandstonG ,:"quifer, a screen should be used. 

Aquifers which have particles that vary from coarse to fine 
in relatively large sizes seldom require artificial gravel envelopes 
to pro\7ide the filter effect required. Better wells can generally 
be constructed and developed in these circumstances at less cost 
through proper development of the natural sands and gravels in the 
aquifer and through judicious selection of the screen slo~ openings. 
The Dakota sandstone aquifer, though, has particles which are so 
fine-grained and uniform in particle size that it is difficult and 
impractical to construct a well in it that will not pump excessive 
quantities of sand without the use of an artificial gravel envelope. 

Having determined that an artificial gravel envelope is re
quired, the thickness of the envelope must be decided \vhich will 
determine the diameter of the well drill hole. Theoretically, the 
thickness of the artificial gravel envelope required is that which 
will exclude those particles of the aquifer that are coarser than a 
certain desirable portion removed during development. K.E. Hill of 
the College of Mining, University of California, has conducted 
investigations which indicate that the thickness of an artificially 
placed sand envelope need be no more than one-half inch, provided 
the filter sand is of the proper size. This thickness was found 
to provide adequate control over a wide range of flows when the 
particle size of the artificial sand filter media was less than 
3/16 inch. However, from the drilling contractor's. view point, it 
is impractical to attempt to drill a bore hole several hundred feet 
below the surface which is uniformly ~-irich greater in radius than 
the radius of the screen; the diameter of the artificial gravel 
placement tremie or tube required is such as to make this impossible. 
As a practical matter, artificial gravel envelopes should be not 
less than two nor more than about nine inches thick. The thicker 
the gravel envelope the more difficult it becomes to penetrate 
through the envelope with development equipment to remove the thin 
skin of relatively impervious solids which become plastered on the 
formation face during drilling operations. It is assumed that the 
thickness of the gravel envelope for the proposed wells will be 
four and one half inches. The diameter of the well drill or bore 
hole will therefore be 14" plus 4½ 11 plus 4½" or about 23 11 nominal 
diameter. A 24 11 diameter bit would probably be used. 

In order to be effective, the gravel envelope must not restrict 
the flow of water into the well; the gravel envelope material must 
therefore have a high permeability compared to the formation it 
controls. 'l'heoretical studies of this factor by Edward E. Johnson, 

• Inc., of St. Paul, Minnesota, indicate that a gravel envelope material 
which has a permeability twenty times that of the controlled for
mation will result in negligible resistence to flow. High perme
ability of the envelope material is assured by using a carefully 
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graded material with a low uniformity coeeficient. The uniformity 
coefficient is a numerical expression of the degree of uniformity 
of particle sizes for any particular materialf determined from 
sieve analysis by calculating the ratio between the sieve size 
retaining forty per cent of the material by weight and the sieve 
size retaining ninety per cent. For optimum results, the uni
formity coefficient of envelope material should be limited 1.7 for 
control of very fine sands, and a value of 1.5 or less, is even 
more desirable. Although there is some disagreement regarding 
the importance of selection and sizing of the envelope material 
gradation it is generally recognized in the industry that the 
envelope material and screen slot size should be designed in 
accordance with the standards accepted for design of rapid sand 
filters. Laboratory experiments and field ,experience have indi
cated that proper stabilization of formation sand is achieved when 
the effective size of the envelope material is not more than about 
eight times the effective size of the formation sand particles. 
The effective size of a particular sand is determined by sieve 
analysis and is taken as the size of the sieve opening which retains 
ninety per cent of the sample. An alternate method of filter media 
selection is to select the size corresponding to the sieve which 
retains fifty per cent of the formation sand in establishing a 
size ratio. In this case, the ratio of the sizes should be between 
four and six. This is usually satisfactory for formations having 
uniformity coefficients of two or less but may lead to erroneous 
results if lesser degrees of uniformity exist. The slot size of · 
the screen is usually selected that will retain ninety per cent of 
the particles of the envelope material. 

In many wells, though not always, the screen diameter specified 
is nominally the same as the well casing diameter. The length of 
screen specified must also be determined. The cost of the screen 
per lineal foot is considerably more than the cost per lineal foot 
of well casing so economic as well as hydraulic factors must be 
considered in making this decision. Screens are generally subject 
to the most corrosive environment in the well, and are therefore 
usually manufactured of alloys which are more resistant to corro
sion than black steel. Some of these, listed in order of their 
resistance to corrosion (and cost,) from greatest to leas~ follow: 

1. Monel Metal (70% nickel, 30% copper). 
2. Super - Nickel Metal {30% nickel, 70% copper). 
3. Everdur Metal (96% copper, 3% silicon, 1% manganese). 
4. S~a~nless Steel (74% low carbon steel, 18% chromium, 8% nickel). 
5. Silicon Red Brass (83% copper, 1% silicon, 16% zinc). 
6. Anaconda Red Brass (85% copper, 15% zinc). 
7. Corni~on Yellow Brass (65% copper, 33% zinc). 
8. Armco Iron 
9. Low Carbon Steel (Black Steel). 

I~ the ~quifer is not too thick it is generally a good idea to screen 
a~l of it, even_though entrance velocities through the screen may 
be so low that it would not be necessary. Although it is assumed 
in well hydraulics that aquifers are homogenous and isotropic 
throughout their thickness, this is seldom true. Often the aauifer 
will provide greater permeability and flow near the bottom, ~~tin 
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some cases, and this is sometimes true in the Dakota sandstone 
formaticns, the sandstone aquifer may actually consist of two or 
more separate formations with intervening shale layers. If only 
the lower portion of the aquifer were screened in this situation, 
the upper aquifer would be virtually sealed off even though the 
gravel envelope extended upward through the entire thickness of the 
aquifer, It has been determined conclusively that the vertical 
flow of water down through a thin gravel envelope for a distance of 
twenty or thirty feet is very small compared to the horizontal 
flow through the same gravel envelope whic~ may be only six inches 
thick or less. The location of the most permeable portions of the 
aquifer, actual thickness of the aquifer, and presence or absence 
of shale layers can only be determined by a careful examination of 
the driller's log, J1ud loss data, formation samples, and electric 
logging of the test holes. At this point it is advisable to assume 
that 50 feet of screen will be adequate and that a bid item for 
50 lineal feet of screen be included in the unit price bid schedule. 
After the test holes have been drilled and the information evaluated, 
the actual length of screen to be installed can be determined and 
the contract-price adjusted accordingly. It is further recommended 
that a screen of high corrosion resistance be specified. The 
difference in cost between a highly corrosion-resistant screen and 
one of lesser resistance is not too great since the labor required 
to construct the screen is about the same for any of the alloys. 
Screens of stainless steel or Everdur Metal will normally provide 
many more years of service than those of lower corrosion resistance. 
Since the screen is located at the bottom of the well it is extremely 
difficult and expensive {and impossible in some cases) to repair or 
replace one that has failed. 

The artificial gravel envelope should be extended upward for 
several feet above the top of the screen or through the entire 
thickness of the aquifer if practical. 

The well casing is usually of black steel, with threaded coup-
lings or welded connections, thickness and weight in accordance 

with A.W.W.A. standards for drilled wells shown on Figure No. 3. 
Metals of special alloys for special corrosion problems are 
available for well casings but are costly and are not generally 
recommended, except in special or very corrosive environments. 

The annular space between the well casing and well drill hole, 
from the top of the gravel packing upward to ground surface, should 
be sealed with cement grout to prevent contamination or pollution 
of the aquifer from upper water-bearing formations or ground sur
face seepage. The specifications should require that the cement 
grout be placed through tremie pipes from the bottom up, taking 
care to eliminate the possibility of voids. 

A cross-sectional drawing through the well showing the proposed 
construction, similar to Figure No. 4 is normally included. A unit 
price type bid schedule containing the items and quantities on which 
bids would be received for the two hypothetical :wells is shown as 
Figure No.5. 
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Construction Procedures, Quality Control, and Evaluation 

The specifications require the contractor to drill two test 
holes, of 6 inch minimum diameter, 1,000 feet apart, in locations 
indicated by the engineer. Each test hole should be drilled to a 
depth of about 10 feet l:i.>elovr the bottom of the Dakota sandstone 
in order to provide space for the probe on the electric logger to 
furnish accurate data on the aquifer near its bottom level. In 
each test hole, the contractor comfiles a driller's log of materials 
encountered (Figure No. G) including mud loss data, obtains formation 
samples at 5 feet intervals in water b earing formations (these are 
then analyzed for particle gradation with screen sieves, Figure No. 
7), and furnishes an electric log of the test holes, Figure No . 8. 
After careful evaluation of the above data, the engineer and con
tractor jointly determine the actual depth of each well, the place
ment and length of the screen or screens ( in this ·case the screen 
will be placed in two sections with a section of blank casing 
blocking off the intervening shale layer; see Figures No. 6 and No . 8) , 
select the gradation of the gravel envelope material and slot 
opening for the screen (Figure No. 7), and determine the total 
thickness of the aquifer which wil.;l govern the respective amounts 
of g-ravel packing and cement grout.ing :.:.·"'q uired ~ T :.1e contractor 
will also install a temporary piezometer tube in Test Hole No.2 
to be used as an observation ·well while conducting the pumping 
test on Well No.l. It is essential that the contractor develop the 
temporary piezometer tube to obtain complete hydraulic connection 
with the aquifer. One set of samples should be tagged and sent 
to the Iowa Geological Survey. 

The contractor will then proceed to drill Well No . 1 to its 
full diameter and depth. During the drilling operations through 
the overlying till and shale, he may have to vary the viscosity of 
the drilling fluid by use of different bentonites and add chemicals 
required to maintain pH, vary the weight on the drill collar to 
maintain progress, and use different types of drill bits depending 
upon materials encountered. Just before entering the water bearing 
aquifer , the contractor should stop his drilling operations , clean 
out his mud pit and refill it with clean water. In order to 
ob tain a well of satisfactory efficiency (80% or higher) it is · 
imperative that, during drilling through the aquifer, the contractor 
proceed with the greatest .possible speed and deposit as little drilling 
mud on the face of the drill hole as possible. This requires 
relatively clean drilling fluid, sharp bits, well-organized drilling 
crews, and 24 hour a day drilling during this period. The screen, 
casing, and gravel packing material should also be on hand at this 
time so that the aquifer will not be left unsupported for any 
great length of time after completion of the drilling. During 
drilling of the well, the plumbness of the hole should be periodi
cally checked with the driller to determine whether later problems 
may occur. 

As soon as the drilling . is completed, the hole cleaned out, and 
the drill rod and bit removed from the hole, the screen and casing 
s h ould be assembled, centered with centering guides, and carefully 
placed in the hole . The gravel envelope material should then be 
quickly and carefully placed through tremies starting at the bottom 
and moving upward until the full thickness of the aquifer has been 
i nsta lled. 
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The cement grout is then normally installed and the well left 
for a period of about 72 hours to allow the cement to harden. 

Following the cement grouting, the contractor proc2eds to 
develop the well. Development is usually interpreted to mean that 
the contractor will manipulate the well with whatever methods, 
devices, or chemicals required to give the maximum yield of water 
per foot of c'l.ra'l.•,,c.own arid extract, from the water bearing forma
tion in the well the maximum practical quantities of sand as may, 
during the life of the well, Le drawn through the well when _pumped 
under maximum conditions of drawdown on either a continuous or 
permanent basis. In some cases a maximum turbidity and /or a 
minimum well efficiency requirement is included in the specifica
tions. Development may be accomplished by pumping, with the use 
of air compressors, surge blocks, high pressure jets, explosive 
charges, or other met.hods. In some instances the contractor may 
have to use polyphosphates or other chemicals to help dissolve 
drilling muds on the face of the aquifer. If the contractor has 
done a careful job of drilling through the aquifer, development 
is usually not a difficult problem. After installation of equip
ment, development may require as little as six hours or more than 
twenty-four hours in difficult cases. 

Upon completion of development, the contractor should clean out 
the well , install the test pumping equipment, and test pump the well 
for yield and drawdown. Various methods and theories for such tests 
have been used , but for artesian aquifers such as these, it is 
recommended that the non-equiiibrium method, developed by Theis, 
Wenze~ Thiem, and others be used. It is beyond the scope of this 
paper to explain the theories and practices of this method but 
copies are available from various sources for those who are inter
ested in studying them. In order for the test results to be valid, 
certain conditions must be maintained. The test will be conducted 
over a 24 hour period, during the first 20 hours of which drawdown 
readings will be made and recorded while pumping the well, and 
during the last 4 hours of which the pump will be shut off and 
recovery readings made and r~corded· Measurements of drawdown must 
be made in both the pumped well and observation well. Some wells 
will require a much longer pumping per.iod than this (especially 
in cases where the existence of aquifer boundaries is suspected). 
During the period of test pumping it is essential that the pumping 
rate remain absolutely constant which will necessitate the installa
tion of a calibrated orifice tube or some other measuring device 
and a throttling valve on the discharge side of the test pump. 
The water pumped from the test well during the pumping test period 
must be conducted a reasonable distance away from the well site so 
that it will not seep down into and artificially recharge the 
aquifer. An accurate drawdown gage must be available for each 
measuring point. Watches should be synchronized so that readings 
will be taken simultaneously at all measuring points. The schedule 
of observations should be made in accordance with the following 
·table: 
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. ~ 

• 

Pumping Well (During Pumping and Recovery Period) 
Each½ minute for first 5 minutes. 
Each 5 minutes for next 55 minutes. 
Each 20 minutes for next 60 minutes. 
Each 30 minutes for next 2 hours (end recovery test). 
Each 60 mir.utes for next 16 hours. 

