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CYDROLOCY AN METROROLOGY

1. Scope.- There are presented in this secticn of the Appendix
hydrelogical deata snd its sources for the Connecticut River Bausin dwing
recent major floods; probable flood frequencies derived [rom all date of
record; methods used in the [locd contrel 'analysis; the flood reducing
effect of the reservoirs investigeted; the consideration: governing and
the determinstion of the sizes of spillways and outlets, snd the type of
outlet control; =nd the probable frequensy with which wator will rise
to various elevations within sach reservoir. Reference 1s mad: to the
Main Kepert for an extended treatment of the hydrology end floo: history
of the Commecticut Rivor Jasin, Although mary additional rcaorvolirs
were investigeted, the dates reforring to specific resorvoirs horcin arc
limited to the thirty forming the Comprchonsive Plan of oserveirs and
their elternates.

2. Sources of hydrologicul dota .- Raintall Asta a% points in and

near the Connecticut River Basin are colluctcd by the Tnited States
Weather Buresu, the lioctcorological Servies of Conuda, the Magsachusetis
Department of Fublic Herlth, end the Connvcticut Ground fntor Survey .
Deta were obtsainad from these ssurces for ¢ll rainfall sietions listed
in Teble 1. RHecords ol dopth and density of snov covar are obtained by
the Few Engl and Power Company at the follewing stations in Virnmont:
Comerford, Ellis Crook, Harrimem, Murshficld, Ponchem, Scersburp tloun-
toin, Soersburg Station, Somerset, ond Vest Burke; nnd ot Firet
Connecticut Lake rnda Yorik Fond in lew Mompshire, Records of dopth of
snow cover waore reecived from the Connccticut River Hydrologlceal Survey
for the following stotions in Vermont: Bellows [alls, lrookficld,
Burke Mountitin, Cenaon, Danville, Lunenburg, Rochester, Tunbridge, Lyson,

Wells River, west Topshwn, White River Junction, =nd Wilmington. Snowe

-1 =



cover rceords for severnl udditionsl points in the woabtorshed were wvnile
ablc fron the United Stotes Weath e Buresmu., The lcesiicoms of 2ll roin-
foll and snow-cover stations are shown on Plate Moo 1. Hocords of stream
run-off ot eight geging stetions on the Connecticut River oend thirty-
seven gaging stations on tributoeries arc cvalleble In publlestions and
files ¢f the Water Resources Branch of the United 3tutes Goologicunl
Survey. A list of 21l cxisting ~nd discontinucd stream-goging stations
in the Connecticut River Basin ond the poricd of record of onch stution
ore given in Table 2. The locotions of the existing strticas ~rc shown
on Plrte ¥o. 1. Stage hydrogrephs at scvercl adiitloni]l points on the
Conncecticut River were obtoined from the Tov Ingland Tover Compury ond
seversl other scurces. Roting curves ot sireanescging stotiors on the
Connceticut River sro shevm on Plote Moo, 2 nd reting curves ot principal
tributery grging stetlons are shown on Flote Ne, %, Tentutive adjuste
ment s hove beeon foppllicd te the extensiorns of the well-~defired poartions

of several of the roting curves by utilizing dote on flood wolunes, high-
wnter clevotions, ond cstimetes of peek dischorp.s by the distributicn-
groph method and by chonnel-dischrrge comprtotions. In some coses, such
es Hartford, wheare the foilure of dikes offceted the relotion of stege

to dischrrge, the roting curves were computed os they would hrve hoen
without these conditions in order te make stopge roedvetions by rescrvoirs,
token thorefrom, approximotoly os they would be during fuburc floods,

3. Hydrologicrl duta for Novamber 1307 flood,~ Rainfall grovhs

from recordirg roinfall records ot sixtocn steations in ond neor the
Connecticut River Dasin cre shownm on Plete No. L for the peried, Noveﬁbgr
2 - 5, inclusive, 1927. The roinfall moep for the same period vos pre-
pared from all the cvoilable roinfrll rocords end is shovm on Plote Yoo

5. Discherge hydrogrephe for the peoried, Novembor % - 12, 1927, ot soven

goping stetions on the Comneeticut River cnd ot 12 points on
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tributarics ore shown on Ploto Moo O The volumes of

g

ruti= bl

e
jeletey
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discherpes from these hydrographs sre chowr on Teble 3. ilotershod mops
and thy hish-wwtor prefilss of the Newverber 1927 flood on the Cornecbicut
AT

River and prineipsl tributeries cre shown oo Plotes Moo 100=12%, dnclusive.

lye  Hydrological dote fer llrch 19%5 flood.« Ruin gropho fron

A in the noort

§=i

rocording redinfall records ot fourtoen stat
United Stotes for the pericd, lorch 1622, inclusive, 1934, aroc shovm on
» ¥ ’ - L]
Plete Mo, T The roainfell map lor the s porlod is shown on Plode Vr,
£

8. Dischorge hydrosrephs for the peoriad, Morch 16-20, 1978 et soevin o=

ing stoticas on the Conncetievt Biver wnd ot 12 points om trituterics

are showm on Flate Neo 2o The voluwnwes of run=off ond peak ¢lochorocs freom
these hydrogrophs ore shown on Table 4, dhe Wighevmteor prefilos of thoe

Moreh 1936 £lood on the Connceticut Bivior wad prineipol trilbutarics sre

shevm on the profile platos,

5. Preobakrlce frequency of recurrence of poak discherge.~ The fro-

sueney of ponk dischrreges vas detornmined U coch rging ghation in the
o I b 4 ok .
Conrceticut hiver wetershed with ¢ pericd of recora

yerrs by the boesie-stege method. The froguency eguotion oo is

ol

= n in vhich € is the probedle froaiency of

m—O.E

of o pgiven wolve of dischorge, m iz the nunbor of tirmes durirng the roriod

recurreree in yenrs

of record thet the piven discherge hrs heen cgualled or owecoded, wnd n
is the number ¢f yurrs of reesrd., Tueniy=Uour hour averr o dischorges
were converted inte Inestinturesus peck discher;rs cnd plotted o oldnet

: :
Sveihn buaum,

their froquoncy of rocarrence ond o osnooll curve daran

1o
Wt
i L. e

Curves of Iroquoncy thus determined wre chvnoen Plotos foe. L0 ar

Dischorges ot various pirtmetors of {raqueney voero roud frem crch [ro-

gueney curve, divided by the droinige ares ot the stotion rne plotted to

form o relation beotwoen freguency of ingtentoncovs pork dis

drrincre arca. It wos fownd thzt the porometors of frecuencey ernfeorocd

i



closely to o smooth alignuant for the Coorceticut Jiver Buslr with the
exception of that purt ccuth of the Ammonocsuc Miver «nd cust of bk

Comecticut River, whiech conflormod to o siwoth w3 ipgrment o0 its oo,

Thesn roliotions rre shaym o Plote YMe, 11.

&6, Probeble [rearveoney ol recurrornce of ficed

volume versus {requconey roletions wore doformdined ot C31 copdn ot tlons

for which drts wore cvallahle by following the procedure svtiined in vhe
puerogruph abtove, ond the gencral relaotions of flood wolune in inches of
depth on ench dredinege wreoc for woricus prroactors of freoguency verc

determined vith droincege sren s the other vardieble, %L wilvme of o

given flood we toker oo the totel dischorge froomothe begivnivy of rise
t2 the end of the floed prricd, Th vee found by o conperison of peck
dischorge ond woluno~froquency roel tione blot for corroscianding fre-
quencles ot ony cdiven stofior the rotis o pecl disehirqc to Mlacd woleme
is ecpproximitely o constant, The cousteney of this rotic mode nosalble,
e cxploined loter, tho dotorninetiorn orf pool disch roo veorsus {roguerey
relations for ungoged drcinogo arecs.  Uho relodiesc o8 foeoo welune Lo

freaucrey estollicshed feon vetunl rogorcs or. oovn on Picies Moo, 10 nnad

11.

(Report continued ~n felleving poge)



DETLRMIFATIOL OF THE HUN-OFF SYDROGRAIT

FROT! RATNTALL

fe General descripticn of method.- It wus necessary in studics

moade feor this report to reconstitute post flscds from roinfall dote ond
to construct hypothotlicnl floods from rszumed ruinfell conditicons, This
wes ecconplished by use of the distributione~graph method vhiek hes nreven
te be the most accurete mothod yot developed for converting reinfoll

inte run=off hydregrephs. Ddstributicon grephs were determined for 22
tributary wetersheds of the Cennecticut Villoy for vhich stresmedischurege
deta were svailsble and woere verificd by reeonstituting floed hydrographs
ol rceord., Propoertics of those distributicor rrephs were reletod to
topographie fontures of Lhelr rospeetive vatersheds and generel relotions
were cstablished theroefrom, thus previding « menns by which distribution
graphs cculd be obtuined for dreinoge crens witheut dischorge rceeords,
Distributicn grophs for verious inerements of ruinfell duratison were
derived for use in constructing spillwwy-ccuisn floods,

. oference to erticles »n the distritution propn rrna e uni
3 Ref t ticl the distritut £ roph th t

hydrograph.- A complete discussizvn o the distribution graph ond of the
it hydrogreph is wot glven horedn beenuse deteiloed artiecles doseribing
ec.ch hove been presentod in verious tochnienl publicaticns, Heferconce

is medce Lo the folleoving articlos:

"Stream Flow from Reinfall by the Unit Graph Mothed,®
Enginecring Meows=Recard, Vel, 108, pp. 501505, 1932, by
L. ¥. Sherman,

TApprocchn to Determincte Stroem dlow," fin. Sce, Civil
Eng. Proc., Vel. €0, po. 3-18, 1934, by 7, ', Berncrd,

"Surfrce Run=0ff Phenomena," pt. 1, Anwlysis cff the
Hydrograph: Horten Hydrel. Lok., Pub. 101, Feb. 1, 1935,

"aotudices of Re

letims off Reinfall and Run-0ffF in the
United Stotce," Geole

cgienl Survey Wator Supnly Puper 772,



9., Definition of the unit hydrograph.,~ The "Unit [ydrogirenh"

for a given waterches 1s the discharge hydregraph repracenting one=inch
depth of surface run-ofl that ﬁould result from o storm of unit duration
end of uniform intenszity and distribution over the watershed. The

theory of the unit hydrograph is bassd on the assumpticns thet the run-off
from any storm of unit duretior will follow the same regimen oF flow ns
that of the unit hydrogreph and, as ¢ result, thot the dischorge ordinates
will vary directly ac the volumes of surfaoce run-off, Accerdingly, the
total hydrograph from 2 storm of any duwration may be pictured ns the
summation of = series of component hydrographs, one for each unit period
of the storm. In developing 2 run-off hydregrevh from reinfull by
employing the unit-hudrograph method, the rainfell is broken down into
it perieds; the volume of run-off in inches of depth for ench period is

estimated; o discharge hydrogreph is constructed for cach unit peried of
reinfell by multiplying the dischorze ordinatoes of the unit hydregreph
by the cstimotcd volwme of run-off for cach pericd; and a conposite
hydrograph ¢f surface run-off is obtulinced by cdding these separate
hydrogrophs, Vhon ground-water inflow snd run-off from prior storms

are appreocicble, they are estimated indeoperdently ond rdded to the

above hydrograph.

18, Definitien of the dlstribution ;roph.- I o cischarge period

such as 12 hours is selceted ond the pericd=by-poricd ardinctes of the
wnit hydrogruph are cxpresecd s percentozes of thelr sum, these por-
centoges, nlotted versus time coastitute the "Distribution Groph™ for
the wrtershet, The distribution groph wos developer for oich tributary
wotershod in the Commceticut Besin for which dischirge dete were oveil-
abic beeruse its use perrits eomparisen of graphs from wmrious dreinr i
ereas rogardless of size, The uplt hydrogroph wes uscd, however, in

establishing the relations with topogrephic fontures beoezusa 3t freili-

teted corputotions involving lews of hydromlie similitude, which were



required for one step in doveloping these rolatioms,

11+ Fretors involved.= Once the redn hwes fallen on tha pground,

it first £411s the smell pockets in he terroin, snd thon flows overlond
towards the mines strest channclo. LDuring this portion ol fon Jdnurroy,
which Robert R, Horton his shovn to tnlke only o fow hours, mord of it

is lost from dirccet swfece run-off by cvoporotion, cbsorption, ond
infiltrotion., The amount of this loss ds not Trewtod herein Loceousc

in reconstituvting post floods for dreiucge srens without diechorgoe

records the pereontzges of run-off werce cstimeted from - stucy of recorded
volumes of run-off ot ancerby goging strtions, ond in conztructirg spill-
wey=design floods o moximum percentare of run-off wos usced. The veris-
tion in surfrce ccover throughout the verr ~ffects the velumss of run~offl
from wvorious storms but not the churretsristies of the resuvltont hydro-
grophs ot points on the mein stroom chrmncelss A hydrogrorh for oo siven
drainoage crec 1s compesed of the direet surfree run-of? into the mony
minor chonrels of o droinzge syston modified by open cncrmel flow plus
ground=wetor inflow. Open choancl Flow 1e 2 fcel ¢ chicfly by notural

el

volley storcge and the synchronizotion of pydrogronhs from vorious
sub-trecs. Thoese twe lectors vary with fopogrophic fortures such os
size tnd shope of droincge aren, rugpeidness of terroin, slopes of the
medin stre > beds, tné the dischrrge chor-ctoristies of the stresnm
chomnels, Thus, the wif hydregresh is . funetion of the toposrarhie

foeturcs of n wrntershed whieh romoin relrtively Pilicd threuwpshost the

year except us icu temporerily slters the strean channels.

Distribution Grophs [or Tntoersheds

With Strecn=-fiov Feeords

“h

12, Dote svallehle,- RAeinfall and strecn=flow reeords from vh

distribution graphs mny be developed rro plontiful in the Cormceticut

River Velley. There wre npproximntely 100 reinfell stotions in ond



eround the Connececticut River Vatershed for which the United Stutes
Weather Bureau publishes deily records of preeipitotion and 14 stations
for which hourly records are svallable., Stage and discharge hydrogrochs
were obtained from the Vater Resourecs Dronch of the Tnited States Coo-
logicnl Survey for 30 stations vorying in drein .go erca fron 12 to 737
squere milos. Stege hydrographs for 2% stotions were from eccentinueus
recording instruments and fer the other five stntions from steff or ehoine

cage rendings,

13. Sclection of storms,~ After » coreful investigetion hed beun

mede of rainfall and runeoff cenditions for all licw England storrs of
the past ten yenrs, nine were sclected from »hich digtribution gruphs
were derived., Foctors considercd woere:

£, Short durztions (36 hours or 1ouss).

b. Isolatien in reepcet to other periods of rainfull,
« Froedom from snow cover.
d. Depth of rainfull (one inch or groctor).

e. Fun-off conditions lavorinp v Ligh purcontoge of
run=-off,

1lli. Correction for srtificicl storoge.~ An invastigation waro mide

te determine the cpproximata wwlume of storoge in storigs roscrvoirs omd
run-¢f-river plants upstreocrn from nll stetions Por vhich distribution
graphs vere derived., Tn nost cnscs the stevoge could be eomuldered
negligible, but on those streoms where 14 he? oo oepprocic ble cffect

upon the dischuree hydrogriph, the cperetion schedulws of tie rescrvolirs
or run-of-river plents wore obivined and the discherge hydroprephs
corrcetod wecordingly.

15. Detorminotion of rainfrll .- The cvertge raindull for o storm

over o given watershed vas determined from the records ot 221 reuin prges
in and around the wotcershed, »nd the roinfell wns broken dovm inte six-

hour periecds by inspeetion of the roinfrll distribution ot neonrby hourldy



recording stotions.

16, Proccdure Tor storms of 12 hours or less durction.~ The wnit

rainfall period selected for the development of distribution grophs vme

12 hours end the discharge pericd 6 hours, Distribution prephs were

derived by the following procedure;

a. Subtract from the discharge hydrograph the ordinzies

—

of bese flow rnd the ordinates of run~off resvlting

from eny reiniell ofher then the l2-hour storm being

used. This resulting Lydrogroph represents the net

surfece run=-off from the storm,

b. Deternmine the volune of run~off of this hydrograph.

c. Determine the eversge ordimtes of successive A-hour

discharge periods; expross them as percentages of

the volume computed in {(%); and plot them apoinst

time &35 the abscissae,

17. Procedure for storms of more then 12 hours duretion .-

Distritbution graphs were derived by {the following nrocedure:

a. {Sane ns {a) above.)

b, FEstimrte the rainfall for 12-hour nerioeds, wnd

from judgnent apply @ run-off facter to ecach

period of reinfall.

€. By trie]l and error find the distribution groph vhich

will reprocduce the net surface run-off hydrocranh vhen
% gral

cpplied to the cstineted volumes of run-of® from

cach period of reinfall,

The distributicn graprhs developed for the tributary watersheds are shown

on Plate No, 12.

13, Discussion of resulte,- Distribution graph

2 of the 30 stations for which dote were aveilable,

g were derived Tor

Hydregrophs for



the other eight stntions were eltber incoaplote or vere aifacted by

%
regulation of ertifiecinl stornpge for which cpersting dta were not
availobles For sevaral ztatiors in the lover half of the Cenncctient
Watershed it wns neecessary, beeousc of scarcity of dotr, Lo dovelop
distribution grenhs Prom cne storm only, thnt of :hreh 17-173, 1230,
Hovrever, this storm wes on excellent one for distritutlon-groph deriva-
tion on the¢ tyrpe of draoinape ores for which 1t wes usced, snd comfildones
1s pleccd in tho cecuracy of the griphs dorived fromn t.  Zreellont
results vare obtained in develoning distritution grophs for (11 stitinns
for which sufficlient good dischirge detr wore cvreilaeblics The agroorents

woend Jovumboar sternes substonticte the

o

between grophs developeod from

contortion thot the unit hydroererh 1s & ivnetion net of sureec eaver
vhich moy Do subjeet to sorsonal choenpe, Wut princrily of the topepreshic
feotures of o vitarshed,  The posers]l sgreoments boebween the severe]d

grephs for ¢rch respeetive weotershed arc closcr then ary hitherto

publiched,.

12. Recconstitutior of prst floods.- The disftrivuvtion granhs dovel-

oped verd veriricd vhcerover possible b roconstitut From reinfnll

- 1

end snovcnver dote the November 1907 r the Urreh 1976 Sloocs,.

o

Becausc run-off from the Jorch 19390 flood ws comprocd Lorgely of moited

snow in the aerthern el of the Commccetleut River Resin, it wes dif(i-
eult to ostimete with corteinty the oropor emounts of run-of, from co-ch
reinfell meriod. Hovever, this eondition ¢id nob oxist in the lowrr
hrlf of the brsin for the Moereh 1926 Zlond, or in cny coction of the

o 1

woetorshed Ter the Novober 1227 Mood.

