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?\.l:rsuant to i;b,o :p;covieioris a.nu req;uiJ::emonts of Chapter 
20~ qf the :l?ublio Laws a£ the .state·ot l{aine tor the year 1921, 
the Me,ine iietot l?or;or OommiEJaion he1.'ewi th reapeotfully. at1bmi tn i ta 
report as fQllows: 

In eeeoruance 111th. the :provisions of said chapter• the 
Oommias.1.on waa c;onstit11ted by n:ppoin:tt1-ent by the C.ove:rnor of tho 
;i!ollo\.'Ting membere : 

l[IYJARD P,. RICK&:~) 
tJiTE11R CKAl?IN ) 
HARRY :B • D,RAYJB ) 

WILLIAM .U:,, LOOlUflY) 
ALTOU C .- t/1fillELEB ) 

( 11 o e.pp ointment) 

A:ppoin.tod vr:tth tha ~dviee and 
conaont 0£ tho Council. 

A:ppointod from the Sena.ta. 

.Appointed from the B.ousa of 
Repr?san:tr._ttivea .. 

ltemb~r llID-ine state :800,rd of T:rn.de, 
appoini;Gd on .reoommendat1on of 
said Bo~rd. 

Member state Grange, appointed on 
reoQ'.fl.mendation of said Grange. 

Member Maine Stute F$d&r$t1on of 
Labor, ~ppointed on recommendation 
of said Fecieratio11 .. 

Member Sartnga :SS.nk As~ocistion 
of '.Maino, t4.:ppo1nted on r~oommentt.a
tion of eaid Aasoeiation. 

ihe above me,rnbera o-:f tho Commission dul;v qualified and 
lw,ve Qontum.eil to eel'VS ain~e thliiir #lppointraent and q:u.a.lifioa.tlon .. 
Mr. Edward F. Riokor wa,"~ designated by tho Governor as Oha.il1lmll., 

l?1.treuant tq the p:rovisions of Seotion 2 o:f Chapter 132 of 
the l?ublio Laws of 191~, et a moeting o:f aaid Oonmli8sion held on 
August 14, 1919, it salaeted and 9mployed Mr~ George o. Danroxth of 
Augusta, Tulai:rta, to not as Chief .illngineer o:f the Ootnmission; in which 
oapa;oity he has ;JincG cot;1tinued to tiot~ As such Chief Engineer, 
ld:r. • Danforth hSJJS boen 1.n charge 1u1de:r th'1) Ooromiasion of i tfi:l 
o:perationt3 and inve$tigations and in tha aocumulation and tabulation 
o:f i te aa.tei,, employing such aubordiootea as in the opinion of the 
Oommisaion r1ere necassa:rs-. · 



In the clerical deJ;Jartmep,t thero have be~n e:m:plo7ed o-n the 
average by .the Oommissi on one clerk• and in the · tngineert:ng force in 
add.ition to the Chief B:nginee41 i?,vo aesiato.nt engineers~ one 0£ whom 
has b~en emplo1ed entire lf in (H>Xlr.L€!i:.rtion Wi. th the ri -var gaging 
statiot1s. 

, The Commis~ion wishes to ijtate 1.ts bQlief that ·hh~ present 
disinclination to deve:t,op Ma.itm pov,e:r ie due largely to the lack 6£ a 
<11;1finite Sttlte policy t<Y<n.n.•d au.oh developm,ent •. ~te bsiteva· that little 
devalopmJJr.1.t oan be e:x:pected beyond the d~menda of o.etuall;v ~:$iuting 
ma:rkata until the Stata fonuulatea n definite policy which the business 
wo:rld beli©ves to be :role:ti vel;v stilble and :~s1,ne~nt • Unlol:)a. this !Ea 
done the tendarroy will be toward d.avelopment by outaid~ <W,111 tal unaar 
a Fed,eral lfc011se which wo have bel:i,evad to be una.dvieable :for thi e 
stato in ,t111:1t the control of at1.Gh devolopmenta passes into the hands of 
the Federal Govennnent~ , , 

On page :L6 0£ its report :for 1920 the Oammiasion at$te4 that 
'they dee~d it u.rrv-rise to make ;reconn:nendationa in the rmtura of a 
drafini t,a plan for th~ development ot storage tul.d wator powers which 
in the pre~ent state Q:f thl';} constitution and lmva e.s .jud:t.aie.lly e-.on
stru.~d could 11ot ba put into p:cactioal operation. 111 · $ta.ting thi$ 
rypinion the Commission b.aliev~,a that a-ciclt ·a. deta.iletl :plan lilhou1d be 
dra-,,n 01lly aft{)l" tho ao:ust!tuiiimml amendment shouJ.d hs.'Ve bt1an :passed. 

No auoh. ata4i)ndru&nt ha:vi:ug been paaaed the Commission deems 1 t 
a part Qf its duty to state its conol11a1one in regard to EJUOh a.n amend
ment as will :rr:rovide eroi:ntnt doom:Ln f.m: the r>"n:rpoeo of storege. oon
atruQ.tion and e,bili ty to reoove;;o th~ costs o:e suoh oonstruation from 
tho persons or oorpora.t!ons bona:Citing by the ino:ren.se.d ppwer. 

f}.fte:r: matura conside;ration 0end with the aasistanoe of eminent 
legal eottna~l the Commission unanimou.sly raeowm.enda the passage o:l! the 
following amonari1e<nt to the constitution of Mo.ine for tho pur-poeo of 
bringing our de:finition of tt:pu"bl1~ user' more, into aooord vrith that of 
othez- sta.tea ~ncl 111 th tho 01>inionfi of tho Supr\jme Judicial 001.irt of 
the Utii t~ dr St..q:ttw ~ . 

11 seo. 20. Conservation, storage and control of the 
v1aters within the Sta:to. The oonsarvation, stcn;·age and 
control by tl1s StGLte, o:i:- by o dµly authorized J?Ublio 
d:tatrio•t or d.ist;ricts tne:reo:f • of the ,na, tors 'tVi thin the 
state ei.1·e pntwnount public u.sea and for tho ben~:f1 t of 
tho peo:pl0 of the stat~; ~nd tho Legisln.t"tl:re may ~:rov1de 
fer tho enme rind. the upportiomnant to a,nd asaessmQnt 
11:po:n, the lands e,n.d prope:rtr which shall OJ:" mo.y be bene:fi ted 
thereby, the Whole. o:r any JJart o:2 th~ coat including main
tenB.-noe and: operation of aaid eortaerva.tion, ato~age and 
oont::rol Of said. W,i.t~:r~.u 

~~here a.ppetirs in the 1:01)0:rt of the Chief tnginee:r, w·hioh ia 
attaob.@tl to and made a pa:t't of this l'!)port, a suggestion in ragarcl to 
legislation wbiQh might be JiSS$Od ~t the option Of tho legislature 
under such a,n amendment a.nu -s111ich roocts. wl th tho approva.1 of the 
Commission, such approval being 'basea on a study of the ope:ra.tion of 



a~isting laws in Now York, 1·asoona~n, and other states_. ru:id in the 
i,:rovinoe O:f ~-hlaoao. 

In the- opinion of tna oo.mmias.1on the item ot greateat 
valu~ in its 1rork :t.$ its ability to plaea .in the han<W of on,,,.ine~rs 
and Qthal's irrtarf)steei. in po-.101~ uovel◊pment aoeurate informi:i.tf on in 
:regard to rive:t" :flow and the location and amounta of avalla.blo po\life:r. 
These data should ba i,n :permanent form for rqforenae e.nd. theil' 1.mpor
tanoa ia ooi11cid1;11t w1 th the :tm:i;,ortun.oe of ML'"\cine • a V'fa.ter po,.vera as on$ 
of :t ta natural :-e13oourcea e.nd t}'l..e desl:rG o;f the Sta. t"a to encourage 
th&i~ development. 

In th@ 1920 ral,')Ol"'t. previoualJ obtuined data in conneotion 
with ri var fl ow was r$vise4 in act.rnrrclance with modern methods, de, ta of 
insuf:ficient ~-co11rao7 being ttlllloa:rded and the o onrplate :r~oo1--aa i·e
:published. F:i:om tha :point 0£ view of eeonon::w it was· deoided to 1;ub
lish additional data. (f}V@'ry tvro yt:M.ra instead of annually. .Al.9:tang0"" 
m.ontB wore made to fill i:ndi victual req111Ssta for informa.t1011 reoai ved 
by tho Oomm.iasion {luring the interim. 

Material propa:red. to~ publication for tha years 1921 and 
1922. include~ a bringing u.:p to date o:f figures on rt -ver disoh$.rge, 
pracipitation and evaporat1on, :mt.lte1:ial of fn.ndn.m~ntal importanc~ in 
e onneotion r1t th :pmver development; and tab lea of IUa.Ximtll!l and ttdrumtun 
d.1aaharge, v,hioh f.},'te 1mpo:rta.1rt in oonnacrtion with the d.esign o:e dame 
aru1 oomputo.tion of storage. Ther~. lt<~vo e,lao been p:reparGd. water povrE>:r 
tables which reprtHJont an 1ttt:portiint part of tho Oommission•a iNo:rk o:f 
th3 pa$t two y~a:ra bl gatht:n.~i:ng da,ta. of m.,i;r1.1nts and location oi' un-. 
dovelopGd and dev-eloped })OV1er. ~he Commission believes this dntt; to 
be of vexy great valu~ in enabling those contemplating power develop~ 
mm1t to ehoose $. std table el ta, :for uee in connection with atud:!.es of 
oompreh-ensive 11lune for davol<:ip:mont rn.nd in oonnoctio:n with ·the benefita 
to be rec,eived_:from sto:rago. 

In :tega.rd.. to th!t oontinw.:1n.ce ot the wo:r:t now ce:rrtod on 
under thia oomm:tas1011. we wish to et~te cw.r bollef toot th...ia wo:rk 
$hould be. pa~.nent au.d th£!,iJ an tntorrnr.>tion of tho. work. of no mo.ttar 
how b,:iof d11:t"ation. v1c.ruld b'9 a. loss to the stat~ whiQh oould not be 
racoverad .. 

~ a r~poi·t to the. Oonnrcl.~aion in 1920 by the eminent 
l;)rtgine~xa oomp◊µi1:1s J:Jngineering Oounoil it is atated: ttrche Cam.mission 
should Pl"Qporly eu:i;,e:rvie~ thf;} mvJdng e.na 1--eco:rding of strerun mee,stU.·$
roonte, the i:t1yestig-J.tion, r.nd, when trrtdertuken, ·tho dots.ilf.ld s1.11-v0y 
of ato:r~sci porirnt,bi:liti~til - in fact, oont1.nue to st1.tdy the wa.teyr pcrffer 
rosou.1 ... c!la of the state. These a,I'(;:) matters which ca:n..~ot be o-orrrolcrbed. 
in a y&u,;r or two ..... .,.The ptthlio-s.tion O:f the :results of the various 
·.vatar powe;r 111.vestigations shciu.ld likewisG be v. ,1u.ty o;f au.oh o.gency •••• 
Despite po+hiipa a natural ~eluctance, in our opinion the oommission 
shmiltl advoce.te its o~n pe;rmt~nence.. Wntor :Po'1el:" d.~v17Jlo1,ment is too im
PO.l'tlmt to risk nllgloc,t o:r failure been.ti.so of th'l la.ck cf a std.table 
:rostering agency to d~.o.l with i ta p11obl0n:u3." 