Observation Well (During Pumping and R~cQV§ry Period) 
Each 60 minutes . 

The exact distance from the center of the pumping well to the center 
of the observation well must be measured and any differences in 
ground elevation between the two should be noted. The drawdown 
measurements taken during the pumping and recovery tests may be 
recorded on a convenient chart similar to the one shown as Figure 
No. 9. The pertinent equations of Theis to be used in the compu
tations are as follows~ 

s = 114.6 Q .W(u) 
-T- (I) 

where W(u) = -0.577216 - log eu + u - u2 + u3 - u4 ·••<•• (II) 
2 · 2! 3,3: 4 4! 

and u = 1.87 r2 S 
·T · t 

{III) 

where~ 

s = 
Q == 
T = 
t -
r = 
s = 

drawdown at any point in the aquifer, in feet. 
discharge of pumped well, gallons per minute. 
coefficient of transmissibility of the aquifer. 
time since pumping started, in days. 
distance from the discharging well, in feet. 
coefficient of storage of the aquifer. 

In application, the solution of Equation (II) is too tedious for 
frequent use. Wenzel has provided a simplified solution through a 
table of values of W(u) for a wide range of values of u, a copy 
of which is included as Figure No . 10. Let it be assumed that the 
well is test pumped at a uniform discharge rate, Q, of 600 g.p . m. 
Using the "type curve" solution, it is determined that the for
mation coefficient of transmissibility, T, is 28,000 g.p.d . /ft., 
and the storage coefficient, S, is 0.0001. The efficiency of the 
well can be computed in the following manner, assuming that the 
actual measured drawdown in the pumping well after 20 hours 
(20/24 day) of continuous pumping at 600 g . p.m. is 54 feet. The 
actual specific capacity, Q/s, at that time is 11.1 g.p.m./ft. 
It has been determined previously that the aquifer is split into 
two sections, the bottom · portion being 26 feet thick with a 
10 foot layer of shale separating it from the upper portion which 
is 56.feet thick. Twenty-five feet of screen have been installed 
in each portion of the aquifer. The following computations are 
then made: 
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Wi.LL EFFICIENCY CALCULA'l'IOi.rn 

~= 56/82 (28,000) = -19,100 g.p.d./ft. (Upper Formation) 
T 2 = 26/82 (28,000) = 8,900 g.p.d./ft. (Bottom Formation) 

Up~_r Pori::j.on_,_o_t Aguifer 

ul = 1.87 r2 S 
T1 t 

From Standard Table 
W (u

1
) = 17.7 

1.87 (1.0)2 (1.0 X 10-4 ) = 1.18 X 10-B 

1.91 X 10 4 (20/24) 

19,100 Q/s1 = Tl 
= 114.6 (17.7) 

= 9.42 g.p.m./ft. 
drawdown 

114 . 6 iv ( u 
1

) 

Lower Portion of l\.g:ui fer 

U2 = 1. 87 r 2 S 
T2 t 

= 1 • 8 7 ( 1 . 0 ) 2 ( 1 • 0 x 10 - 4 ) = 2 • 5 2 xl 0 - 8 

0.89 X 10 4 (20/24) 

From Standard Table 

W (u2 ) = 16.9 

Q/s = T2 = 8,900 = 4.61 gpm./ft. drawdown 
2 114.6 W(u2 ) 114~ n~(l6. 9-) 

Total 7'axir,mm C/
5

·=Q/
81 

+ Q/s
2 

= 9.42 + 4.61 = 14.03 gpm/ ft. drawdown 

Correction for Incomplete Aquifer Penetration by Screens 
Upper Formation Penetration= 2$/56 = 45% Penetration 
Lower Formation Penetration= 25/26 = 96% Penetration 

From Kozeny Formula Curves, Figure No. 11. 
m1/r = 56/1. 0 = 56; % Q/ 51 obtainable = 78% (9. 42) = 7. 35 gpm/ft. 

m2/r = 26/1.0 = 26; % Q/82 obtainable= 100% (4.61) = 4.61 gpm/ft. 

Total Q/s obtainable = 11.96 gpm/ft. 

Efficiency of Wells= 11.1/11.96 = 92.5% Efficient 

From this result it can be seen that the well drilling contractor 
has done a careful job of construction and has been successful in 
removing most of the drilling mud from the face of the bore hole 
during development. 

Using the "type-curve" data and additional computations with 
Equations (I) and (III), a reasonably accurate estimate of future 
pumping levels in each well can now be made which will determine 
the pump suction level setting of the permanent pumping equipment. 
The results are tabulated on Fig. No. 12. 
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Fror these dnta, th~ engineer should probably decide to set 
the actual pump suction intake level at lEO ft. below the surfaC(! 
with a blank suction tail pi~of 10 ft. This should assure the 
pumping equipment not breaking suction frow draw down during the 
µeriod of expected life of the equipment. The actual puMp suction 
level selected, based upon aquifer computations, is 15 ft. deeper 
than was initially assumed. As a result of this it will be nece
sary to check the system head characteristics again and in all pro
bability modify the specifications for the pu~ping equipment which 
can readily be done by a simple contract change order. 

In summary, it should be ncted that even thouqh the well drill
ing contractor did an excellent job of constructing thG well (92.5% 
efficiency), one of the reasons the actual required pump setting is 
lower than anticipated is because the coefficient of transmissibility 
of the formation at the new site is only about 60% (T=28,000 g.p.d./ft. 
as great as that at the existing City well sites (T=45,000 g.p.d./ft.). 
Although the well fields are only about 2½ miles apart, a variation 

• ' in formation characteristics of this magnitude is not unusual in the 
Dakota sandstones. If the entire aquifer (26 ft.+ 56 ft.) had been 
screened; instead of screening just 50 ft. of it, the cost of each 
well would probably have been increased by about $1,000.00, but the 
pumping heads decreased by about 10 ft. An economic evaluation in 
which the differences in costs, includinq power costs,. are amortized 
over a period of 20 years would probably indicate that it would have 
been more economical to have screened the entire aquifer in this ~rea. 

In th~ event that the engineer suspects the presence of ,.;.cmi fer 
boundaries, a pumping test of mere than 2J hours should be conducted . 
The presence of aquifer boundaries, unless they are very close to the 
well site; will normally not show up in such a short period of time. 
If the time-drawdown data are plotted on a semi-lo_g graph such as 
Figure 13, the slope of the plot, after the initial pump-off hc:,s 
been achieved, will be a straight line, and the slope of this line, 
L..s, will be the same for each log cycle of time, unless a bounda~y 
condition exists. If a boundary condition exists, the slope of the 
time drawdown curve will abruptly change downward and will be twice 
the slope of the first limb. If an additional boundary is present, 
another abruot change downward will occur in the time-drawdown 
curve and the slope.of the third limb will be three times the slope 
of the first, etc. The effect of the boundaries occur at the same 
elapsed time period regardless of pumping rate. It is possible, 
therefore, to establish the slope of the time-drawdown curve for 
any desired discharge rate. ~·.Jhere boundary conditions exist, the 
slope of the first limb is used to determine the formation trans
missibility. Using adaptions of the following modified non-equili
brium equations (IV), (V), and (VI), given below, the locations in 
feet of the boundaries from the observation well (generally two or 
more are required) can be determined. 
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T = 264 Q (IV) 

,6 s 

S = 0. 3 T t 0 
r-2 

(V) 

2 2 2 
.'£Q__ = r1_ = r2_ = K \JI 

to t1 t2 

where: 

T = 
Q = 

,6.S = 

s = 
r = 

to = 

Coefficient of transmissibility, g.p.d./ft. 
Pumping rate in gpm. 
The change in nrawdown in feet rer log cycle in 
the straight-line portion of the drawdown curve. 
Coefficient of storage. 
Distance in feet from the discharging well. 
Time value in days of the intercept of the straight 
line portion of the drawdown curve (and the zero 
drawdown line) . 

K - A constant. 

Another type of aquifer boundary condition which sometimes exists 
in water table formations is a surface recharge boundary. This exists 
when an aquifer has a hydraulic connection with a lake or stream. 
The effect of this is the opposite of the imnermeable aquifer boundarv 
previously discussed and the time-drawdown curve, instead of bending 
downward, will bend upward and become horizontal after the cone of 
depression intersects the recharge boundary, eventually establishing 
conditions of equilibrium. The same principles used for the location 
of impermeable boundaries can be applied to locate the recharge 
boundaries. 

After completion and evaluation of the pumping test, the test 
pumping equipment is removed and any sands deposited in the bottom 
of the screen during test pump are removed. The well is then checked 
for plumbness and alignment by lowering a straight section of pipe 
or a rigid dummy which is usually about 40 ft. in length down to the 
top of the screen. The outer diameter of the pipe or dummy to be 
lowered should not be more than 1/2 inch to 1 inch smaller in dia
meter than the diameter of that part of the casing being checked. 
The dummy is made from a riqid spindle with three circular rings, 
each 12 inches long, with one ring at each end of the dummy and 
one located in the center. 

The interior of the well is then swabbed, using washing solution6 
if necessary to remove oil, grease, etc., and following this the well 
is disinfected with a solution of chlorine. A chlorine concentration 
of 50 p.p.m. is desirable and should be left in the well for 24 hours 
before removal by pumping. 
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Pum~s~an~d Auxiliary Pumping Equipment 

The subject of pump characteristics and factors which affect 
the selection and specification of pumps is too broad to attempt 
to cover in this paper. Let it be assumed for this particular 
application that a vertical centrifugal (turbine-type) pump has 
been selected and specified. Some of the factors that affect pump 
selection are mineral quality of the water, total dynamic head, 
volume of water to be pUI!tped, impeller shape, characteristics,si7e, 
materials, and trim, pump bowl requirements, pump shaft and line 
shaft size and materials, column discharge pipe, size and material, 
types of and locations of bearings, stuffing boxes and packing 
glands, pump bowls, pump discharge head, rotational speed, motor 
type, thrust capabilities, wire to water efficiency, horsepower 
requirements, and many others. Determination of these factors can 
be made by referring to manufacturers pump catalogs and their 
representatives. 

The subject of auxiliary pumping equipment is one that is 
often overlooked by engineers but is of importance to good operation 
and the convenience of the water plant operator. Some suggestions 
for items of auxiliary purrtping equipment are anchor bolts to anchor 
the pump to the pump pedestal, airline and gage or similar equipment 
to determine pumping levels, casing vent with insect screen, dis
charge pressure gage, expansion joint on discharge line, air and 
vacuum release value, check valve and gate valve, flow meter, 
sampling cock, and an auxiliary orifice tube. The auxiliary 
orifice tube has not been included on many wells in the past but 
is a convenience for the operator which will permit him to check 
the calibration of the meter or .conduct a time-drawdcwn pumping 
test of the well at any time that he suspects screen incrustation 
or formation problems. 

Tte pump and equipment should be disinfected before installation 
in the well. Prior to use in the system samples of the water should 
be sent to the State Hygienic Laboratory to determine its potability. 
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FIGURE NO. 3 

Steel Pipe, Black or Galvanized 

t•Jeiqht per Foot-T6. 
Diameter--in. 

Size-in. . Thickness Plain - - With Threads ~r------,------~1 in. ~nos and Couplings 
--------1 ~tern_§.l:__l Internal (C9-:J.culated} (t-:•ominal) 

6 
8 
8 
8 

10 
10 
10 
12 
12 
14 
14 
16 
16 
18 
18 
20 
20 
22 
22 
22 
24 
24 
24 
26 
26 
28 
28 
30 
30 
32 
32 
34 
34 
36 
36 

. 6.625 6.065 0.280 
8.625 8.249 0.188 
8.625 8.071 0.277 
8.625 7.981 0.322 

10.750 10 . 192 0 . 279 
10.750 10.136 0.307 
10 . 750 10.020 0.365# 
12.750 12.090 0 . 330 
12.750 12.000 0.375# 
14.000 13.500 0.250 
14.000 13.250 0.375# 
16.000 15 . 376 0.312 
16 . 000 15.250 0.375# 
18.000 - 17.316 0.312 
18.000 · 17.250 0 . 375# 
20.000 19.376 0.312 
20.000 19.250 0.375# 
22.000 21.376 0.312 
22,000 21.250 0.375 
22.000 21.000 0.500# 
24.000 23.376 0 . 312 
24.000 23.250 0 . 375 
24.000 23.000 0 . 500# 
26.000 25.j76 0.312 
26.000 25.000 0 . 500# 
28.000 27.376 0.312 
28.000 27.000 0.500# 
30,000 29.376 0.312 
30.000 29.000 0 . 500# 

, 32.000 31.276 0.312 I 32.000 31.000 o.500# 

l 34.000 33.000 0.500# 
I 36.000 35.376 0.312 

36.000 35.000 0.500# 

18.97 
16 . 90 
24.70 
28.55 
31 . 20 
34.24 
40.48 
43.77 
49 . 56 
36 . 71 
54.57 
52.36 
62.58 
59.03 
70.59 
65.71 
78.60 
72.38 
86.61 

114.81 
79.06 
94.62 

125.49 
85.73 

136.17 
92.41 

146.85 
99.08 

157.53 
105.76 
168.21 
112.43 
178.89 
119.11 
189.57 

' 34.000 33.376 0.312 1· 

--- ------ ·----------- ··· ------------------------ - - - -- - -- - ------

# - Indicates recommended practice. 

Taken from Table I, A~JWA Standard, Al00-58, 

19 . 18 
17 . 80 
25.55 
29 . 35 
32.75 
35 . 75 
41. 85 
45 . 45 
51.15 

57.00 

65.30 

73.00 

81.00 
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Item No . of 
No. Units --
1. Job 

2.A. 540 L . F. 