- 10 =



Distribution Grovhs for Wotorsheds

I

Without Strenm=-{low Ricords

20, Generol method.- As the unit hydrogrepb is cricfly o funetion

of the topography of o watershod, o wmit hydrogrevh for o draincpre crono
without dischorge records, bot for whieh the topogrochie feciures arc
movn, can be estimnted, provided the relatlionships betweoen wnit hydro-
graphs and topographic fentures are defined, To accomplish this, three
delimiting elevents of the unit hydrograpn were selrcted, nanely:

s Rote of pel discherge.

b. Duration of hydrogroph,

c. Time of oceurrence of peal discharge nfter hepinning

of reinfall,

These three properties were plotted vgainst veriocus cralnsgo-nren
charscteristies such as slopc of the wrea - elevition graph,
drainzge arec, slops of stream bed, rotio of length of basin to width,
number of mejor stems comprising o drairege systor, depth of hmizin, ~nd
meny othears. Over o hundred such relobions, or combinstions of relotinns,

were plotted, nnd it wos found thet three topogrophie features ere

fe)
-

predomincnt in thelr effcet on the unit hydrograph. These or

Dreinecge orod.

B
-

| o

Slope of aren ~ clevelbion graph,.

The strearm pattorn exprossced es the mumboer of e dor

Rel
.

stems of & woatershod.
These wotershed cherreteristics are listed in Teble 4 for arch Lributoary
wotershed for vhich unit hydrographs viere developed. The druinipe nren
variable vws reduced to o conutent by Lrsnsforring the wnit hydropsrorvhs
for the vorious wotershods by lows of hydrouvliie similitude te unit

hydrographe for corrcsponding lO-squrre mile model drsintge ercus, The

- 11 -



pesk discharges of these model unit hydrosrarhs vrre pleotied cosinst

the durations ¢ nd tincs of penking of 1he model srophs snd good rolations
were defined, The perk dischorgeos of e mpdel unit hydrogrophs vire
plotted ngninst the sloncs of tho medel cren - clovetion gronbe vwith

the number of main stems os poaramechtars to form the relotions that ticd
the wnit=hydrogreph propertics te ferturce of topogruphy. In addition to
thesc gencrul relations, o good rolation was found to zxist betveen the
prototype penk dischrrge end the rate of dischurge 12 hours altor the
posk.

21+ Determination of wetershed slope factor.~ A gronh of droinare

area versus elevation equa'led or excecded was prepared from the topo-

[

grapnic 1map for ewch vatershed. It may be obtelned by pleninetering al

t

2

the contours of the wetershed snd plotiing the wonsvred srens agoine
the contour eleveiions, As o practicul cxpedicnt the fonllovding rethod
wes devised, 4 lerge ccllulold sheet, subdivided inle sguures That
represent onc square mile on the United Utates Geologiecsl Buwrvey
quadrengle sheets, wes nlaced on the topegreubdic map o the wetershed.
The averape clevation within ench sguarc s estinated and the nunber of
squares accumuleted in the order of their decrcesing averege eleovntions,
from which the graph of driinoge sran versus elevoetion ecunilcd or
excecded wos plotted. The erea Letworn this grorh snd Lthe ainimur cleo-
vation of the wetorshed was planimetores, snd thoe averige slope of the
gravh, hereincfier termed the wiltershod glepe fuetor, determinced thire-
frow in feet per squere mile, The aren - clevetion grophs for

tributary woatorsheds are shown on Plotc Fo. il

22. Decfinition of strean patiorn.- Yhe nmurber off major stons of &

watorshed was determined by rn inspection of the topograrhic mom, A
one=brench streem is defined og hoeving no single tributary that droins

more than 25 per cont of the totel droincge arec, & two-branch stroor



is onc having twe mcjor brenches of sprroxinvtely the some size drolning
at lecst 50 per cont of the total droincge cren, i throe=brereh stream
is elassiffied similarly with the provision tho® the throo bronelr s dredn
at lenst T9% of the total drainnge nrea, It is possible thot the ponk

flow from one brench of s waturshed mayr be so desynchronizod by srtifi-

ciel uvboruge or naturel topogrerhic conditions that the cle fentlom

of the stroem pattern would be altercd, ‘this was the ezsc on the Suger

River, which, Dby inspection of topogrephy, nppeared to be o two-hranch

v

stream, but because of the ofreet of Bunapcc Loke and other 1:iies on the

same branch the peal disecherrse wae o funetion chic®ly ol onc chem, The

5

clessificotlons of tritutary wetersheds for whichk diciributiny sranhs

were derived are shown on Plate Hed 135,

2%, Pertinent principles of hydraulle similitude .- 7To trunsfer o

unit hydrograph rrom the prototype to the model, the fellowing relotions
wore used:
=]
q = 0/n/"

t = T/n*?

Q,q = dischorge

T,t = Time
(Crpital letters signify
H,h = deptl: of reintnll prolotyvey smnll bimrs,
nodel)

A,n = droirrge aren

3,5 = wteorshed zlope fzelor

1/n = seale retio
A model hydrograph roduced frem o wni®t hydrograph using these rolations
would reopresent 1/n inchcs of run-off on the model. According fo the nwnit-

SErAp eo ischarge ordinntes vary directly with volume of run-off.
hydr~graph theory, discharge ordinntecs vary dircetly with vol © run=off
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Therefore, to produce ¢ wnit hydregroph, or o hydrogren:. of corc-insl depth
of rim-off on the nodel, the dischorgos must be muvltiplicd by n, ur the

. - A
prototype discharges roduced by the relution, g = q/m7/",

2. Determinction of unit hydropreaph lencnts for moc (,,L vouershods .-
L4 Sreq

A uwnit hydrograph for o model vmtershed is derived fron o unit hydrograph
for 2 notural aren by the methed shovn in the following somple corputotiion:
Actual watorshed wlucs:
A = 200 squore miles
S = 5.5 feet per sguore mile
trenm pattern = 2 stems
= Perk discherge of unlit hydrograph for 12-hour chora &

P
3200 ¢.i'.s.,

TT1° Durution of unit hydrogroph = 4.9 doys
i
T & Tiwe of peeling = 20 hours

R12 =

U@ Durction of minfc11 = 12 bours

Model velucs:

10 squere miles
T ;‘“‘(:“
i ”‘/% 1[5 - s

(l;, HOY(H,5) = 2L Met mer squore ile

i
[t}
"J

Stronm pettern = 2 stoms

5 R

Q/r"/ 5200/}'4 Joteh = L GeTas,

t = Trip/m0e5 = bad/) ) g0e5 7 2.5 deys

= 5 = - « 1 T
tr TQlE/hO') 10/* 60 5 = 9. hours
d = D/r o= 1”/ = %.7 hours

25, Adjustmont of model wotorshed unit hydrogzrephis o constent

stdrm duration,- As may be suen in the preecceding illustrotion, 4, or

storm durction on the model, viries for different waterskods denendent

on gilze »f netural wrea. DBeoeruse of this 1t ves noecssary to odjust all

"lfl-f-"



duration, which wis chosen os 12 howrs. The adjustment o poal dlschorge
was occomplizhed by eomstruetirz o curve of g versus d as foliows:
Let Qy he the discherpe 12 honrs efter the pecl dischnrgo

on the prototype unit hydrograph, then ng * Q1 vould cgual
e

o«

(very closc rpproximetion) the peck discharge of the unit
hydrograph Tor e roinfell of 2!, hours durstion. Likevise

ir Q2

Qo + Q1 + Q2 would equal the venk of the unit hydrogroph of

5

8 %fehour storm duration. These peck dischurges md their

equels the discharze 2L heurs after the penk,

corresnonding roinfell dureticns frensforred Lo the medel

define the curve of g versus d. Those curves f'or the

gL

unit hydregrapns devcloped from dischurge rocords orce shomn

on tigure 1 of Plate oo 15. The volues 't:_t end L, were

adjusted by ediing o constoanl viich worics inverscly with d,
The adjustmert of the medel unit hydrogrrph, derived i the nreoccding
puregraph, to one for o 12-hour storm durotior is mnde ne ollows:

The topogrurhic chrr-ctirintics remuin ths sore,

q..1is the velue corresponding to d = 12 on tac g vs. d

12
graph = 227 e.f,s,

i
1

t t + (12 - & DLt 3= 2.6 doys
t12 Tt 5 ;—-—-)— 2 T
tot (12 - &)

7T

+ OH.3 = 15,7 hours

ot
il
1

N

L.

d = 12 hours.

26, Genercl relations.- The valucs of qlo'uuro plotted noninst

their respective veluos of 8 with the number of stromms s o poronctor,
and thay olso vore plotted rnpainst thoelr respoetive tyyp velw e wod
w B C.,
- . ! o
o velues to forr the relations sherwm on Plote Woo L. The pretetype
ae e

velucs of qu verce plotted cgeinst the rotes of dischurps 12 hours ofiter
En

the pealks ag shown on Pigure 3 of Tlate No, 15,

- 15 -



27. Distribution pgrevhs for watersheds without strear~flow records.-

To construct a distribution graph on a watershed withont streaw-Tow

records, it is first necesssry to obtein A, 3, ard its stream pattern

from & topopgravhie mar of the erea. The three delimiting vo of the

it hydrograph, ng, Tip1o and Thyp TEY te determined methemsaticelly by

o reversc of the procedure desecribed in the preceding peragraphs. However,
the generel relaticns huve bteen prepored grophically end are shovm on
Figure 2 of Plete Koo 1% from which these wlues con be obtained directly.
From Figure 3% of Plate o, 15 the discherge rete 17 hours aftter the

peak of the unit hydrograph may bo obtnined. Knowing the peck discharge
rate, its time of ccecurrcnce aitor beginning of rain, the discharge rate
12 hours after the perk, and the durstion of run-off, the unit

hydrograph for = given drainege sren ~oy bo constructced, From this unit
hydrogruph ¢ distribution groph may readily be obtained, An cxanple of
the use of the general relstions is shovm on Fipures 2, 3, wnd L of Plote
No. 15.

28, Discussion of results,.- The reolations developed hetween 'mit

hydrograph properties and dreinage-crer choroceteristics are foirly well
defined by the dete used although refinoments and improvements are desired
thet were not made bocause of limitotions in time snd deta. It ig desired
thut the curves be bettor defined snd substantioted by computoed points
developed from cother watcrsheds. It i believed thot o more exict
expression may be foand for evnluating the stresm pottern of o bosin and
that o refinemont mey be introduced to distinguish between wotarsheds

for which the crea=clevation curves hove the same averege slope but mark-
edly differcnt shapes. A chock on the dependebility o8 the ponercl
relations developed will bte made wher sutfficiont dischergs dols ds

collected ot reservoir sites to derive distribution gruphs, FExaminstion

- 16 -
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of a few stage hydrographs thet hove beon obthined ot roservoir sites
reveals no conflicts bo*ween them and the shaipcs of the distribution

graphs estimated for those arces,

Distributien CGraphs for winfell of Short Duraticn

29, Goneral method,= Distribution graphs were nseded for incre-

ments of rminfall with duwrotions s short as one and one~-helf heurs in

order tec detcrmine the spillway-design fleods from the spillwny«design
storm, which ig described in the paragrepins following. The poal discharge
acconpanying o fixed volume of run-off con a given draincge arce will

vary inversely with the cwetion of reinfell from which the run-~ofl is
derived, &8inece it wos not procticable, beceuse of limitutions of dota,

to determine directly distribution grophs for storme of shorter durstion
than 12 hours, the following me thod was dovised by which the unit hydro=-
grephs Tor l2<hour storms wore divided successively into unit hydrogrophs
for six, threec, nnd onc snd one-helf hour storms and then convirted into
distribution graphs. The 12-hour unit hwydrogreph muy be regarded as compoesed
of two hydrogrophs of one=half inch of run-off ench snd resulting from two
consecutive six-hour rainfalls of equal intensity. These two hydrogravhs
would be identienl in shape nnd moy be obtoined graphically cs shovm on
Figure L, of Plote Fo, 15, By construction EI = 8l B = gé zte, and the
resulting hydrogrephs are identicenl, cuch representing one-half inch of
run=of{, From cithcr of thesc hydrographs the six=houwr unit hydropgraph

or the six=hour distributior groph may be computed. The six-hour unit
hydrogroph may be broken down similerly into the thrcee-hour vnit hydrograph,

fron which in turn may be obtained the cre end one-half-hour urit hydregraph.

- 17 -



METHOD OF FLOOD ROUTIFG

30. General .- The offect of noturel velley storepe in

—

the penk discherge of floods 1@ commoenly knewiie An accurttco

af it 1s necessory in reconstituting

recerds, in deternining the resvltant niein etos

jenl design flocds

hydregraphs resulting from roscerveired storrsc. The

flead routing ves doveloped in the :
Zanesville, Ohio, orn the Nuskingumn

5l. Baslec principle.-

thot the retic of wvalley storape tc o wreightad

inflmr ond outflxr 1s conutont throuchout th IO

v oenbiro

a piven leazth of river velley, horoinsfTor tormed o reocch,

this ratio is et upun the physiacl sl eof

reach.  Ir cquoationtl for the prineciple ruy o stnhed:

¥ o= T '?;(12 + -‘-l) - -5(‘2 + Clj' :
- L FTL O T T

There K = in de

inerenont

Katio of storsge inerana®t ir reoch
fect fo corresconding velghted flov
cubic lect por sceond,

T = Tine writ of computeation in dews

= Prection of welghted R

the inflew incercosent

3o M
4l

et hopini

(7).

ocut tl cuble
rocch ot bepgirmings

Totel ingtontoncoun oAl
per sacond te o rooch

wniits

ia, C_t(_‘-o,

!
e
-

A
Lai

stoantoneus
second from

The nurereter the equ.tion is the stors:e Snereuot, il

to the inflow minus the cutfles in doy-scound=foot, ~Milc

ei rhted

ctor 1s the carresponding v 1o increnent in cu

- 135 -
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A

seend. The significinee of the weighted 1o incremert mey be

visualized reore easily by rearronging it in the folloving forsg

(dg-dl)"'}( (iE‘il)'(dg-dl) 1

The first tern is aa index <L the "prisratic" storrge irnerement rolo-

the n-ormel surface sl epo, ond the seemd teorn s an index »f the

"oedme" storege inerenont produced by the cherping slope during rising
and {olling steges,.

32, Applicability of flood routing nethod to Cemcretlicul River,-

It is mere Jiffiecult o detornine acecurntely tho offcet of vrilry steruore
upen loeal infleve theon upon the mein sten In o bremmse the forrer do
not troverse the entirs lonpth of the win river reoach r2nd thorefore wre
not refleetid in thoe stoge ot the upper eid of the rewern,  Accordingly,
the s llur theldlr wagnitude in nropeortion e hhe tetel flow throush the
rench the “wre ceeurste vill be the flood-routing

conpuletions,  The

Comneeticut River Besin is long ond norrow, ond s o rosult Bhe proporii o

cf drolincge aren tributary Lo ony velley-stortc reoeh scleels & o usunlly
sninll comparcd with the denincge vron subterdos by the inlfov ctofi-n -t

the hes @ of the reschs Oving ts the conperotiely s o)l tributary ir-

otor Lo oadhor Lhe

flows to eveh rorch, thore cre ne leroo relpes ol bhack
synchronized risec wnd all of stoge within the recches. Urnsooguont’y,
& foir degroe of cecurucy nivy bo ocxnectod fron tho appllertia 0 the
flocd reuting ncthed o the Coraecticwt River,

Zh. Belection o0 reoches,- The oo rovtleg mechod ds

et

the ¢ movtutiom the relotion botween Sischor s thrmeuch oroecelh and
vialleoy stiro e vithins the moteh, Sinee the river surdycceo 10 eoatiounlly

- ]

being werped by the derymehrenized ¢ nhributien o tribviery “ischorpges

end oy the veristion in rote of rice or full of Sheo s river dlscharge,
it is ovident thet the aceuvroey of comprtotiom <0 the 7 lloy storee

cffoet vAll vory inversely os the length of thy individull revchrs,

i -19-



Generally the number of renches is limitoc by 4 mumbor of coinds ol ong
the river for vhich relotions of stope o discharge have hoo determincd.
Theze mny he conmuted, of ceurse, but actunl ficld nessursaents of dic-
chorge thr vgheud the cnbire ronce of stoge fre nuch more ceour.te, For
he Conuncelicut Piver wig divided into
seven recches shovm on Mrte Mo, 16, pxtondine froo Deltor, fow Hoome
shire, te Mildersleeve lslar. Joeabed 1643 wilzs belov Hartford, Copnce-
tierut, In seleocting theoge racchws, especinl othbention vius prid €0 tho
squarc nilesg oFf lcerl “roincpe oren subtended by tae recches, o tho

locctin of cxistirg pover dome, oiad o the & oeation 20 ¢ll nelu-cbenm

coping stotione of the United Stotes Goelopierl Survey. As o result,

e
+
-
A3
L]
3
b
©
[
Fos
o
-
el
ct
D

compure S copputed roturel ~utflor Wpdraprnphe for

the 1927 rnd 1G° b the 1oer ol coe reveh with the mensurcd

neturel outilov hydregrensin,  In Teble No. 9 oro portivent otn

conceraing these ronches.

e Accurzey ol velutione of str ¢ to ¢lschorpe,~ On tle Cornoos

tieut River there ore fve well-rated ehelbiloms of the Tmite’ Thatos

GCeclogiesl Survev vnd scvercl pasor dans, fwe of which wore usod

as roeceh torrini.  Conseguently, 1t wis acesssory bo ennpube the stogoe
dischorge reletion ot orly onc noint, Hertiors, in order to obtein the
dote voccssery for £locd rovting. In 211l enses the river cross sootions
centrolling the Sischrrge of tho rach temini are subject to vel-Sively
1ittle sceour ond Pill, ond vs o result the rotlioge of the stoagus I net
chonge aporeocichly vith tires The Iover pwrt o) the Crmnecticul iver

*a

is effocte’ by the Dustoction of S tor, bub LU ds

not neticeable durirg soriods of flood flov sdben 10 might

o

nifeet Mood-
rovtirg ¢ mmutations.

35« Deturninatic: of Connceticut River {'s.- The rolotionahip

N

(K) of valley sterage to discherge iithin esack rocch wes cstablishoc by



plotting the penl dlscharges for three flcod proflilss against the

valley storzge bencath them, determined from meersured valley crosc scetions
which were talen ppreximately three and one-half niles apart elong the
main stem from Paper Roek below I'iddletowr:, Comnecticut to Melndoes,
Vermont., A total of 35 eross scctions were weasured, covering o distance
of 29,0 miles., The Iocations of these sections were selcetrd at
representetive peints, vhere they would give the tiost corrcet cvaluse

tion of the acturel storage of the valicy. Crogs sechbions, tetalling

25 in nvmber, wwre wlso teken on the main tributerics <hore *ne loection
of the gaging stetions were seveorel miles from the nonth ond tribuisry
valley storage was epprecivble, In connuting thoe velurme of neturl volioy
storsge for any recch frow mecsurcd valley eress seetlons, it wus Pound
that tho storsse beloir low=wuter flow wrs such o sanll vercontops of the
total storare ot flocd times tho* it conld sofly Soe negloeted without

affceting the results, cxceopt where cxisting doas provided cporocicolle pondrgo.