·~he aJmro:p:rie.tlon.e £or ths commission lrn.ve been slM.ll @d 
.~:oy i:1:!lvir1.g made by trroi~:ferrinz th"l v;o:rk to a aubo:i:d,inate :poai tlon 
in anothe:r da.r:iartmcn.t would. P-$ ~mall whila thQ't'~ 1.a evor;u pi~obal)ility 
that the r1ork woulel rr!lff'e:r· :ls a result ot euoh t1·ans:fer. Aa a. ma.tte1~ 
bf :reoo:rd this experiment vma mad.a by the legialature. Of 1913 and as 
th1.s trant1fe.:r ctid .not ftpP,Ba:r 'to bes e, su.oeessful one,, th-& sopil~a:t© 
co1nmission was :t'l'3establiahed by the legislature of 1919" 

the Oormnisii9ion de:J:i,rea to erprees to your Hon◊r~ble Bo~ 
ita :reaftiness to present fol' ;tts Qons1¢leration m1d :for tho oot1sider~
t1on of the incomin,s lagielatn:r~ e,?1¥ detai,le of infl):rmation w-hioh it 
poss1:'HW®$ e,s a reault of its la.bore and investign.tlona. 

Aot:LD.$ Chairrnan • 



Mon~ 1h ?,"' :RiCk$::t'1, Ohe.i~:n., 
lr~illtfl Wtt.~:r l:t0i7fil" Oomrai$$iOn • 

1~ugua ~ • !Jaine .. 

tho ~lrYtJt 0£ this U~ienion on th~ tll,riogrllph1o, ~wologic • J';ll'ld 

hfdX<04?~aa1hio worlt in thlo a-oot~ &11:ing too y~~a·s 1921 ~nd 1922 .. 



L1• .. ,".\!1i~~, ,l..t..i'll "'.·•1:1~;:>:.<.'<{.":f'.i"-cf:'i'tci. Fl,¥1 A,,11' Ti'::M"-.,'}t~,4;:.,_.., i'{'>~"fri'i::',,'1!.'f:rf:itrf 1/'"".:r'>it~".~·,,,.1!$ . ..... ~ .. --♦'1 ¥.a-~°V V-~·.:....;i:.v--~_.,..,,L,~,i-"""1,p'>F-.-.~:M \,:.l.,l,i 4>4'J;:._.f-~~~ k,;\.~--l~l(l"kF f;J);j!.~~4'~.,_a4i,,~ 

the entit,;a ()Ot1h of t1l'~fting on ~ }~O-J? Of ~~1~ l,n.'!;;lpt1S~d ~dtr'.li' t-h~ 
tilr~ti.Q?l f' i~Jt.ittQ(J;t' pf -thia Co~J.G$iOn l".11 tho :tU1t1n'r-
stai:lt\1n tb~t tht"'~G C:fth¾ll':# GJll?~l'~nta., the Stt1w H1'J)t\V~¥ C~'ni!Hlion\! 
th() l:t ~,\,,fiOllt Peir,~irt C Q:l:I/wif.h:$ !vtS.<l· :r • fald the lJUb l i,t,;} !Jt,il ! ti!iJ l:l 
('1)~:;lt..mrd,tHlt G.Lcs.;,.,-. ~h~~ ,'f,t9,.uall;f i~ tho OJ)nlt• r:rlt~ to~l eoi)t o:f 
·thiJll itol'lt 394~~a~ '1'1,e-, thl"!$l& ribove 1.ni11i-.rticr10u. a:ops.~ttJ,:iu:ro.s 
lo.tor ./14 ~r .. ehtt JJt tr~t~l ~.·:r,.::~r,,;.;"',., of ~1,04G~2.!lti 

tion {~ ,000 a y{1;;\;r for 
llw :; f\ 'r! l",,.,. .~ <Yt'I'"" rw·,;l<'<.t ~ t;f't ,3_ 

0r :,fb" ~~~~~ ...,.,.,.,;,it· ;,/4/,, ~""J,"'-if,,, J.l"" · ,-.,{..A""l 

!Li~Hle W'1 th tl"..$ lJirel.)t◊l" 
tj, ft :,, 'l,">';<>,1,,~ipiila't' ""·:1''f1 I"< ,t, ~"'· ~t ,}; ~:r ;">.l'_J,¥"" .~ . ..t .... ~...-:--~~.z,;,.-,~,-Vf.ii'4.v~~ f#.J;.. ,t?~~ (l"'Q" -~i¥' 

\'i;y olttS;;ia;i1,l I.1tir.rr:ly C,\l 
t11~r 'flitll ~ o~l amou~t 

e.il.r,~1ULit1:.1.'.l:'~ fiom. th~ 

· AW1'Pp:t1trti,.>n f: .500 .oo 
i1-vp{iin de<1 

nna 
b;; t!<1ia 

O"' fl. 
13 $t1tln:ut;d 

t:b.<:l tQl:'iO"" 
-ri rr1:i1,;op:!' 1ifteo 

Iooamuch. ~tJ eemplnt!') tl_gu~erJ £or 1900 '¥tero not t~Vtt1>ilable 
u·t tM t!~. o:f ~bliontif1~ th-, l~trtl !r;f;l)'}◊1·t ox tho• cc.rrttdJJ~l.on, a 
a't.::'tt~rrnt of l,'l;;fJ>r~1~<1 :t t'.ire.fJ. fl"lom tn-o Utl-te of qrg~n:iin:ttor.i. of tliG 
Oon~:4tl!511,t1, it.i l:&t~HJt lvl1J ·to l:n~lui.i~ Ji1n(! zo~ 1022 i~ givon Lll.l 
fullQ1".tir~ t-~bl$ i 



?otnl sr!~!':~tt&i t'Ul'-O~ 
'Pxtlr ii:- O{U:11~,,~(i fo~~ti:trd 

lnc~ 

1a,ooo.oo 
8,1775,,94. 



C Q~~t~ltli:V:, rs 
E:ng!~~~~a 
iti v~lZ- (,'b~o~ll'f.ll 
C-e 

lvil 
Jen .:J, ,.. luna 00 

14,~lttJ.4;9 
eim.2~ 



i~htJ rtork which ~,~,o·uld bo tlona1 by t11is iH;t1.tt-, in oo:.11.1locrt1on 
Wi. tb. ';i.'Cdi~?' po,;,t·h.:tJ)~}) fl~-~t BlliJM~izi;):rl b7 the l"iJ);l<Jl"t oi! tho 
ljjml.net.rta ,.,.,...~,:"-•"'""'.._,.,,., Of 'UH~ :,1l~1[;in<1,al."it1g CO"-,JA~il to· tr_dAl Comndfl~;i◊U J;'rU.b-
11t-;hoi 111 of iJi{l com:.,¼ii,r1l-.:::m. 1 .u ~t.riO:."t for lJJ20.. ~'l 
ct~-11~11l~·t(;] rr.rrHjrt i~ '<'~'(>::.~tr✓ of oo.:.t't):1\u ~ tm:dy-. i~w.o'li _. h.i'Ji"r~~:t' 11 is ~~11.t~wed 
.!.ti tl1$ cn.r:1 t.:r(t:tt1JtJ.JiC01 '!t':;V~6t ;firfrt E-:now t.rhi1t, tllcaG l'\)Sot:;toGfJ tt:te,M 
:Zhi.a co:':';l!:1:lr,:;zd.(11:l i¾l it1i i1t:ut1J C}j; {lopt:,ntl21blci r-iv~r flow-. r.:1t¥r:!J.,$O b~J!lilt 
&;i rJ., ~vi:;;;po:r:~tioP1 1rr-0~i.D.l/.:.~~t,io.'t11 amomit :;;,n(l lor;~tir::,n of ,t~vo.lox;,ed 

ui1(1(1V~)1,ip~a. 11:tr;t~J!' 1·11- :;it;t:Jt{{rbiJi,ll t·o '0 :t\nd out 1~iDJlct th~tia :re~·"""'"~~·"' 
1n ;i;~t~ sf f'[c']_b·_n 1;-J,;;1)"1 ,;;1, l}""' t l;i'li""' "',fJ 1''lfll'Jl/:;l'11rf'l1. t 'j:'fa t,.r,.'",.ti • i°\11'1."> il_f'1i'a1J;,,v,_ ,I! 1~'it;:, 
~ • "';,rf'_,. ,r..,_ _. ..,,..,-¥.-4~ -' VT ,..~ . ~ r.1,t_ M yt; ,t;" #I~ _H.,.,\,.;~·¼c::J- ,>e " ,.,,.. ';i.;/. ...,.. V4f 'llf+: ~ •~~ "'~,._,.,_,.1,~ ,r,,4,5,i-,qe- ,,,\.-4~ 

att'iintit111 :tr'll" lP-'t.H:t. t,:n• 1.;'.h,~u tc,11 !v.:ndJ1 avtl:ilnblfl Oi;J,Il r~ccompl.1$.h 
"'"'°~;;i { ~, { !'> ·/:• f,.n1':\T", . ..t ~·-•·,K ,.,,,,, y,.-,.,,11,.,'<1-'<c "'·"" 1 ->e'-~-"~1\•'1'-"'ft ,-\~ •f,t,n_· ..__,.,.li .afi).o ~r:J. .,,,.,,.,·o·-w"'' !# ,.,..;~7~~·•·;.;i-,;,.t,.v,.._-1'- ~~\f. .. ,:,,r..,(.j,4"A\li' ~;;;,~ .,..4:J."'1 . .,;,.\...i,:.--9~ ¥·,,t.. vJ:•hv-,,a 

t(YJ(1 ri, J.i'(~ti'!', lt io 'b~li~v~d. thact ~:r,;~ndi ... 
tTi~41i '\:T:2'.ll bo r·..r~t111.'Ttt1d tc t11_.a ritu ti;;') n;£nl .. y tlro~r, ov~r 1:t:i t.;hl'.l o.wv~lo-:tmitnt 
o:f: 1 ts l'~f.lOU:;;"¢!.'::l-3;; 

ti 5.n ht,.{tro 6lt~·t:.r.io <l~Tt}lOJ?mtxnt ti,11& iu1r1ard 
tho .ei.alJe"tittrti-rnl oif ~Jloot1,10 :io:r m.~el1~n.1~u,.l pr.;7Jr';;·:i: 111 o:xi.$ting J1lt:tnta., 
to-;;: G,1!'0t,/t:t,y i~l0l'€;-E.lTH1d. I! :i:or 1!:lO'.t't)t"t~td. iJl'Cillt'O()J.Ul~otl11¥A to }?e:r:.tl'd t 
in.ta!:ch&nf;~ of fH:i tt'tiiti-on.~ of di iJJt~n-t {):}U;J:",) .. ut.orlatiqs snd 
ovi'i•:t: lt;1~Y!}fj , :?o-:r e r~s:.1Jon~1Jlu ovvJrae,•tilt>J.)tlt~nt to n1t1et 'tlvJ ~:til'it1n.~ 
l-01.;r.d :f:.c;;¢to1q ~ .,,., -•-·-~- 1n ·tl1:::, n1J1i1b·Z1'!' 11.r.J. ta. :;o-av~lor,1110r1ta 0h1)uld 
'b~ haa t'id on th,,1 c "I')tmni ti~ l!:!. t1;;'r:in,1 t th::in t?t,o l. oc::J.l cmu.~l dari¥ tlona 
o;t 1.,tn :1Ja'MHJ1,;;;tf..: i.nore~ao o-t inte:i•cl).ns.1!{;l~tio.t1 i.-;l ;;Jn, im.poi-
tr&nt Q;'f)'VOl 01?~'s?fftt ~nil it i~ t)~ li(1;'V~,l th~ t ·tho v:ror,,o~~d . 