B. 520 L.F. 

C. 426 L.F. 

3. 100 L.F. 

4. 30 Tons 

5. 360 L.F. 

6 , 48 Hours 

7 .A. Job 

·,-:, ,._,. £10 1-:ours 

8. Job 

9. Job 

FIGURE NO. 5 

UNIT PRICE BID SCHEDULE 
(For Complete Construction of Two Wells) 

Item Descri.etion 
Unit 
Price 

Total 
Cost 

Mobilization Charge $ Lump Sum $ _____ _ 

Test Hole, 6 in. min. dia., 
per L.F. 

Drill Hole, 24 in. dia., 
per L.F. 

Black Steel Casing, 14 in. dia., 
per L.F. 

Stainless Steel Screen, 24 in. 
dia. ·, per L.F. 

Gravel Packing, per Ton 

Grouting Annular Space, per 
L.F . 

Developing Well, per Hour . . 

Furnis~ , install , remove test 
pump, both wells Lurap Sum 
'i'est Pumping, per Hour 

Swabbing & Disinfecting LumE Sum 

Samples & Reco_rds Lump Sum 

TOTAL COST - $ ------



FIGURE NO. 6 - TEST LOG 

FROM 

O' 

gs, 

12' 

35' 

67' 

70' 

105 1 

112' 

115' 

124.5' 

137 1 

141' 

153' 

157' 

169' 

180' 

190' 

200' 

210' 

TO 

8 II 

12' 

35' 

67' 

70' 

105' 

112' 

115' 

124.5 

137 

141' 

153' 

157' 

169 1 

180' 

190' 

200' 

210' 

220' 

Marsh 
Funnel 
Viscosity 
Seconds 

I 

i 

37 

35 

34 

34 

32 

220 1 I 2 25. 5 1! 

225 0 5 I l 250 

250' ! 259 1 

259' I 2,0, 

I 
! 
' 

32 

32 

. I 

Mud Pit 
Loss 

Inches 

Static Water Level ___ Measured 
Hours After Completion 

Information 

Brown Clay. 

1 ~~~1d!~sn.~~i~~ ~;~~ and gravel with 

Light gray silty clay. 

: Darker gray silty clay. 

Green silty clay. 

Gray silty clay-small boulder at 92' 

Gra.y silty clay with sand streaks. 

!Green silty clayo 

!Mottled gray and brown and white silty 
I clay. (hare. streak @ 124. 5') 

!white to light gray clay. (Hard streak 
at 134 1

) 

Sandstone with shale streak. 

Sl1c1l~ '\',·,ii t; . , .Dl stnso.ks I few small 
!boulders. 

Sandstcne- ·· chattered "-clay strec1ks. 

Shale with sand streak-pull down. 

l II I Sandstone - 11 chatt-. :c1..-C'.' . 
I 

l" ~Sandstone - "chattered". 

l" !Sandstone - "chattered'. 

1.5" !Sandstone - chattered". 

1. 5" I Sandstone chattered". 

111 

l" 

Sandstone - "chattered 11
• 

1
Sandstone. 

I 
l 

jsandstone. 
I 
i·Jhi te shale. (boulders 259' to 261') 
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FIGURE NO. 9 
'(·].:.LL PUMP ING TEST DA'I'A SHEET 

Date Tested ---,---------------0 b s er vat ions By 
----c-------------------0 Draw down Re adin_g_s--,,r,-1a-d-=-e.....,..vv"""'·,i,...t...,h,----F-o-=1c-:1=-o-,-l'l..,..i-ng 
Depth ________________ • Equipment _______________ _ 

Project 
Producing-Well & Location ----

Aquif.cr 
Construction Details ------- Flow Measurement Equipment ------

. Thfs Test Sneet Shows Drawdown Measure-=-----=:::-----:-----,-----------Pump Equipment__________ ments of (Producing Well) {Observation 
Well No . _____ ). 

---~--=,-.....,.--.,..------------· Location & Description of Observation Length of Airline _________ • Well _________________ _ 

Elapsed Piez. ' ! 

Time Reading FlO~l- Alt.Gage Feet to'. · Drmt -
Time Min. ,{Inches) G. P .M . Ft. Water down- Remarks 
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FIGURE NO. 12 

ESTIMATED FUTURE PUMPING LEVELS 

Self-caused drawdown in new well #1, 
@ 600 g.p.m. 

Drawdown in well #1, caused by pumping 

New Well #2, 1000' away, @ 600 g.p.m. 
(Interference) 

Drawdown in Well #1, caused by pumping 
existing 

City wells, 8000' away, @ 1,000 g.p.m. 
(Interference) 

l'~fter 
5 years 

73' 

14' 

6 I 

Areal aqui~er rec~ssion caused by long term 
withdrawal of water from formation 4' 

Static Water Level, at present time 

Estimated Future 
Pumping Iievels 

53' 

150' 

After After 
10 years 20 years 

75 1 77' 

16' 17' 

8 I 9 I 

6' 7' 

53' 53: 

158' 163' 
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ESTilf.~TING CONST.RUCTION COSTS .. ~ 

Teehuiques, Records, Applications 

Paul R. J,,illy 
Lilly Engineering 

Boone, Iowa 

Tnere are thre~ parts to any complete estimate. 

Io Quantity takeoff for physical inventory 
:u~ Pricing 

III~ Market pulse or profit factor 

l ~ Q~antity takeoff 
Quantity. takeoff is nothing more than a system of a~~ounting c The one 
used here takes each classification of work and the totals from a 
classification sre summarized~ Classif:f.cation summaries after they have 
been extended an<l totaled are then entered on to a master summ.!u·y ., 

The master summary is a check list, index, and balance she®to 

T'ne printed sl1eet passed among you shows three different ·wall conditions 
and the relative cost of each. '£his is a category summary and points out 
the following~ 

ao The number of items considered in a typical categoryo 
b. Variation that might be found_in a classification 
c. Example of what a typical classification autmnal'y lo~ks like 

Oppose pricing of an entire category on a lumped basis rather. than the 
c\~tailed breakdmm of comporien.t elements. Host clasaificatfons of work are 
not singularly definable things that can be answered as to the price of a bushel 
of corn~ Where a job is bid on a unit basis, be certain that the limits 
of the unit have been adequately defined. 

""1' ..,, • ., L . , & k'r 2.c :i.ng 
Pricing should be a p:i:oduct of the field report. Actually the field 
report, its requirements and the final analys!.s of the information is a 
very very difficult thing to do. 

Fo l 1.<:t1:~faig are problems as they might relate to the mat t er of cost auslysis ~ 

a~ The office did not clearly def:in~ what they wanted 
b. Requirements of the office ·were nmde without fully understanding 

the problems of the wan in the field .. 
e Q 'fue tnan in the Held is ~ 

L tired 
2 o afl:a:i.d of comparison 
3. does not do it DAILY 
4~ is a poor record keeper 
5. has not been properly trained 



2 

DEl.siciilly pric:tng com1::s from specific isolated cost figures t.hatt: have 
be~n valida ted . 'l'he perceptive contt>aeto:i: w:iJJ. De@ a ch::o:nce on a j•.ib t.o 
define oue i.tem all.cl will conce11t:-:-ate on this on.e thiug. 

M.imy t.!onu:actors w:i.11 state that they knm•: some of the unit p,::ices they 
use in a particular category are excessive. They are reluctant, hm~ever, 
to cut them because the amount they are long 1.s being used up by some othe:r 
item in the estimate where they are short. They cannot pin point this 
shm:tage so are reluctant to cut a knoon overage . 

III. The job has bei'.:n. completely taken off a nd sensibly priced &ud we come 
to the matt.er of. prof it and general overhead. The qu.estio11 now is i What. 
t"!~n I. get fo;: the job? I would like to s e@ a summary made in which. a list 
c,f pi::of i.t factors must be anawered. The questions asked would be as f.o11cws ~ 

a. What was last yea~s volume in this area? 
b . What was last :>Tears weather ? 
e. Wh.Jlt time of year will this project encompass? 
r.L What is this years volume in the area? 
e◊ Wh.~t supply of workman is available? 
f. What is t:he :r.elation of labor 011 the p1:oject to t he total cost? 
g. What percent of my general overhead for the coming year is 

already paid by profit from other jobs? 

The general overhead of most contTaeting operations will run bet:w~en 
6% and 71-%, depending on thei~ accounting procedureso It is a rarity to find 
a contractor add:.i.ng 10%. gross profit to his total cost" It is generally 
less than that. This means that the o,,erhead one~ deductc-!d from h.is gross 
pr ofit fig~re ia very probably in the range of 2% to 2\-%. 

As .nn En.giner:'.lr that designs p-rojeets, you can help keep your projects 
t·1it h i a your budget by consta11tly reviewing the following g 

a.. How do they fabricate specif ic parts of the job 
be Ke ?#p dimensions in m:tnd 
c? Relate the complexity 
c1 o Space lettings if a.t all possil>lei i1ot just for bidding 

purpos~s but also buiJ.ding purposes 
e o Relate the time of year with the deiriand of the Jc,b 
L Rela te short quantity so that premiums are eliminated c 

tf:i.th th.~ shoz-tages of: labor and the constant rise i'n both material ~11.d 
lllhtlr. rates nothil1g is going to get · cheapero Some th:i.ngo reduce 
proo:ucti.•..r:i.1:y .!n.ci many cont-ractor.s faced with labor shortz,ges have acce:?ted 
lower ye.n :dy vol ume. Evei:y one of. these above factors &dd to the cost. 
QET _ _!QW-!J.L BUOOETS U~o 
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R~•c·lags1.fiea"i;ion of' a. <.1r•a.:.r.s2ge distr:Lct~ i.s a m0st 

dJ.fficul-:· ~ e:-r.a~peratiug<J frut:rtra.t•i.nf5;, co.n.:ftrni:.i:-..g,, cont:rov·ers:i.,Gl.l 

:~n,.: someti.:mes n.lnw~t im:poss:.U,le- task., There ic 1:.-:; ;,.ay of 

d.et,e,_:.;:-rn.inlng the exactn,~:-::1 ·::, or :r-~_g'.:n::n.ess vf ~--he. rf;:;_:v..l. .. t·L, 

{'·· rt ··-z "'--.,· ·-t-:.: ·not .,•~---1r,, ... -,, .... t-1.,,. • J-") 1' b ,..,.."' 9" .. •t::. :.i.~.n.i. r ::t., ..1..S ·'-" as Sl..__,i; ~ a,.., 1...-llc. , •. . ~ti:.2: a . .-- Cii. 11 ::1 • .UuO 

2···6" p:i.e1c::es a~d compc:,ring the pieces" '£he best t.J-'a;:; cs.n. 'be 

a;r,:pt?.c ted is rea.eonab l P equi r;y.., 

y '-$"'~). , ~l ? ..... ~-> ..,.,,.. .. !' ... , .... ,:\, •• .-:1 ,,_..., "" 1~ "' ,.r,=,i·v o ·\!" ·:-p.;!>"~'l"\':)" fr--'t:r'"·A·: •if-A<. 
..:.:. ~· ~ u~· .u&'-.. \: ~ V ,1-_~~4<1;.\..t. .J,.\J 0'\..r: t:~ ~ ... "'-'IJ :;,. ~""~ • .&&l0 a ,l.- -~{..A. ,..;>ti, .:..»\/ 

0ccu.rs to me tht:it i.n its cor1..fusing a.&pect it can be a little 

lilrn the la.dy in the be.r who rather lcnd.ly am.d -i;-r1h.e:m.ently gaid 

to hi:;r escort, "I feel i'.1Cl',.} l 1:.ke I do now ·than I J.1.d when ): ca.we 

iUo lO 

Io11rn. is bless,:1-d. wH;;i.1 a lurge share o!: all of the S-:-::~~::.cl\$ A 

&.gl"'i,::.-..11tural lattd in the ne..tion" 1.rhis vf3.S ::>J:0"c1 ;.n.t c:,boiit tc a. 