Tn theso cescs, the volume of sterage bohind the dan ot low-imter “low
was subtrectced from the totul stercge ~hen the rolationchis of
discharge to villey storome wes being detorminad,
%6, The nnturel highevoter profile fer :ny flood is Tormned not
only by the flood crest ndveneing down the vrlley, Lut by the addition
of loeel intlov,. In flood routiag, crch of these compouwnts fz cvaluntod

separstely,. Therefore, it ves nosessury 1o dotormire hypothotiog)

LS

profiles thot would rosvlt freow the flood eros rovatcing doim Ahe

P!

valley alone. These vere obtsined by ~diusting the 1927 sne 1328 high-

wetor profile stogcs to the loveles thot weuld heve been ropehed 11 the
racorded outflow hed enterea the upnor ond of coceh renceh.  The
hypotheticel Flood lovel ot fthe urpper ard of the roceh wos deteormined
from the roting curve, Thr stoge differenticls throughout the rocch

were voericd dircectly as the distonce from the lower ¢nd of thoe rench,

- 21 -
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o the

A third protile, ot & drternedictc ol wtore s
valley stereze berenth it mensur-zd to effive mero cornletely She K rolo-
tin, The relotions of wvoalley storags to Jdiscelorge ere shown oo Tlote
Mey 17, iror which 10 cnn beo soon thet ¥ ds o omreexiactely o oobont
the ontire raare of 01 oad stepe in noeh rouch,

3Te Duterminotion of tribubory K'e,- ¥hen thore is yore tinm cne

source 25 inflov (i.c., vhen tributories cotor e roseh), 1L ir =robolle

thrt 21l 153770 71l not rice wn? £o31 gymehrorously, cspoeiatly whon

nedified by rescrvoir operstion. I sach eosce valloy oboro e vill "omry”

with voriction in indflaew, and ¢ rwre ceceurche ewluetie of ite elfect

2 +

can be mece by routing separotely erch inflow froo its rpolng

entry into

i+

the roceh to the Toior end of the roeceh, 1o cecorgpiish this, it vwms neers-

i
[

sary to detormirne individual ts for cnch peoirnt of inflew to the lover

.

dene Ly ¢ oopetins tritutery s from the

,A
A
]

end of the reach. This
geeing station to the movth 27 the tributery by the use of acosuared

ercss scetions mc adding then to the mein-stenm K's from the mowth »f

the tributery te the lower end of the ruseh, T tho Comneetlewt River
Watershed, it 1s messikle for o prt o the tribvtary velloy otorags

to net twice in reducing pak discherzon for ray oo 1o, This s

owing to tritutorics in the Ly oer port of the wodorshod nredinehr rping tnolr

rol

peele Mlovs hof ore the poak fiow off Lhe

flucnce of tho tributerics wwid: the roin stem,  hare thie cceurs, “he

madin ster, nete first to reduce the posk Mlgcher e of dhe trilatery ond
LS

Ietor Eo revuce the porll Aischiorzo of the —alr sfon. The vallzoy siorose

in the Lawr formdngton Biver ceted in ocueh o v durdng the Tnreh

19%6 fleood,

73. Duterminstion of X,- The X wluc wos ~btelned and the rotic,

¥, wos checked by plotting suecessive nccurulations of the nurcrstor in

- DD -



the brsie cguaticon aprinct the eorrespondiug velues of the Jerpninntor
for the 1927, 19%7 eoud 1935 flools, using & s tho poremeter,  The curve
soprocching nost neerly to o straight line Jor euch flocc satisfios rost
closcly the equeticn, @nd therefore, “eoterdnes the prepor X for the
reach. The retio, K, is the sven steps of thic ovrve, eompiioring the
cecvrmalated numerctor to bo the sheoelsso, I8 oo cpproxdowtely in
cpreoment with the K detormined from mersored eross scehions.

39, Compuorative moriis of infleow=ninus=oub{lsy computaticng ond

neesured velley ecress sccticons for the Jeterminetion of K.« Ti isg

— - . T o

desireble te Zotermine ¥, the relation £ wllcy st roe o 8

scharee,

=1

both fros an ncewwilntlorn o sueccssive Jiffoeremtinls boticern infllow
en sutflow and from storpre-velune cennutriisns bose” urer fleld
measurcments of wlley storrre eress sectioms, The principnl odvantopge
of the former nethed is thet it reflecets the actunl velleow sterore

o

effoct duriny fl:ofs of voerrd, The otftoant is made ¥ edinvingte the

crrors thot erise from incceursey of Hh stecs=Clschrr s relotisns ot

both s of thoe recch by odjustmert of ene 2r both ~4in: curves.

it

Uevrevor, o belones for tho entive flrof peordos dols not necosserily

nrovide an cecurntoly sdjustod rotin: curve for its eabire shooo 1ange

3

e thorof~re, the Jiffore oetucon dntlow ond cutflow oey ctiild
be emmailorakly in cerrer.s The groetost domper in use of Lhe inflow-

cf the meen value ¢f K for the

Y,
En
¢t
o<
=
J
ks
o+
p
¢ ¢

cutflor methe? lics in tic

stage range of o prect flecd fro the meon wolue of 30 for the stegpo rerce

of —inor filoods of rocord, beeavce the neun glope of the stor oe=dischorge

’
grevh for o smnll Z1ocd may be olther crocter or less than the 1oun

w prest fleod, This is illustrated by the vwalley storape relo-

¢

glope for

tisns for o ftypiecl rooch shiowm ox Plote Mo, 13, The wlleyr eroes

seetion {Fisure 1) was choson ue holnp bypicrl of the lever reaches of

the Connecticut River. In order to dotermine « typiceal stoge-dischorpe



curve for *he scetion (Fipure 7)), = concbent slops 0 e Tuot sor mile

v ossuned end the ddschorese coputed fre Damnln e Phrvivlog

Q= l‘!ﬁﬁé prB/351/2
“there @ = dischorge ia cuble feet por second
A = arec of crogs sszetion in squore feet
R = hydranlic raciuvs in feet
& = rotieo of f2ll due to fricticn to length or resch
n = cocfficient of voushness

An 1" 1,ll'!

value of 0% wes used fer computing the chienne! discherge, and o
value of 075 for the overbenk discherge. The starce-noren curve (Figure
2), which is zlso o stage-storege curve, sinee creuch of unit longth
wes token, was combincd with the starpe-discherpe curve to produee the
dischurge-storanc relation os shown by Migure L. The relicbility of
encxbeongsion of this last relation 1s dependent entiraely upon the rola-

tiwve proportions of chonnel and averbmls cross-gectionul arcas,

0. Limitotions of storage volume commvtotions.- Stors ¢ volume

corputations provide ¢ definite physical mocsuremoent of the rulloy
storare within a rooch, 1f n sufflci. bt nuvber of eross socebions oro
obtuined, but it moy not include the boelor tor sbor go o 211 of the
minor cnd larger stromas fributary te the rcoch,  This wos found to be
true in five of the sceven volleoy-stornpe recches of e Corneetirut
River and the welley stornge vws inerces.d oo showm oo Plete Mo, 17,
Experience hrs shovm 1 sitdler studics on the Ohio m | Tlesigsinei
Rivers thrt the ein stem velley storage oy ho increnscd from D toe

20 por cont by this cdditional storasge. Sinece high-wmtor nrofileos ore
often obteinohle vhore dischergs records erce not, this nwehtled vill ofton

provide the only noeans of sclution,

3. Flood routing proccdure.~ In flood routing, iy, i,, wd s,



are bnown, ond 1t 1z neecssary to onlve for do.
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Applieation of Flood Routing Fethod to

ity = Thompsenvillie Rench

seription of Pontapgue Clty - Thoapsorville lareh .-

— e e e o ——— b e Atk

,H
(NN
-
o

renclh iu composed of the Connecticut River bolveer . onue ue iy, Ts

achusetts, and Thommeoonville, Ceomnecticul; the Uhicopee Tiuer fros

1

Fircham Bend to ite mouth; snd the WestPicld Diver froo

mouth, Since Tirche Bend 1o loeocctod avrrovivetely »0h

mouth of the Chlcopoc River sad

Heghficlo ovorcwimtoir U0 =05 from
the month of tThe ostlicld Ulver, the arcrobh or pdtub vy ovel Doy storopo
is appreciashle, ALl in®low entorine the rooen <0 flhese podnbs and the

outflow &t Thompsonville is gopcd Ty woller fod ~ging ctotiorns of

]

United Ctrtoe Cool el Survey. AMD Anfioy to flo reoocu wot caforing

ot these points ic elussificd ce "loecd inilon™,  The dyiine o crons of

the wricus sourens of inflovw =ro:

N
Point

T,

\ ““j).'/

Moot lield J!) 7
Locel 537
Thonnsanville 3,657

“i. Determinction of K.- The rloeds of Noeesber 1227, reh

1236, ond ¢ sacllor computed Plood vero used

reach,  Tho volume of wllioy storcge wmider eoch prolilc wue wtormirad

orrny e @il &y Perlocrarnhs

frem mensured valloy eross seotions in the
35 and 35, The dischnrge-velley storvse rolotion o8 dof rrined Ly ihosc
.-

floods is plettcd on Plate Ko, 17. The in lvidue) 1's vore dctormlined

. ],. A

by comnuting sepurttoly the K for t tritutery from tho polnt of dnflow

- 24 .



to the mouth ond © dding teo this the noin soen ofrom the menth o0 the
tributery to the lower ond of tro rorcen o obbfcds e fTolel ®

lowine is o trobuletion of the conputotion:

Tributory K i Do

5. Determiretion of X.- The vinods of Povorber 1327, foacil 1007,

end Tnreh 1936 wern uzed for Jetormining K. Yo Sreilitoto the eompie

A0

trtion ol nceumuwlotive vrelucs of the nutersteor ova donomdscr e of Loe

brsie cguntion, 1t weon writle

.
i
n5
-+
pae

o= d{\ - (]*;

Thood s v Mich

In Teble & ore shown

vlottes o Inlle: bopdyegrophs

PR
o

the grophs for the dofiorminontion of X

SRR TIEEES o5 B UM ANV S AT L o BN NPT SoluLs ol a1 o

ot Dontrome Citr, Pirchom B
et Thonpsonville wore ebteined from the Unifed Suotos Srnloric l Survaerr,

The hydrogrephs of inflow fer the locel droinvyo cron wore eon o0t Irom

roinfel) by the Mdigtributiocn grant® @ othod,  Sines 0 1o
end the nutflior retos ot the boglrrice ond ond ol e Uacd e srorexi-

motely the sono, he totel dnllov ~otvae or i) equol oo wotel Lutflew

volumc. (The velieoy nborege im Lhe roveh shonld o ovho snme ot the



begiming anéd end of the flocd). Tho total volume ot inflow

P s 4 . _ 1 7
=T1jh 2 2 15 , cteo and likewisc for the volunc of cutflow,
2 ¥ 2

In Teble & 2t the betton of Colwnm (5) the Lofiow velwse is shew: to be

1769.5 dav-sceond=fect, and ot the bottom of Coalum (3), the oviflow

volume 19%2.,0 dey-scco d-Ffect, Bach inflow rrte ot Column (O) wrs
19520
1969.5

in Colwm (7}, Columms {9-12), inclusive, cre corvated from Coloras

corrceted by the rotin = Q81 nnd the sdiusted iufloy ontored

=7

(7 tnd 8) cs their hesdings indiectce, In Colwms {(1%-2%), ineclusive,

]
L]

their heedings irdieste, cro given the ermmutetions for the obhselnsce
:

rnd crdinates of the volley-storage curves plottod =on Flote Tle, 17,

Figure 5. From sn inspoetion of Pigure % it con heo scen thet the
volley-storcze curve, vhen X is roro, pragrosscd o procteor pvort of the
time in r counter=-cleckvisc dircetion. As X iz incicuscd, the distonee
botwicen the rising emd f2lling scetions of eoch curve is decrcascd. The
best walue of M is C.3, fer uvhiich the valloy=storoge curve cpprocchos
most closely o streight line. bovever, thore is 1ittlic cheice betweon
X 7 0.5 and X £ 0.y, vhich indicrtes that the ‘ctorminetisn of I to

closer thun tho neocrest toenth ls umrerrwotod.

6. FKouting the 1930 floed.~ The Plocd of Jorch 12%0 wos souted

LAl

by separeic inflovs to the lower end of tho reooch. Folloving is o
table of rovfting coeliicients interpoloted fron the curves clhovm on

Plate YMo. 17 for ecch coaponent of the r.occh,

.
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The computntions for rovting the llerch 13%) flood sre showm in Table 7
end the hydrographs on Plate No. 18. The cgreenent hofween the computed
and. rctusl outflow hydrogrephs is scen to beo vory close,

LR 4]

Hypothetical loods,

L7. Probablc futurc floods,~ The vorious types of future floods

that may be cxpeoted ore discusscd in the moin report. It 1s possible

to constitute, by the use of the "distribution graph" wnd "flood routing”
methods deoseribed in this sockion of the Arpondlx, the fleord thet vrould
resiilt on eny tributery cr at any point on the Comnccticut Nliver from
eny assumed occurrencao of rainfall nnd/or milting ol miou cover. It

iz ovident thnt the nunmber of combinations cre unlinited., Tho expected
frequencics of recurrcnce of peak flood dischrrges ond flood veolures
have been deotermined, ure deseribed in Parcsreshe 5 and 6, and cre shown
orr Plates Hos, 10 end 11, Thev define the most lmportint indlces of
probable future floods, but give no indiention of the relritive officieney
with whieh verious components of the total drcinege srex chove tny muin

A

togon.  in order

4. -
PO

stem station contribute to its meximun flood ¢
certein tnd snclyze those wlucs o number of hypotheticanl {loods were
constituted by the "aistributicn graph® and "flocd rovting" metheds for
. port of the ronge of the cousative foctors. The locotions for which
these floods were detormined cre White River Junetien, Bellove Falls,
Vornon, Montnrcue City, Thompsonville, mmd Hartford, The floods cre con=-
stituted for feour types of storms on the droinege rren chove ench of
these locations, 21l of which were nssumed fo huve on cquilateral tri-
engulnr distribution of intenslity for a %-dey period, with an‘avcrﬁge

dopth of 4,5 inches. The enly wariesblic was the distribation of foteol

roainfell over the wrtorshed, vhich wvas voried oo follovrs:y storm ilo, 1 -

-29 -



moximem depth of rainfoll of 7 inehios on the northoermaicnt port of the
woetershed, minirwum denth of 2 inches on e southornnest nert of the

viebershed, ~nd o streoight line vorictilon on the intervendnag croo

‘ve

stora o, & = maximum Zepth reinfall or 7 incheag ot the eonter of tie

teterehed, minimum depth of rainfrll of 2 inches ot the northeramost

and soutlicramest points inm the wetershed cnd o stroight lice voriction

for the intervening vroas storm No. 3 = storn ¥o, 1 roketod 180°% ond
=3 » - ]

storn o, || « uniform depth of reinfell of L. inehes on the oriire

untershed.s

h2, Detorminetiom of probeble futuvre £1-cd hydrogrivks .- The

Comnecticut River Dusin wms divided Inte I conponord crecs os shovm on

Plrte Fo. 16, Unit hydrogrophs which hod boon predored for soversl
subdivisions of creh cusponent ores wore rovh 4 e thio lover end of the
component oren and swmetod €3 ferm Its unit hvdrogrﬂplf Boeh of tlge
in turn -ms routed through swecssive renches of tie notural Tulloy

storcge of the Connceticut River to Tlortfora, The summe bions of the
it hydrozrerhs from compeorznt nrecs revied to the seloehod Tocations
of the hypotheticcl fleods produccd thelr uvnit hydrogrephu.  Fhe roine
=11 for ereh 2l the sterms was converted entirely inte rui-o’? by op-
lving it to ¢och of the canponent unit srophs, end the resulting hydro-
o (] [ ] g o
graphs were svmmated te obtain the hyrothetical flood. leforence is
mode to Pletes MNos, 20 - 25, inclusiwve, Dor theee hydregrarhs, thoir
#11 relations,

eompanents, ond storm crea - depth of podnd

l9. Anslysis of probable future fleod hydr mrevhs.- In the

follerwing teble nre shoo the peals dischirres for the hymothetical fleods

v

resulting from the four storm types,

- %0 -



t Pbek Dischorges = tlous":,

q,urm T S¥ery 2 ¢ atornm 4 3 Storn 4y

Station : z
Whitc River Junetizn @ 1h5.5 + 140,51 1%9.0
Bellows Folls : 171.9 s 131.00 2 1720

Vernon

-
(]
Ry
.
@]
o
[
(628
“3
P
I
-
Y
-
(L
N
-
L]

Montrgue Clity 223,10 1 R ¢ ZERLO 230,65
Thompaonville 2592 ¢ B02.5 o 206 2T
Hr.rtford ;o 2702 ¢ B0 o 302,01 ¢ 2730

It con be scen thet the vericti-n end reck disclirrzes ot anyr loention

o

v

for tho several storm types is not great ord ronges from 5 te 17 nor

J o & i
cente The moximun flesd is preduecd ot ccch Yooctin by cithoer storm
Mo. 2 or sterm oo 3 ond the ninizem flosd by steore To, 1 oob 011 polints

o s
except Thite River Junetion, shere storn o, L produccs the niniow.
The method deseribed in Poragraphs 50 4o B3, irclusive, for obbrining
P ’

indivicual reserveir offcets his beon cdomited for vse in shioring the

N

relotive officioney ~hth which the wmricve coonrment crocs contribuie

4

t: the moximm flood ctise below Thite River Junctim, The flond eom-

: wl flocd volune ond

tribvuting fecter, C“J is the poreentige of the

pock discherge thot the eomponent srer eembributen to o fleed erost ot

o rpin river stetion corrceted for dirference I wnit vilwne of ron=off,

The officicney foelor (07 + W) is the contrihulivy fioter, 6, 2ivided by
2

the rotis of the corponont arin: £C arar

Deference i node to Teble B for thesc twe

floads, An efficicney faoctor 2f 100 por cont reprosents wrely the
. B
droinere cree relati~n. It ean be soun from thoe tahle thet the rano
of efficicney frotor is from 2% vor cent te 14D wner cent, or/ that
I L]
the arrcs vhich ceontribute at the grestost oflicleney L2 o roin river
&
flood are neither the omes artlicat frev mor neorest Lo the =odin river

stotizr, but the intermedicte cunco,. Lroc T, cbove Piftcen Dile lls,

contributes te flrood peclks in the lover river ot grectly rodveed cfficiconey

-3 -



regardless of storm ty e, The tatle invites inspection from the
standpoint of the relotive desirability of wrrious poerte of the woter-
shed for location of flood controlli-g revcervolig, It shovs thet
rescrvoirs in the Arens ITI - VII, irelusi-m, mey be cyncetod to produce
reductions of Connecticut River pen's dischurges by ceonsiderswly more
than the uvsual dreincge sree relotion. This 1s o eborocterintic of the
Connceticut RBiver Wetorshed which is scldot found to siueh o degroc ond

may be attributed mestly to the elongnted shope of the wtorshad,

%0. Doterminotion of meximun predictcd fleods .- t is vithin

the realn of possibility thet sny weximum srodicted flood sivngo or
dischorge mey be cxcocded, PFor purnescs ouch os design ol woterfront
structurcs, dikes, snd so Torth, rolutively safe mexinus iy Lo dotor-
mincd from o study of pret ocecurrencces. Such fleods howve bhorn conie
stituted only ot Monthgue Clty, Springlield, and Hoertford, in the lovoer
Connocticut Giver rvee, vhore dikes nre boing consider-d. The nowlk
dischoarges and flood-volume curven [or theco stotiens rham on

Flrte Mo, 11 wrere cxtended to frequoncics of 1,000 werrs ond thoese
values teken os practical meximum precdicted ones, Spring floods cone
stituted by =~ run-ofi from melting snow cover of 10 cublc fect per
secoend prr squere mile cnd by runeoff from roinfill vrith on equiloterel
trianpulor distribution of intensity for 2 drys and vith sufficient
voiume te cqual the meximum predicted vhen cdded to the run-off from
melting snovw cover would produce the roxinmum predictced peals dischorges
obteinad fron the frequency curves, oximnw prodicted flocd hydroe
graphs orc shovm on Plote Yo, 26, Their liniting velvss in comparison

with the moximun floed of record cre tobulotac bolowrs

(Tablc or folicving norc)
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Hentague City: 7,340 8.0 @ %3,3L3,0 & 239,000: 36.90
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207,000 31,5 & 1,17

Springficld : 9,596 :7.45: 3,311.0 & 313,000: 23,15 :29%2,000: 29.; @ 1.1%

Hertford 10,813 17,200 1,070.0 ¢ 313,000: 30.20 :230,000: 26.7 : 1.1%
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The pealt discharge of the uexivum predicted flood ot iurtford is not
grecter than ot Springficld becouse the nddition of loenl inflov is up-
praxinetely counterbealonccd by the allevicting effect of the intervening

valley storoge.