. l ti-(:rn tl1,t;) d~Yol o f§. o;n a ei)trp1·ath~n1:rtve 
J?l-DJ:1 i}1 t:!n ·r,-s:y,:::,t;,1:·n d¼H~ .h:~ ,1 lt., -

it@ 
d rrff(;J°A~':f mt-•uni;~ ! n 1 to -ovw·(p-, to 1nr•T~t0 .ea 

]i{J;1<'J~ 1:-d P1'(;juotrt'ii1rgo"' tm.ouah t◊' o'btn,1it ;-10t1 
1Jrh1g nh~1;;.t t-hr, svJmM. ttrtten o'f tr~t0l" pt>:;;fet l:o~ !!JQal on 

"'011<'.;1 alirztinatio:n ol' tl;,u :.~r~ll. 1ai:il{l.1XJll If lo~ ~iftcriGney 
11i;:i,'t~"r r,or~'tl't" ~1:i:• oc~l11 

ttnit .co-r:St ~ to 
ou.r r-t~1l:;;,.,.t:1::;$ 
1>lt:int t i:fJJ1~t~.h<?-t 

- ~ ' 

ot ti l,1lttH:-in.ing t.:H,.,~-l e·o;ppl~,,. fi?.'~1t1-tly inc~:euaserl ◊◊eta 
t;r.w o th::r,:;H1t :l. i..r1.a;;,1t·2·,tptitn1 b:, min~ o;r t:rsan~_p~rto.tion 

fit1:.L'lt~o, ,,~,'"--r-- ti'vl'Jl,Y littlo i:'e lH11nt ue-:rw t,.:wn·1,1"d tlic, :falll usm v.f 
m,i1' ·~1.1,;dJffrl" !:JOH~:t.. rU1riJ r1,t.;$.t,ll 71-'"'T--'•"""· (J!~=lst 1rh(rr.u tho f&.11 iti no:t ln,:,g-e 
but '<'1h(f.l?n c1 t:Jc<n.t; ("'(rtt1fl. r:,, ,1,.e,;'",3-lop,J-1:l in fp.'<>u11s - o..rto ::;t~iriou o:f a -
etl'\J"T,11 to l};:) i:Jl tl-on i th,, othol'J!i to 1)0; }Yt!OV!,i;i,ed 'ii'1i t:h 
r .. "JJ;it1;,r,1EJ/t1ieJ i:l • It it, r..h,li~"V'{?d thaf; ~nr11ny onoh ~{'lnJ1S ao1,1ld bo 
ecHJn(;?n,.ric.e,ll;:r~ t..H.1fill{HrtltJd trrho _ 3.E;iil~g-e:r Gye·'b-0t}~'.3 tJ.ni\ in C'ii;it"t".1:tn. Q{l$C@ 
~<.)Ul,i_; t,-a h1,~td,n r.:olv~ !~t£:tict1:.lty o:r: }lt\}:rplyi1~ JHl,'1@-:r ,1,r1d 11~.ht t,., 
c,e-c1, wJ1s1:ft th9 z1l1:lbrJ:t .r.iu.ato:rJ~:ta 1 $. to'o ~!!'1~J.l to juetifq th~ 
ax:,~i1Ett.~ fj, 1 t:r~,t)r:nrd.r;ti 10~1 i:roi:1 l::;1,rff:l!' 0ycrt&m,. 



offici~nt de'\ffJlopi1ent of lh'l>,·~u.{3'$ 11,:x,111)1.." ,,t1j;)ll 
pil,:,VI';) thti ~tH.u::u:1 ';!;{b.1oh e::d,e;to oan c:nv..ipE.rtll!l indu::rt:1:iiilly 
nG!a:tlf 1'4'tl~ t~'.tm$ 1;1i·t.h (!::1 trJ. i,41-g t'1nr-a :CtX\l'O'l."'Ktbly ei ·ttir,rt~.a iit 
dizrttJli,~f}~ of !'$,;l.'1,;'o/ IT'w.tl:'ketih I.n this ~Ot1£i(;)Otton. POC'w•,~w•e.,'· 9 

1 t mny b~ ,:r~ll to. C/lll i1,ttc1a:n tiirrn to ·tit~ t':¾Of)U ot .at ' to ob~ia~ 
UafJ o:f 0,1~11 iiicy J?Q'#ex aiirtns low 1l'taitr Piir 10,10 , it ntl~cl v1bioh 

is g:rr)~tl:{ f1:il '!'., in tHruthweatorn Vu:d,t10 :?it tl'1e pi:tiia~ni; tiriio !I> 1~v~lcrp
mr1nt 111 ltiX-f.;;"'e. b1UJiroor-c1tJ¢toil r--rywtet11e equil}psa crri th rctfidei"'n. '.crlh~t11.t;l 
ia :tlG{h"lliHl£4l17 tor nueC"'Oft!iji'tll oe-2r!'J~tit.1on with o th,1:r 5j 

poini:i o:t vie~ ot t'J;;ntlnu1t::; nnd, oo:H;.1£1. Alth-ou~~h 1;n.~~rv11;rus u<:v~10~0:nt 
h~,~ b4'$oa., with one or t:wo e~ciirptiona, l~~rgel,1 fl"orta tho point af vir;rn 
of loonl pewl!tr ~th:Gta it trvcl pl'l.'Jl,uirrt high o!tic1&.ncr ot long di~t.:r..n-ot 
tr.~~emitteio.n aho-ald 't¾1:r:1.d mo~- to:;1r.:,,rd ooawtal in~u~1tr 1ne -;Ji th a1c.t-er 
tl'~na1io:rt~t·ion a.il~-1~nt of _pcrl(a;r nos arry aoetion Qf the ~teJ't~ 
wh~r~ it o@ bo d~veloted in com~~stiwly lu~ga blooks. 



t,79 ,.;tt..;,Q 
l2,2ll 
2g ,0-00*""~ ,~ ., . 

no •~t.t~ 

l:SS,t16l 

ilj,\,• ~n rt v~r onl;v 
lll"l'.anon f.t?l.d tti."'t-d1'tf ~ J1$t~ o;f fi 
Gtt rr1-1:d.l:1 l'int {ii~• IA tWdQV ~) 
V011&oO . 

2 t:;pf 
1.900 
5,020 

10.4,oa 
563 

..;:Jif):11569 
il ,cf,l() 

7 -~fil~a 
l4i;~io 

371.513 
:~191!>i-OO 
261\139'1 

.g9.__2~ 
,02;100 

ltlo3,500 

Ct~~.:tW~ fl J;l;)-tttcyJ.l I Li'fYtl¢ • £1rttng~- ~ .l<'tnllt~~{l"'U.ml l1iV0'.r~t 
t;.'6,tlO'I) 11 Indi~ln. Httl'regu~,,:_m~ • Ch~-niil~'.?.: & Flf.H?,.~{4"'.i,'n lJ1v~.rs 

1? 'tt:n ti ~:k Htt'Qr~s 
Tm."'i"'t'"'t·"" n-t;:~~~:< tJ,.,.1 htn~"' r~"'rfl£!lff""ifl . tt4•. (J,.?H'\ '"";,_""' ,If;.., ~11,.-.1\'1''{3""_ ,.,.~ 
r;..,t-"7,i.:I~ J,., ~~ "'? -~ T;, ~~--, a, --,t-'.!o:.i!"' v{f'"!' .... ::,.~~ :t -'ff, ti~~ .4 v'-- _ ~ -,.: ~., V ., , ... ~,,.v ... ~ ~~ :,.(.... 1}.,.],.,,Jl~ .,;-_,X: tJt Y v 