~ov,siderabl~ ex""ca~:n:t by the sc\f(;r.•al ice si:eetc.. These i:;:r:e&t: 

'!o;...r..,.~- ,..f. j ,•-.i.<>s ,..,.,., •.• ~,.,,~i •: 'r,r.:,•'d.""""lb"I c. t'\ t f ..,.J.-.c,. -~_.,.. ... '!,,, h·· ·1· f ~- '-"·~•-:.- ,_, .vo ""''n; . .,.,.e, :£1 CQ..,,!l;)J,. -,c.1.<:,.,-,, .c.8.r O ,,. , _ r.,v .... •.,I..L d, ... 

of t1.10 state .:u"'1.d p1.>og::'e ssed a.s f a.r..· f,outh a:: Dee :-:0:1.:ues ,; The 

shJHH"':l.ng tmd wa.sh:Ln.g action h::I.d a l•3ve1-t:ag eif~:i;;t upon ·the al"'EH:i\ 

a!'.l 'i wh.1n :i.t r.s::-ee,~(!-1 J l.ft th$ 1::r,-f.il" :r"',i:c. :!.M.d :;;J:.w:r1.y o.ra.i:ned." 

·L·r ·f,,.,.,,,... ::- -,v ,:.·,~•.7 P."'""d ·w rn,:"') o+~ ..-..1.'"'rt:'n. •·•e,,,"l--:·,"'~"i Tc/.rn W'•"" ·:l ·irr-r) 'ls.\' .... ~. -r. -~vv ,..., ,r....,,. . ..t.,1 ..,~J..i:.l --.J-J;. .. .1. ~ ... ~ .... ~&...,_._ ...... .,.._,.,,-.;~ u-.i;.l '"" -~-..1:.br: ~,1 

ma.rk~d.? a thousa,ud. 2 ak~s.. The j.c,~ ::.:;hee-tt, dr.;.-strc,;fEJJ, the px~ior 

existing drninage 3;:'{St,em :tnd l~ft: the laD.-'..l covere,.i l;Ilth pot 

ho ].es and 3,,ramps" These we re ccnne:c.t e-i b;y· f.lclt pra.i.r 16' cr~H~k i.i ., 

Dt1::~iug tt1-e peJ::1.tJd t;,~t-:~;een t!J': :'L~~e sh~;t: 911(l ct..e cc;m111g o~f t·11e 

wh:i..t:e setii1B.r'l1 1-;he ·icu·1.d ·:a2 coverc<:. wit r. .i.lW:l. prcd.r ::..e 1-;raSf:} 

;,1nrl -i.:;h~ ~,~rsh g.1:ets:s~B t:tnd. p .. a-1~1.ts [d1d t.11.e :/ t:~~:r;. :1 1"' t--oee::\D~Xi?.:t..f; 

growth helped produc~ our rich top ~u~J~ 



A~ Iowa bs-~F ... 1.V.!' set;tled. tt1fi fj_r·~t; le...:itJ. e:.lF.timed 8.Ud 

occu:p:!.ed ba:.cd.~r.ecl upon t;he ma jcr w.:..~ter·ws.ys ., 'l~hese ar0a;.-1 

aft ~n.-dc<l BQmo prote~tion fron:t -t.;be eJ.15111en.t:s s an.1. p?.:"ov:tC:.ed 

""•;, t""..,_,.j .•. ,·, .,. "'""' ,-,-..,,- t .... 
-~ o~-~~ ~vi ~~~~.~~, game for food a.nd means of tra1U1J.-i()!:tat:Lon.. 

:::u fe,c-t; ti my wifa' r~ aa.,ce;stcx-s t;t~'i;•::;1t,0.. :b1 a ata1er> v·al.ley in 

East0rn. Iowa" raa.rs later °\',i.he:., :;. '..!k;;')d. ·w-h:;_f they ch.r)se such 

"' ..,,.: tr.> ·,, ... ,,.,.-:, ~.1;.,,,nly "'""'"'"-«:!-, +h" ✓~ .&'h,:,-.1· -i,.·,-,-...~••;,h+- th" -f'~ .~~ ' rY"" .,,, 
f:h :;;.J.. -::'$ ~~\~.; .;.'r..3,,~k' > ~l.,c~'i.i_..,,iv~. ~l ... -a..lt Vi..~,!-:u \J&.,1,.•..J .. i.-t,), .. .,.t., -~ C -'4 .. (.ci-.i_,1 ~.,...o.!l• .. 7 

wa..s Bour a;;.d tha ?.; the bemitifuJ, t;imb:er growth i::ud1.c •J.ted 

:ft:;!"t,ile eoilo 

G-r-s.d.umJ.ly t!:..e nJ-;,ur comt.rs .-,ere .fo.I'Cl:)d. to (lr.cu.py the fl at 

•·1~t pra:5.r:t~ :Lr.Jid.g.. They b:i."'<:)lte the sect on. the <U7J a...~et:1 . .e an.d. 

plt·m,:ted thf1,ir t'i:r·~t rn.•ops., ri:(he :prs.i:'!:-ie t"':.bicke.1.1 px•ov.i cl.ad au 

:L:1,poi•t., ..... n.t i·~e:m of fCH)d and thB pel ta cf tb.1:1 ~.bund.a1rt 1:u..1.f,Y.,:1.·~.ts 

l.n the :r.u1.l11.y mµ_t't;h 11~-5 t3.ke,,n dt.tr:i..ug the 'dl::r>.-1',;er of thoms f :..rHt 

t1.":j"ing y-e,~-¥¢'J provided r::; sw.a..1.1 ca.sh 'l.1~!'.:m."lle ~ 

.,2 .. 

S(:;c,1e f.::11 tt:r,, }.;$~ad "fi'tti$ ·;;aken. and t;~e '.ll.GSt lmpo1~~ant pt'C>t-lt.,n' 

, .. , '>-, 
,._;_,z,. the ,ne,.-,i- ~,e·tt,1.~.-..i:'B waa thr, watue.£:s of thl:.! land .. Sc)t:it~ cf$ 

~--"~'-•~ '9'-t;:,k"t~"o ·.:O ,..,,;.!" yii.~- ·,-1•~~•r.;('._,• f-_. .. ,, . .,.I\ ~•1 "t .i_.,..._,.,•! t:.• .,,.., ~,--i -;. ~r. ,r.,f'\~ .... "'\ ..... {' \"~"',~a ";1'4d •"\~~ ,.-i,v .b,:, •. ~,c. .. ,ie~o t . ... u.- . .t.0/.;.,. .l.-..: • ..!l •• 0.1..• •.. £.I ,::.;J~,.., ,1,,,._"'- ;.:,,.1,ie .H.t\.O,J.1-, ... 151:: .... ,. 

iand. dr.e.1::i.$.g/h H~c0s::d.ty brout~t-,t; i.,11to UO$ thu bull dit:cb.,H,\ 

""" ,.._ .-..◄, .,, "'' ~., ·"' ,.,.·;.,...,...,, .I"'? I'" ,d w, ... "' "'"' e ,. ,,.. .. .,, C.:-\.. ,.e: ~'} ~--1';:i, ..... , 'ti. :,_,., t,r 'f.,$ A.II. 'w f;.'I J ~ .. ~ ·J,,J .. ),_ .-.u........- J .. t.;.> , \J '\.J" ,ti 

~'1- A~ ..... 1"" ,.!,,.....n .. ~ . t (V,•,:::r. ' !I: c, ~ ·s YF £,1'>:riQ. ,,... V"':":\~f' ..; ... ..;_ .. l' .. , f+-hr '~ .. l r-. -~~-~., .... n. ... · !.I.OS .. <,;..,.,~..J..Yl.3.,::, ... li"C:O v---f.1 w~,- v .. ooj_;•-~.d .. .,~ili:::: , . .,~.~.t., l.£ ,1th .. -

} F.iiJ1. ()1:ff1.t.n" w,a 3 j 1. w.:U: *.~d in wria·i, · he C-il~ do ou hiH 1:nfil:1) it: bec,'.',t-1,.& 

nef~IZHH.Hll"Y to ap:pet!l. to th~ L~g;tsla.tuze to .;:,rovid1::0 d:r.ain.c.~ic:i 1.aw~.i-

.\'l:.-~1 Le6:i.t1la·tu1."'~ p:ro·g-•id.~(L Iowa v:.t~b. ,:\.1"'.a;:.n1.tg~ J a..wo., 

1:4~t?SG Zl.C't! J..a"i-fb 1)f1I·ro.f tt:e~:l. tl'!.e l .. ~~.(Ji(1 ,:;~J!'.tSt!"U'-.--:t1 :.,;:~ oj~ m ... ~_LJ.Lj .. 

t ho1.: ~1ands oJ.' cl.ra.int1.(,;fy (.lii;.rtr lets .w.o ~t of ,-hG1u be i:0.€; (.'..Or.JD trilC t:~t'1• 

betwoer) J C;OO a.u.d. 1:;2:~,. 



··;)-

Bas:iea.1.ly the:;e dJ.~~tx.-ir~ts we:re r;z•ganii.,:::d by pstitio1..H~ 

filed w:tth t;he 1)03.x·d o:t :JufH-)!''Vi..sm:.·m :i . .:n. ~;!';.$ C<J"u:aty in which 
"4 

tb.e _1,~.p'.i>tr~cw.~nt: tei l.1JC &t:ec1. .. If the pot;i tlm-1 was ~w.:ti' 1<~:ien.t 

.,t n fov-·1r; and acet,1,ot;~.bl ,r., SP ret·y wa,i.!I no •1t"·ii -r:h,; B,·, •, •,·•·d.a ~·11n 1 O','tld ... _ ..... .__ ..,.,,. \, ;-,. , •~~ i -~ ,..,.7 "'- ~<.... .. .... . 1: .. · .. ,, ii ..,.,..H_, ...... .. . w .,,;:,, •Jo.~..,. ,...,. 

a qu£\li.f.'1.fi{\ Engine,:;;i:t• t;o f,.repe..rt, a p:r.:·~.:- li.:ru.t1H1:r·y rspo}:·t an.a. ;:,rJfil'{;; 

eat 111u;1 ·r~e " A.f'te:t· the }1nr.;i·nee:r.~ i1ad filed. his r~port B.nd t-h.e tHH',h) 

,,,·,~:!."' a"""' .. lH'";t. >'l•·1i \•1•~r ""1•'h.u. 'f.1,..,_ ,..,,.,,., . .,; '?l"'T'~ .-.~ •w~a· S ,.,..; "'''f.;l!U ~1.1 r.,t~i"i::;r•·;,.>l:.,:.i ,Pli'-1,',"''i:i -">'-~ ~ .. r::i, Y~~J"J:' ...,.-\.lt. ~~ .J.J...•\.~ .'i..,J'\,,fO...A.~',¾ -.1,.V<.J'J-~-.-~ ~J t): .... , 'l1~"" ►.,.-'I,_.,._ \.~.P . .... ..,_ ...... ..,l.J v\.."., . ·"~-v ... ... -....•f.i,// 

of t\ hear.iug o.tl the proposed. i.mprovem.~n't ~ 

1.f ~ .~f-tez,the her,;~-r.tng ~ th.e Jlo!>ll'·d. d~:.'t-a1'r:1i.n~d. ·t?:.t:@1t ·~~11~,, ~ . 

)?,1·~ 

,,.~,,. i'i) .// ,., -:- ·1-o '• : ., ,. 'l .a !". ,t 'if' 4. ::. t :;:(,,,. :i ... , ,i,. -~,... :c:,, •·~ -, ~ .. ,.,,. .~ ' .., ...., o:• t~ <• ,, , .. ,ir 
... ,,~~ .t ~+ ..,uf~ _p.J.v ....... ~, J...,J.t,\.,:res , . .,..,,,{,. lt.Olr ~.,,,.,,..,.s.,1::;,,,,..,.., .. ~.,1 {, .,," ·" ·~ '> vii.!.~,,., 

a1.:,f"O'i~1i;&d ~ nua 11 t •,1 E.H.1 °F.t".1,o:t1::iee!:' t:o .}r1::.na-r-e tb(3 '?laxuct .. Sp"·H"::i ~•·1 ~· "'1,J::I ..._,_ ._-.., • ''1. -.\,,,,,,.41-;:,~-•~, ~•1;:;~•#" ~ ,a,,, .z. • t,#K -~ "' 4A J;'l,o'."/J t,,"t .._,:Ill'-~ • ..,-,-

~::;a"Gi.on~ t 1H (.1 · au.a l"IJ:'~<"os'l•f'e "" l~t, ... . ; :0 17 ·'°$ ~ -.... k'?r.: ., . , g . . . r "'v(f.,;,;4.~ J (!~ • • iv,..z.., ,..0 ...... ~ ~ .. -~r law p:c-cv:i.d.scL, l!h.G 

'r;{--;. t1'~ ~~&li~.,_.,.} :f••¢~1'f':i~~~~ •-, 
61 • i' · '('t/.!.!, - • ~1~~ q ~::..f I:.!': ~ :.~, t ~•~t411~.~4c>~ A t::' ~ --"t ~ ·•-1 •" d'"( 1 4, ~-•Kl~, ... .,...,.,-,,,.,.A. t::~•;,;.1,,..,,., .... ,~ ... l.,t,.,,'i Bi-½t-•~,r'ii . ,~!';IQ. r.,~1.,., ... ,t,,.,.l.i,d,;<,.,1.• . .sv~"'""n ·l:J..D.~.1. ,.,e . .1.X).6-,, e,V 

th;.~ougt1 ·tio it~ ,?,-J.et.~st;ful (~o.:o.c.1uml-)J'l,{- Theiu~ imp:r.>ovem.~7.!.t~~ 