51, The dewonstroticn flood,- The moxiuun rrodicted fleod ot

Montogue City, with o wit veolurne of 3 irches, v douvelopod throughout
the ontire votorshoed end teormed a "Derwnstration Fleod,! It vro used to
show rescrvelr coffcets principelly for o flonc with no incquelitics of
contributing vnit volumes from various tributorics. The hydregrophs

for this flood erc shrwm 2n Plete Moo, 27. It should br reoslized thot
this flood is nrogressively less then the nmaxinum predict 4 floed for
dreincge arees smaller thon ot dlontegue €ity end is grector thun the
maximum predisted fleood for neints in the Connceticvt Fiver domstrean
from lentaguo City.

Determinnticn of (edificd Dischersces ond

Reductions in Sture by Rescrvelrs,
™) J

b2« Coveral desceription of methed .~ A study of thy ¢flect of

= v

recorvalrod storope in rwodifying the poak discherpes o7 soveral fleoods
wes neecssary in order to ovoluste the flocd-proventieon benefits of the

vorious rescrvoirs under considerction. lwdified dischorges wore

deternined ot the iadex points for £l) donmore zones deseribed in Scceticon

2 of the Appendix end then vere used te center rebing curves to ~btein

3 -

]
M



modificd stoges, lHodified tributary dicchorges vore cosputed ot

indox stations by cstineted storege operations maad by empiricenl form-
ulne, teking into sceount neturnsl wolume of run-off from the roscrvoired
drainege aren and the probabhic velume thut would be stered in the ros-
crveir, Ifodified discharges tt the Cornccticout Hiver index stotiocns
were computed by routing the niodificd inflow hydrographe through the
natural valley stornze of the river., Individual rescrvoir effcocts

were computed by adeptetions of the methods of determining their group
effeects,

5%2. Deterndnation of modificd dischursges and shoges on trib-

- ————.

utaries,- Vhere nroposed flood esntrol rescrveirs were loecated in the

lower port of tributary wetersheds cnd in the vicinity of stream gaging
stations, reductions of penk lood dischirges wore comnuted by cstimeting
the entire modified hydrogrephs duc t rescrvoired sterage, At all

ather tributary index stations the medified penk dischorges were cmn-
puted by the following formula, It is en appliection of the loaws of
hydraulic similitude, from which it was founmd thet the peek dischorge
verics o2& the 0.75% power of the draincgze crowe for gsmall wetersheds having

the some physical charccteristies

- | [T ]

_ G | L= SeLy)
Qe = A 4 21 AV - Q,

vhere Q. = llodified peak dischorge in cubic feot per second,

i

Haturel peak diccehorge ir cuble foct per socound.

A = Drodespe ores st inden point irn squore niles.

<
§

Flood velume ot index point i inelos.

—5,'_;_..



§KaLv) = alL1 vyt a2L2v2 + a3L5v3’ gte., for all rescrvoirs
above index points.

0y, B, u;, cte,, = Draincge arcos cbove dem sites (1, 2, %, cte.,)
in squere miles,

vy, Y, vz, cte., = Flood volumes ot dam sites (1, 2, 3, ctc.,)} in inchos.

’

Ll’ Ly, LB' cte, * Sl, 2, _5, cte,, = Rutlos of rescrvolr capacitics
V] Vo V3 to flood volumcs ot dem sites

(1, 2, 3, cte.)

vhers sy, sp, 535 ete,, = Capacitics of reserveirs in inches.,

This method csswnod that ot the drm site the modificd hydrogroph is
propertionsl to the notural hydrogroph, It is considered thot this
agssunption is well within the limits of orror that result in eprlying

o general formula. Thclx retio corrcets the relotion for differcnce

in velune of run~off at zhc dem site fron volume of run-off ot the index
point. L in the formule corrcets for the inobility to store the cntire
run-of'f 2t the dom site when the flood volume is greater than the rcs-
ervoir copreity. Vheon the flood volwne is logs then the reoservoir
capacity L should be climinsted from the formule. The naturcl tribu-
tary hydrogrophs as modified by the Comprehensive Plen of Roserveirs

for the November 1227 ond ierch 1936 floods, ond for the "Demonstrotion
Flood," cre showm on Plates HMos. 6, 2, tnd 27 and the stoge nnd dischorge
reductions are given in Toable 9.

S4. Reduction of tributery peek discherges "y individual rcg-

grvoirs,- The reduction of tributory peck discharges ot index points
by individurl rescrveirs wrs computed {rem the [ormulce in the follov-
ing scctions, vhich ere cpplicotions of the formula described in the

precceding poragroph.



55. Determinction of nodificd dischorges end stopcs on the

Conncecticut River.- The medificd discharges in the Conneciicut River

were computed by routing ol inflew hydrogranhs as nwodificd by res-
ervoired storage through the natwrzl velley storoge, The medificd
Connecticut River dischurges and stages for the Novenber 1927 end iorch
1936 and for the demonstretion flood cre shetm on Plates Noo 6, 9,

and 27 and are given in Table 2.

56. Reduction of mein stor: peck dizchorges by individunl

résBRV0irs.. Whereas the storage in en individual reservoir produces

s measurable and generally dependable reduction of peek discharge at
tributary index points, its effeect on s Comnecticut ULiver index point
is dependent largely on its action as part of a group of reservoirs,

It is possible to coapute the modified Connecticvt River hydrographs
for each reservoir by flood routing, edded one by cne to form e system,
but theresults would be misleading, for each reservoir sltors the
flood-reducing possibilities of the next one., A4 more practicel and
representative value was obteined through the detorminsvion of an ever-
cge between en effective volwune of storage index, M, end an effecetive
peok discherge index, M.

57. Volume Index, M,- This index vms derived frow the March

1936 flood for which mere complete date verc awileble than for any other

one of record, and from the "Damonstrotiorn Ilood," A1l tributary hydrogrophs
ot geging stations of the United Stetes Geolopicnl Survey, where avail-

able, ond otherwise from reinfall end melting snow-cover .applicd to

distribution graphs, weroe rovted individuclly through the netural velley



storege of the Connecticut River to the index pointu, Arproxim.te
dom site hydrographs, routed to the min river index peints, weore
obtained by provortioning from the routed tributary hydrogrenhs ve-
cording to the cstimoted volumes of runeoff at the dem sites and ot
the tributary geping stetions, The effeotive volume indox wms then
computed by the following formulu. The valuos deseribhed bolow arc
indieated on the hydrogravhs of the following sketceh,

(Qn - %ﬁ) vVA
( Qﬂ ) t..‘.‘rv:’_

—
r=a
1

100

where 1 = cmpirieal fleood roduction from stering of offzetive
flood volume &5 « por cont of the droinege oroo roletion,
Q = 19%6 notur:l peak dischrrge vt index point,

Q = 1936 mo2ificd peak dischorge ot index point within limite

of possible reductions by n systom of roservoirs,

1]

W = empiriecl volune, a, b, 4, e, ¢, betweon noturnl ond
modified hydrogravhs within tinmc limits of ¢ffcetive

stering. (Modificd dischurge ot ¢ wmos computed s

/ -
- f
Q'JTl 1 - . 75 ‘\ Q.n "“E..P_,EE

2 general valuce delermined from o study of nuncrous
modified hydrographs.)
w = volume, m, n, o, p, of routcd noturcl dischorge from

nodoem osite within the time limits desceribed obove,



58. Penk Discherge Index, W.- V¥ithin the tine linits described

nbove there mey be o consideroblc voriation in the shape of the routced
dam site hydrograph that, if stored, vill produce varying cofficioncics
of peak discharge reduction, but the scme velue of M. Te correct for
this foetor an effective pesl dischorge index, N, vhich ellows {or
degree of coineidence with respect te time of the peck dlscharges of
the noturel hydrograph andof the routed dem site hydrogroph, wis con-

puted by the following formula:

g = qQ VA
i ARy 100
whero
N = empirieel fleod reduction from storing ot instoint of
peak dischrrge ot index peint os o poroent of i
droinrpe aren relatien,

q = discharge of routed dam site hydrozraph ot insinnt of

poclk dischorge ot indox point,

It is noted thet ¥ would cqual valty under thoe somc ecnditions for shich
M would equal unity. Values of M, W, end their average derived from

the I'nrech 1936 cnd the demomstrotion fleoods for all tributarics of the
wvatershed nrc siver in Teblew 10-12 dnelusive, The proboble per cent
reduction of veck dischorge nt enclh index point by each reservolr under

considerction vms computed from thc formulo:

C = (3! : i) CVE . ﬂ£
N o A

Values of Gw for all reservoir sites under conciderction ope shown in
.

el

Toble 1%,



0.7%

o, L
¢ =1-l1. 2 2
T-1 A
0.7%
C = 1 - C { I_l £ Ad, -
T2 T-1 = - 171+ e e
=
=1 - - - B . a L
Cpog T4 = Ol y = Opp = |1 = 711 oty 4 Bas
- £ -
where
CT Y = Ratio of reduction of notwral peal: discharge to nrtura]

peck dischargse at tributary index neoints for first reser-
voir above index point i» arder of cconcmic ronking.

Crp retic of reductiorn of notural peck discherge te noatural
peak disehrrge for seennd reserveir.

ratis for third reserviir.

(o]
4
|

Where several rescerveirs vere loctted sbove ¢ tributory irdex peint
there wes suPPicient divergence ik annunl costs per acre-foot of
storage to mie possible the estoblishment of the corrcet crder of
ceonomic rarking from this index clones. In obtcining the reductions
by individual rescrveirs as pert of o group without prioritics, ewnch
we.s comruted ¢5 the first one, and this wes used we o besis for pro-
perticning the sctual group reducticn, “hen L, vhich %5 oquel to 2,
is greater than 1,0, it ig emitted, 8tcted ctherwisc, when the copoeity
of the roscrvoir is greater then the fleed velunme, CT is & funection
only of the dreincge trees. The v rotios arce cmitted from the above

v
equations beenusce they ore inteonded for uso in determining roductioms
of normel floods of varying irntensitics for wvhich the probeble distribu-

tion of wvolume of run-~off gbove the index polnt is o unilora valuce of v.
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Tt is normelly expected that the probable volume of run-off per square

mile at any dam sitec above the index point is the same ns at the index

point. The Y rotio in the formula adjusts the 11 values derived from

the 1936 flood to this normal expectancy. From & study of the above

sxetch it can be seen that, if the routed dam site hydrograph were pro-

portional in shape to the hydrograph ot the index points, snd if y

v

equalled wity, then } would equal unity.
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meximum possible rete of melting of = lorge acewwletion of snov cover,
The moximum spring flood of record on most tributories of the Connecti-
cut River occurred during the peried lMarch 17-25, 1936, and was formed
by run-off ot & factor of 1004 from reinfnll that varicd in meon depth
from 3,1 to 5.L inches and by rum=-off from meliing snov that varied
from 2.5 to 5.5 inchas. The grentest rocorded depth of reinfall in

the aren affected by the storm occurred -t Pinkhum Hoteh, Verr Hampe
shire, and amcunted to 13,6 inches for the period March 1622, inclusive,
of which 10.8 inches occurred in thrce days, HMarch 17«19, ineluzive,
The reletion between draincge orea ond mean derth of reinfall for the
latter period ves determined nnd is shovm on Plate No. 29 from vhiech

it can be seccn that the nean depth of reinfsll veoried from 10,5 inches
on 20 squerc miles to 3.6 inches en 500 sguore niles.

€2. Relotion of rainfoll intensity tc¢ time.- Knowing thet in-

—r—

tensity of preeipitation during any storm period is scldom unifornm,
the reletion between maximum reinfall denth and durction vims dotors
mined from detn ond studics of record for tho northeastern United
States, Rainfcll intensity studics feor this rroo hove bern mode by
others for durctions varying from 5 minutes to 5 doys. The results
of these studies, vhen converted from intensity to derth of rrinfall
tnd eombincd, determine the grephs of durstion versus rainfrll depth
vrith proboble frequency of reocurrence s parcmebers as shoim on Plote
No., 29. From these grophs it mey be seon thet the total depth of
roinfall which will cecur en the averrrc oners in onc hundred yoors
vories from 3,0 inches for the one-hour poried of meximu intensity
to 7.8 inchcs for the 72-hour pocriod of meximes intensity. The in-
tensity for the some sterm for periods of less then one hour in-
creases ropidly, snd the totel depth of reinfell amounts te 1.1 inches

for the moximun teon-nminuts poriod. From o study of oxcescive
F ¥

12 -



short-time precipitation records for ten recording rain gages it weas
determined that the maximum derth of rainfall for ten minutes amounted

to 1.6 inches.

*(1) Bernard, }.li., "Formules for Reinfell Intersitiscs for Long Durction !
Am, Soe. Civil Eng., Trans., Vel. 95, p. 9592, 1942. .
(2) Miami Conscrvancy District, "Storm lRainfall of Yastern lmited States.
Tech. Rep't., pt. 5, 1336,
(3) Yernell, D.L., "Roinfall Intensity - Frequercy Dato,” T, 5, Dent, Agri.,
Misc, Pub. No. 204, 1935.

t

63. Time of most intence precipitation during the storm period.-

The period of most intense precipitation may ocour et ony time during

the curation of a storm. Continuous rainfell records of tihe U', 8. Wecther
Bureau for the twenty most inltense storms in the post thirty yeers ot
Providence, Rhode Islond, many of which are shovm on Plate Me, 27, and

of the November 1927 storm at several points in New Bngland shown on

Plete ¥o, L indicated thet the most intense precipitetion would probrbly
occur necr the mid-point of the storm period,

Studics of United Stetes Jonther Dureau for Corps of Englinecrs

6. Relations of moximum rainfall depthe to durstion.- The mox-

imuzn possible storms for which spillways should be designed hove been
determined in the past by increcsing by o fucter of s.lety the moximum
storm of recorc in the geographicol repion of the proposcd roscrvoir.,
In order tc estiblish o more rotional method of detormining the meximum
storm, the U, S. Weethor Burecu, in coopervtion witlhi the Corps of En-
gineers, U, 3, Army, mode & study of the meteorcologlecl conditions ond
topographic fertures iniluencing the storms on the dreinegs crons chove
oll proposed dom citos, Sinec the effect of theso foctors upon the
relotion of reinfell intensity teo duration hus not yet been complotely
enelysed or successf™lly evelueted the relsation of moaximum roinfoll

depths teo durction wus determincd in the %Weather Burcou study from the

- L3 -



rainfall records of great storms in the erem considered. £ graph show-
ing duretion versus meximum rainfall depth in percentage of the maximun
depth for one hour as determined by tils study is shown on Plate YWo. 27.
According to this graph, the moximun depths of rainfoll for G-hour and
12-hour durations are 230/ and 230%, respectively, of the mexiium denth
for one hour, From this graph the depth of rainfall that occurs during
the one~hour period of grertest everage intensity ond during the one-
heur perieds of succeedingly lesser intensity may be determined ns per
cent of the maximum depth for one hour ond for a sterm of any given
duration may te expressed In per cent of the total depth of roinfell,
For a storm of any given total depth of reinfell and duration the vel-
ume of rainfall ocecurring during any one-hour peoricd mer be expressed
a8 the average rainfall intensity for that perioed and thus establish
the relation of reinfall intensity to time for that storm. The re-
letion of rainfall intensity to time for 1.0 inches of rainfall in

36 hours with moximum intensity at the rid point of the durstion was
determined 1n this memner end is shown on Plote No. 29.

65. Syncpsis of cir mass theory.- ¥hen the tempersture of rnir

of o certoin meisture content is reduced below tho saturction ten-
perature, precipitotion results, The roduction of towmpercture is de-
termined to a lerge extent by the reduction of atwospheric pressure
a3 the air riscs to higher nltitudes. Thus, the rote of rise de-
termines the rete of melisture release. lolst cir rmesses rise when
they encounter rising ground, and also when they mect a colder,
heavier mass of cir. In the first césa, o topographic "front? is
cstablished, cand in the latter case o cold "frout". £An upwerd slope
is ercatezd betweon the rising ground swfeee ond the noving rir ness

and 6150 between the cold underlying air mcss, ond the upwerd moving

- Ly -



warm air mess. Along these fronts preeipitotion may be expected in
proportion to the moisture contcnt of the air ond the rate of risc of
the warm air mass up the resultant topographic or cold cir mess slope,.
When cold fronts are formed in the winter and spring, the molist sir
masses orc rather stable and their rates of rise as influenced by the
topogrephic or cold oir mass slopes cre reletively uniform but in the
surmer and fall the cir masses erc leoss stoble becousc of the grecter
snd morc rapid chenge of tempercturo, end once coused to rise, they
may move aloft elmost vortieally nt high veleeity. In the sumer and
foll the instability ond violent and wnpredietable moverent of the

air masses preclude cny oceurntc or neor-nceurete calculetion of slopes
of cir masscs.

66, Moximum depths of swmcr or fell rainfell .- The moxinum

hourly rete of precipltetion fer ¢ loeality, as dotermined by this
study, wos bosced upon expected maximum econditions of vwertical escent,
temperature, pressurc, and thickness of the meisture-lades =ir mass.
The reote of vertical zscent depends upon the topographie fectures and
the conditions of the incoming roisturc beoring oir end the colder nir
mass it encounters, For the unstublce summer conditions the moxinuw ex-
pected rete of cscent wes besced upon the rote of risc required to pro-
duce moximun lmovn precipitoetions. The maximum moisture content of sir
is ¢ functien of the t empersture and pressure, cad this funeticn is
known. The thickness of the moisturc-laden air ress end the roisture
content at vorious aititudes wos besed upon the results of observations
of cress-sections of air, The rate of preciplitation ws detornmined from
the moximum conditions, were nssurmed to continue for onec hour and thus
determine the meximum depth of roinfall for o durction of onec hour.