ru:.v•"s';f~ 
Li 1-1l'l$ 11 lt'v.r111e\rtmlt i 

P.'1i1la, tJt~oi1¢r1~ta~ 



;j t q; J t1l:m. 
at~ C:tiJl~ 
ll~ohitu!} 
}~9;n(>'bff1tlOt 
lt~!lllOb!!tfl! 
j,_ 12111.~~ F-1!'.:t'1< "'e~\ '!':"-. 
~~~ ~.l:.;:VV1~,2,~-,t,ki 

~0,0 

lt~ 
~ 
i 

00· 
86 
l.O 

f-.j 

{J 

l 

ll 

llei~:t•ly· ~u D(r~:"tiloIM)d, pol'112)W' oi tel$ brt,.r~ f;t#t;:i ,r1:1iteu l:iJ' Get! 
f;)j? thtr1 oomra11e,1;riotl till .avtulablt'! ~,t.O!d.~:t h:£~ 'b~{Hl tl!ii$tl in 

nm~ thti t~l1.1ut. !J4\ll lO{;~tion und~'ftvlo.P~Ll J?01t'$i~. · (:n)no~i'ni.:n~ 
llttlt! aooul"t.ft-i!) 1J:1£C-lf1J:i.:1t;Joll hu~ };,):t-QViQtlnlW b(t~!l tl~ll~hloj!, 

m~thod Of Ztli~fl (U''J; G ~ ,g {~iWd~ hen lt(H;)n E'.0 1:iOJ?tfJ~ trJ1idl:h, \'till l?~~~=kt $:!1~1}""' 
in$' t..l'd.O 1n£Oct'f;J.!tJ,.~'.i1, tl,)t~ti~iu'l.£1.ll;y ·o.p 't/:; dt::;.t~ ii1.Xi.d !'6~lci.l1~d t.i,vail~c.I/lo . :fo!t· trs 
uu~ o:f 1,~1i:;fJO,..~ 1nt~;t1Jur~(l~ li.:'l'•tr-110,1~ ost:lr1t"ltoil ht1V~ 'bt1t1n. to,bal,11wil, .tn 
~uob foi~ thedl.t :r~ltb,cy~ •~:r~n~i◊n nu~ il.H,J:'t'~~t1o?l 1t"1tH:.~\') poa~1blol!t ~hie 
m~t{)r:l~l ?1f1-¥i hot111 t{1bt:.lt1;;:t~ ~◊ ,ta t11 t1l1ow' lncmt!.on ~tia "'"""''"' ... ·"' t.):J: tmde,~ 
'h""l"'1""-""~- ~-/} ,illJ!..,-,,,,."a •"'•1°"'•·•1. 1~,"'·:,-ri:"ll'lt' e,.,.., --i,.1.v& ;'.; ~ •(',r',~"""f;/,m~• ..,,,..t·"i!1,;,:,.~ his:1? t mt';:. tit~y1t "'!j.t., fa\.4' 
Vllf ~£;-~-~ ~~ .. \""I 1,.;&e,vf/i"'L;;l~",;B&,fr~-'lf6' ~-':~fi~·- iw-+-:4- ~il-G·-·r -.,~~~,.,,.a,.:,,,,,"',p..i-~~~ ,J,;.iJ...yt...i...- w...,~~~~.,.- '\..l'4#p~~1-4 _vd::.. 

&~c,t!ont':!: o:t tbe:~~ 't~:bla~ oovorini ru'J;/ t(fM'.i;::b1.l 0,1J.a:i.n <.1r)..n, be eu:f\tJlt~t 'to 
tnt~J:·a:.ate,d JJ~ra~i ,,~ r~~iu..t,~t+ 



ttll~l?tJ 
a i)Jl(F!l ::,in:tll{~:· 
olt1,if!l mm bo, t:llula 
of fv~~e~#d e~ooD 
a::f;.t'~ o-t~a ,:; o a. 
iiot tia r·1?$tJ~VOililJ 
la.t~1.i ±1.(HJ~ ~ 1ritt~ 
oonipll3~lj out 
ot t.h~ vei~tal a0"1al~ 

!,UC."iut~t~l-:i.U 
au.ch i,.n 

, rf~ll 
~eno~l 



report. 



Ht'Jtld 
1il 1; 

ortd 1350 

1100 

17 

1,100 

J£alla 
J?;oth btirJtfJ. 

f'$no'b., Ih 
1110~~:~ 

Gebotiio .hi> 
Hoth btJt1Jr:e. 
full,. 

on_.,. 
~l toe~ 
:ta 

X,~ttl 

a" 



T 18 U 11 

ReeJi 
in feet 

30 

D .. A.. :fowor S-tcrrage 
60),1 of }Aillicn 
timo cu. ft. 

490 1700 

190 

Renmrka 

Both b.amrs 11 ttle 
13le,ck Riva:to lto data, 
o:n fall .. 

West 1,a:tL'lr of :1t. Croix 
at Al bes Rips~ LcgicEJ,1 
Bite probably at S'teep
ba:ok 2 miles bslov-1 ~ 

BQchias. E- B~~ Doth 
br~:nl:i:s. No de:tn er.a falL 



L1ora~ i:\t1:~tliv:r \~.tu(i~r l1tlfl 't)of111 r:1r.1CJ1 of r>!rc11-jorioc1 e··~t or.1 
:tlurr c 1knf~:.(l¥fit·t~f_;r.itfl ( tiBt1 l 1130 rf.::1;nz~t o~f tt1C ()6r:1JTii!)t:tto1i) ~. ~:i..1110: 
O:~lj,,. t1tll..,·~l-cii;~l?¼£in_·1; ,_~fr~J c,,,,,,,, ,,,,. f::'1 ~t t:llfI1 I/ :rV rt cxt·t t3J~1V lt~, t i~:: t~ 
];,:JJ;;t.1,: '!' :I:'.he Ci} toosch<::-tJ{L 1-1w,::, t in 
~)f306 toco Wf :/18 r.1111 ion O.tl ~trk~l tJ .. C1l1!,l $k, ni" 
6~-5 li.t:llior1 ~iU1}iC J:tt1.Jt· -rirtd. s~n1(:t121t ,;.;f· ~t-arrin:tl vbt&~irl.niJ. ~Y(}t2-.:l b~ 
t.101H•iit'!-i!1t.?nbly 1<)EHI trv::;11 -~hl'rti rei:iui-.r<)d~ It irtaJ' 'i:jt;i of inte:l·o~t to not~ 
¥That a i:1J.:r-i::1s.u::1 bntin a by Cor."11',limJiQ¥.t ,thD,t 1mY i1Jlova ... 
ti-one of MV"o;;H;h(:Jt{i oont:rolled by ~ bnr ova oatlot 

~~l'ln~ t11tJ t'«i:u .. ~tullly lc/~1 ct 1 S-21 ... :t9ZH ch:'~l1'11'.1 
1 dtm.n. to f! :tii·~.re:t u-:l' ,;'/ :ti+a:vil1&; [3.iHJtrt B .:i b:tll1◊:n cm.1,i.c :z~'Dirt 

hEfitrht lO~Ot- $00121•.r:,,to in1:v:rv~tiozi !~ :noi} b.Vailttb:to iti 
l"di±'.;'..'.~l·u. to th~ }C1j;~;S(r.!'rt of thri ez;nt:rolllwi b{i1~, 11; itJ l1crli()'VfJO. 
11}1.iit iJio l1i1x- tth(,tillt bu f:tt:c~ltiJl el(iva~h3~on lOfjtO ~::-tttl t}it¾t, fton1e ~tn-... 
O"''OV~~,,:{ 1"l'i'.0'.I.'f'$,'h0. r~,lt,h·t,1J·•t,• i''Il~)£7J1"tt n'hf~t:-iri•)d. ''1''"t'TI'"'t·l'fi1" f,'h.tc. C"':·1~•'v'Fd:1nn J;,- ~•, ~".a,., !I"-,;,--!,#~ • .;.t:.,:)"-,:,11 ~t.J""'"'~ ., ·i.V ....... -"1,1;· ~"'i!;;, fl Vt;,1· "f=-.. .,,,.,..-........... . ~,µ< ~\ -, .. ...ko;.,""-"",.jl. ""''""'4:~ ,;;,,,.# \..-! ~ VT-1,:;,o -·~-

t.h;s 6lr~.va'tion {;~{: lor1er grd,G si1le i u.o :ftivt, w•itii a J>ro1riaii.Jn 
"' ~ , j •• 1· ...; t• •'• 1 ;\ • F't '> . t~ f'i ~ ~ 1:or ,;ft·t:.'Wf;1./t!g' o ei CHir .i.•J,.. u on._y t~. :r~cl: 1i 0"7or:1.r.;;or ~,v o :r (H'l..-t.;;n .. 

-1;114) 0 

l'fJls:;'v'(ii.;ion. of o:ao 
(IDt;l(flt tlftf(1 cJ10-111cl 

alH:ru.t O., "I ~;il<'H:1 · · 
oOn.r.ti{t~r t!1;~ 1Jo11t~ 

~~t 
bar;in 

__ tl_ Ltoi11:_rJ, tq?p!t11.•~1 
of H4 J.n.01'1t1t,.s~ .i.n 

Cu, Vt::i:l -Cfl."ift!Etn t lJ(l , th ti 
oon.nti~.,ott,tJt t::1ite.a crkllod gh Ls~r .. u:lng 

11 if1 b~ dosira.blo to 
of t.hr) t G.1.1..tlct dE"m o:r 0nrth wl th.out 

lor t:t ,rt(.,c.!J, dfncy' on i te er oe t . 

i:.ihc u.ovo101;.mont of \fi:'.icd. Ltt't,ot.n l''Ot.u1ij f;y ~ at 1J~ok-
tmn imr:01u1tlillf$ 2~r1i billion (.fUbio ft1?ot t1t nn l.::,'.P'i1"1.'r;)Jti~tf) CQf.:tt ot t:/10 
por rrd.llian cu.b f<,ot na·t :r:~c , should the nra$sl1~ 
ilovelr1p1aent be m~4o~ I·t 0001,1 be aon$id~1~d ud<liiicHlal 01-uge 
f:l:u:ruld. be 11{$;,~c.od a.t ~1or:1'3 tutu·r@ tl.me. 

JilltJ.rrt:tcnt imy t)~~ tho ae-vr;:fl,cJml('Jrrt- ◊:f th(~ :Lo.rig :2E,llo 
site on uivor on blifJ lo-ts in J).,'Jltt1 kivor rla.1ttat.t(H'l c1a 
I'GO'Om:'.:lEHl(l~U 1n £;1 :r<'.rn-ont l'ttt,o:rt to th,, }:CctUjBbtHt ltCfii{i'r 
HtU."Ytljtt1 were l:ItJ;cto b;lt tJ,.it1 Cm.1.lfil!.11Hticn in 1900 ( :repor·ti'.:i(l in tho 

01•t of ~th@ CO!!ltHifilif:Jion} o.n thtl i~ of ::i }.'HJStjlh:1-.r;:,- i;.1~11·eloJ;,"" 
mont co--ald lie iri,t(jJ:'OOMve'h~Hl th Kt'i.i.'lnfib•isQ and 
'UtJ{'} ;;)/) th Pt'itl:~).7 sooondfll"Y j: • 2l:1tJ tt) th(i Keii..>1.eb{¼O 
'i{ator or~r com:p-~n;r :rt:>cotlmend.::i a tlcr1~lo1,,misnt te;;:1 billicn. QU.nic 

.&'t;o,.·~-,,-,,, ;~•t',tA,r, ·l••·rrn "''" ',s,1·,,.'"'""t·••·,f,•-n .,.., .;.i~, hi'···•-,S-'I-' J.: .. ,..,-:;f .1.U-l[fi wit. .. · 1.;JJ9 !;,,.hu;o .; J, ,,· &,,j,,;;; '"'""~ {tu,! ddf •~ 6.tl:i-u .. ,~ 
J>rue,ci yi~r I'otot O:rflc$ tQ \:1t1·1:it·f.on, n t a co$t of ~,;9ijfi 11000 r:tr ,);1lL, 00 
po:r million c~v.bi(.i i~1J;;t.., ~hi~ ,,o~t is aonoi1x:,l'.'~ibl:; mortl fw tl10 
ir.10::,"a~@(! !irt 01:'{i t~~ tb.an tha ti !>!'Ov!}f)Ci'i.i f\)j.;"' J3ttHH3liHci. 1,nk!'J -~1d VIOi.'lld C o:i:1-
~r tiO 1:iontd':i t on fut'.t:!$'0 {lOV!£l'lOP'i11Gttta 00 ·the l~CU:ll'lfill;/{Hj h~1t~roen 
Jrorlta UoofsOh.:t:r-tlfl. Lelt:&, oh rui1oru:1t to a tcrte.l of , 700 ho1~~0-
poi~~, oO;j tiine, 1111 tho-nt o.d.n:t··tior:atil e-1w,:·ago or .<1.00 hor~<tl})Ot'1f!ll' 