• '"" ..,,.,.:; .JJ ~ . .,...,"'.,.,,.,. ,o, -i1• ?., ""1-- 1·-:-- ~· ~ '";\'J ,.~ j 1• ,., 'h ·•·• . .,. .... "".,'I"' ,i "'1 .,.. ,., h "' .. ,. .:1 .i~ ,, 1 o 
~q ~ ,:J ;,.!, .. ~ 'W -;.)...-h '-I1i,i.,1 't ,:,si,_u;.~,. ,~ s;, -,.,_J,g_.it,~ ...... '\'-' .,... ~,:;,,irU"t; ~..,,,.,J,.. ~,t/•f.}~1;.i, ,t~. l!'~ ... c.-. s...;,~\l~ SG-,5-., .,l..,i;:C. <;b:: t.tl.J1 

{;oml'.:d,net'i.n..:H:. og a G)ci5~d ;;;;yi-·.rtm.~. sd.on.~" The a.1:f~as tli' 1;i'u;)' 

,,, - ,..., •~'/.'A ... ~ .. '<;•. •~-\ .:t.,-1 r:J•t•t.""' ·t1 .,..., ~""' ,,, t~(1 ., ·,.-,,,,"" : . ,., -~ ~• · ..,.,. ,a<" ,., .. ,, , _..,.,.."" 
"'l-'A-...,/c!-;,;,t; .. ,~ J .. ~~~~ •o.t '!> 0~. ~.~g~" J/:;JI ,..; a .=. ... ,i J:.,L (lJi~ ~ ... ~ ,I ~f..:,..... \;;&~'i f r¾i .J ~~- 1d.;t..•,:-1~-- ~:"::;;> ◊A 1.-,i.,C\'";.) 

hu.~d..r.·ad. 'thi;1u~&~TI.~:t a~:r.•e$"' 

ll <"'t •r.;; ·•· .... 1,,,~ .. ,,. ,.~, ... .,,j-.. \<>•A•~i o~ t \' "' ~ { YJ•l ·t· .~ ,.~-hs,<j>i(' l' ,;•·~,fi .,-.."1'-l-•f!!· ' ", -: .,.. -l:•?11:;, ~..l~ ~~.i.. 1..,.t _'wl..._., '\.7~f&,;l,QV .u, \.il,.,1,.• _.. &~ -v'"O ... ~ -.<'~"\..,t,..,l'..>.,.~ . .. tJ•U~t.. ~-\..k ....... 1,...J,. \,1 .,..l..,,_ J..k..t V:C...,.., 

t}.~~~~ of m1-~J 1 {d.-i:J:t.1:-ir.~tf.L; net ..,xr..ti1 t;.b.:;.J tJt.H'.:ti w;_g.a t.:.t'nr\pl'b't;ed. ,i\J~{i 

;;.(J :::.tip't;{~!l) 1~ t \1.:.;.~? :ri~•J}.:H::~iU:""J' trs raise t;11e f?;;Qd..~ to pa,y for th1J 

lr,,p:::: f.}VO.l'J•S'llt. "' 

m ·• .,.,~.,-.--, -."'• +·l- 1 <'' -l'r ,., «·: ."'l .i,.··t• .:;, ~ ~ 'i"''l! ~.· · .:i -~,,,, ~ ~. • ~ , .. - .,, 1"1 ., . .a ... ~) '\;t; .......... 'f Qt!:1., ,,,.\_.:;! .... m.,,...,,..,,.ll "'j,~ a,.JCt8. •• !,J, 8 .. l:J.PO.&,.J)..,, .. ,u '-"• q ,!. !1....Ll . •. • ~!I;,;'-~ 

I!n.g:i.na,~:r '} togsther ~.:d.tll ·tt,,:o f:r·e;e hold.~1•g of ·,ft.1.~ 1J{HJ.:tltJ!·., ~:~~i'iii:'.• 

,11~111 vi::>"-'f.$d th,~ la..-r.1d.a i..'"1 the di at~ict 1J.~,:l i'lid tlc,ta:t"'li.'d,~e the 

hr:: Yi -~ff E", .-., Be-, l-~ ·/.ti"\. .;. ~:l.""f~·-· ·~~ ::;4'• ., M•.:..n , =-t--, .. ~ ~ ... , .. t. r.,,n I""!. .o, '{- ·· ·11-:.. + ·t,.,_ --1-, ,_,.,.,, . .!,:::..,.,.v ;,.t) o.:.-.C;.,. ·t<,.; 1:%.•.-~.e ..,~. l,.~~' OZ lJ,t;V ... ,,..1..0l.'::, 1't".!.t, •. :.,,..,it ,,,Ob•.\, , •. ,e., 

w1 th :;he bo.nefi t;?.l rm mi.gbt: f:C·f.n:•11~ tc 1i!J.1:)L1..i": 1:-cH:r.d.:~ ')7.-: :o:a.:(1-:.:.'o~!.'..tt~ 

'd.ithin the d.t11.tt'ict~, Th~ c~:i.ua.t:r.\z.!;t:i.o:o e•"i~t \'.~:;H ;.3.ppc:h"'i;i.r1:t1·:,,rt t .... '2 
""· 

pr·-::;p,c,:r t-l on to "~h«:'.i b(-31'..l.e-:f ttH ati detei:·mir~ed. "t.·y t,b.c Com.:£.j.~sio.:-:i.5'L'f:·, ~ 



• I 

Th.a ae~,,r:HBlil.€11?.ta t:hue i.:i,J t";;;:;('t'..£..tl/Mi \.J~~:r·e }.'lUbl~._r:.11'\etl a:.:1.d. ~r,'.:h.t, 

a.ff ect;ed. pa.rt;ies wera gtv·en ~::::•. c,.p-,0.rtPJ:'.it~:r to be hea:rd,,, Ii' 

t 11.t:: as.set;:;me.nts we:z·e· af.iir·mea. 'by 'th.e Boai~l ru.1d. nc 1;(ppt:lal ~lli~l;1 

te.ken i the a5l:HUU:h~~11t~1 al.so lH:H!UIDO th.-J bast::-, :fer e.J .. l futt:.'i'E; 

ma.i.nte:11.&nce of" the <liet.r.i~t-& 

I.t the assessroe:a:~s., as just d.e~cr.t1::ed;-; 1:1.:pp].:Led ti} a 

d.ist:,::i~·t comuosed of on.1-v o.ue enti t"(j·., narn-~ 1"-"" a11 ◊1)e:o. d.i tch. er .... "" ;J ,,, J .. 

a cl.cHz<':d ti1 a drai.0..1 the a~HM::-azw.ent ts .1:0't.' a s:'...11.gl €1 simplt\ 

h$t1$fi:t,. Emi~tr·8r, if the o:rigi.r1al :Lls·t:rlct wae l~:•g;e and 

,~,::r,i:1i2-t'1tl of a mai:.l open d:.U:;ch, sib,reral. open di.tch laters..1~i 

and a n:cJ!i.ber cf clos,ad. tile syetems the matt gr become a cow._ple:c.,., 

11:·hen. ther·e ~e :aome .:r,.re.~}ts ,,;,f la..r..1d. ix1. t;he di.str:i..~t re(:cz:i\""lr.g 

n.c,t l~ss tht\:ln, throe benefits 1 x1.amr1ly & be.ni8f.:i.t :tx·nm tb.a ou:tlet; 

dUa;;h 9 a be11~f'it from an ops.o. ditch lat4.!ix-a1,, a."'ld ..::i. bena.f:ti; t:.::-fJ!t, 

') ;<1"\o):i.,"1>0 t:4'1~i; """'~•,r;..l•o,,,,, 1~'1'J'•l',1,''f,,1'{:' t-,,~'r''t'r>4ff~A> {•t•1· ... "l<~>',r~ 6>",~f'l> 't: •:,:a+1-'.:i ,,04".' 
~ ... V ~ .,.._ ...... ~~.. ,-,,,:4.,6,'Ci,~ ~of~ '✓-9.A.•~ ',,C..J.,..U, i:..1 .. ~ ... , ... ~ .go.A~ • • >;f ~?-..f ... Q v .-. W· dw.U,..},. .... Y,, c . ..i.,.....,t. -.:I~ · 4 ,,.... •f •...t&""...i'lr.~-; 

ill.to 't/il~ lata:e,o,1 d.iteh~ 

I:ll t:i-- t&lt,utt ·tcn iU':i I ha v.a ju st d.~ ac:t:"HH:d it sh.ou.1.d h,9.:vo 

b4¼el'l l;b.e cl'1J.t;,r oi' ·th~l 01..•:l.g.i:t1al Co?J:1miesi.onex.-2 tt'.'t consi.d.er t;11~•1 

strve:cei.l 'bl@u®.f.1:tB tJ:uit ac.tc:rr-:.ed. ti.-; rti.7!,).0 trut;ti1 ,:i:t lsind w-i t,r1.:t:~ . 

. tb..-ai tl.il3"~Z,•.1.t:;t :t:n. a~•i"'tin,z: e:t (A t~<'.}~~(l AA.emete:Hmer.1~.;;., Bo,w·1irv''IJ;1:·~ ".';rA'.5.il 

they did not al~ayB de~ 

:r. -can. rec3l'.':.. 'l:in1y {)11a insts::l~-ti \:,he:u a:r..'.i or,-tg'i.nal r;fi;t:li,fH,mi(!!.tti 

ach-e~J .. 1.,1 .. l ~ ! : .. h ,; ~.'fl.:tt,m.1.rix-:<l 5 _o-:.t1~iJ., , .... ,i:~.,.. .,... t 1 -a- ,, i,, ., , • .... ,. ~ ., .. . , .• ., ,,,_ ·.' .J. ;;.'. ;:.:,..,s_a,: •. a . $.,,,.,v 'i,u8 <.,p6Xl. (,.l.l,.._.,1 L• .. .U•.;, .. . 1,,. 

and t,he tile ben~tfi.t SJld ttiJ] tat&l tn(::,r-eof .. 

L® t~ u~ aa.Zi . .:UIJe t~hat v. 1 &..1":'gis dJ.i;tric t t~miipc.,ised cf r.1.rnti.)'.l C){.,~l!n 

di tc.h"' la't,3!. ... &.1 d.5. t,:;.hes,, i::..ncl -~~:1.rioua ~loaed. tile ~1sterMJ ~ ~rf.l.1.rt: 

ha,r.:; the :ca:tt-, opeY.1 ditf;h r>:~;pat.r.ed. -? ... ...:1-d. lmp1:-o·w$<L !.f th'! 't .. r:,i:.t'{i 

o.r.f:.~I'S tfi.(:;· ~TO:t."k G.◊..l(j t...n.d, e, tw.~n1ty 1,,1:n• cent ( 2C:??) /lf,1')058:ClO:r:;:,. 

·r· Q': A .•· ". , .• 1,. , . ,,.,i ·'l "''"' ·.-- ~-.-.·t: J - ,. ....... .._s-- ·•. i' l .. , rr._....... V, f.uc:l.t.>. Od(H~~t ().,,, 3;,(.,'.(.!l\. ,;,L3.$E1·~ ;..1~ •. r! ., .lr, ··~·tJ.tH.HH '<:'>U ◊. ?0% wa:.u1 



'a 

.,, 

... , 

o;ven ditch.~ ;{r~ opr.~1, <lit,~b :,.1.:1,,..,r)rB.l a1ui ~~Ct-£ e.lc,Bed tile ~"at;m1., 

"\'}i3,,_'1'Tl 50% f{,'•'l' b~.,.,~i'J.t~ ~; Cf" ·,,r,..;y·r r)·;d. h:~IG tfr,~ t}JB ma i:o. ,.l)_...,,:-<j ,•,,. ;,/ t:• . · • · ,.,. ·'-«- ' Ii--¥.._ > .,..'¥ 1 cJ li. .. ~,.._,. " · ·• " _.. • • f !!: ..... ,,. ,.,_ ._._ •. ,.....-! , .,:, 

fact mak~s rsclaselfieat:io.n r.:-f. d?."8.:Lnagr.-:i d.:l,~t ... r:tct$ ~ z:,.t:Hi~~-~i:dt;v., 

Th~ Boex·c. or fl~pe.1'"V::t~orr~ 1 i:t 1~hay have pz,oc:t:' t,h.9,t "t;ha:ce 

1,.a an i%i.{!}•~p:J.:tt~y i~n the n.eol:issmsnte of a!i,Y dX'fd:uag~ di~tr.:lct trn.d,~:... 