Since the meoisture conternt varies for alr coming from several dircctions,

-l
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depcnding upon the proximity cof meist tropienl climes and intervening
ridges of topogrephy, the moxirmm denths of roainfall for o durction of
one hour as detcrmined by this study very from 3.4 to 3.9 inchos,
Portions of the weterched subjeet to siniler moezimum metcorclogiecl

cenditions are shovn on Plete Ho, 23,

67. Moximua depths of winter or spring roinfell .- During the

winter end spring the fronts cre rother stablo cnd the rote of ascont
moy be determined from the assuwmcd veolocity of the incoming v cir
mass nnd the slope of the topographic or ecld fir frornt. The lower
tenperatures preveiling during these scosons limit the melsture cone
tent of the alr, ond the resulting moximunm reteos of »roeecipltcotion ore
lowrer thon those for the surmer one £0ll sensons, The mexinum depths
of raoinfall for o durction of onc hour to be cxmected during the winter
and spring as determincd by this study, vory froa 0.5 te 0,3 inches,
Portions of the vrtorshed subjoet to similor mexinmum metoorologiend

ar

conditions durirg the winter and spring orc shevn en Flote o, 23,

63, HMaximunm retos of melting snow.= Run-off fron vinter storms

mey b e augnented by the voter from melting snow covers The dehermino-
tion of its moximun cnouvat is hosod upon the exinm deosth of snow thet
mey oeeuwmlote ot cech loenlity tnd the makirwm retc of nelting. The
first of thesc iz determined from o study of rrst roceras of snov foll
and the letter from the day-desreo ccowwl-tion of Uonerature shove
frecezing, The rosulting cstincted moxinue rele of rilting of snow
cover is 1.2 inehes of woter per doy for thet vortion of the wtershed
in the upper htlves of Worr Fepshire ond Veront, cnod 1. inches per

oy ¢lsevhere,



Comprrison of Results -

Vieather Burecu wnd Investigetions fron Usiea of decord

6. Relotions of reinfell denth Lo durction.- The rclations of

P

ainfell depth to durction vere determined from reinthll records, ond
sinceo all the recent studies of this noture vvere rude from approxirotely
the same records, thorwsulting reolotions sheuld be in elose 2ccord,
For purposcs of comporison the relatione of rminfell derth to durction
were plotted ns timce vorsus perecentoge of the depth for one hour, cond
ore shown on Plete Mo, 29, From thesce grophs it is scon thet the toteld
depth of reinfell for the 12-hour pericd of muxinwue intensity is 230
per cent of the moximwn depth for one hour, rs deternined from the
Weather Burecu study, ond 1390 per cent from the vther studies, This
difference must result from the dote used in the studies und the in-
dividusl treatment ¢f these doto,

70, FHoximum sumicr or foll storms,- The grectest swmor storm

of past recerd in the creoe considered occurred in nere thw one doy mnd
less then two days and thereforce wes estirmted to ececur in 30 hours, ond
vericd in meen depth from W.6 ineh-s on 20 squore riles to 11,3 inchos
on 500 squore miles, The maximu swmer or 211 sterns, os determined

Fal
v

by the Weother Burecu study cre shovm os grephs of dureticn vorsus nce
cunileted menn depth of reinfoll on Tlrte Weo 29, Trom Lhose grophs
it is scen thet the nmximm tobrl depth of roinfell oxpocted to occur
in 36 hours vrries fro: 13,2 te 11,% inches ot voarious portioms of the
wetershed sceording to the topogranhic off'cc? vpen the alr nesses. The
relaticon of depth of raiafall to size of droinnge arce wws net dotior-
nined in the Vesther Burcou study, vhile look of suflieicnt dode nre-
cluded any evelurtison of the tovogrehic offeet by o study of the

storms of rcord, Assuning the moxinmen dopths of reinfall to be ox=

pocted in 36 hours from the Yeathor Bureau study to apply for cdreine

- L7 «



o

gpo arcas of 50 squore miles, grophs of droine;e nres versus wean
depth of roimfall for varicus portions of the wotarrshed wore detor-
mined from the relotion of nree teo depih established by the grectest
storn of record in northeaster United Stetes crd cre shwm on Pleote
»

Nos 29, Fronm thesc grevhs it is scon thet the marimm ncen deopth of
roinfell expeoted to oceur in 34 hours on o dreincee cren of 20 sguere
miles varies fron 11.7 to 13,7 inches ond om o dreinsgze oren of

sgqurre miles varies from Ay to 11,0 inches,

T1e Moximum vinter or spring storms sand sneov eover,~ The mox-

irun winter or spring storms ne deternined by the Vesther Burcou
study are shovm s pgrophs of durttion versus ccewwlated ooan depth
of rinfell on Plate Wo, 29, From these sriphs it is scen thit the
nexinun total depth of rainfall cxpeeted e cceur in 26 hmurs Taries
from /1,5 te 7.0 inches on various nartisne i the wotershed recording
to the topogrophic e¢ffcets upon the sir woscs, The maxinue ovpoeted
run-off fron nelting snew cover vorics fron 1.2 $u 1. inches on dif-
ferent portiorns of the vinkershed rnd st be cdded o the runeoff
from rainfell, The grentest twinter or spring stors in the wreo con=

2

sidered recurred during the roried lirrel 16-22, 12346, The »enn donth
of rainfoll thoet ccewrred during the T2-hovr peris{ of “woxdoun in-
tensity voried from 18.7 dnches on 20 squre miles to 3.6 inches on

500 squore riles, The center of this sterm eccvrred in the mountrinovs
regleon of New Hampshire, Just cost of the Comecticut River “ntershed,
and the rugrged tepegrephy in this region undoubtedly had rrried effeet
upont the rete mnd velume of preecipitation, The mexinum neen denth of
reinfell on ony tributary of the Comnecticvt River during the merizd
Morch 16-22, inclusive, 19236, cccurred on the Chicopec River o4

Bircher: Bend, enc smewnted te 5.4 inches, thile the reslmum rvreoff

from nelting snow cover seccurrcd ~n the Ottouguechec Jiver ot ilorth

- L3 ~



Hartland szd srounted to 5,5 inches, These wmlues sre well under the
meximum to te expected, as determined by the Menther Durcev study.
Graphs of drainage area versus mean depths of roinfall for wverious por=-
tions of the wetershed vere. detormined, as for the swmer storms, {ros
the maximum depths of reinfall in 356 hours from the Weather Purcnu study
and the relation of area te depth from the greatest storm of reocord,

and are shown on Plate No. 29. From thesc grephs the neen depth of
rainfall oxpccted to cceur in 36 hours on a drainerc area of 20 square
miles varics from lp.7 to 7.2 inches and on o drainesc orex of 500 sguerc
milos vorios from 3.0 to .8 irches.

Adoptod Desizn Storms ond Xusulving Mloods

2. Adopted swmer or {ull storms.~ Tho Lotel depths of roin-

[

fall during the summer or fall s»illvay-desisn storms cdephbod for this
report are shovwm ¢ s srophs of draincse arcoe versus denth of rainfnll

Lorodined oy inercosing by 505

on Plate Ho. 29, Thoro graphs wore &
the relaticns of draincpe arce bo moen dopths of reinfall for the mox-
imum %6 hour surmer storas from the Vesther Durecnv study. Due to the
metcornlosienl conditions ond topegrovhic fecturcs influoncing the
storms on various portions of the wotershed, the meun depth of roin-
£5.11 during the sumer or fall sniliwey-dcsign storm on o droinere

arca of 20 cqu re miles varice from 17,6 to 20.6 inches und on 500
square miles verics from 1.l to 16,5 inches. The graphs of droine

spe crew versus roon dopth of rodnfoll for the surner or fall sulllvey-
degsirn storn crp identificd by lottors rnd povern thoso partions of

the vmtorshed gimilorly identified wnd shoum on Plete Yo, 23, The
relation of reinfrll intensity to time, cdoptced for thesc storms wes
determined from the Yeother Rurccu study ~nd is shewn on Plate e, 29
s & proph of roinfall intensity vorrus £ine for 1.0 dinches of rnine

£811 in 36 hours. The rain groph determined from these relotions for

- L9 -



o typiesl spiliwey design flood with a tetzl depth of reinfall of 18,3
inchcs is shown on Plate Yoo 29, The moximun rainfoell intensity from
this graph is 12.6 inches prr hour =znd the avercge rote for the 1-1/2
hour period of maximw: intensity is LJi inches per hour,

75+ Adoptcd winter or spring storms.- The total depths of roin-

fall during the wintor or spring spillwey-design storms cdopted for
this report cre shown as grophs of draincge srea wversus mern depth of
reinfall on Plote Noo 29. These graphs were determined by inercosing
by S507% the relation of droincre arca to menn depths of roinfoll for the
maxinum %6 hour winter storms freom the WWeathor Burcou study. A dotore
nined by these griphs the menan dopth of roinfoll on o draincge arce of
20 sgunre milecs vories from 7.0 to 10,9 inches and on 500 squure miles
vories from 5,7 to 8.3 inches. The graphs creo identified by lotters
snd govern those portions of the wrtershed sinilarly icdentified end
shown on Plate Mo. 2. Tho seme reletion of rainfell irntensity to time
vas used for this storm 2s in the cose of tie surmer sterm, The cdopted
rm~off from melting snow wns determined by incereasing by 507 the moxe
Imawm retes ne cvelusted by the Viewther Duronu study. The resvlting
rotes of run-off from melting snowr snounted to 1.8 ond 2.1 inches

poer doy mnd vere ossumcd to run off ot n conmstont rute.

The Opillvay=-dosign floods.- Having detcrmived the ncen denth

of rainfell cnd distribution of the grillwmyr—design storn the rosulting
fiood hydrogroerh ot erch dom site wes computed from its distribution

groph using time Increments sufficlently smell to eveluatc the offeocet

of ropidly chonging stora intensiticss In the surmoer ond f£oll scosons,
due to abgsorpbien and evaporetion, the reinfrll that runs off will %e

less thor 100%. The per cent of run-off +111 dopend uporn prou-d snd
etrospheoric conditions and the intensity of rrinfell, 8ince the spilliny-
design is bosed upon the worst possible netcorologicsl cornditions, o run-

off factor of 30% was used in computing the design flocd hydrographs
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for tho sumer cnd £211 scosons, A typlesl flood hydrogruph frem the
meximm swmer or fall spillway-design storm 1 showr on FPlave To. 20,
In the winter cnd spring floods, the storn roinfnll weos eorsidercd to
run off ¢t a fochor of 1005. Tho hydrooroph froc nelting suci=cover

s obtoined by coasvnding ooconsbont rote of rur-off, cnd thie total floed
hydrogreph ot the dom site v obtaircd by andding the hydregroph from
relting sn~vy and the hydropranbh from the wintor ctorm. & typieal {flood
hydregroph from the rmexinum winter or spring spillvay-deosign storn is
shewn en Plate Moo 30, The spillevny surchorss storage ot most of the
propnsed roserveirs is smoll end the wrxirum splllwey discharpe depends
upon n acceurnte detcrminotion of the desipn-flocd peak dischrrge. Te
do this securttely reguires not only thot the moxinmum roato of precipita-

tion be knovm but slse thot the distribution grophs be cecurntely detor-

mined, Tho derivation of these distribution grophs is trented oon-

o
-
L=

plotely in Daregrephs 20 to 29, irneclusive, In Tahle
pot.k discharge, floed veluie, and flood durction for tho cumacr or froll
end vintor or spring cpillizyedesign flcocs ot ench doom sito ord on Plote

Noo 30 the peck discharge of the soverning flosd hydvoproph b crch dem

gite rnd also the estimatoed mexiinn 41 w ool record ure plotted
versus draincpe arcc. The forrer cre genernlly severnl times the lotter.

Types of Spillwnys ond Thelr Dischirpge Charsctoristics

75« Types of spillweys .. The types of structwes studied for

this report ore ogee, snddle, side-charnel, snd ;rrrnirg-olory spillbamys,
Grted srilluiays ond spillweys vith Qlechboords hove not Leoen considered,
Fossible submergencc of the spilivey wns elimincted in 011 coros creeoph

in thr neorning glory tyne by ndeounte slope nnd dischorg: chonnoel below

the spillvmy. Tn the desipn of © spillwey structure, it is douirowvs



to pess a given discherge using the mest econemicrl spillwny scetion
pessiblc, The physiesl chorncteristics of the spillwny structure end
approceh chenmel such os height ond shope of the contrel, longth md
noterial of the spprooch channel, ctel, erch heve a norked effeet upon
the ability of the structure tc poss the discharge., A detniled cvalus
ation of these foctors is, therefore, on ocoronide neecessity and they
nre trooted in the following., For this report, to core for iftetors
vhich cculd not be evaluzted nt this tine, safety foectors of 10% werc
applicd te ell discherpge coeflficients cxeort for thesce structures over
100 feet in hoight where & 5 per cent foactor vas used. The adopted
spillway dischorge coefficient «t coch den site is given ir Todble 1l

76. Bibliography.- A bitliogrephy of pepers on theoory ond e Xe

perinental date related to spillwey dischorge characteristics thot
are referred tc in subsequent poragrophs are tobuloted below:

l. Ogce Spillway.

*1 Bazin, H., "Anncles des ponts ot choussces.' - Oct. 1383

*2 Horton, R. E., "Vieir Experinents, Coefficicnts, ond
formulas" , U, §. Ccol. Survey, Yetor Svpply Poper
200, 1907,

*2 King, H. W,., "Hondbeok of lydraulics"., - 1709

*2  Russell, G, E., "Textboek on Hydraulies” - 1905

*3  Schroder end Turncr. "Precisc ¥Weir Meosurenents® -
Trons. AS.C.E., Voluic 93, 1323, Ps. 299.

*l, Cline, C. G., "Dischorpge Fornule and Toblos for Sherp-
Crestcd Supprossed Yeirs' - Trens, A.S.C.0. Volune
100, 1935, Pg. 296.

*5  Creoager, Y. P., "Ingincering for ilaschnry Dams" 1929

*6 Dillmen, C,, "Untcrsuchunien ern Ueberfallon" -
Mitteilungen des Hydraulischen, Mumich 1933

*7 Rousc, H. & Reid, L., "Medel Rescerch on Spillvmy Crests".,
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*8 Negler, F. & Dovis, A,., "Dxporiyents on Dischorge ~vor
Spillwoys and Fodels, Kcokik DamJ' Procecd. A.S.C.T.
February 1929.

2. Scddle Spillwoy.

*G  Bokhmeteff, E., "Hydraulies of Open Chenncls", 1932 ,Page 35.

*Q  Thomas, H., "The Hydraulics of Flood Mcevements in Rivers,!
1937.
% Side-Channel Spillwmy,
*10 Hinds, J., "Side-Chamnel Spillways: Hydreulic Theory,
Economic Frctors, ond Exporimentel Determinetinn of
Losscs,” DProceed.n.S.0.E, Sept, 1925,

*10 "Dans and Control Vorks.” Dept. of Interior Publicotion.l929.
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Lie Morminge-Glory Spillwny,
*11 Xurtz, F. & Jacnichen, P., "Hydraulic Lesipgn fnelysis
Pleascnt ifill Dan Anelysis of Design. 1975
*11 Kurtz, F., "Hydroulic Design of the Shoft Spillwey for
the Levis Bridge Dex, tnd Hydreulic Tests on Working
Models," Trens. L.3.,0.FE. Volune 853, 1925, Poge 1

T7e Ogec spillway.- Stondard practice is to beosc the curve of

the spillway on the profile of the fully ventilcted nappe of vnter flove
ing over a sharp-crested weir., Thics practice is founded on the thoory
thet the presence of o sclid structure below the nappe, ond in irmedicte

contnct with i€, will net appreciably affect the coursc of thoe frecly

4

falling particles of watery thet is, neithor vill the nappe tend to

spring lcose from the spillway frce, nor will it exert pressure upon it,
This is not essentially t rue 25 the presence of the solid structure
below the nappe irmedictely reduces the stotus of flow to thrt of on
wuventileted condition with the rosulting discherpe exorting slight
pesitive proessures ageinst the chructures Cinece negetive pressures
arc structurally undesireble, design by this methoed producces o small

desired factor of safety. The spillway profile upsiresn fron the

centerline of the crest desipgnated as the "rnoad" is simulated frenm

experimonts on ceratcd shorp-crested veir Jet profilces as derived by
Bezin, *1, the results of which are shown on Plate Ho. 31, Figure 1.
The spillwey foece or dovmstrean s¢eticn is derived from a mathenntlenl

continuation ~f the Bozin jet. The meximun spillvey swrchoarge used in

b1 1t

desim hend, The brsic

o

conputing the profile is designnated as the

) t
theorcticel oxpression for the flow ever a spillwvay is given os:
Q = CLE/2

where Q = theoretienl dischorge in c.l.s
L = effective longth of crest

»
H = measured hesnd in feet, end

b ]

C = the coefficicnt »f dischurge vhich depcnds
upon the shape of the erest, velocity of
epproack, cte.



Many attempts hove beon mode to oxnerimentolly cviluetc the maximum
volue of the coefficicnt "C" by usc of the sharp-crostod wicir, *2.

Eoch experimenter gnve coenclusions as gencrolized formulse which differ
from thosc of other cxperimenters, but coeh is supported by exporimental
datn over o definite renge of herd snd height of welr. Perhaps the
only set of cxperiments npproeching completeness is thot of Schreder
and Turner, *%, produccd in 1213 at Corncll University and shown on
Plate No. 31, Fig. 2. A mcthomatienl analysis of nll oxisting doto

by C. G. Cline, *4, rcsulted in the ancceptance of the Schroder cnd
Turner rcsults cs ©~ basis for his formule thich is in clocor agroencnt
with the totel ronge of deta than any of the stunderd formulus by other
exporimenters, A comparison of the nost proninent dets, nomely thet

of Bazin, Francics, ichbock, cnd Schroder cnd Turner, is shova on FPlote
Ho. 31, Fig. 3.

73. leasurcment of hecd,- The messurcment of the hecd in shorp-

croested welir cxoeriments 1s tekun s the vorticel distince from wolir

crest to wotor surfree (t o point sufficiently ranote from the wveir to

[

uvold the surfree curve, which is rv loost tio tmd onc haelf tincs the
heod upstream froem the ercst, The nessuranent of the hoad on o spill-
vey is the differcencs in clovetlen between the crest of tho srillyvay
end tho cnergy prediont at a point corrcsponding to thet ot vhich the
hond is meosured cbeve the weir. An inspeetion of the Bogin curve for
¢ verticel-frced welir shows that the wnristion betweon the woir erest
end the hich point of the under side of the noppe is 0,11 tinmes the
vieir heod and thus the hecd on o dom o evest would be ,J2 times the head
velr crest, plus the weleeily hend, or

o

H, = g1 + VvV "2p
w v
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Conversion of the hend ot the vwelr ercst in the Schroder and Turner
experiments teo herd ot spillwny crest end oubstitution in the dis-
cherge formula will result in nce valucs of the cosfficient "C" cs
shown on Flete No. 31, Fig. L. Cocfficicnts ronging from 3.3 to Lk
for the sherpecrested weir fall between 7.9 and L.20 when comverted
to spillwey cacfficients. It is belicved thoet on exnct experimentnl
enolysis will point to & single value for "C' for the design hond., The
essumption thet 0.110H is the difference in elevation betwcen velr and
dem crest for low helghts of structure involves s small percentoge of
error as the limite of flow lincs approsching the crcests of various
heights of structures simulote Bezin's curwves d, ¢, 1, cte., Plote

No., 31, Fig. 1, in which the frctor becomcs 0.089H, 0,061, 0.0L0H,
cte., respectively.