;;:,;i th tl:u) llrr~~$ua tion .• 



In con:nection with 'tho bra.rH.rua Lak~ di!:l-V01 opr1iemt new maps 
h~v0 hcrnorn.e f::vailable whioh 11ect1soi t(;itR, h 1:'ffltinion of t}10 c::,rsa 
capa.oi ty ta'hle :pu'bliBhod o.r1 pt1fN 47 of our HJ20 roport n:s :f:ollo:,m: 

1<31 e va- ~ 
l?t .. 

lJ GS t¼JJ~ 

1060 
1065 
10?0 
1075 
1080 
1085 

Area 
Sq~Mi .. 

.11.z 
12 .. z 
13.5 
14;io 

. 1.5,,, 1 
111.3 

1iotal Ca.puoi 'fiy 
above Jsl.. 1041 
Bill, cu .. Jlt., 

4,,4 
6 .. 0 
tt,.8 
9 ~ 8 

ll .. 9 
l4o.2 

flew coat i:Hltima-tes , ba$ed or1 t,h-e type of t1am x~c-crttnl(Z!nd,ed, 
in our :l9l30. r~:rpo:rt ~ un ea1"'th dr-i.:m with e,,, reinfc1:roeil eonoreto aplllwuy 
seotio11, n.ro ns follows: 

Dara. Construction 
!nto:rest, Er1.gineo1'in0 a11d 

Contingen~ioD 
C .. F .. R;, d.&rnages 
:wlowage 

S'tO:rttgtl, billion aubi.c feet 

cost JJOI." million cubic :fee'ti 

i~Ol,000,,00 

90,000.00 
42,0QO.QQ 

110,000,,00 

$843,000.00 

11 .. $) 

$'71.00 

I:'Tom a t;,'lll)l!!l'£icial exauu.ruitioll i·b, s-ooms im1u:·obable th~t 
there a;Xisto e;. m1:i tablo leuge :found.a ti on, a:nd r1. ro in:fo:i.•aod rionorete 
spillv,ay atsotion ,:;i t}i the B,i:ldi tion of t'itlohori:ng vnills td.ruilar in 
pf:;l-nci'pal t-o thooo useil in the :re:ptdr.s to the ,5touy Hi ve:t· :uam { de= 
ecrib~d T,l""ana. Amg soc. c .. l~. 1917 ,. p:p .• 941-974) is r-e-oorumended 
ahonld tl1tt~e -0021di.tio:r.1;.i'.i bo found. -'1,fJ e~l~toi 

'.i:he COJW,,i~1~,lon ha& not ut i•La -eot.11110.:net th$ l'.t"i:adi.1 for milking 
borings at thi;] c1i to .;ulil aoeu.rnte estinu:itoa of the cost of t11e ili?-.Jll 
cannot ·be fti-L'.M "'fl thotit; addit,.i.Ona.1 kl"H:>wladgfj of th-a u:"ldO:tly:ix1.g $t~ts .. 
lt ie bolieved, hov:1ever-, thm:t thG ~bo·v$ $0timates are a;mple., 

A EJtatsmi:1.:r.rt; inaa~ in ·tx1e report to tho .Kerm,abac Water Power 
company ·thrit th~ l~J:'IJ,~.t:sv.a l"ieservo:L:t ca.:a:not be- filll!Jd (s&cll yea.r does 
ndt a:ppaax to h~ sub!3tt1rd;iated by the data availa'ble"' vur ;toci:l':ras 
show e.n aver~ge r~a:rly 1'11ll-of:f f◊r 'the on.tire period Of :reoo;r,:i. of' 
35. 7 billion ¢Ubio fervt,. The lowet"Jt yHt'l.t :teoordEHl in Li!:iine, .19-11-191:-a 0 

ehows an ~rmaal ruri-oi'.f of 20 bi1lio.n cubie feet a:ml i:n this veo.:r i;lw 
months of .l:..p;r;i.l I litiy and June guv" a :t'Ull-off t;-Tea·tor than the ~a:paoi ty 
{ 12 billion onbio· f(;e't) o:f ·tbe p1~oposed :tGHervoir"' 

·o 



Tht} $ ta t~nwn"t; it~ 51,ltH) D11,1,(iJ1 t,h£.1:b it a ova 1C))l1l~)nt ot 11:r.i;1.3~WJ
~.k(i foi~ 8 bi11:fo:n eu.bio :.t'wo-t W'OUlc1 strFply o.xi.;1-tir1g po:to:r domru1(w <.,11 
the E.o,rutribet.h. d.hile 1,ld.s :l,t) ti'U-0 9 1 t i.U nc,t l)Ctl:l.tt''\>'"O(l t't)r;:'t; 1-t ls 
oi-th,1r 1JC{:Y!HJl1l1cn.l c:l:t -O.irH:.1it"1~bl:;, 't;f) C<:irt~t;:ruct: n :c"~~m1~vc:ri:r ut th.i.51 
lOtJtd;ion $.'t £:. cor1"t bu.t littlo 1crnt th.r,n tlv~t o:f t}1r:1 con:::pl,stc -ar,v,~J.op= 
mia:n1~.. lt cum1ot 1,e- a.i:1$UIT,;~~. ·t e, (tcrt(:')l..:nJme,nt, e bi11ion <.ni'b:tc :f'eet 
7,YO'tU.d Xl1$rB"'C itttUl'O JH:J•:·ri3'1~ ~h'd,'1::ltitl;.'1 on i;hq r:t,iu1,3'!J(~C n:n<l !1.1:. tt1.0i;'C€t$tJ (J'! "Uh$ 
dtim: el~fVfi 1;icm frou{ 10:10 t(, :10!30 would be oi thr<r' iriq::,:Cn:rnible or v01·y 
~.zr>nnaivall ng (H'.l tho 10(;{.}'.i;i(r'.1;"3. c1~;;) of thri Et:J:li,1ti1'.1.tJ t1J1Ju., 

0 f' t.hw ft::c"'G t th,:; I?l'O 
1+, 11.· ,." 1•·\'.21•1 i!• <i"~r C:i:i'l ~~ .. L,, .... J,-, t.~.'t;' .._i..-~,., ~ 

olti"/i.ii.tlon 1085 ~\.long tho t3J01ithot:,rrt;~1:tn sl10:re ~fil;. ~-
li.~a fox: ~b®t 14, 7.00 :t~et beltr1i 

d 
thi~ h:ir•l'ffttJ1 iw .built tf:.2 looatetl:r it rmuld nt'ledli':Jmn:v iner11•~1.c1j, t.ho 
crntJt O'.(' [Ji:; O:'!"'&.gt:) ir .. nuJl i tio:n to .nt'}(;.CS.S'i t1 J'i'~1:rui1 {1in~f tJ1(r 1::d.,gh;fa,:y" 
}'(ti:' olriricrnu 'l'Oaf.J<:)1'.j~ tho ghi:1,1.y Gh(ll'ilU. 'he l"t)lOcH.tt.Jd (\Oll;Sfr2t1,t,Jti011 
S'◊- 1J1S to· clorrr tl10 1~,~r:nor·1~clil? riron.~ 

1'ur1cte hl1;'V~ not 'lH.H:,1, ~vt.dl~il.ilo for 'th.G e:i::poraj:11,'"'c a~.u.--v~.a.7.;;; 
:requi1"0d i:n eo:n.r1t1etton with ·tnP propcizad t'l(ivol,rpmcnrt at Hi~am .. 

1'"./Jft.1• ,· ' ;!! t ''l.t • 
.• JJ. fi;_(ll Sl,OI'H[fl 0;)t~f3 /3 on '81.1,S X''.I.WH" nrH:1 

i1.:to ~..1ch thali th,~t oiu:tnot b,.,, litot l'.}x:u:·ing IJ{jrloae cf lo,1 '/Jr;-;, now .. 
pratiiHn1t :r100d ox n tort¾.ge it, ,,;;:r.,,::fai;tr;i.% hnre tl:~n O:t;1 ll.Jrr:f oth01"' 1•iv.or in 

th@. nte.1,o . ti. c1av,~1opm.~nt :eor lO billion c-abio !f'~,lt ~~ \10'uld 
gN&tl;y ine:r-eas~ th~ (aVailEtbl!!'.l po~1rnr in the vicd.ni·t;.<t o:f Po1"tland" 



{1olt1n 
}i:~{liaon 

~ 

~°'tl i ~£'1!:l l,{t 
fl a~tt'\f i13J,l 

( l.t'.:eI.'211'''"'"' 

r1~nt'l l?=a1~jti11f; 
t11W.'Ztl1, 

,:t:itti{~ 

£)!''£:titri~✓~• 

ess 
J\li~tl 



l 2 .?4/J 2 800 . . ' 

£ l";: i"'oo ;o,r::;9() 
i(J •"" . 

3. 5 .2:10 t,;; 390 ...,. . . .: 

4 ~·,oso z,~ao 
5 ~ 2110 3,910 Vt ..,. 

5 5·5<>() 5 ,t:it'Cl 1'I . .,,. 
r; ~ ,.330 '.'1; 9ZO wi,·· 

B 3~'130 z ,9'&> 
t~ re,$$" 1s.990 ,, ,.j,, u 

~nti:i,l 
'1'~Vf1!1 iFJO,it ,,__,.,..,,..r; :.,:,;, 4-, ... ~ 

10 1 GlA 1.,760 - t V 
11 l ,6:S'O 1.,770 
12 1,620 1.770 
117. , . r:eo 1,9RO .... ,a ""' , . . 

1.1. 1,780 •r oi;o - ,. .I,. ll ~'"" 

15 2,,040 ti ~')t;,0 hi' ji,,.J~• 

15 •> ~7n <':) t";.oo f'~ ,~ V ,,,, 1>"-'"••. 

11 .,~ 54n ,, G.70 ~4-,' *J +> t 
18 9 110 2,.fl50 ..., . .., 
l~ 2.740 :;teac 
20 !' n,eo ,, !)i'>Q 

w t,I.>· .i;;,1' V• 

21 l)t n~o f;.400 .., ,, ........ " . . 
2£ s.oao a 650 ' .. · 

23 3,800 4 .. sto 
. ' . 

fotn'l. 
Unti P viu ct1i;JJ d. ....-t'-lf, .... • -.-ii - . 

G :rr...n d Tot.sl 

7,670 
e 400 ' ·· .... 

lo,000 
t> ,se,o 
o:,~o 
~;~sao 
7,~60 
7,000 
$ ,C,(}0 

69,400 

•i~B~SO 
i 000· ¾,, ,:.,, 

I';: {'>40 ...,,,.., . 

l ,\ 10·..., ,'~ ,- i\f 

2(1 ,soo 
i:t,600 
;l,,4&000 
21 5 000 
23,000 

tis760 
9 02n . • . V. 

£~400 
'"" ·ooo 'it} . 
. . . . . 

l .g40 

166.0$0 

£~5-~70 

8,070 
s.1eo 

14~200 
11,.600 

70820 
4,'700 
9,04() 
8,260 
e.4.so 

7'' fio-Q u~1,;1 . 

5,260 
i !120 q,,, ,, •. 

Si,540 
:t6 ,.,1-00 
f'J'':/· 2(10 .,,.,, t """ .. 

~;4,600 
1 r:. 5(}!'1 -~-. ,. ~ 

22!/i700 
24.200 

9.Hi.:.0 
C ,i17Q w ,~ ' 

5,000 
51J530 
niiroo 

l.79,400 

266 11420 

lno::re~t:ro · att@, to 
atora.ge 

1.Zill ~ Jtritr;~l'.'3 Ji,j'l:,, 
K§.W .. H~ 

per yr. 
G.e 
5,.9 

lS1ta 
o,/l 
4j,ti 
r.~7 
5 
,;~-'P 
4.9 

eil'tt 
5i,3 
•1"2 

16 ~t 
2.1/~;S 
,n •. 9 
1~~-2 

( a) Assuming a ca.pi tal cost of $800<,QOO and an annual charge of $80,000 