,...h"'i"I'• "'''"'""'~ff.'U;i:ir,v--tl""' "'-~"'"'' h·~· =,,,..t~,-.1•'~~ ...... 4..,.,.,..{.,.'t,..,+.,-,,, ....,..,,~.,,,.~,.,,ri1•'>r:,•,;- ~--
1!..r c,· ~-- \.: ,~,.:....,.~ ... ~,,:;... ' >"$ "<.J&..,)°\!"'.fli.:...•'S A!A~::r,."I ~tJ J.or._~w1..:1 "-".#"...1-] .. ~ 1:~ .Jt...u~\.IJ... ivt,s.~" }- ... 11..<...~v~ .. ~'lo;;t'\do,, ~.l~~~' ~~,.; 

rec.lna.aif;r sue~1 d.:~1.i:.:: ... 0g-s cli1t:.c-icti; F-i.:t:t' th<!:rr ii' :i..mp:r·o-\r.zn--:~cantG 

are coFJ.tt,mf ~l.o.t?d. \;;) a.:-:1 ir,xieting d:tid;r!ct and the cotrt th~1."e0f 

e:::t.:;e~cts ,.I ~'t.7 ot t.u.EY c·:i. 3 1.na:. ~net nlus i\:luba~au~nt j_n.H."lrovemsr).t E 
• C - ~ -

th~11 11oti~~ $1:-.a..l: .. ·,a g:'i.ve~. e.11 af.1:'eet<~d paa-:-t:ttH, Y...r .• li the qu~~~,.~tn:~ 

~ -.:?••'• - 1if'" "'~·►•• ,,_ .,,. .,... .. , ..... ¥ ~,..,· "' -,,:.,.; _,.,,..,.,=,,~ o. ~~w~a-s .i~~v~~- ~~u-~w-Y w0Ug-~g~v~ at m..1.ch h~:H'.l.:t'i.r.tg" I!;, 

hew~:rv·~r, such ,zl ~.!1i.!t1t."i~r. i.a eo.z;i.po:sed cf open d:ltch. ~..nd. ~loe.md 

til~ latoraliJ !_tiYtc'. tha \:.<:.~~.f.l fits the:t•-afor~ he.vs :i:wt l)een. ifls.BiS:l~~i.i"td 

.e~_pa:r.:'a.taly, ·thitir.i. fnmh, r~cltt~r:J:tl.'icatlon ~ha.ll he :rta:n .. di to:r·y" ilh~~i. 

a "l'·.:H~ lamt-li.f '.1.,s 0-t:t-:.m t e f iti."', 1 ... -- ':.'-IS''·ah I s. ~1-,~ q .. ~u- , .. ,/l ...... ti r.. . .1., ~ . ~.;.-.1. . t . . it sha1.l thGn 1HHH'.>~.c. 

the b&Bi.~ .f1,1.1t.0 s.:::.1 f.u.t-~1::es t·rn9.$t;Hll.J.~nt;a~ 

11ht; proeGntii&lg~ for i·~G.'..lafil~:ttiiJ s.ti◊Xl.a i~h9.ll in aJ.l p1.u.:t;,-

t:uls.:;:•s b.~ go-ir!tlX''uact by "t,h~ 1trnE11~ ziu.J.l;1-i'J ae for cc:tgi.nal c.la;e:~·tl.::i""· 

,e.at:~ or.n:i., 'J:b.{i} f.l(t~d f.',:;,r ~~ X'ftC].~.,r.1:0:l :tie.!d;:ion ini:-11ca,t,~s t'hi;.t t;k,,,.;} 

...,_,,,_ ~J' ·, ,,,,-l C '>>N). ~ •=>,;,,y,;o.•r<!< '-"'"" > .... ~ ""'I",•• ~ '"' <-':,, •~ ,,-+, .,,.,,,, ',< ,;( ,,, .. ~ 'I;.._ -''',0 . , .. ,~, ,,. ., .i.ri:~"->-lt-~•- .:l¼o1j\;i,;,;,i;;;,•--U.-,,g r,i;,,,.$ .l:Av i,, ~':J,•1~,'-'~-~/"',q ,tM,J.(..., ~-V .. io\; ... e i/k~S,~.n~ 

t:h$ :ce~l ~~ •ft!-:iS.f:li.;; i;,) th~ la:ijd_,. '1:h~ lH..:rn.ef'it i?o tie d~tu1:1J1i?ii~d 

tt'ld.ar 11. r·a.t:;1.,,_BBi:f.1.<H'i,tion. i~ 1"t.ot a n,:::,·':<I" b~Aof:i t bn.t 'ifl1~ :ru-:. t-ual 

\iern:.'l..1.d:i.t; p:."'nv.la.~d 'b;_y 4lhl, cJ:irrttv .. ~.l eonf$i:rt"u~tioi:i,$ !I!t, ri1?l th1 ~1 

:L't,d.i.e~.t:s~'. t!w.:t ~-.b.~ r~fJlii•.i.?~ii':!.cn-ti~:n.. O-o:t:!fil:l~~:to.o.~r~1 ishtfrilcl 

... , ~ ~ ,. "• ;-•• •~ "< .~ " ,!~ "\-1 f.ll ......... -1' """l ~ -,,. 'j . ..., ,..,,,., ,;). ~ 1• .._ ~ '-" I'> ,. ,:,.. • ·• -~ - ' ,...,. • • P.: ' ' .;., ... ~e.J:, .. ~o.,. "-1.,(:,.... ..., ;.,..ei YJ.. 1.~,.h,J ... • • .,.\., ~ ...... .,.. ,4 :p .. 1.'l;,,..., ", ... a ~l.)~ i; .... 1 c,;..i:i.,.., .,.n,u,.,..1o1qy,OJ':\~ 
•' 

i~~ pr,r:ye~t..@.n t ~., 



~ 
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11"•h<;>.,.••:.•!"1";~"'<J:· 1+· .j,,-. ,,,.,,...,.,.""'""'tA~·""'· ·:I• ,:,,, "'"" ,~"'"i:'.:h t"""'-' .~, .... 4ai~"P1 -..,,,.,,..., .. ,~ .. it .... ~ ....... ~ i:;_. """Ao~ ... ~ -9 ......, ~. -.;?- f,,.:.-."'"'.._... .... ;~.;6.~.--... <,1 . ...,....,., ,,-:.,~ .·v. ~""'·"' 1.1,.~..,. -....i,. ob,\,":) .i.-6.-C.1.. ..... ,_. ~•~v...,. , .... w 

f'...:;;.d tli1t1,:;i ... ml:n,J :t'r•or. t'.h,:\i':2 'th~; tc:te.l co~te o.f a.11 t,he ;11e1>a:r·atl~ 

pi:H'"i.." 13 tLt ~;t~e o:1.~i5i.tMJ.l dis tr:h1 t; t th~ ~ogt o.f thi'3 tf.i-5.i:Q QJ1~n d j .~ch. 9 

'i• ·", ,.., "' ,. ,,,,.i,, , .. •i'· AAA~ w '!,,. ..... ~ ~,.v. ,-l! 1,.,,,.,,. l,,. · : .,,. -i-- oll'l•~e,, "-"'I.I~ -~ 1 .... - ~- .... .,.,../),,. M ,,, ,,, '"l,t'il ~.. . ... -I ltc 
~::.U .. 'W \,.... .-. ~~ 1".:w-t.t, ,r.,:, f'o.A J"~.i.~~ '\<f.tf\."fk,~ U.,c;:i, l,l'\.;J..,t .l".-1;.& U'i:-i"J.. ~ ~ Q..l..t,,..,~ <pJ J-,\i~ '1-,t..!'~ l- t.)4 "=ti'-,,\,.~.U b ~ - ..!.._; 

sya-c~:.:ti.., ~·h~ ??u-JM. tr..:rts@.l ot tht'iSi) or::l.~inal costs eho;;iln. iHl~J • .r:,.J. t~.13 

ts:,ta:. a.~~,,~•r1itw1,,a;'.;'.;·:~ f,;f "ch'& (:,rigi.i'J.al d:tst:t"-i.Otkle It: 3ubseqy . .t'n1·t 

-! ·~,,,1·, ... ~('l.'"'~ffi"'-"'t~ ·,:,, ,,, .. , ..... "1-..,,_..,r'},,,, s<:,oh .... i•r, '"~·1~;,· 'n""""'t" r<; ?° "':"'"" -~ ~ ""t•r, •) .-."'· t'r•1-P>, .1 •. ~,t-~ ..J.. -v'4,..,•.-:N,~;~, 'tA . .. '1.1-QY-u ,,1,v,....~ ~~,.;1.J .•. \~~ ~,v ~·~ r~ ~'- \>'l ult'q '\..t,, .,,..&;1,.-,.t..-..'-''·"' .~'I(,., 

co;at nf ~tiqb i.'¼'';; r:::.·;;i•.r:r1el.";.t8' tft.ou,ld °b:;l f-d.dai to ·tha.t pa.rtie,"!l.lrt.T-

,c:•r ... ..,.,.lJ•r~? rV' ~..-· 1 .J."l- ru •~.t~J•,...l'fl .:/~j"!t.:&>-'J'',i,'1-91,;.,..,,~ .. eb,ro(,,....,., • , . • ,L~_,, . ..,;· ~•· ~·-"a.1. -a ,&-,\, .•. .,,.. ... t,, .. e-

'f".,.,..,. .. ·,..,~r,. .-;..·, ......... ,.1,.,.i • ., ..,,·1 
.,,1 'f...,_ln V .. J...1, ·.w,:.. -.• f.•~.,,.~,: ~• ..... •"'-'i!•,.&.•~~ .... .,;.,....:,_•!~•·" •·1.•~"'"""• ·:.,,(;,.,,,.'IJ. ,i.,,,-1,.,.,.,,.,,,.,.,. ....... ,1 t'"'r.o. 

\.."J!iJ ~• ,:i, ~ r;,t, 1s;-..- c..-,..,,._, .. , icJ..,,. u .·,..,. \ .i' ~J..,.M.t ... ~~:.;i.\,1-\ ~ ,,1.w\:J 

G:,w~1.i.f'c.tir.:.~iL':·l::! ,1;:?{;. ;..:.i;:;,~d. ·1~r.1 ::®c1r:u~ei . .fy 11 ;;;iuet ltH.~ats rt. rtWf= ~i' t;b.t, 

........ ~-i ,, .•.••.• .-.1 ..,.,,,.,,,,,._ ... ,., .• ,_,.1.,.. ., (',-s,, •--~" "'"""' 1s•'\,,,-,,,.,.. ,,.~"e ~,,;.- . ._-.6•.,,~,.1U. .... -...,,;.J,..&,~ ~, ~.•~ i-A. .-.~ \_·.,.... .. ..- , t~ ,<:} l',F,1;,,.:,J'!ll\c~ ~.Ut..,,.w.:tJ. ~Jt£ 
,~,s 1-'tlll.,,..,__,,· ... •!>,.:i .., .. ,,,. ~.•~·•<"c,...:1~! 
'ff.t~v,,,.,J.. ~ .!..::owu., vl.b.-ti:i, ~:1(;S~ ·'.d--v, ·.., .. ,,L 

£.Hl.:f.'~.,2.L:: ot !.c;,,,::;.1~1 t:'.}.~; .?t.tl:b~ 11.J..g:1::wniiys a.'l.15. tb,ta, :ra:11.roach.L .. l £ ~ :i. ~ .h, 

•. ,..,, , ~., ~~-.... : .ro ~" ~- ,~·" r .,.,,.f· ~ , .,. "' ... "' .. ,.~ ·-•-0.,'-- i , ~ ·1'" .-· .1~·.,_: · ·S .-,.,. b, rf•~•-):;-" ~-A..tO~,i;., t.,.;,.,,~ . .,::1.,::: t},.,.,. . .,,.~ ., -ti~~...tljh:,~ S.li:,~ ~ ..... ,. .... ,9..,-:l(;i. $ ~il•{!.®l\; .l ... \:11~ w.wt.>.J. 

the ~~li.i-V r.d;i..ti:a/5 ·t ·h.~ C c:irtJ:1J..~.&"!-ia:t0.cJu";; r,t.t:ri in hv~1t':,,, Th~ Gcri:11::ii~t:d.•.:.m.or~ 

, . '" '"" o"l ,e., I•· ,),•· · I:>?<· .• ~.,;, r·t•" • -~ "DI • "?'• ~ 11 .... ~,_ ~ •..,+• '!>"°'.• '>> .:t :•.., .. ..it :~· ,9 1.,lu,,::r\, f,,,,,...,o •• ~ ..... "'8 ~.;;,,.,.,j,,e,,,.;, .,._l;,,,'J.._, .,(.,,,,: :ma..,t a_ ,.,, ..... ~ ::u:;;..,f,,,,,l() .. v . 'l\'..1-,H.eo(o 

If t;r .. r~ mf"'.P llr.:iH!! ru:n: :rn-r.,'tt ~1.i. ~it!'. "th.,.:t,ltHi ths;y· mtrnt 'be d.et~~:r:-m1,.1it~d 

ix-. th*! .f:.}i\d.i Thi£ :.i..1\tFJ1::.t:Lc:.:· <.\.i v:Ld:;;;;D r•:r.a ::1~~-eliH1:m.1--y t,t~ciauw~ 1,h·~J 