79. Cocfficient, "C", ot the design head.- The single mex-

imum value of "C" ot the design hend for 2ll heighits of structures hos

been accepted by W. P. Creager, *5, who derived C = 3,34 from dote in
Horton's paper. Experiments by Dillmenn, *6, in iunich mode in 1933
found this value to be cbout [1.0L. Rouse and Reid, *7, in experiments
et the Hossachusetts Institute of Technology found this value to be [1.01,
A wvnlue of 11,05 for the veir crost was brought to ;.02 in onc cuse,
shoving thoet o stmll variction in dischorge moy be e xpocted with the
filling of the under-nap with nesonry, This mny be wecounted for by
the difference in pressure duve to variction in surfrec tension mnd
viscogity. A valuc of .01 hus beon cecepted for this roport. A
study of discharge noosurcments on the cetual structure and medel of
the Keokik, *8, shows thot discharge measurcments {ollow the 4.0l

" vulue for the design hend, Any inercose in the crest seetion, over

thot shovm by Bezin, with the flow adherivg to the crest will result in



positive pressures., In general it may be said that pesitive pressures
in the region of the crest ere accompenied by & decrease in the discharge
coefficient whereas a negative pressure significs that the coefficient
is increased, The need for maintaining the theoreotically perfect

nose is, therefore, apparent. As statcd by Rouse and Reid, "A
hydrodynamicel approach to the problem of curving flow, such as that
over woir crests, shows that conditions £t any point in the flow are
dependent upon thosc directly upstream. It has been demonstratod by
Bozin and other investigators thot any chenge in the crost of o veir
will reosult in o cheange in the neppe profilel For any modifiication

of the nose the coefficient "C" vwill wvary from L.0l tmd the degree of
change will nced to be determinced by model study.

80. Cocfficimmt, "C", at honds other than design hecad.- For

o spillwey designoed for o given hend, the 4.0l cocfticicnt mey be haod
only for thut head, A smoller hond on the ersst would heve o nappe
lying within the spillway profile, ond, thereforc, positive pressurcs
with accomponying decrcascs in the dischorge cocfTicicnt. Exprrimental
velues for the full renge of coefficicents rre given on Flate ¥o. 31,
Fig., 5.

81, Allowonce for velocity hecd rnd friction loss in approach

channels .- For this report, the definition of surcharge on a dum is
the difference in elevntion betwecn the crest and the s%il1l pond. As
previously mentioned, these coefficicnts vpply to the hend vt o point
Just upstreom from the crest and yet so remote from the dem os te oveid
effeets of the surfrce curve ond H = depth of woter + velocity of herd.
“here the approach channel wos of sufficient length to entoil friction
loss, water surfece curves werc computced to still pond olevation to

determinc the surchargo. This gove © correspvonding deercase in the
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full renze of dischirgs coefficionts,

82. Ssddle Spillway.- The saddle spillway is o broede=crested

weir with o downstrecanm slope, the grode of the sleope determining the
locotion of the contrel, DLischarge at the contrcl is ceriticnl dis-
cherge end mey be computed by
= -'“'/ -\ A
Q=eale /Db £ *G, where
Q = dischorge in e.T.5,
= ored of cross scetion in squmre foot.
b = width of sretion at water surfece in fact.

cocelerctisn dve te grovity in feet por
sccond r scoond.

0o
1

G3
#

Should the eontrol bhe removed ¢owmstrorm from bhie gnillvey erest the

surcharge 1s computed fron the eontrel by bockwelor computetions. The

heed loss duc to entrance is cvolunted by cdding D per cent of tho

velocity hend at the crest o the hend et the cerest, The "C" cnef-
e

ficient in the formule @ = CLHZ < for eriticenl ficr is 2,037,

83. Side=chwingl spillwey.- Therc is little precedent in side-

chrrnel spilluny desigr other then the worlis of the Turcen of Ruelemation,
*10. A theorcticel analysis of their desigs methods published in the
Proceedings of the Americen Seoelety of Civil Ergincering, in Septemter
1925, by Julisn Hirnds, is the basis of design fer thic report. Mr,

ind's analysls is predicated on the hypotheses that the energy of flow
over the spillvaye=crest is entirely leost in the stillwey chommeol ond
thet the flow moves of f et right rngles to the dircection of spilluny
inflow dus to slope required menentun,  The spillieny moy be divided inte
threc sceotions as follows: the ogeo srillwey crest, the ~utflow chen-
nel chove the contreol, and the outflew chammel bolow the eontrels The
ogee spillvmy seccticon is designed as rn ogee dom to the submurgence line;
discharge chorsctoristics of This section are os previovsly deseribed.
The control or point of criticel flovr mey be leocrtes? ok or dovnstreon

from the end of the ogoe scevion. The seetion oleve the contral is
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designed to sufficiently remove the {low vithout ercst sulmergence.
The scection below the control is designed with ¢ slope sufficicnt %o
discherge the flowr ot & depth belov eritical.

8Ly, Horring-Glory spillway.- Thc morning-glory or shuait spill-

way structure is o combined spillwmy aid conduit, #1l1, The mornirg-
glery scction is & modified omee sectior, the crest being eirculcr in
form. The discherge may be trested cs for the ogec dom to the sub-
mergence limit with reductions in the ercst length due te troiring
piers, which mey be evelusted ot 4.5 per cent cf the hoed for each

contraction, The tumnel syston is desipgred to pass the reguired dis-

cherge ot the design herd wvith the ercst suimerged,

(Report continued on fallowing prge)
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Determinction of Spillway Sizes

85. Initizl pool clevotion,- Sinece the stresms in the Connceticut

River Brnsin sro¢ susceptible to cdditionnl developmert in the futurce for
vover and cthor conservotion, thers is o nmossibility thot, o some time
within the 1ife of esch proposed flocdecontrel rescrvoir, its present
intcended use for flvod control mey be medificd in fover of usapge Ior oine
ereasing the low-vmter flow for bencfit of power cor other esnscrvotiom
uscs. Under suveh ecnditisas, the reserveir wmight be £illed to syillwny
crost at the time of the spillwoy-design flood. The vessidbllity is for
more remete for o roservelr with cutonatic outlets and e gate thon it
is feor cne with pote-centrolled cutlets. Therefero, vhereroer futontic
outlets are wscd, the resorveoir peol clevetieon ot the beginring of the
flocd is considered to be ot the bettor of the csutlet, on? for all proe

poscd reservolirs with gate-controlled outlets, ot the spillmy crest,

86. Conditions of outlcts.- It is assumcd thet outlet cotos moy

be freozon in the closcd pesiticon or renderod incperable end the cuts-
notic cutlets moay be elogged with debris or elosed in some ofhior reaner
at the begirning of the spilluway-desipg flood. This criterion for

.
sutonatie outlets does not cffoet the eritorion ~f Perogroph 35, oons
cerning initial pool elevoti-n, the recsoning being thnt clthionpgh the
sutonietie outleots ore clogged with debrie, so cg £ render thelr dis-
cherge copaelity ineffgetive Jvring the spilluay-cesign flood, the elear
spening will be sufficient to keep the roserveir enpty during perisds of
nerrel strean £law,

37, Generanl procedure of detormining elze of spilluny .- The fype

end size of srillway desircd ot coch site is thot vhich will poss the
spillwey~design flood without cndengering the sufety of the drin structuro
cnd result in tho lceost totel cost of roscrvsir, Tor eny piven mexinunm

surcharge -n the snillway, thore is o corresponding length of spillwey
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that will meet the first requirements. Also, there is a definite maxi-
mur spillway surcharge with its corresponding spillvey length that will
produce the least toteld cost of reservoir. The first step in the solu-
tion wns teo evaluate the s-illway surcharge versus length for each nite.
As & maximum spillwey surcharge increuses the length decreascs. Since
the elevation of top of dam is equal to the sum of the clevetion of
spillway crest, which is considered fixed, the meximum surcharge on the
spillwey, snd the desipn freeboerd, vhich i1s also fixed as described
latar, the clevation of top of dam will vary direcetly as the maximem
surcharge and, therefore, the cost of dam structure proper will vary
directly as the spillway surcharge. B8ince the cost of spillway varies
directly with its length, which vurics invorscly with the mexirmon sur-
charge, the cost of splllvay will vary inverscly with the maximim sur-
charge. Accordingly, the most cconomical combinetion is Iound by cvalu-
ating the total cost of reservoir versus surcharge and selcceting the
point of mininum cost,

33. liethod of routing floods over splllvuys.- Given the hyérograph

of inflow to the reserveir, the problem is essentislly to determine the
resultant pool elevations and outflows vhen the spilivey 1s in operation.
The method wvscd in the solution of this problem wes doerived and applied
as follers: Tor o given time incroment the ospillway dischurge is cguel
te the inflor meosured ¢t the unner timit ol the poel minus the inere-
ment of gross cepacity withheld ss surcherge storoge. Thils equation is
solved grephically through successive tlme incroumonts of cqual lonfgth.

By moking the oapproximatioms thet one cublc foot per scoond for one doy
is cquel to two scre-fect ond thot the mean rote of flow for the time

inerement is cquul te the average of the rotes of flow ot the boginning

and cnd of the time ineranent, the feollovwins cquatioms ecen be written:

-
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in vwhich Dyp T voluwic of spillvmy dischrrpe in cere=-fect.

2, and d, = spillway dischrrge roves in cubie fect
- per sccond ot bopginnire ond cend eof tine
ineroment.,

I = yolwue of inTlow o rosorvelr in rcere fecth.
1-2
i, oad i = rotes of ‘nflow te rosurveir in cubie
1 P
[ - . N
foet por seeond ot Lepinming rnd ond of
time incroment .
5 = increment of progs copncity in cere-feot,

1.2

37 end S5 T gross copceiticos in cere=fect o bucinning
i 5 - .
md end of time increnent,

t = time increment in fretimms of o doy.

In equntion (2} d2 and S5 slone are wimown. Thelr grenhiceal solution
is dependent upon the et thot they are beth furctions of vool elovo-
tions. Tvo eurves of pool clevotion versus td (volume of discharge in
nerc=feoct during 1/2 the unit period, t) symmetricni with respeet to
the pool elevntion axis, and with sceles the sne cs those of the npool
clevrtion versus gross copreity curves, arc drowm on o sheet of trons-
perent meterinl. Referqznce is mrde to Plote Voo 30 on which is in-
diected the solution for tin successive time inecrenctts vhile the nool
elevatien ie increosing, »nd for two succecsive tine increments while

the pool elevetion ig decreasing,. The shoot of trensprront meterisl is

supcrimposcd npon the copreity curve of the roscrvsir, wnd continually
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kept oriented with rspect to pool elevation. For the time ineromont
(1-2) the volume (I;_5) is laid off to thr right of the peint on the
gross copreily curve vith the abseissc (81) and the £ & curves neved
until the t d (right) curve passcs through the print with the abseisse
{sy + 11_2). The pool clevetion ot the end of the time increnent is
found st the interscetion of the t d {left) curve and the gross copccity
curves The solution obtainoed thusly follovs through the egquntion in

the erder in whieh it is written. In applying this mnethod it 'ms Tound
advantageous to sernteh the £ d curve on thin, transparcat cellulose
shects to which wooden stroight cdges were stapled porsllel t the t 4
axis, Then, cfteor the twe shects ore erientod with ruspect tn clevotion
and o weizhtod T-squore is pleocced sgeinst the stroighte-cdge, successive
steps of surchorge @nd dischrrge con be ropidly computed, Also, (t &)
curves for sovers] tentative sizes of spillweys to be tested with the
design coriteris eon be ploced on the some collulose overlay ond the come
putations repeatcd for ench size of spillwny.

8%, Detcrmination of maximum surcheorge versus spillway lorth

relations,- The spillwoy-desipgn floed, ne limited by the condision »f

the reservelr deseribed above, was routed es on inflew flood through

the rcscrvoir end over the spillmy crest by 1/16 ¢y time ineroments

for various lengths of spillway to determine the muximue surcherg: and
discherge, The zdepted surcharges and esrrosponding spillevny dischirges
cre given in Table 1. The effceet of the naturel vellcoy storsge within
the rescrvolr voms not eonsidercd becnuse 1t appecred in prolirincry in-
vostigetions to be negligible. At Victory, Pricst Pond, ond Fireh Hill
dern sites the spring spillvmy-design flood produced the prentest length
of spillweay. At o1l other dow sites, the fall srillvwey-desipgn short prowe
duced the grectest length of spillwey, In general it waos found thet

surcharge storoge is negligible compared o the flood volume, end,
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therefore, it reduced the poek dischorge of the design fleod but littie
in these crses where the proposed reserveir ic goetewcontrolled, Conse-
guently, prime importonce is otteched to the cecurncy of the eomputed
velugs of pork discherge for the design floed.

Freceboard

0. Design {rceboard,.- The design frocbunrd as used hercin is the

differenticl in elevition betweon top of Jon cnd vator surfoee of noxdi-
o1 surcherge, The wlue oy be os low s 1,0 foot for mosenry doms, if
proper provisiens are made in the anchor desipn, cd fer eerth dong
shculd be o furctisn of the fetch cxposure to wave zetion on the vp-

streom foee of dom and the velocity heoad of fthe maximum cxpected Twves.

Tho frecboerd wos eonputcd as iﬂ; of the weve height plus thoe veloeity

head of wrve velseity token from the 11lewing formulic

h + 1.5 wa + 2.5 - \/?: (Stevensonts Yornule) rnd V=5 + 2h in
wnich h = vwve helght, ¥ = the fetch in nowvbiesnl miles end V= the vve
velocity. The theoretical freebrord ot coeh ol site ermputed frov this
method is given Tablc lp. It wericd from 3.3 to 4.7 foot. For the
purposc of this report, the freocboard for corehs doms was to
feot in all coses oxcept Lover Noukens vhere .0 feot wme uscd,

Outlets

-

91. Bogic foetors,.- The foctors consideored in deternining the

type and size of ~utlets viere:
(a) The size flocd thet esvle be accomodoted by the roscr-
voir with ~vilets open during the ontire £leood with snillwry crest os
the nexinum nocl eclevation end empby reservoirs ws the initicl en’ition,
(b) The degroe of flexibility desired for ~ost officient use
of reservoir stercpge vhere the cutlet 1s gote-controlled,
(c) The streen flow thot nust be prescd during the ¢ nstruce
tien perind,

&
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{d} The tine rcquired to empity the reservoir.
(e) Dischnrge charncteristics of sutlets,

. Outlet design flosd.- From the stondpoint of outlet design,

vzlume of the flood snd i4s durnticn cre its twe mest inportont chorces-
teristics., The flood welume acdopted hos o prebable frequercy of reeur-
rencc of once in 100 years. It renses in velwme from 3.7 inches on 692
squere miles to 9.6 inches on 17.% squere niles, which is the roage of
dreincge oree for the reservelrs under eonsidorstion. The flosd hydro-
greoh wos construeted oh cach dam site from ite Jdistribution groph with
o two=onde=cne=holf=day cceurrcnce of roinfcll for which the distributicn
of intensity wes triongrler.

Scleoeticn ¢f tyme of reserveir .- The fcelegior g teo the timne
. YE . O

of cutlet (gotcecontrrlled outlets or entenotic, uncomtrallcd gutlots)
wos based vpen the time relatimn between fleod rur-off ot thoe Arm site

ens ot centors of flood demnge, For any site, vhere under rovsoncble

!
conditicns ~f reinfell cceurrerncoe, the fiov fron urentroallcd ootlots
during the cuteerstie o ontying of the reserniv =iy ht Ifnercosce the
natural peek dischor e ot the domcge conters, it ws ¢ neildered necos-
sary to previde ouvtlet mtas, The type of esntr:l sciceted for c:och
rescrvoir is sherm in Table Yo, 15. As veuld be expoeeted, the rotards
ing bosing are these reoscervycivs locite? on tribotorics renote fro: the

centers of dormuge.

Qh. Determincticn of moxinum cutlet Cischorze for fosign flood.-

L

For all ressrvoirs the neximun outlet dlscherge, econsidering for the

gate-contrelled reservoirs thrt ell sotes tere onen, vone conmuted by

trisl oind errer te nect the reqguiremont thet spillvay erect cicvrticon
shculd be the naxinun pool elevetion for the cutlet Jdesign floed. This
wes done by reuting the fleed through the rescrveir feor verios sizes

of outlcts, determining the moximum poeol elewvotisr for coch tricl, and
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interpolating for the outlet size iw torns of discharge that corresa
panded writh the eleveticorn of spillwoy crest. Thosoe valucs arc shoim
onn Tuble o, 15,

3%. For the rescrveirs with goto~controllcd outlets the meximum
outlet dischorgse should be greater than thot deseribed ahove by the

£ E 2
dogroc of flexibility in cperatior from 2 procticcl stondroint, In
g N i
general the neorcer that o reserveir is lecoted fo o donngze zonc the
grecter are the pessibilities of possing the onrly part of ony flood
throuvgh the ovtlets and conserving the storcpe coupncity of the resor-
voir until ite use would effect the grortest redueti-n of pecl dis-
4 F
cherge ot the damsge center, TFrom o study of der site flocd hydro-
graphs reocuted through the notural voalley steroge of tho Cenneciticut
River tz the noin damage centors, the fieters by vhich the moximum cvt-
=] 1

lot discharge desceribed sbove were multiplicd to obinin the 2utloet

dosign dischorge were deterninced and ore presented in Toble Ho, 15,

The renge of verictisn of this foctor is from 1.0 te 1.7,

96. Provisien for rmeximum flced dirchorge durirg constiuvetion,-

The design dischorge basced upor operoting requirencnts for the indie
vidual rescrveoirs varics from 23 ¢.f.s, per squive wile to 3 o.f .8,

per squere tilec. Tt is belicved thet this is lorger of all corth den
sites than the maximwn flood dischorpe that should bo ecomservatively
provided for during constructi<r, excent ot Yeirfane, Worth Hortlong,
Unien Villrnge, and Cloremont, wherc provisios was node to continue river

channcl flow during construction for 1! but the fincl for monthe in the
surmer season. At the mos-nry dwn sites no ~dditionel provision is ncoded

for the {flood flows during constructicn,

97. Tire required te ernbty roserveir,- The nmoxinum time reguired

to cmpty any of the reservoirs writh the desien dischrorge ot s 31lwey

ercst alrecady deseribed is apprexinately ten doays. This vmas considered



to be arple, ond therefere no edditionzl provision for this factor
was made,

93. Discherge characteristics of outleis.- The outlet ares re-

quired to pass the design dischargs was computed from the following

formulae:

where 4 = Cross-sectlonal aree of outlet in square feet.