the increased power due to the Brassua storage development will be 
as fol lows: 
Cost on basis of increase at developed sites only - $6.71 per H.P. 
Yr. or 0.147¢ per K.W.H. 
Cost on basis of increase at developed and undeveloped sites - $1.54 
per H.P. Yr. or 0.034¢ per K.W.H. 

(b) The column ~iving million ·K.W .H. per year incr-ease due to stora&;e is 
based on 7550 utilization of capacity in previous column, and 93% 
generator efficiency. 



~i:'ll~1 foll.o-rri1lt! OilAt.tlirtt} C·~f ]Jl'Cl-Oli1t1011 lo t~1J~.s£:(}{Jt~crd-. 0,.-t 
})0~J$i ltlo tt;u,:loi~ T<t-CJt0fi€),:1 e tJfzf;t!tt:11·iilt~-.1~:1ul tHI~Ufl{i!:-:c.J,rl.t * :£ t hrirl ,:rt:-::t~-~ 
t~:i1J.l }fi)i:rct~s ·f:i ~tr ~ft\tl{~.ftfjf)1J,~~1 :1;·(t$"'~{·nt1)l (tll!\(l --r;,c\ })•~\~t' 

Qf 1.:~l15 ~ iiri ;,_,-.. ,·»"~, tr!i:t 'l;lit.J J2-ltt1Jl~ 1'<tt11~ 
~rr1Jl- ·f~111:r1~fi@ :iJfttr,t .ir.~ .~~1·-1~r:~11 ztr.i r1 €itt~:~~~~Jrit;ttJl1 ~Jt1..l:-v~ 

J ... O:t~~i-t1la .. i;.j, Ci~l 
£{~1;c~ti:1rii;:itti; trlt&tt~~tot 

Th .. D J}:t'fi""ll).rJ:fj~:)<l otsii~-
"'~ ';;- .,... ' "" 

e t:i't'utto:tml a.m-c:rtrinmrrt; v1:tll nl'tJi t uit"lJot: d(~y,.::lop~:,?.t;:J'.; t1~1 th~· ~Jtn 
qli rru t 01:' d1 a} t2~i (t t;m ~-~ r,:r,t ,. "~~{:ff'~~ ;:~1-1 ~t;;-: ., ~ .. 
J;)!':t 1111:t£1 co~~?():rti t.1cr1.~~ (lr tir1i1~1Jo:tr.1.,i~'$.J1JJS .(• *- ,~ m:;,\y b;); :ci<l ''"~JC}.,., .x:~'~111.; Y.;;,iJ,. ~ 
i.Jin't1. tl:i t) ltttt·i.tJl.t(. <)r, :l.:t \str1.n .. (1i>z1\l ~.<JO~· tl(}t a1~tn 1~:te :ttift1J;_,~11;t1:tg die~ 
1-,;~1.¼¾.,~_r,.+,,-_,_,· .• _ !_"!-;_, __ ·?._ .... _..,,,~.'r .... ~["l:.r!l,•.:j l ... ,,r.:,}_ ,-5-c~" ",_---t_1f"/4("-!.',;_'r/,' tit\ t·ltr!: "'f'):t},"'~1'!,ft~-lt~"\c·...-·,,.,-_._. •J: •• ~_-:•! .. _r;k1.~ _ _(_1;-· t::~_/'-;,D1'll.,'{'..·1,:-,n_ 
•.•.• ~L v. .... -4 ,... ..u 'VI- - l:' \;'\.). J,,--!. i),~--r:.;J • ,_ V f ,l-f ,£, -.,l;,. J;. ,.,_,,__ (~ · ;;'f,l.,,.i- 4UJ:.ci:,,:~'i-.l-.... ,!,A~~ fl \. 1..,. ,._,,,._..._ _. --,.- ~. "'1,J,,,.. ---

~Vll~Yt rrto1~~\f~0 li1)CtlrrH)O Ottortr.111..d➔ -trt1-:l.17 t1-0(.ti!'t1lJ1l'J 111 t~t1,t: o;?iriiOzt oj: ti1◊ff(} 
ri1 B.f1 nrt~ 11tJi1 ri;11d. t~2tttt t1it.tr1t1l 370~11a1; ~ 



~6 .. 1, 

Ati l~cn.1 R)1LA~!.NG T.O TRH cormB11~fAfflDn :ttAV!l1A1:lOIJ ARD 
I:lYDRAULIC P OiJEil lil{D THJ! Ilti~Vi£U',i:10Jii or l:L()ODS., 

reservoirs •ni th rig-l1t of 2£1J£~ ... -.~fil:!'f~.!!1 EP~]m'§., to 

it:isue ho:ttds F.::r1d iuour, obligz:d;'io:ns. 

B5~b me~surett in gross rrnrka.blo lwt:td. of 01:1r...e.:rs of rn1ter 

of tho district,. 



land fl ow.ad , 

hi,gh . fl_9w lin~ exca1Jt Ulh1er permit fi~om coi:mnissicn. statement 

·to be p1-epi:tred of ifrcidente,l pcrmll" o,11tail~bla and. lands bane-

~{tJ~i:P.& by .Boai~d to all persona intG:r·ast&d to deterruir1.e 

whether public vrnlfnre requ.inrn develo.pment.. l!la:rua csrti:fiad 

to Comnimiiic1t who may approve tt:U;h 01· \7i tho1,2.t madi:ficetion 

asked for within ai:s;ty days, cletarmirmtio:n to be :final. 



If :no 1n·oc.H:HHlin~s to re'Viefi"r within thil."ty dr.-1,ys of filing 

C$'.t'tif.ior:1.tee of l11debtedn1:H)S autho:rized to:c temporar1 4--~~"""¥,_,....:.. _ _..__.. __ . __ ,.., _ _..., k ~ 



c: 
C 



'l'h~ J:ited.,~:t<,.11 '$! Q;1¢r .11.c-t of Jun~ 10" 1920 h'.:i.$ rriz:rq foutn:z,os 
which c1-~om to us ·ta be obj,•~cti.i .. oris.blo to 1An1uo an6-. i~o th-0r Uni:tsp;:;; st~tte~ .. 
Whilo 1 t ir.'1 the rcsul t of r"t'tem1;1t~ tr) :tt1c011ito..t,n :poWs'Lr d.tn•~;loJ.liilt!Jnt 
·tihrouirh £$dcr:t'n,l le,fdtll.c.tion •. it {1o~fJ not Sl":\◊m etH tlrnu,rrh th1- ~~:ess?;nt 
fo:cm- of i.h0; Aot will ancou.rt1g{] mwh deV'olODC'r(:?Xi,t in th;'. n::1g\'f.;e-I'rl i.;d;a't:28 
.,;.,..,,1· .,.,., ,1,-. '"'"\+ 1,,,.,11-,~~J'f" f1_•;,! ,;, 1·hc ''.1-4,-fl"<,'F!'f\4_-- t··.-~., '+•1.· ••;;,,,. --~_-·---·.,n-::.•,' :1<~',:,,:,1 O''Wj,,:,·,,1,.•;,.,. ov• 
\;.t;;,,a..z.~ "i"/"> ,_·,,_·~( ~.i.y·'--' ='~l' ·,~~~ .!.,",!,.,.'-"'"' i,..tJ.~,:. L..~!Jr..tv•~---'.·~~\i<' •,,. i""''°'°" Uf,ji ,.t<'\,lu~.r.. 1,._..."-,ill~¥"""'"~l, ... ·F-.,,l""'3,A,-;4ut..) .,l._,f.,_ 

1.l~tl:r;?.~etftte no11,>4erlt1-Vifr:fl1-l·~ B"t1''$Brn~s ll!t~Ie:t :te.(ltfi/ttl ,-:ont,r{)l is \ii tltill tll~ 
J)ov-rera <Hlnf:c:r:c{,a. by the ocr.mr1.oroe oltvu.2c, o;t tho c wurtit-utio:n .. · 

'-i"hA f~,t.zn .. "'f.1'\ J,rr};61:1 ,/,, ... :v. -!! :~ 't,'Y<~i~i"'tz.'1' .. 7.J,\;_J (j'''' t}~,:}, 'l;eru-p/1 111,,,,.,.-.,1 { '"""' o·-P =---V -u. _.J -~ ...... ¥,,..,.- -4., .:,.·-.3t~'oir~-·V,;.,v>3t~..,. _,,,.,.., 1,,,_. '!.J,,;,. •--i,.,,,_~~~ rt>rA\i~Jo.&.t:.;,.<;;· .-, 

the cQrr:Tite-re& cltJJ.sc of the Jfc 41.cr·:'< 1 oo:n:,1ti tutio11"' It e8i;;Jrtm <-~lear th1~t 
u:nd.ot· tioo" · 4 ( &) of ~ Ac.;~ 1 all G.nd z.Hrw,n· t:i-&VoloJ;inw:rnte ,:.n 
navig1lb1e- f.1t!:'CDJtt0 ct.:nw•.; i..Hlltc1· tho ,ju1.i~i.:lie't:to11 o:t t:.1~i ::?cidr~r-.-:11 .f~wer 
f'jfll''1\'"'l{~,.,,i.,.,rr. no+· f"sS:,rh1,,s·r1+i ·'1::/' Bt;'l"'A'"J.j',~ t'r,s:, .,~:"'i:ct.-:,b"!r .. "t:,{Irt1· ()ft· o-r ,:,•1'hJ." rtfl V'i.:IUi.i.J.4,&1,.,~, V ·~• .;!,...1., U .... ..- ... l.r•,.,.-,.,,::.·'-'......_.J_..t.,,,l '6 ,.,,.......,.'l.,._.t....":h.l' 4:--\..w 1'--~~·~ t~ct~-·~ ]lo5,,,,c .!,;--- - ~- ..... t..= ,~ .... r.. 

lios tu.d;i:rt .. ly ',-rlt;Jii.n 't-ht!: limit~ of ~ ~l.Uglf~ st.ate. { It ~mns p:robnble 
tr,;:, t tho .Act repoal l't Bee.. 9 oi: 'thr~ Li 1,re1na nml ltiJ-rbors :~ct o:f: t"~t:cch a,. 
18~9 1 covt3riY1t~ c,::,ee:i) whi:'n·-r:•, ;:,. g·t-;r-cH1-m lo .tt8VigBJ.;,lr1 onl.v 1.:n or1:; ;':)tF:: t-e} .. 
11.n<.1, wu.ar the S(l(Jond p6:et'.1.0:raph of tJoe .. 25 th~ jti.ri$diotio:n oi: ·the 
1ls«lcra1 00t!?:!1lr~;~:Lb.tl :l~3 r:{h)d 't~~) :tn)JJ~nrtvi~v~il1le \1tf1 ·t.o!tfi 'i Pl'"tTtriiled o.r11y 
thti.t 

thut 
li~ 

i3tort1g:e :nnc!0l"Voirr1 (\llll :pow-er (i11}Vtllopmer.::tm g{:fl.i:tl'nJly do 
af.:foct r'!Li'vi tfl.t1 C·.1J: on tfa.'1 fJtra-run bftlc-;1 ,!r·v:::·n tbcn1.gh th\J'XC -:r:xy b~ :no no.vi
geddcn e,t th~ p-O~•rfH' Si fa, l t£-;,:,1 :t,., 

In r:nwh et1se~ the in1t.itJ:ti V<:l liea Yr.tth th,1t 1n:0J:ios®d d.:e·velo1rnx-a 
who. :vtns..y tr: 0-1c-1:r Jhwt·t1tior1 fil0 f.1ic-l1'./,xe.:ti.on of to:1Wh 1.n1mntion 1"1ith the> 
Oomrn1~sion, 1X;'l:H}Ta ... upon tl'xe Comrn.isaio:n. 1

' ma...Z\:a brti;'){~tige.tion 1-:~2 to ·wh,at.:he:r 
.1:ntersta ta or :fo:ro igu cora~c>:tee ?-101.tlcl be r1 .. f,feotG1.'!.,.. .l:ro2:_pootivs1 
-d.ovelopare will ch,XH';e to dett3.l with that auth-ori t;f, iH,rd,e o:r· I>'od~•r·al. 