;:: :II t-.. 'lf••1,-· ""',., d--} (:; 'hA· -~ -~ ,,.,,..,..,.,. •. $" ..,. ' '? ·~ .,,, • , ',, p ,y ·.',, "' .; .. ,~ ~,~~.;.-. k.l~: ... t~ f-,n.\'.., :.A· .. , uli.;. .. ,~t>!•~- "f': c.1,}_ "~-~-\ ~ ~.,. ... f1i-l r.1 1 .. ··- .. ~.l w Th,s Bll'1'1e ls tr.~-~r:; :J,r.:-:" 

t·:\\t') SJ;pO::tt;i., f) ;'~JJ1~.t.:rt; Ct' th,1 ,l~(:·t; ·t -,f \; r.:\~1 1.J ~~~ z~9.J~ ::l:!a t;c:h.1;1s 'i'hs 1/,'}~-t 

e/f '.51.u::b ).,.:,1.t;ex~a: ,iJJ;.;;:~hen s:t.1-111 be ei :.;:, u i 't a.b l :r ~pp c :t' -:; :i. cn.1. r:.Hi to 'tt:l.t 1~. 

tJ.>ibt;.t;R~"J th,i~i"e'i:w.~ i:)n,:t thre -:-;~zt c,f th~ Bm:i...u open d:ttcu liO.~t ·ne 

'' 1) '; ,,,';"':,f' ~ 'Y)l""'•'f'.•.// .... ~, A t"•,;,• ,,1 .. ,;..,,. ::,,, "i ,~,~ ,1: ·,~ -~·~ ,',.!' "'"''-r-<"' ~~~ .A ,u· ••.•.•• -\•-.. ~ • ....... pJ:., ,., .. t; ... ~,J. t,.t1-,'!)...,:. '<tJr -: f • ..,;!.;,. ,'l,, "J.,1,.i;>" .J ... l.;~\,-~ ~-.:. v.~s ·..✓-.1.B- v.~ ~).. .. • ·'1-.. 61 

Jn or .. e :tn.tstan.e~ wh.:.;n che~klra.5 th¾ \::rrig:i:i:it .. 1 Rn~-~e,iJr:HEtt 

v .. gr::\irte.. t ~~ ti{} ilC-Y:~1 t~~t·a~:;_~ ·; 1.J:~. e.r,,, c-1 d ?.:-5.. t?t;1•t.ct 1 1. fo,i~d '.-:}1.0.t sur;b. 

O·•·· ••.•'i 'i')·', "·,"",· ,.,,.,..,, ')...,,,... -.; . •·• ·-. ~~-,. ... ~ '··h,~ · '-l •·, t·· , .. ,-, .. ~ ... v.: ,.~.;; -.,..,er f"'.b,, 
,4 .:..-t~-~~-~..a.~ .. .;;.~'f-~;i-:3.::~.UJ;.·.,( .. lv ... ·)) -~ ':.l.t.'.il d-~ ':J, #'.J ulll.lD- l,.,•.t..o..•~~ o~.;,,t'{:, .,..l.\.'. }f'~ V .. ...LO.~~ ..... ~,d W .... n .. t 

•:.j I 1. ~~ r:J '! .:fi ·t e-J~-: :Jl t~ _YJ.e ,,, r-rt-.'~t. a ~~ <f .. ~ :f.tt:i .. 1 r~nd. ~; lr1 '-':C!\;~ Qi ;:_1 tz·!.c-t; t1;9 ~) pttJ ~: 

.... "" ·;.-vJ lni·(ci:e1.::•.l e.i:.:.<! . .or.i~n <1.i.t --::: h b'-'iPJ~fi.t. 
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Xt becow.e:; Enrtdet11: ut this poi:nt tha.i,; when the Comm:1.ssi.mtc·:t."3 

l:w .. v-l?' ,~;omp},i,~ted the:tr t.;ask an.d the s8l!le ha.s bee.n approved b:·r t he 

p;,,o•;,-,,,;J '·'l.., ... _ ;-:, ·• •· .,...,.. - ,..,. )· !.:>1'• j n• th d ' .1,,..,. • ,..t ·• ;,! t i 0 b ••a,.._l .. ,.,...,., .ov~ ............ u .'i;~~l'. a p .... Op-~:r. .l~.;i.!' !J10 , e J.S11oi. l. ..,. · _tn ..1.8.C . "" "1:v.r:..~""' 

up j_nto separs.t~ fi.narwtal er.rti:t i es.. I! x.·ep a.t r s ar·e me.cl~ "t;p th~i 

m.a.1:s:i. open. d:r·ain~ the sched.ule of th~ ma:i.n open ditch is u.se,i fi~ 

f,t bas.ls of" peynie11.t theref or~ If repairs are made ·to a tile 

systew. the cost of the repair of 1-::iuch ti.le system. is based upon 

the sched.ule of that syste:r1L., 

It should be apparent that reH~la.ssif icatton. of° 0. d.:talna.63 

d.istri.ct ia not an easy ma·Gter>b I must empb.a.s:L.,;.~ thattb.~ 

Cow.liti.issior.i.®ra mx1.rtt use all o:f the in.f o::cmat ion aV";;J..iL<;,ible tc1 

them tc ass:i.st thero :Lu -their judgment.. Sine~ t:!le orig;irta.1 

,,.,,.,~-.i~",..".-·'""' .,4' tl1"" 1·-··-d -.~• ·t ~.,...,._ , ... ,... .... r.· ~, r ..,";,. -~;<,,,· ,..p ,-.:: .... ...,,_..\,l~ ... .,. 1.i~,.,1 .. .,, Cu. -~ --~~x ,..o no . 0!10 ,,.1. ap~a.._e_.....r.: ,;;. e1.;.t,,;1,S, _ _,,J.:J,c.,. \, ,\.O~, 

"'1' 'h - · ' - b t··· d.l "" u.suu.1. :r 1.nt::z·eaees r; e a.ssess:rrH:n1t' e..ga.:1.n.st J_efl,s e:ntL ::i. ve , ,mlu. 

ruJ.d rsdv.ceri t;he ar~sess:m.ent a{:;t1.il1st the land most depeD.d((l1l't ·u1>ov.. 

the im:;r:i:·oVi?,:;;r1@~1.t ~ 

T -~~ ,1 ',~~~~ ~~r+~•c~ ~ ~-~a~ 1 Q4k2~o a Uk~U-~ ·b '~~OtL.C;,t action :Lx:nrol vi.ng 

roclasid .. .f.:'i.cat:ton. of a drainage dist1.'":.i.1~t ~ tb.e preaid.:iug Ju.dire 

asked m.e., "Do you .tHYt balieYe s:Luct11 1.iJ.l the land i.u the d.i~•tr.tct 

·i ... ~.,,,. .• •c,,.! " "",:,'\ ~ "< ,~ ..... ·· ·n•l.'"!'>"<l'l "ir.; ... ,,·t ·"'-1~ .... \"';:,, ,,.,..,,.,,~ ~1r .crn.,,~, -'-·t""'1" 'tl'n"'" 
••">..., ~· ... ..; r~, t~J""~.,. ,.-~kt' .i. '>\."'' ~,., ;;1.: l:' ..l~ \...:- ............. ~i:-H-!U I~; ··~u4 ~~bl.•1,; 6¥.kJ. .. ,, Y,.t;;Q" . .:.-. 'ti;i6 \;.1 t.l.u..Q ;,,, ti V lit 

ah.t}uJ.d take ·tb.e tc,te.l c.ost and. d.ivi6.e :i.t by the ·total acre:8.., ~, 

r.i,.,.; ,.,, "f<''"" ~-on" n .,. ·1 "" "",61 s~ !:ii J,. J.,&.,i.,.s, .. ,.t::., t')..(A' #,,lu.,-'.1.t:> n :0 J.G\.. 'l.,.~ 

k. d.'t.",air:.t1gi?. dis·cz,ict; co:m.~s in.to being ·r:eca:use ce.t"'te.in. 

lands are. -too ,iri:;t for· cul ti--;1.;.tt~:J:n" It; :ts the _1:n,rpt1s~ e~:>.d. 

i:ct.:;.nt of the improven11:.mt to m.a}.::e t;h.,?. W(1 tcte.st ls.n.d prod.uc.tJ:ve ., 

Tl1:ts l t-t1ld r.ecel ~1es t he [~res.test beuef i .t" Other land in. t;b.ei 
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wat~rahed ]:"Sce-J.ve a leos~r be.uef.it., Th& b~n:e:f'it dce:l uot 

cha1...,0c ~ becau.sa :i.f y1:m would dest:r·oy the irapro·,.retZ'.\ent t;h.e ln.nd 

\.,"/.)Uld ar;ain rev&rt to i ta origiJ.tal .sta.t;eo 

l tav@ r~fra.ined :f.rom going ir..rt:0 the actual mat1rnffiat:i»m 

o:f. ar:r-i.Vi:llg at t he d.olls.r a ssessmer1.ts., Sin<;e there a..(•e 13'-ffVH:.:>al 

different approe.chei; ao.d a.fter all the f.7-.rlthne-r;ical resnlts ar·:a · 

merely t.he .t'6.flec-tiou of -the- judgment nr tb.e Corn.m.ir;s:i.or1.t~rs" 

The last :teglnle.t'i.z.:r.,~ 1 me.de cert~i..n. change~ in the d~ca.1.ne.g;-J 

la1J118? oue. b-ein.g that,, the Board of Snpervi aors as tr·,.1.atee,J of 

a d.ra.inage d:tst2:ic.t a.re n.cit 1-:-eq,-u:ired to :t·Gclass .:i.f~t a.n fm'c:Lre 

c.rain.age d.i,s-cr:l.ct, r)u.t: only t.he land trihu.t,ex·y to the facility 

be:i.n.g ,:<:paii:·eo,it 

'Hds p:r·ovisim.1 o.f the law io CCf!.ilpl{3tely 1mworki~bl* * A 

5.iP:.tl""ic.t m:ist; be compl-ateJ;y recla!rJ.sLt:i.ed tn all i.t~ a..sp~:H~t;s 

to he iaq_u1.tttbl.ei., 

I h.u·,ra 1;horoughly enjoye<l speak:tr...g to thi~ die:ti.n.guiub.sd 

group., :r ~'inly ho1::e I b.avt? n.ot~ left ye:·m thorotighly co:a.fu.ar~<l~. 

W. 09 Otto, P" E6 

Sar;; Ci.ty-; Iow,£: . 
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ll'i'i.w:m::ing County Recreatie:v.1 l'.:ojet?tlil ,,,tth Sood Issue~;;J 

by 

~.. Wende U Cczn\'1.Q 11, ¥.1.einbe;,:
M!' ~ Jsek Fbh.er-, Sec~etary 

ik>o~i.e to .. m-ty tonoex·vatiim Eo-.:u:d 
Ogden 11 I~a 

~-uir~~xy; M~:,::::vr.s. ~orn'l:!Ja 11 and P'i®her cl iscusi!.ed varioos ao~ectFJ of plaani.ni ~ 
~ublicity, &nd coordin~tion in thig fi~st u&e by a county of the ~ee bood 
g,r~~l",mn eu&cted by the ls.st. General Ascembly¥ "lhe B()(P.le Coooty Conset'v&tion 
Eoa~~ utilized the neu ,rogr.em to borrow fundn for completing the d~Jel~p~.ent 
@f th@ ~1 WilU.ems Ll.~ke and Recreation &rea oo Bluff Cl.'.'e:sk nefilr Ogc!ei.'1. 