Q = Outlet design discharge in c.f.s.
h = Gross head in feet., Elevation of spiliway crost minus

elevotion of top of outlet for long conduits and minus
elevation of center of outlet for short conduits,
Ki = Coefficient of intelie losscs.
= 0.0 for aulomatic ovticts,
= 0,15 for getee-controllcd cutlets,

K = Coefficient of friction loss

= gLn2

2‘208?

where

i

2
L

r._.
Fae
=

li

cngth of condult ir faect.
n 7 Coefficicnt of roughnoess s uscd in Manring's
formulea, teken hare for smooth conerete as 0,153

-

The soluntion of the nbove equation is given in Table Ne, 15,

3. Number and size of getes.- The mininum rogquiroment for

number of gotes wos sct ot two in order to permit proctiecl operction
throuvghout o wide renge of tynes of fleod. The requircd gate aros vos
taken os aprroximetely 2@% in excess of the recommended outlct cree,

with en even greoater norgin where dictotcd by cxeessive veloeity. The
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sizcs and types of zotes cre showm in Toble Hoo 15, ond were scleetod

-
to mect the bost stendords and grectest cconomics in desizo.

100, Plen of operation.- Descrveirs with uncontrolled outlatls

will eporate cutoneticelly and arc coxpected to £ill on the sverage once
in 100 yecors. The prescent designs contemplote outlets et the elcoveotion
of the strecam bed 2nd svillury crests with constent clevotions Although
this gives foir officicney ol use of the rescerveirs ot medium flcods, it
is belicved theot detailced deslgn studics 1vill show the desircbility ef
somc clterction of this arrangement, in the dircetion of outlcots ot more
then one elevotion and pessibly of spillwreys vith stoggered cerost colo~
vetions belov the prescntly considercd spillway crest elevoticon which
would be plamncd to dischorge o smoll pert of the outlet design flood.
The overell offcct upen cost of such tontotive changes vould be snnll
end their cdephbion wvould depend upon detniled verification of the ossump-
tion of inecreased cfficicney of usc of storoge copreity.

101+ The rescrveirs with goto-controlled outlots vonld be oporated
te obtelin the grectest reducticn of peck dischrorges ot the dowrgo cone
ters below them. Continuouc study of cxisting flocd dotr cnd thrt from
futurc cccurrences will form the brsis for deteiled opercting ropulotions,
The reservoirs constructed for floo” esnbrol clon¢ will be hold empty ot
21l times vhen the stoages in the river below them cre less then the drmepg-
ing strnges, or ot leest to the hecds on the ovtlets reoguircd fe puss
these flows, &After o flooé hus reccded Lelow the demigzing stoges, the
rescervoirs vill be emptied ot o rote thet will keop the mecificd dis-
chorges bolow thoem within chonnel banks. For the rescrvoirs in which
conscrvation storage is included, thet part of the storoge rescrved for

fiood contrel will be subject te the method of operation deseribed chave.



POOL ELEVATION FREQUENCIES

102, TIrequercy of recurrcnce of pocl clevotions,- A grooh of

pool clevetion versus probeble freguency of rocurrence wos detormiaed

for eech rescrvoir. The beosic dete used in deriving them were the
relations of pool elovetlons versus resorvelr copreity, mersured from

the resorvoir topogrophy mops, end of flood velume versus probable
frequency of recurrence, interpoloted from similar reloticns for gog-

ing stotiens with long periads of record. Individual relotions of flocd
velume to roservolir cepteity utilized were estiioted for the rozervoirs,
which fall into o genercl clesses: rebording bosins with weontrelled
outlets cnd detention brsins with grie-controilsd sutlets, Tho propor-
tions of floods of varlous mognitudes thot will be stored by crneh resor-
velr ore shom on Ilote Moo 32, For the first aloss, 4ho enlire copoeity
of the reservolir helow spillwny erost is utilized Jurirg the floeod vith

“ 100-yobr volume frequency, cccerding v the fMundarient=1 eriteori-n op-
plied in the Jdetermiration of size of ~utlet, oo describied provievcly,
Fer the scornd closs of reservoirs, it wes cssuncd thot the cniire [laood
ot the dom site would be storsd up te within cne €0 2ne @ tme-helf
inchrs of reserveir copreity, ond thet for grester ficeds on incronsingly
larger propertion of the reservolir copocity evld be utilized urtil, for
the floed with o 180-yecr velume frequency, spillwey erest would be
recched. The grorhs of poel elovotion versvs frequency -rere dorived from
the intere-connceted choin of vourickles, freguency, flood volumc, rescr-

velr eopredty utilized, and posl clevatisn. The grophs are shovm on

Ple te No, 32,
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1, Introduction.- The Connecticut River Vulley is often visited

by floods, whioch have oaused heavy losses, Flood losses will become
inereasingly severe because of the progressive urban and industrial de-
velopments The flood of November 197 and the flood of Mareh 1936,
deseribed in Section 1 of tho Appendix, resulted in sovere losses,

which provide the bagis for estimating average annual flood losscs, ond
the ceonomie justification of protective measurcs. Dato on the 1927
flood losscs have been taken from Housc Document o, L12, 7lith Congrosc,
2nd Scssions Data on the 1926 flood losscs were asscnbled by o thorough
investigantion in collaboration with agencies of tho various stotes.

The watershed wes divided into dsmage zoncs; losses were sepregated into
recurring and non-recurring losses; recurring losses were allocatod to
the damage zones; and the variantion of loss vwith stages dotermined. From
this stage loss relationship of reccurring leosses ond results of the hy-
drological studics the average ammual loss for o given degree of pro-
tection was dcbormined.

Pe Definition of dircet and indirect lossose.- Flood losses arc

grouped into two gencral elussificutions; namcly, dircet losscs, and
indircet lossose Diroet losscs arc thesc rosulting from physicul dumage
to property or capit:sl goods, and may be measurcd by tho cxpenditurce
ncecssary to replace in kind. Indircet losses, though the recoult of
dircet damages, wro not localizod and arc primarily concuruod with tho
valuce of serviec and usc, cither leoct or made neecssary by roison of
flood conditions,

%+ Types of direet flood losses.-~ Direet I'leod losses were

summarized under the types used in the basie projeect rewvort, House Dotu-
ment Noe 132, 7Lth Congress, 2nd Scssion, vhich are s follows:

Urban losses include losses of homes and places of habitcolion located
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in towns and cities, lcsses of sunitary ond woter supply facilities,
damcges teo educatiomal tnd religious institutions, parks and ploygrounds,
and miscellancous municipal lossces.

Rural losses inelude similar losses ns indieated for urbon arcas

but not loecated in towns ond citics, ond in additionnl lind, crop and
livestock losszocs.

Industricl lossos cover cll monufaeturing light cnd power develop-

ments, tclephone .nd telegroph fueilitics, fucl @ nd potroleum products
losses, cote.

Highwey losses include gll roads and pavements with appurtenant

drainage structures, bridges wnd viaduets, and highway trensportetion
maintenance end operating eguipment.

Railroad losses include trock, right of wey, bridge and culvert

losses, loading, storoge and terminal faellities, stocks and supplies,
and train ecuipment.

lis Closses of indirect losses.- Indircet losses muy be divided

into threc general groups as fellows:
oe Losses reloted to the five tyocs of dircet losscs, do-

scribed in the preeceding paragroph, chicfly offcets of
dircet dam.pe beeonuse these losscs result moinly from
lass of usc and scrvice by dwsrre wnd inundoation, uand
the tomporory «nd cmergency scrvicos made nccussury bo-
causc of guch conditions.

be Intangible losses, which result loarzely from mental re-
acticns oripinating from adverse conditions and appre-
hension of future floods.

¢« Deprecintion of property, which is the result of all
discrponizing influsnces beenusce of floodse

5« Direct losses of 1927.- This flood ceuscd damoges to property,
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estimated at $15,526,000 for the entire ».tershed and resulbted in the
loss of 21 lives. It is to be notoed that losscs werc particularly
severe in Vermont wherc 707 of the damage ocourrod. In the upper
watershed most of the damage was to highways wmd rodilrecds with the
White amd Possumpsic Rivers in Vermont cid the Anmonoosue River in

New Humpshire suffcering o mojor porbion of the losscs. In the lower
basin conditions were quitce differont from thosa in thoe cthor oreos,

for chout 65% of the ostimated damiges wore rurcl, urban, nd industrial,
of which 90% ws wlong the m.in rivere Roilrond (nd hipghwey damcs
on the other hend, were mostly e the tributirics, Toble 16 gives o
summary of 1627 flood lesses by statogy Toble 17 o sumwmary of lossos by
river basins, coceh subdivided into the five elozsiliec. tions deseribed
in Porogroph 3. Plito Nos 33 shows grophicidlly the distribution of

losscs in tho vmtorshod,.
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COLLECTION OF 19% FLOOD LOSS DATA

6e Preliminary investigations.~ In order to obtain reliable and

detaeiled data of the flood, all available personnel were assigned to
duty in the flood area to assemble hydraulic dats, flocd-loss data, and
other informetion of a pertinent nature. The mein Connecticut River and
most of the principal tributaries were visited by field investigators,
either during the height of the flood, or as near thereto as was possible,
Numerous informal interviews were had with Federel, state and local
officials, c¢ivil organizations, and representstives of private interests.
Wherever possible, statements were obtained as to flood losses sustained
in each community. Wherc no cstimates were available at that time,

but were in the process of compilation, arrangements were made for pro-
curing such information, when available. Where local estimates for
various reasons were not available, representatives of the Deprtment
made their own estimates of the losses, with statements as to their ideas
of the reliability of such estimates,

7. Investigations for this report.- The preliminary estimates

wore followed by an extensive field end office study which had three
objectives:
8+ To arrivec at thorough estimotes of the direct losses
sustained in the flood of 1936 in those domage zones
of thc main river and on thosc tributarics loested be-
low reserveirs in the Flood Control Plan for the Con-
necticut River, inasmuch os only losscs in thesc locali-
ties would be subjcet to any roduction by means of
flood-control reservoirs.

b. To ascertain the rolationship botwoen flood losscs and

corrcsponding river stages. Knowlodge of sweh relation-
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Seversal

Be

ship was necessary before the walue of the alleviating effect
of flood control works could be determined,

To collect data, which could be used as a busis for estimating
indirect losses, which in the aggrepgate reach serious propor-
tions although they are much more widespread and often of an
intangible nature.

methods of approach to the problem were relied upon:

Contacts were maintained with those agencies which in the past
had been instrumental in gathering flood-loss data; additional
contacts were formed with similer orgeanizations with the idea
of instituting such further investigations as could be ncgo-
tilated.

Correspondence with many interests in the damaged areas was re-
lied upon to augment and clarify the many wapgue and brief ref-
erences to loss which were the natural result of the hasty in-
spection during the height of the flood. By this means also
meny items of loss, not hitherto lmowl, were discovered. 1In
other instances, it was found that some of the early estimates
were distorted, Those were revised in the light of the latest
investigation.,

Investigators wore assigned to study, progressively and as
thoroughly as time would permit, the physical camditions pecu-
liar to ecach type of loss in each important damage center.

Cooperation of other agencies.- Whenever possible during the

course of his investigation, the field investigator attempted to get

from any availeble source a reliable estimate of the entire damage in

that areca, indepondent of any similer figurc which might have becen

arrived

at from othor sources. Thus the dats in the office files were

given an approximato check and in many cases could be rcvised in the

light of later developments. Sincc, howcver, organizetions in mny
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localities exprossly created for such purpose had made & thorough stpdy
of total direet losses, such information wes used to a great extent and
the efforts of the field investigators concentrated upon other lines of
investigations. The exchange of informotion also gave assurence that
no duplication of effort or waste motion would result, The fine degres
of cooperation existing between representatives of this Department and
soveral of the more active local agencios engaged in the o;ompilation

of similar data worked to the mutual advantage of both agencies.

9. Investigation of stage-loss relationship.~ An important ey

of the field investigator was the collection of data to disclose the
relationship between flood stage and flood lcss. For this purpose,

the most importent damnges in each flood damage center were investigated.
By means of o comprehensive guwstiomnairs ond with the aid of the owner
or & representative, it was determined, for oach property being investi-
gated, ot what point, below 1936 flood crest, damage begen, and also,
wherever possible, the increase in loss resulting from successive in-
ereocses in flood stoge until the crest was reacheds. A4s close an estimto
as possible was also made of the additional loss which might result
should a flood occur in excess of the previous meximum flood. In general,
statements, of individual firms, home owners, farmers, utilities, etc.,
were accepted as being correct., Where there was considerable variance
in estimetes of loss, or owners were reluctant to make estimates, the
representatives of this Departmemt submitted their own idea as to the
smount of losse

10, General description of 1936 losscse~ The unparalleclled dis-

agter and magmitude of damages resulting from ice and high water is
manifested by the fact that in the large industrial and urban centers

of the lower wvelley, stages were from six to eight feet highor than in
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the 1927 flood and remained for about a week abowve the level of the

1927 flood which had been the greatest since about 1850, The flood

was rosponsible for the loss of at least 11 lives ly drowning and one

by suicide. Nearly 10,000 hames were inundated, thousands werc mado
homeless, industrial plants were damaged, traffic routos worc interrupted,
agricultural lands werc destroyed by orosion and silting and much 1live-
stock was lost,

11. Amount and distribution of 1936 direct losses.- The total

direoct losees are estimated at $34,500,000, Tables which show the dis-
tribution of this total by States end other subdivisions may be briefly

desoribed as follows:

Table 18 - Direct losses by towns, State of Vermont;
Table 19 - Direct losses by tawns, State of New Hampshire;
Table 20 - Direct losses by towns, State of Massachusetts;

Table 21 & Direct losses by towns, State of Connecticut;

Table 22 - Direct losses by States;

Table 23 - Direct losses by river basins,.
Plate. ope3l shows graphicnlly the distribution of 1936 direct flood losses.

12. Losses %o agriculture in 1936,~- Table 28 gives an indieation

of inundated areas and thé oxtent to which agricultural lands were dumngod
by erosion and silting. This cmdition is quite scrious in a distriet
where all arable areas are fully developcd.

13, Benefits of precautionary measures.- Losses would have been

much larger had it not been for precautionary measures used and heeding
of flood warnings. Complete figures are not aveilable to show the value
of damages prevented by flood warnings, but this may easily amount to
10% of the damages. Had not electric power failed, such savings would
have been larger. The "Springfield Observer" stated that flood wernings

resulted in a $1,500,000 reduction of flood losses in the Springficid,
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Massachusetts arsa. City officials in Holyoke expressod the opinion

that reductions of losses becausc of flood wornings wore indeterminate,
"but large". Imvestigations in Holyoke brought out the fact that much
demage was avoided becouse it had boen possible to move steeks, especinlly
in peper mills, to upper floors.

1. Comparison of 1927 and 19% rlood losses.- The 1936 and 1927

flood losses were differently distributed between locelities and groups.
In 1927, the upper regions suffered more severelv, while in 1936, the
major damages were sustained in the highly developed and thickly settled
lower valley. Damages tc¢ highways and railroads, slthough of 2pproxi-
mately the sseme extent, were responsible for only 27% of the 1936 losses
as against about 66% of the 1927 losses. In the upper reoches some

of the highways, which had been damaged in the 1927 flood had beon recon-
structod at higher lovels and of o better type. Some railroad branch
lincs in the upper roachos were no longer in existcence at the time of
tho 19%6 flood. Socverzl industries and urban structures which hod
sufferod heavy losses in 1927 novor had boon rcconstructud. 014 tyrpe
bridgos have beon replaced with more modern types, strongor and with
smaller channel cnecroachments. This may account for some of the de-
ercascs in damage in the States of Vermont and Hew Hampshire, but the
main reason lies in the fact that discherses and stopges were lower in
1936 than in 1927 in tho territory above White River Junction, Vermont.
The 1936 flood in the lower reaches 50 far exceeded all previcus records,
that in spite of moving many pieces of equipment, furniture and stock to
levels above the 1927 flood, damages in the States of Massochusetts and
Connecticut were over 10 times those coused by the 1927 flood. Plates
Nos. 35 to L0, inclusive, show the distribution of direct losscs graphi-
cally by States and classificotion tnd offord a compurison of 1927 and

19%6 flood losscs,
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15, Division of watershed into dumage zones.- The Connecticut

River watershed was divided into 39 tributary end ten main stem demage

gones by applying the following criteria;

Segregation of locations with high concentrations of
damage,

A fairly constant reolation between stage ot mm index
point and flecod dexege in the entire zone.

A good relotion between stage and discharge at one point
vithin the zone. This necessitatoed at least ome zane
for ¢nch cexisting power pool on the min stem and oceca-
sionally an additional zone vhen o loarge tributary -
tered the pool,

The segrogotion of damage on tributaries in such man-
ner thot individual resorveir cffcets could be doter-
mincd.

Then not limited by the above considcrations, zonc
limits werc selceted ot tovmsliip boundorics to facili-
tate ficld dumage investigotions and, in addition, zones
vicre toerminated vhere the main stom erosscd tho stotc

boundary linc,.

These zones are given in Table 2l end their locations are shovn o

Plate No. 1.

16, Modification of direct losses by flood control works, -

losses which by their nature may be evaluated with a rensonable degree

of accuracy werc used as the basis for the determination of average

annual losses,

that portion which is susceptible to modifiestion by flood-ceontrol

works. Losses occurring on streams above reservoir sites and storm

damages on minor streoms for which flood control cannot be econimically
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justified were eliminated from summerics of reeurring losses. Where
there was positive knowledge that logses from some future flood would

be materially different from those caused by the 1936 flood, estimates
of such expected losses were supplemented. Thus, losses which were
clearly non-recurring were eliminated. In this claess fall losses to
highways, bridges, buildings or equipment which were dammpod by the 1936
flood, but sinece have been either abandoned or reeonstructed in such a
mammer that future damagos by flocds may be expected to be less soverc.
Conversely, some damage figures were increased, as for instance in the
case of factory buildings which were temporarily wumoccupied at the time
of the 19%6 flood, but have since been reoccupied, so that e flood at
the present time could be cxpected to effect damsges over and above
those caused by thc 1936 flood becausc of the probability of damages

to machincry and conteonts ndded sincc the 1336 or demonstration flood.
Deduetions for non-recurring losses, however, werc not carried to the
extreme; for it is importunt not to lose sight of the possibility of
new development ond therefore additionnl potential dampges in the future.
The recurring losses showm In Table 25 give consideration to these
modifying influences.