;'.'~'hi ch· o;ffors t,ho ;f.ei:ro.st t:tnli mo.Ett y,r:01oti01JJ. c·;:,;:1fli tiorm for t~(:.rv0lo:prriz11nt" 
J:t 11nJu.la aoom f{l:'Otttly to the u{!Vt:1-nt,~t:e of tt:-1~ Jt.at,o to on~;.c-t i:u.ch lu-P,'it1-
la:tion &S wi11 ··~i!.tt:tn.ot p:co$J?90t:l",rq d@V.Jlc.JJJO:CB on ncn .... nt:~•t1JJt2.'tlc ~tre.r.irn~ 
t . ' \,,~ .I, <C4i '•-1~ . . ,{, ,._~ "'J ~ ·1• .,fj ~m <' .C,. ,~ •'•1 1 i A' .., . '\-><c- .,-, •l ~ j •a< '"' •' v' "._ 4'?.· 0 or~ei~ i.--0 s;l 't ttrU ..,, avp.1y ng .LO.. Gi- .J,(h.1.0ru. -- c,.,,J,e;;O, .r,_•,Hlr""nQ .a i,d,;.la. 1,i1!J 
noo,w3i t.y of so t:-te.btlizi.ng .conrd tiorm :&-.z:td lo~r1il re,.;rn.b:i:tmen.ta i1off~c:·ltin~ 
d.~volop1~1ent tlw,t thf'l ;px,osont disi.nclit>,ati<H1 to irrvost :CundfJ i11 v1$.tor 
p.owar- pro.j~ots vrill &i.a.D..p-pei.at~ .. 

If i1 :proupr:1a·th~e ,.lt:rvelope:t <:>11 a. r1.on-r!.ll\ri[{l'.lblo etri:;mn l"<'H~oivoo 
a Fo6arc1l lic011~H'.l he 'f!.111 b~ 11x·in~1;:rily u;naer Faae:ral juri.sd.iction und 
only i.m:;id.tH'l't,'lll~- m.u1.sr :Jtfite ~Jurisdiotion. Tho St-13.to· will control as 
to 1ntra-s1w:te Pow·er ·rotas eJ.1.d. in the un111':Gly ~vllnt that there (.tl'.'G 
,ra~oo.ss :p1~0:f.tts '' 1mdr.n: "&he proviiHvllfJ 01: t,.b.a J:.et ( He.a .. 10-a) th.e sti:ita 

.,...,;. ..... ,nl",-,r',">'.'°• i•;r, ~-1~,oc,·;:,. ·.,,._...,A.(-';f ❖~<:! l'{n-r,-tn,'i• tJ-r_ ... ,11•rv;t +·.11hn"--,:; 1rn,:,.,,.r, i'Yh,4 '"·t ri·h+ "':"" 1,,_:44.,i/j s-,,.:,.t..,~,,;z.,.~ . .L,,,_ t..i--~~4 i!;'-"""J.J,,J.!c.ll'if/✓ ~1,4..,_,,J,,,.,;!,~J "-'""i~.1. ,a.~;,a~ "f/p;.., __ \E~ tif~V:<Ji,iJ?* -~J.>,v ~+!,:._,}!..,.. I.JV 

purahaml on ~.greod btJSi s ·.-vj,ll :run only 'to t/he fedai·ti.1 Gov~1'!ilnz"ffft 
(See~ 14).. _ 



J;:ttor-:i:t1on may be t~r.lled to th:r,? :r:hat thi:},t (loch 2S ot tho 
Act provid{MJ e. mr1nr.u1 '.f.;n• ,1cd;r.;;-Tmlr1!.ng the r:'Luention 0£ jttxii:-:H.Uotloni, 
A]1pli~ati(m. to t'ho Comrn:i.1rJion fo:r· tht1 1:."t:i.ling l1iin:e p1·c,11id01'1 m-igl1t lH; 
tH3eft1l tr.i compf.mies tloi:-iiring to :r,m·H1it1 1;1utn.to:e :ff1dorB.l r}tmt,ro1e ;3hoo.1d 
t1 cl$Oi~:iJox1 bQ re,nciDr,~Ct. ~itn.tlng· th0 rd, te ·to ho- wi i;h<ntt i./hei.:r _j-a:.ri$dio .... 
ti on i 't rHntl t'!. h~;i i:trm 1 :for th,1 M. 1:i't in <me-a t:tou E.r_1d u. st:r-ong 1n·0 co derd:: 
:f o::t tE.:n;r ot.ho:t C:\'.t t,J on th(} f3/JJilI) :r:t1·,:;:r. si:uih 0- dcoiaion h.B-1:J. r11roiidy 11een 
Obt.ninoC! fol' the Snoo Ri~o·:t., ~2,bOVft lU.-6(1(:'fforcl~ 

Un,:1£J1' ct.ton '; ... h f-f]'.ld I~ 17 the ,t\(.,:it l'!'J(;l1.!l::ttJB 'tha t pl'O!f[)Scti VG 
dt'J:V,-z;lc:s:1•');:;'!;, ci:,ro.pl::r '..Vith t;1Ju.to 1HW}'J '.'l:tth :r·t-tJ.]_Jt;,Ct tn th.ft b~d H,Il{i buv.1:e o:f 
a. b.:eams, trn tl1f'.: con 't~·ol • a1)p:ro:p:t ii.~),ti oi1 tn:ul Ut2!c.e o ;t vni, te 1~ rJ.nd. to i:no or-
P O-rrt ti ot.i., ·J:bf) 1:,i"t.fvleo 1¼Gt'.'f;V.t'tli1.1:7i: tho b,~d nr1d. b~r:t.lm of; ai,1•ee11w is 
tant in _ 'th,i :tti,1" 'i<Ji'.'JU!, torn irta:tG(;! 'i{h.Etl"/3' thit: eommo:=:i lo.'11 dt)Qtrin~ of rip~"ian 
i.2ightt, Uo£.~iJ ;::irJi: (;t1--~t-t.~1,t1. c~ud t;hx) strtt&f] 11.e/·¥~ iJ .. 1 f5-erJo-r.al x~O"ir·~r;~e~ 1to theci~ 
<']01~:-'(1/l!', t-h~- :1 1::,·•1'.)~li'Li:i11 ('"'' ·fr,,:~1'-"'-'i' s'-~·t ,.v:,,,!~t;:}"' ~,~:i.· cc'ht•" ,...,.,,..,.,-tll"' ... ""' {>':'"' t};,~ 
t;.:i .-. 'l ~,r! "!--f •-•+· --L} f ""' b.;; .· .,.,\ .t .l- "~ .. { ,;..:~ J\.,.-.,..,. t,_,.,,,L,f.. ~':.. {~--.,/; \J _ :J,. ~, · t!.r\J. )i;}- ,J.. ~.,. t;•..-J.. - 1.,._,,. L¼..,~ '"° t --~ 

cr-r1n.e :r ship- o. :i: t l:vJ ln,xl'.;:: s ~ 

Iri tJtt~ C~l~t,trrr-1 {::rt;tJ/4:.;<JfJ tl1(1 dt)Ct-ri:n,_, \)f :-t/1 
ol3~:dn l',.nd hue bo~n t.tphold. h~t t:hE: ce ffUrtt:i &:ad thr.1'.!:0 
to 1~i1:-,arirI:.n right ~rtr,:rtes 1:r:. J,;3:ot.t!.'.J·ll ~""b au.d t::/l o 

1"-1: \\'•<"•'l;Y hit,. 1'>n•l'l"t'1 4.~~,,4, t:''li~ ,;;,,.,'1,.,,,,..,,1· ... ,.,'/, r,.,,~,,:;,•, >,'•'l'J:,;"'',l..f,~ -+hi:; ·•~1,?'h·t· 
.-.-J.., h,~<.-':•;;o.,, }J.,...- ,<>.t.\J\,'•,J'y,-_ U .. •,.;.i ... -..t ,•.t,.--;0 4-.r'(~·\.t,\. ... .a-t...-.• < .~.J..\,...•f~ ...,.,,1_.,,,1_.;._ .:..;:-- ..... "·~,\A-1._.:•jt..:, !.;!-~,,!,--.-• ,"t.·u-,~;r.L 

at i2rr,,inet1t UO!;ilin, 'to /). llO(l'rlG-1•3 Ct, no-11-nn,rt,:::;:[~-l)l,e or:;. \'1~11 l.?'~tll naYig~1ble
£1rtT¢;if::,:fl£ p!'0\7 i(t::t<l only th;0.t th~ J.}J'(~•Jl(H:'lr;;d cleve:l()pmtnit n:1n '\';ht) ju,1griont of 
tha OornmitJG .i:~ o . .z::td):T:.b ·E 1t:ttd.,l:O.cc.l. . tho ·r:,uhlio :t:ntcrr,r:tt for 
tho 1:,-\;;:rpor,e o·r i rw1, 7,.~,v1·n.s.:~ r:'t" el rsy(,1 o·i·:inn• l"' ·tn· if~,;'' c,1• tr-l: t,..,:rwa·11s 1'1:::iT the 

~<J·~ - ~~-:- ,::~-;:J~.":~~:·;: :;r~;~:::-i,;•.·-~~::• v;.~~ ·:-•.- r',-· .~:• j~-1- ~·•. ~::;~~~~ •x·
1 

-~:·\i {~~~~,., ~_,,. t, \ ~_q ff,;~: , :~~:;!"§t-i~, 
t ... SG 0.L »•v •"·"'"' ,t ,, 1c, ,c J.a,. vd L-, ,, ·~ ;)T ,!J,h C vl,.,,,,0..,. Cb ,,,<., C - "':i, 1 ~ .._,.i:.O l3 11~ ~ u»l 

0-11 ·'.vhinb 'th,:, i H to bs 'bui 1 t l 11 :not :r-.,.1;ttHia~rn·.:.rily ·th~ £ar.r11i;; a5 the 
11ru;1,tor,;1tL:r11 to bo iI.:rrrJrcn:G'o. 'h~.r tJ:w cozic:t:rticU.on .. lit otlH1? w·o1."t1A:1; tho d.~urt ..., .,..._ ..,F 

mtij-e be or1 ·th(::. f1a~J,i ·r11:~t .. c:1 :-cs '11 

1 t ti f} ,r:~ rn.r1 .e l ;;~ f) J11:~ c [)_t~ l; 1 c1 tJ-.l. t.: t: 
j11rieiitJtion tlw Conr-b, Y:ill h-r;.ld t.ho
m®nt iti.1r.Sn1ttch na i.n the cmso o:f 1311eh 
COOk"'liseio:n 'tro~\lld h1:lVe ater,pod in only 
th.nt lntoi·r3tr1.te cona:1(11:'~a iri Hfi'tH·.d:o,L 

l'Gr lB a qtHH~tion o:f 
.t'r;i{i&t'•?l ;Ju:r:itici.ictior.1. to 'b4,; l'H.'1.ra ... 
rrnt.i.-:u,a:vtg&J,jle strenHrQ; ·/.,he 1:1odera1 
,,..~~ + ,, C'1 {~'- 4·=,:::e l'l P.'"'·l~ 4 ~-.;:,. -F ~ .,.., (.)~ ., ..... Cl' 
Vd~i- i.--i'-1.1.s.... ~.-, v.l. ~ .... ~0 I..:.!. 4,,.. t·,_, ,4..~,J. ... .,1.._l • ~~<.:J 



l 11 ~lmt tll@ r;rof;;,:niti 
be ab-oliro1ot ~n~ tlK1 
t~~d; t'\tO p·ur;pot;:oH It 
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(Jo arnJ;tiilllU. 
ti nr:;1V.iBt1hl0: 

to 
1/1.\{'rJ'.£'' ~,!ii t.J~o,it 

(3~~ ti) 
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{ 1l{cl) bo ~v 
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!tl1~t 
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tlon~ 

Q t'.>IT~t $ t,10 Zi.S 
o ;f J.14(J tu .. r11 .. tT 

l io<JilO-Or.q 
t3tlCll !~0. 

f •:[,,,,,., ,,~. \ {,_b 
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tivfA 
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11~1 \t{) :'C:$1 {;Cr!1 ~:_;j, ;J·' 
C (JlJf> 1b-X-"t]O i~l..!)11. 

:t;J ·u10 'tl!:tbCfl' 
:r:11-l7trJ· Q 



(}~_ 

'ft,Hl 