'fc gsill). fullL mup!<(>rt of th@ public and obta.iu 8!ppr~v.al of & bo.1d issue the Il~oo~ 
~~unty Conservation Board carefully plan!iled and CQr~ied cmt a publicity a~d 
1.n:fo:trnnti.on prog:r~m. T'ne o'b!jee\l:.ive& of the pa7.k developrniene l.1ere ootH.ned, 
en& the ne:s.d aad de3ire for rapid completion e~plained. Boone t~micy tG~~syer~ 
sub~equently mppzoved the bond issue • 

The materu.il cont!lined mii-re follot~ing ~gif.ls 1s pert of the illustrative :foldcer 
prep~red for the publicity program. 



t ,. I ., 

r{··,. •;,-1,.._nr:· \i',,..,'Y'r-,- -f". r:or\~ qt:'_ ( ..... .....,, , .. 1~1-·y· .!- .,, . I 1 ,r,; __ v ,J 1 r.::h ~.1 \ • ..Ir d .. ..,.,f~r.; •. AJ,..: 1 ~ 

\-Ver your Conserv&.tJon Board~ h;,.ve Wtrtked sir.: yt.!ars in p:repa·z.1i.ng thii> progrk.: fo 
'11 r, .. 1' 1t,,.•~···'0 1...-r .. ~ .·.l l ..J'~ t• · ·r;,.. ..... f .. ,.·,·- - f f- -.:•t•.•; .... _C" ..... ~- r,, f"'.1' l-.. ..-1 .... ; .. :, .... 'o: .... a., 'J.Jl c ... lZ;..u~. i'\€ .le,., ttH~ PiVe.s, '""';;. ,,!(,,) D. d.Ll:J(.,r.;., :)tlC!l c:,3 g,., ;.: .. ,dci.tH'.ig\ ::ivnn-
·t:·! :-1' t ; 1 ·•1-::• -~·o ln1 .. f ', /'r• ,. ' f -r·~,~"!·1~·-n •-1 ~,i "1·_1 "t!r, ~~-"' .,_: l[,-·. ~ •· ... n:l'l'lLI) ~-- ~· -r .LJ1F.'t, !'J.;{L.,,_, f,l,.n.., .. ;1.Af\15, .. .a1nµ1ng, -~,.,L-.,P,\ <,:.,!. .. . n .. i. •. ,g ;,n-~\i,G-.!:i •'• (.,)W;.- _,l•, 1a.m.dj 
~-, ,;:,,....1·,. ,. .. .,,:-, ... 1,i ,~{-;. -v tl i ·, ,·,re,• . f...,/l ~ 11-r l,,r-. .,,., .. I' '0 ~ ... _-.1-· -, fY(l ~, 1" ~ .,, ·1:-~ .... ~ .. .nl!.,, ? ..... ~· .. J 
1,.-... ).. .o .:,· 5(.,e_,.,.i,g .1.~ ~ • ..,,::\ on .n .J'.1'. . , ,rct.; l\~ .;., ¥ i..; e. re-. e "" '"· 1.a\: t ~. c~_n 1,, .:L, J . (,.,, .... t<¥..1 

Bite, ,vc.ill FeYved by paved eounty r.-0.2.dti. 'f hs_:, 600 acres r,::;n-tains 2n en:(~lhmt g~owth 
~--., ,... .. a.-i,; ..:, ... -. ·J ..... p at ;:.1r:r;er wnic.n enhan!.!ef; t.,~ oeauty 01 area s.nct p!·ov11.:tes ar, v.10.<J.I settmg :rcr· cam:.,· 

l~J')t)' c;,~~-trt ;n.l..,.ir·~ "J nt~o .. ~•~"\ .';): ::r, ~ ~t fir:·• ,-1.• .-cr .. ~-,·:'\H~(,'°Or•rt):1-:')~fr .. t,...,J. ~ ,fr- ·c. f~ .": ··b: rt•:n .. .., ... _.,g, ~n. ,., ~ .•. J .1".l"el,\1,HJ<"iu.t . J.--lll~l"'_-., 1/, .... ,.,) .,._.,,._ 18,1<,J,. !.0 .}E: u.d'h• C .. ~OT! 
'"i', j")JL:.~- '.lf') ... ')4-~ .. -1~.t·.r:-,•,,~1~~ ..... .;~~-l1 -:;11 -.rtV'•" .. ;.J~tn·,..., ~-.....1Q~rf-•u ·d·{~l ~.·i-).; 1,.,e .. 1_,,u 1 CH; . ..,l. ~v._, v;i .JJ. J.:,1.,~ \nees w, .. p.,,¥oU, . ., (.,. .. ,;. a~•,.i:at ..... V(, O.i C.1,t. a1.e8 

We b,~1-ieV►' tht'~~· ·)i 1..,.,,, ,,.,},<: 'n•-iv;,-. v1'•3il;,d th{:;, ~n-•r.;:i wi 11 arn•P.~\ ·;bs.i- we 11"v.0 a t-~1-rifi,, . , - .. • .... , .. x::v. w~w ._. a •..;..., ..... ,., .... ~ ... ,...,__ '•·- ... ~- , ,.9:J.,,,....,..._., ,c,,,..,.,.., a........ ., .............. .... 
, d ;i • , . • .l,. • , •• o~:inmwrntv t.1 a :a to tne natura~ beuutv of '.ilU' c,.)trntv an Ot!? .. <:om· f~r~~1, wn1c.t. ca11.: nrn-, .t ... .. ... • .. 

""' ~-, ~... l ;_• • • ~ i• v1ct.e ai~ N:r c1t1z.ens E tmnpJ.etit vr1:I:a~wr1 ret1.rca;-1e 1 ant~ (~)n3~:n'Y!,n::m center. 
• • ' , '1 ' • t, vuu..r cmssrrnHB a.:w vour P.1nc,or}; n<c t..1e con,mg e1,~c wn. "" .,{, ~ + ,. 

n - ... - -·d· 'J 1 • ... !\,t_·5J;C.., .. .LU ••. _; , 

·1 ,. • .,., ~ Cm.mty c:onservat10n hoa:to 

(! 



... • " ~ 

.,-n-1 a' 'f \b.:ig i '?:,,~,, i.~1',''··f ..... ,".\ I., ~A C"Q'\~'P"j '-··.' •• ,c-\, i"':<'h-fh it n .. ,. , f.,..._i ~,.,ft\, .. , · ,:. ~ i 
- -----· ---~---... -.. -. 

~ 

To fin.~n.cr:: om~ rn~,eoed imp:r•JVf:!!H.:Uts to the :oc:n ·'jNiHiams Lako0 ~ ~)nd if.mu,:: of $e~10, ... 
(JOO win be nee-ded. To r0t;x'e this fam.rn .451 mills of the one miH County Corisel."Y~t.fo.L 
Hoartfs ~~nnus1 levv wnI be ui<:xHred. Ther-e '!,'till b~ no inc:rnas.e h: tht· &ard!a t.ot-!\l op, . .. ' ~· . ~ / "·" ~-
e:ra t 1.ng ;e"';y to pay fm~ t.hese t:..:J1iG;;, 

~-> 
'~'1, • ~. • l " • ~ , L ' .., • < • 1.-.:J\ \',,, •1~ 1 LH: 1n0.nr11:int., rh1are.s or i:.n€ CQUt o:t tn1s r., rognun now :r~1•fme:a~d 1.iY Et oi1e rm 1 ~rr,., •. ~ "-'i:'" ~ cj' 

~nd "\Phkh ~viU ~ontitue to b2 r~.> re1n?tJZ(mh::0. whnt l'-rith .4Sl mil!s t...o grs tc ?'eth~ th':: 
hn•1.ri::: ,....;, f~•,:; p••0, .. ~-:,;,'l'r.'· ...... .,...,. i' ..... ~•· {oA ...,.-s ·t;:;. v.ne.,,,. :.,. ....... foilr""'"'"' • 
iY"\.t .. 'U.~.., "..J.a . .. .,l.i°"...._, ,i..,.;,~•-"-' .. »Jl •w''tw<A U. !_J~ .. ,.,J. ~ ').l"l,. .J..U J,._,..,_.n- ... t j J.N' C"ra, ,.. . .,.lfVU ., 

Avf'.'nge t'e,? Acni, \;q-ci-'l •-· lmpmved f;,rm lin-d ......... , ........... , 
,~v~rnij,·J Ai-:rw;;:i Cu;.t - :Mprov~d 160 Atrl'J tand ................ . 
Av"rr.gi1 A.nmJr.l t:-:»t - Ha:'tl.:, o.,,;r,sifs ....... ....... ................ . 
Av~rnt1~ l'1t'i,,uo! Cant ,,_ Ccmm(m:I~! i"rof)"'riy ...................... .. 
1:,,.t'r~Q.i ft..nr,1Ja! Ctnt - 1~d1..1;t,l!':'l P;o~;ty ....... ~ ...... .. ........ . 

",'V'r·· .~ 1-T Vi$1 l uz~ rn~f"'~!Vt.: Et~,....,~A 'rH . . 1~ ii~,~~~in ti.t.."'; 
.:. ,_..,2.~::_- .. ~---~ .. -tt!~ ~-~~ .. ~ ~~-~~'-.2-·~ !.~.-~~.:.!L_::., 

$ .t'.IU 
$ 5.83 
$ .87 
t :'-!.~!) 
$1~.1M 

-r.:·- ·~ 1k '.f • h- ~ ., • • • '. ' ,. , l ~ .,,..., _, .1i • , .,.,.. •.1.. 
·.t .(1,.:-: o'i.h • 01 t. e :proc~l.~ or t .. rie h'm.ue WL,I 1?1'.!: to v\lL~ .tu1 e...~.1. "neu namj Sujtitt:,em; ..v r.ui;;; 
8pHhu~y- no·r,:; unctf.r ,;;om;t.r.uetion. This dar.:.1 wiH he .upp.roximat.e!y &}J f'~t 1cng, c-5 
feet high, and thteti hund:recl feet thh:k ~t ita base. This 1.k,m will fc:nn tht1 lake wMd:1 
·wiH. ht th~ hasis t'1f the .rectestion~l r.:1:·~2. It fa est.i.m~ted tn&t l¾is dam will ~oet $2-5'.}t. 
000. 'fl"k h["l~nce of the f\.mds {$60,000} wfU h~~ uai~ t~) completa ro&dw~.ys, buHd beat 

"' •.') o, L A • • .,_ ♦ -ramps, 1-rna proitHH: ~mpmenr, ro:r pi~m,c ana cam;m1g lH'Ei.'\8. 

• .._ 
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¼'HY THIS PROGRAlvl NOVI/? 

Rec0n.t changes J.n the fowa La.·.v1 •effective .July 4, 1965, ;w.ve r,,uthc,:rb:ed fo'-'9'a C,;:,1..mtfo~ 
to fl.1:xele1·ate their Conservation and Recreational Programs. 

:Boone CountY1s Board has he.en wo:rkint.? over sLt v·ears in rltv~hn;fo½ the Don Vhl-.. .,;.., & .. 'I.,. 

l~ .. , L· k•1 4 " " ,. 1 f-.~,J r; • • f'~ .-~ ; R • , . .,,,..,c',.,. ~-1 ~:;'!, ""4<" .t?,.- .~1 "-ua1nfl a C B..red, ,~s c,. f.!Omp £v.:'!\l '~,omm.r\/a,,11.}tl ,:\AH: ec.i.e,s-iL.1n.h .. ... "Og.:dm :. ... •'l' 1,1°1.-; 

county. 

Hy usir1g the Bond P.rocedur.<:s autho.rized by the laat I01.v3, G,:;ne1~v.I As.semb'!y; 
development of this area can oe cornplet-ad now~ aix yeaY:s a,head of 3chedufo. 

\,{1/~U\"'r u~"' r.';,~~,ll Ar,"T4 ·r-v,,1§1 ~-:-1,,H"'t' Pt::t Tt""- ,.,;r·1v;•:. 
• - u e~-- ~ rtE-vi.:) &)ljq.~•~ f,f''.~~.,..'"-tt-''--~t.,H :.,~ 1;~i J~U ¥r L "",. :: ~·,-=-=- • ., f ~------·- ·-•- -·-·--·--

the 

,.,. - t 1:'.) .4 ' • .. • ; ' "'"'f) .. . \.. l ne i,Jmm y vo.a.ru tHi',R puri::nased t.pprcx.:mJ.;;.:;.a.-.- r.~A, acn:s ;w ~hown 0:n t,H.e m~p uir. 
.h,d$' 'i'IA h,., _ ,;,. ~~~1- ~~ a ~ -~6- •• ~,1,...,,., •1n ,. ...... ;,:• .,-.. ,,,.;1·tin.. h' -.'>' '1(•o/' sn \'• ""' l"' . t".\ _,., ,., .. u ... u a.tu .ld,I,~ \.~e,eo<l)P~ ,., ma.:.i,t.! 1•,;;:; ... , J. ne 1f.,,,, a.<--~a -Ul ,,-.;.8 ,.,::iV .... O,~v•• A. ,.iSs:: d~B .0,9J.1 

..... - -~ ~~"'ti; ifl,.,,,,., e ...... • ,. A v~:ii .. ~ .. ; • ..., :.tv ·•~lt>t• . ¥- , ... .,_ - ,4. r-_ .. .,,. • t>-] ;. 'to- .c. ...,,. .. ..,~ ;.i,..,... -..~-"~4 ,i: .,._. 
~ .tt~nr~(. .. n . ... :1:: r~.n&p1ng an .... , i,K;,.;,.,. Iit.,;r. t it;:3 >.hi h~ (N;,~tJ ~,~-.e,. r.;J man •• !J~ ~'•"" <,v4,wt..Y ,.o,. 
t~ 1,~ •, f- \'~ltl~~ p...rl(~ 'f "'':'NJ'• t! 4

(/;""\. ...:,,~ }°lz-"''U"':':'ii ~ .. 0 4
• •? -~ :'t'f._\/' " ."~ ( .. 1 .. :\ 1'••--•~u=-~'\;· !f~r(' J.CI :, ..Jl_U_.Y: 

I-~ pas,,, jl"::--'1, ;~,~1\\i sex .1c ...... t,2At,:, _ ... 1 .t: w~ ,1 cor.i,1>lti1A.J ?1,n,.1. !.-.l•J ~.:---~• >'( "'J "'". 1.ne u~,z .... 
~~ i-"' ,::-:7 1.~·n:; 3-:r, -~ ........ '--'Ml "l'lt~" B ... ~ t't~!~ ;.,, . t 1,,. - Qi .... ,·r:.~•·•i:i ~~ ... --~ t 1,;,,:.., """ . .,. -v l•:.cc.. "'? ~'../,.'/ li.i .tO» ...i.~Ge,. '1..0uSLl.-,( .... c.n,; t.,, ,Ad.;, ,.,2f( !]. •. ,~n Q,)i_ J-...rsL., dt ..... ~ E,{. { .. 01J\},.,.vt:,(i .e-l~Jg!"am 

fa :.1e~df~d now, 

r, " 

,, 
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