·r·,,... ... _"",...1•- ••1,,.J"l'< • ..,.,.., ·:,_,-,a•~- ,,.. .... ✓,,..~4,.,,,.,,4:.'J~ . 
.:;.,i,t GO.i:J.'.fl¾si -.i i;;::u;n °:'J;L 1;.u_ :.,C ).}.,_;! ;"h}J.'ilf:, <j ;;.i.i:"' o:.q}v lf & ~f.;f;,,w..,. VJ. IJil.1;) 

Et1l':'vard E:n(!;:b:'l.t1~17ti10 ::rcnool t u -oor1a11l tini~ <:~ru::;inf10:i:· of intnl:'neti,onal 
:riHlU.tr~1:.iorii d. ln 1:.:.n nd,l:rBO~ to ltrdt,:£; l~g:iel$.'ti.tll'O March 10, 
1921: H•;tou mtt£:t ,::rontin:ua thit:1 wo:rlt if lfOU w;ttJh to ttllV~n~i:.,i.g-a of 
1.'h1 r.,,_ Cfr'_::>•,,t .r~p~•,...J'!ct, c,-f Y•(P/61" 0~ z.,'rd _,'t,. tl'C_/U. J1n-:rn Ii'"'Ci"'O '1':1'J'ff':1 ~~o-u.," l'l°hf~'.»~~ 1~''1 1,1"'0_· ~•-'-"' t'J.,.~•,- & ,.,,i';,,v--1 - .;;••• - _,1- ,y,,_,._.,j_,l. :iJ . .-o,>v>i" a¥'' ,.;~.~-""- .,, ,,, ~+,,,...,._ ~ -••<> ''" 

S't$iti'6 cf t!airn1.. Yc,11 :;:iUF,t lit11(r.1 o•)ntiffUottsly witl10u:t g_ breiult the flttri of: 
yotn· m. in o:ta0r tr, c\~volop ;:,,:vl.ftel" :p:r•o:pa1--l.1r e-oonom;loall;v o.11cl 
HQ i J ~;. 11 ••~<l! ''1" 1 t· --f_" 'f ,-., ,~ e,. r,n,. ~,-.:,, ;n..,_,_,;i.. -;,~...,_ _,,....,~,:,. •("fl 1 '"'j,-.."'lt'l'_.,'\)">'3 ,,. - ,; ',-,;_ -- .I.,._,,::~,._ ..,u .,1.,->,:>.:>'>-, o"" • • 9 ~ t -t 0c;, :.· • ... .._,.,,,.;.:.;,, ,:-.1Ui.:J v s-,,v ,;.;::;...,'i-.,,...,._,. .:,.;.,y. ~,;,,J,,, 
and s tud.iaa of c.11 the h;;rd!'i!:ittlio t.,,na o:z:te;nml £eat:a;rar1 1:0:vol ved .:i:p 
f:ltorage dilvolopnmri.t;l) "11c ~.,, .. ",,, .... -::i'.o-u eh.ottld 1::nmr ;yhera yotu:- ae-ve.lo~a !H'J-rt~l'S 
ar~ 

1 
ho~ r:1uoh H:l- lt:<1velop<H1 nt ,ec,ch one ~1.td h.mv mnch po~~r oe.n ba 

o.sVt?lop~(}., r,Ti:ve:to a®oorn oan do i.10:r"Jt tlwi.t kind.n .. ~"VO!'Y inVElati"" 
gati on r of. by tlern1>J 1,ablic ., n 
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:J:rr- tllt~l ii 1~r.\" tt ra-,r1n1i:.}~l {)iqt (>J: t:.tx:C) t; tfi-.'ta ~~::ti.tct.:e 
(; OJillrttn1 ~} ietrJ, .?) C c~~nul,~ t(J :;:~() ·~ (rl"(tu o~.r l"-i:~:1i1 t~~~i:11 t t{} ~lti(i1 t1J}if l~ 10 1\'JZ' 
v1oai:}1r11Ji t t1il4J ;:_~t~1 tr1 "'0Y't;t.:~::- 1~1:t~:~;J'1(;4l v 

t~()l;1 19J~;t 6Jl<~ J.i.;~~1~1oil 1.:t:t tl1r, f.;1i!(;Orlf! tt11fl :tl1,t~;.""{1 Iff)JJOrtt~ 
"· ·fT 1,~;~.~l:~.'.'I1 r~+.'"ti.t•erf:t,!l.-f.1_·½.?.-1-f!s .. <!).~ ~?~.K_t;,i:' ... .. '-'·~~~*~ r1·t--;11>t.J ·f•t/~r~ 1n1~: "1Q-,l/!- ,.,!f'l:1 .rz ';{•:~ ... ·~01 .. ~;\V,"'/f;.~-.,,,1,,L _._ .• f) V d----,'4~~. ,,__.,.,.,,_'I-' ., • .,. W i-1-.'IJ\;t"~-~""~,\,..,.: ., •• .,_11-J. ~-,..,t.,~,.,I..? oj .J,,.'.:/J1< . .!rt ,A,tJ~~l",,"',. ~/4,,'a'.,~r~ /if-~~fi./;;;i-., 

1ie;:i1~,1 ~t.r:1 \tr)l i:. td tJi~ \,1 ,":j-tJ1~\1r1~1 o~: t11.r1 J/ti.bli,: tJ•bilit 
C r.iH:1iCit1 1('15 ~ ',:J~l>O 
\f o 1.. r:: o t ~t.11~, 1 (11 €\ 

knt;r~vn· ·to b1:., 
tl;)ll 

<e,J tt, ·1·0/11,,11;:t :;,::; ~ 
i~~ ,.,,.; ., _f "1· or' - :l< 

tt.vt:tlla1~·1G ix1 
1)o :tng:; .irr..si trt,£.Lin~tL 

tho 
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v.-111i:.u~t1 (J:to; 191&,. 
d1 ~',C"<fi . 1 r:11· ;_":J_ _ _,,, .. .,._,,.~t..: ...... 'ii ~i;.- ;...;.,, 
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:I:l1ft ti(t[i~t-[it~-I~ l}n1"Tcr121t t~.l'ik irti 'Cli1 ~~tl-vr~nlEe·d 11~or1, 4& l!lt)1:to~l 
in ule:,nf:t<7,r ~s:Hl 10 inchfW; d~ev. $(ct. t;H'.1 t;'i · timber :i:-X'"-H:H;,, ihc12:·n ift;; nc, 
Vf!Y;{:iltiti.on i.A11r1tit;J1 it. 1,1 Jt:r11!·t fi11~J; ftti 

.. 

111 Jutm li12l tri..i~ ;1ez•,;1 .li1uvticl nlHn1t 
1ZO tt, t~l]lt1 r:h0n/t 111 f.cett ,,, x- "\'.ilrJ t~,lJ;l'!il i:t1~y :ti1 tl1c, f1tre·~1'"ti.(f 
1::levf1 ti 011 159 • r1 4 ;J J$ 1~ ~ 

/c fj .<'!,;, 4,- t "'j i. c; "r~"" 
c>,·,-,,,,,.. .,...,. ~~""'·-,..,i- ~ "' t.;. .... ,.,., 1.l 

by .56 ittol1at1 ttO()l), 
July l, 1917" ,n1ta 
.i11ch. z1'tl?l ti 011 

~·,,-,,,,=,;, l lfl;,B,OJ.:pJ. tJ t s 'ttJ./1;1Ct1 
tfi r::t1Fe,1'tt 1tlltto fnlir•onho it 



_ 1~1~ort1r • l ist-rti t:1f 1.'li1Jc!ID.:rgo 11~tHt~tti'(1ffil:.1l'ltr~ ri.nd t,ihloa 
·Of dt:tiLy t;J;vl moni;hly di{21:0h!1,1"~{} O,:f;1;J p+JJ:\:J.iah~{l ill tt~, H~~r ;i3U:pply 

of tt1~ trnitr;)d t.:¾tlJ.tt>S G'.'.:¼ologie~l ::zi1rr,uy H.~ tcll.c1wal · 

l..JJ05. 
1~06: 
1907""8; 
1909: 
1910: 
1911: 
11;)12: 

165 
~SOl 
241 
~tl 
281 
301 
zi1 

351 
381 
401 
431 
451 
471 
501 
501 
521 

lSO vritt:1f:,r Rt1~1.:nrr<,oe of 'thf) :::~-ri.::1~bei$ Rl. ,TOr .:anain • 
l1Jt JI!' l~:ri·o~va nni.1 •l; C ~ (f.n1r,pl(iJ., 

279 ·r:r:i:t~r i.1tlsatu;uQS o:f the 2~noo~oot lii "t:')')1' Jjfi$1n; 
b;y 11 it ~ll':f7¢'rf6 C II O.. Eabb • 

ifn:ter 
t1t1f', .iJnsls;t,l1i. 



if'oi.,,, t:,ll th,.() 
~J.Vo.i l&l)J..;;9 l 

SI 
l;,t 

['.;'"" i'l"~ ·~He•• ~•,;i~,H "•. ·i '"'"v;, a.'<!'"'"".·· .. ,fi,J!. ,,,1,, •~,._ .!I -1· -t~ <1 ~t. 1-.'<!'l<"'~ .f•h JllM.i. 1 't7 
!:'--.. ~waJ.;.1:""t_'-1 ~ir.._,,,. M .,4~..hl,-.MV .,!,1., 1.J+ "'-'~.1_:;...&..y..;..;i,:. ,,;t,\o¼4..r+. ¼:,.1 <-"'('s.1¥ ,111,-i1t •- v~ w~-.... .¢,,1,,

411 
ni,•,,4 'f"~•,,. 4!:,'l..,"'-. ~""' ""+~ ... 1:: .. c,c>i•·'· t'..·· ·.,.,.,.,., '''I",- •r..;e},t i'>V, .... , .. Jt.• ,,._~,! ,,.,,, ,'ilI,,-,-. ~,rAJll,_'t .....,-..,:r-,.... ~.a.l~'\;.? -V ..-~ 'Yl'•J..l.1~:E-';..f ~k- .y.J;." t,.i-,;...,l-""'1.....,...~-f> ~~ ~di~ \.s\4,,,0 · 

pnl>lit~ht:Hi i'oi~ tht1 '1:Jlt1ttit' }Jo:ri◊tls b~t . i:Ol" \trh.lch 
i11f<>:trtu1t1on fl..V;;.;;11a.b1~ to -r-tC;t:k up d:lily tU.r.,-

foz, th-l) ~r:J0.1Jt,~ !'Jf;l! .. iQ~JJ by motto:f'n tzr';)thadfJ. {'.h):it o:r time 
·t~bl.~a b,'t~/Jd -rm. ;;;ibii~n'Vo<\ h.lV{, bf.ci :p:r0r.;,11::tod tlnd tf~;t:Q pUb-

l9tO i:,::f:! ?Ji;,, tiw.~u.[,u1:i~tl<t tn,a ~.bl~~ ah!Ofn fCft' etich 
l~<)i'L}Jti.1, Ol)}lt of tin~ ·ifhioli V~J:il1A1~ i-1.o~~ in 

anti o ixi tho -zol~i. at th~ ,i,1~ .. 
ilriti l~~ :p~riO:(l l.\1{)1,)j;"Q. 

r!0o◊ntl ... f~.crt ,ptt1· m,11'.is:,~~ o,ooui+-t"iJiLl. ln 
f.-or 'ti1,) Jt~·n,r;;1 , ... ~"''···· ..... ·""·· l 9t:ll and 

-/-..hJ'~t~+'h,"'· ,.,,., \'if! a:,,'h ·,~1-i~J)-~,~ t ~Vi_;]'---,, .v..,;~ .... ,.~ 'l.,t"•~ \¼-~ Y~.,1~{.i.i;,-~·~ 

Jtt:1-1""1".r r,<'.tf"d f1t. ,..,"r;.'hev r,otztt:.rt ,,.,.,.. 1:"0 ~ ~~!'"''" ""'" ·~-1.,..;;1. V ''"•,._.¾J , w \,;;: . +-1• J,..., ,';,,:'. . · 'P-. V~ "!if,i"i;,._ __.. ~l.Q 

O?,f;J.rl;;s n t;J).t.i(:i11 bJ an.11 tiplying tho 
mil~ 'b:, t.h0 <h"l'li!l'tt~ rnt(H¼i $i:l tl"U'1 

du~ onrill1{1Sr£,·M.011 to irti1.1~1:·t.:i.nt tri'.b .... 
inolttd~d Cf.J;' f~·~Cln.dad .:ti{ t1~~ i~uri_,.ioff 

·;;hlch v.1!t)1 l¼il•'v'•}; n idgha1~ mt :a lo<1~r 
tho !:!i'lsgin5 ~Jt.~tio11. 

!1JJ.l"1Jtti.Ol'l ot.i¥VfH) €1'.ii:"J GiJOf{.11 in. tlfJt,);1.'t£U..lJi.t"i8; fh:t!1ff0.ltt (ii; litOl'"-
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