17. Stage-loss relationship.~ Stage-loss relationship was pri-

mrily based upon the 1926 flood experience, but 1927 dnta werc given
consideration, wherever thoy wore knowvn in suffieciont deteil to pormit
their allocation tc damege zoncs. Individual stege-loss questionnaires,
oxecuted by ficld investigators, were scpgrogeted by villages, toms,

and damage zones, cnd the losses classificd as dosoribed in Parugruph 3.
Lossos at either criticsl or typical stages were rccorded for the
property being inspected. In genercl, the mothod of straigbt-linc ihter-
polation for cach foot of stage irtorvening between odjuicent stupge-loss

ostimete wag rosortod to, unless the knowledge goined by the ficld
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investigator indicated that other procedure wes opreferable. In this
manner a summe.ry was prepared, for each individual loss investipated,
showing foot by foot the estimeted loss for each stage fram the be-
ginning of damage to the crest of flood, and, in addition, the estimated
damege which might result in case of scme future flood of higher stage.
The total loss for which stage relationship was determined for euwch
type, in each town, was then compared with the over all totul of that
type of recurring loss in thot town and the ratio of the investigated
total to the over all total determinod., Since it wos intonded that

the losses investigated in sny flood damege centor be those which could
be considercd oither fypical or those which for other rcusons influenced
mest strongly the shapc of the stago-loss curvoe, it wos considercd to
bo permissible to multiply the sum of investigotod losscs at cach foot
of stage t the above-mentioned rutio. The stuge-loss curve wos thus
expandod in proportion, and madeo to pass through the point for total
roecurring damgo sustained for cach flood dumage center wund type.
Summarics of rocurring losses for succcessive stoges for towns were

then tabulated by damage zones and finclly o stoge-loss relationship
curve prepared for the estimmted total of each type of loss for euch
damage zone., As a final step, component curves representing the five
types of losses were drawn, the curves added, and a total curve for all
losses for the damage zone in guestion arrived at., Curves for damage
zones for the 20-reservoir plan, arrived at as described above, are
shown on Flate )42,

18. Indirect lossvs.- Goneral.,- During the period of flood devas-

totion and subscoquent reconstruction the nomal routine of ¢ll wetivitics
in tho valley wos sevorely wpsct and the influenee of this confusion
reachod far boyond the immediante flood zone. Crippled trunsportation

facilitios, discontinuity of utility scrvices, curteilmant of production,
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susponsion of normnl commodity cxchunge, und emergency measures to safe-
guard life, health, and property existed in vaerying degrecs, Mental
reactions originating from adverse conditions and apprehension of

future floods influence detrimentally, and will continue te do so in
diminishing degrees for a long time to cane, the recovery of pro-flood
activity level and nomal growth., The general upheaval ond protracted
recovery of adtivities are responsible for a large indirect loss of
which only a portion can be measured in monetery valucs,

19¢ Indirect relatod losses.- Description.- Indirect losses

that are susceptible to partial evaluation are those related to direct
losses. They result from conditions arising from loss of use or service
of material things either destroyed or damaged. The mere important
losses resulting from the above mentioned condition are enumerated as
follows:
s Loss of nomal businesas and productiom to establishments
directly damaged, their suppliers and customers.
b. Loss of wages to employecs in complotely or partially
shut-down industrics and places of busincss.
Ce Lozss of good will and permenent loss of business.
de Loss of income by reason of iOW'rent or curtailed divi-~
dend payments.
ee Extra cost of carrying on busincss under advorsc flood
conditions,.
f. Cost of rogaining tomporarily lost business.
&+ Extra cost invelved in replacing damreed stock and
oguipment.
he Cost of traffic detouring and delays.
i. Loss caused by interruption of utility services.

Je Expenditures to alleviate distress conditions, prevent

- 80 -



sickness mnd epidemics; for sanitation, policing, and

ferrying.

k. Cost of capital needed to replace direct lesses,

20. Interruption of normal business,- One of the most serious

causes for indirect losses was the interruption of normal trade channels
and isolation of many comunities for days and in some instunces weeks.
This sudden cessation of normal activities affected the entire ecommuni-
ties and not only portions actually flooded. Losses of this type are
not easily ewvelusted, wlthough in the aggrepute ther wore substantial,
and were felt in meny parts of the country. To cite one instance: work
on the Passomaquoddy and Fort Pock projects was delayed to some cxtent
because cables and machinery parts originating in the flooded area could
not be delivered according to schedule. In this class of loss falls

the inconvenience of interruption of power sorvice with its possible
danger of accidents, delayed commmiecations in case cof sickness and
injury upon which nc money value ¢an be placsd, Telegraph compenics
were able to partially maintain service only bw uso of emergency powcr
reverting to the former and slower Morsc system when opersticn of auto-
matic telegraph machines had to stop beocausc city power service failed.
A very costly cffcct of interruption of power scrvicc was the stopping
of elevators which prevonted the movement of valuable stock tnd mer-
chandisc to higher lovels and thereby matorially incrcased direet losses.
Produetion schedules in mony fretories loentod in various parts of the
country wore upset, cither because munufneturcd goods could not be do-
livered, or mocded parts were not recoived at the proper time,

2l. Investigation of indirect related locses.- Many who were

interviewed in the effort to ascertain the extent of indirect losses weres
willing and able tc estimete the extent of their indirect losses. In

general, these estimates were accopted as being correct under the assunp-
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tion that the informant's knowledge of his own property was more reliable
than that of the investigator. It should be stated, however, that there
were instences where much reluctance was shown to fully disclose the
seriousness of losses because of fear that publication of heavy losses
would have an adverse effect upon credit standing and incidenbally
might cause unfair competition., In order te get a better idea about
the extent of the effeet of interruption of normal activities bocausc
of the flood, a number of fimms in various parts of thc country wore
ocantacted. Those fims normally furnish goods to industrics within
the flcooded arvas. Only = few of the firms thus contacted, attemptod
to estimtc indircet losses in terms of moncy loss. Tho majorify simply
stated that thoy did suffer losses, which thoy were unsblé to cvaluste,
but did deseribe as "scrious™ und were susteinoed becausc of the £ollow-
ing reesons:
8+ Loss of normal sharc of busincss.
b. Not being able to meke dcliverics or get products
originating in the floodcd arca.
¢, By having to change their preoduction schedule, taking
down and sctting up speeinl machinery.
d. By having to lay off some of their cmployccs.
ce By having to replace goods damaged in tronsit, which in
some instanccs nccogsitated usc of premium time.
fe Shipment had to be made over longer routes by trucks
Instead of over normal routcs.
g« Collcetion of moncys due from fimms in the flooded arca
was slow,
In proectienlly overy instance it wos sbated that although thesc imdircoet
losses wore sufficicently large to be felt, it was impossiblo to cstimate

their monoy value. Some fow did supply costiroatcs ond from theso and
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information goined in informal interviews it is believed that indirect
losses of the above type amount to at lemst 10% and moy well reach us

high as 30% of the direct losses.

{Report continued on following page)
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224 Excmples of indirect losses,~ It may be well to cite in

more detail me cuse, possibly an extreme one, where morc or less come
plete estimates were received, It concerns un industry with plants on
the Comecticut River in Massachusetts. The plonts were flooded and
this industry reported o direct loss of $98,000, They estimated their
loss of sales at $50,000 and possible wage loss to anployees at 425,000
or = total estimtcd loss of 173,000,

Four of thoir more important supplicrs worc contaeted and
made replies to the guestionnsire samt to them. One of the firms (locat-
cd in Boston, Mass.) roported that their indireet loss, beecausc of the
shut~down of the plants of above and other customers in the floodced
area, is estimated at from $150,000 to $175,000. In oddition to this,
all others roported serious interfeorence with their business which they
could not cxprcss in moncy wvaluc,

Two of these roported that bills amounting to $27,000, now
long overduc, cannot be ecollocted, because the industry located in
tho watorshed is now in the honds of o rocoivoer, which condition wns
&t least partially causcd by the scverc flood lossos.

2%. Urban and industrial indirgcet lossose= Indirect losses asso-

ciated with industrial and commercianl enterprises were studied in the
most detail, Limited time, though, permitted contacts with mly the
larger establishments., Some few of these were of the opinion that no
losses of the indirect type other than delays were sustained. Others
were unable to determine whether any indircet losses were involved or

of' the opinion that such losses werc later offsct by inercascd sctivi-
ties. Many indiecasted that in addition to the direect losses which they
reported, substantinl indircet losses werc sustained but because m
dotailed cost rccords were kcpt they werc unablc to cvaluste such losscs

in a morc definite mannor than to state they woerc noticcable or scvorce
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Finally a fourth group gave cstimetes of both diroet and samc of the
indirect losses enumerated in paregraph 19, Some 1215 cases represent-
ing a direct loss (industrial and urban commercial) of $12,765,000 or
56% of the total of this classification were emalyzed, Of these only
L1 say definitely that there was no indirect loss; &6 make no comment
on indirect losses, and the remainder, having direct losses of $%,013,230,
estimete that indiresct losses, because of loss of business, loss of good
will, and loss of wnges to their employees, umount to HL4,L68,405, indicot-
ing a ratio of 1.1l between indireet snd direct losses.

It is believed that the samo retio of direct to indirect losses
will apply to the rcmoinder of industrinl and urban losses which wore
not invcstigated.

2l,. Highway indirect losscs.~ Traffic counts of all classes of

vehicles for o 2h~hour averago day in Mareh 19% wero cwailable for a

ma jority of traffic routes in the State of Massachusetts and formed

the basis of an estimate of the economic loss coused to vehicular traffie
in the Connecticut Valley during the 1936 March flood, when ull except
the Gili-Erving, French King Bridge, crossing the Connecticut River were
closed to wvehieular traffic,

Tre cost of operation per vehicular mile is taken at $040541
and the cost of delay is assumed at $1.,00 per vehicle hour, 8 hours a day
for l| days, the average time bridges werc closcd for traffice

With these assumptions, the economic loss beciusc of detouring
is ostimated ot §4L.,280 and the economic loss because of delays at
$2,3%13,568, or a total loss of $2,357,848, within thc State of Massachu-

setts.

Compored with the total direet highway losses in the State of
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Massochusetts, which are estimated at $hL,77.,000, that nortion of the
indirect losses which was evaluated above, amounts to almost 50% of the
direct highwey losses. In addition to these losses, which primarily
affect operators of motor vehicles, are the losses to businesses along
established traffic routes, which were inoperative for varying periods
of time, and the costs of maintaining and restoring inferior roads press-
ed into service to accomodate the heavy traffic, for which these roads
were inadeguates

Iraffic counts are not available for the other stutes affected
by the flood, but it is not unreasonuble to assume that a similar retio
between direct and indirect losses would be found in other localities.

25, BReilway indirect losses,~ Some indicution of the extent of

indirect losses sustained by railroads may be gained from a comparison
of gross and net earmings of the four more Important railronds serving
the Connecticut River Basin., From statistics for these i railroads,
i NeY.NJH. & H., B, & M,, M.C., and C.V., contained in the reports
of the Bureau of Railway Econcmics, it is found that gross carnings in
1936 are slightly above those of 19%5. The net carnings, however, show
a drop of over §$3,L00,000, for the months of March and Aprii 1936 under
1935 end proctically the same drop for the period Varch to November,
showing the drop for the period March-sipril to bc an extraordinary charge
preoduccd by other than normal oporating counditions. The fleod in the
Comnecticut River Basin and other parts of New Erpland, of March 1936,
is at lonst portially responsible for this drop in net carniungs.

In the financial statement recently published by the B. & M.
R.R., it is stated that: "Due to flood dumage of upwards of ip,000,000,

suffered last spring, all of which was charged into current accounts



during the year, the B. & M. R.R., in 1936, showed a deficit after fixed
charges of $1,65L,132, 1If it had not been for the floed, (it was polnted
out) the roads would have had o net income after charges of well above
$L00,000," In additicn, the road's statemcat said, "There is no way of
determining the omount of revenue lost during the flood when both pass-
enger and freight service was suspendcd during the flood and repair
periods,”

Gross earnings of the four major New England R.R. Companies
during the months of February, March, and ipril 19%06 were larger by
$772,000, $57,000, and $752,00C respectively, than gross earnings for the
corresponding months of 1935, :0On the other hand, cperanting expenses for
the same months of 1936, exceeded those of the like 1935 pericds by
%1,118,000, $2,117,000, end $1,482,000, rcspectively, indicating a loss
of revenue of approximately $700,000 and an increase in operating ox-
pense of approximately $1,000,000 during the month of March 19%6. Since
the increasc in opcraoting expenscs is primarily due to extraordinury
outlays becausc of flood and the drop in operating rovenues also is primar-
ily duc to loss of rcvenucs beeause of the flood, o compariscn of these
two figures will be somowhat indicative of the ratio betweon dircet and
indircct losscs. Besides thoso lesses to the railronds thomsclves, tho
affeets of interrupted or irregular servicc were widespread and caused
innumerable other lossus to industry, commerce ond individuals,

Tho above figurcs indicutc thet indircet losscs my be token
to bo about 70% of dircet lesscs.

26+ Agricultural indircct losscs.-~ Reduction of crop yield be-

cause of top soil erosion and heavy deposits effecting approximately
LH00 acres of cultivated land is ostimated at 20% of the total

amual yield over a periocd of 5 years, thc longth of time estimated
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for such limds to ronch thoir pro-flood fortility. 4An estimte of §30

per scre as en overnge ~nusl yield would reflect on indirect loss for

the five-yeor periocd of $1%8,000. 4Additionsl indireet losses resulting
from the loss of saoles of produets, particularly dairy products, extro

cost of replacing specinl breeds of livestock will conservatively place
the indirect lecss equel Yo at least 10% of the direct rural loss.

27, Average ratio of relnted indirect to direct losses.- Upon the
£ I

basis of the ratics developed in the preceding paragrephs, narely - 117
urban and industrinl, 50% highwoy, 70 % roilroad, ond 10% rural it is
estimnted thet the indirect losses bolow thoe rescrvoeir sites considerod
amount to $§O,}4_’LO,OOO or 9&—1/2% of the totel direct reewring losses

of $72,257,000 below these sitcse This ostimate is bcdicved to be most
conservotive as it is based on only those tywves of losses within the
flooded areas, which are susceptable to evalwtion in mmey equivalent,
tut exlude those sustnined by establishments or individuals of unknown
identity outside the inundated areas, who sufiered only indirect losses.
Table 27 summarizes direct ond indirect losses ULy domge zones.

28. 1Indirect intangible losses.~ Intangible losses of grest econ-

omiec importonce result from the following conditions:

e Possibility of less of 1life or impaniment of hoalth.
be. Mental distress caused by losses mnd apprehensicn of repe-

tition of flood,

8¢ TInability to ront or sell property beeccuse of the possi-
bility of o rcowrrence of ancther disastrous flood.

de Stopping of aormel industrial expomsion or additi ml
developront.

8+ BExodus of industries frm flooded arets,

£+ Effect upon sccial security of inhabitants.

ge Property is not used to its highest utility clthough there

is a potential dewnd for such developnent.
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29, Cost of disease prevention.,~ Barring minor ailments caused

by exposure no extensive impairments of public health were sustuined.
Substential extraordinary expenditures by local health depariments

were necessary to prevent outbrealk of epidemics. State public health
departments for the States of Connecticut and Massachusetts alonc report
extroordinary exponditures for preventive measures of about {200,000.
Problems of soverc cxposure, contuminated wator and food supplics,

and dobris flocded houscs wore successfully solved by the cmergeney
measures prossod into scrvice. Only throvgh procuationary messurcs,
such s chlorination of water supplics, discarding and roplacing sub-
mergod food, disinfocting of houschold fuwrnishings end houscs, and
immunizing by inoculntion thowsonds of porsons against typhoid and other
combagious discascs, was it posszible to prevent widespread imprirment

of hecalth,.

30, Dcpreceiction of proporty valuos.- The hitherto unbeliewable

precedence for great floods o the Commectieut River as established in
1936 was severely impressed upon the minds of the inhabitants in the
valley. From these impressions of flood disaster, such as loss of life
and property, discomfort and menmtal anguish, indirect losses tc business,
and other intangible losses, and thoir possible recurreme, thore
originate pormenent disorganizing influcnces resulting in losscs of
values in the inundated areas. Thoese losses result from a partial or
gemeral oxodus from the sovercly flooded arcas, of industrics and other
ectivites, of cepitol, and finclly of inhabitontse In the loss
severcly affectod arcas these offcets bepin or further a process of
degradation by such causcs as curtailment of industrial cxpinsion or
dovelopment, inebility to sceurc coredit facilitios for cmstruction or

ropoir, flow of copital from the nroa, inability to remt or soll property,
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reduced taxability, and stopping of normal growth, Finally, the partial
abandomment or degradation of the fleooded area results in depreciation
of property values. Preventinon of recurrence of flood losses will

check further depreciation of property vealues and disintegration of
existing business and living conditions in the floodcd arca and ultimate-
ly result, not mmly in restoring property valucs to pre-flood levels,
but open tho wny to further appreciation of wulucs because of change

in tho utility of such tracts within the floodod arcaras at the proesent
time have not reached their best potontial dovelopmant.

3ls Evidonce of dcpreeciation.~ A considerablc amount of corros

pondence on this subjeet is on file, The following lincs summarize

the more important comments made by versons contacted for the pur-

pogse of formulating a basis of an cstimatc of the oxtent of such
propoerby depreoeiation., Bankoers, rcal cstate men, and owners of roen-

tal property arc unanimous in their statoments, that many proportics
within the flooded arcos cannot be sold or rented boecuusce of the

feur of o repetition of the last disastrous floods Industrial coxe
pansion is at a stondstill; many instances arc known wherce contem-~
platod expansions have been deferred until ademuate flood preobection

will bo provided. Mony industrics have statod, that onc more flood

like the one of 1926 will bring about complote cossation of their ectivi-
tics and bbandonment of their plants, The Federnl Housing Administration
and privatec banks emmsistently refuse louns to propoftics within the
flooded arcas, The Home Ownors Loan Corporntion, as well as other loan-
ing agonecies reports that a more thon normal shore of mortguged propertiocs
located in the flooded arces is in defasilt. The Springficld, Masscchu-
sctts Chombor of Commerec cxprossed very cloarly the apprehension which

oxigts in many industrial commmitios about the continuance of industrial
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activities and their comrents are guoted in full:

"7t is impossible to estimate with anything approaching accuracy
the amount which this item might reach. It is doubted if expansion
actually has been greatly retarded in anticipation of damaging flocds,
but great apprehension still exists and there hus been some moderate
shifting of operations from the flooded area to other locotions. If n
similar sxporience should occur at an early date it is believed that
it would result in tho removal of industrial sctivities which might
account for a volume of preduction rumnning from $25,000,000 to $50,000,000
a yeore Scvoral manufacturers hove indicated that they are willing to
tolce one morc chance - but only once"

Renl estate men, nsscssors, bankers, ond individucls were intervicwed
to got their ideas to whot oxtont property deprecintion has takon place
in their particular communitics and were almost unanimous in stating
that property values in the flooded areas dropped about 20% to 25%. This
computation of depreciation does not include the capitalized wvalue of
future average annual direot and indirect flood losses described in para-
graphs L5 to L8, inclusive, of the report.

32. Estimatc of depreociation in walues.- TFor the Connecticut

River Watershed as a whole, property valuc depreciation because of floods
may consorvatively be cstinated at approximutuely $75,000,000, or morc
than twico tho direct flood losses caused by the 1936 flood below pro-
posed resorvoir sitos, If complote flood protoction wore provided, losscs
beoausc of dopreciation of property valucs would be climinated within a
short time, probably beforc construction of protcetive works is complcted,
Without flood comtrol thosc valucs would par®ially rceover, providod
ancthor disastrous flood did not oceur for a numbor of yr;ars. Making
allowance for this condition and also giving cusideration to the fact
that somc rocovery of values would reosult from the cofforts of chambors

of commerec, real estate oporators, and cothors vitelly intorested,

there ramoins nevertholess o substantial loss, ostimated at 80%,

which can bo elimineted only by complete proteetion from futurc
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disastrous floods. Upon the assumption that real estate chould bring a
minimum return of &%, the estimated annual loss which can be avoided by
complete protection from fubure dismstrous floods then would be not
less then 6% of 80% of 374,857,000 or over %3,59%,000,

33, Summary of depreciation.- fTable 26 affords a comparison of

19% direct flood losses and the capiltal loss because of preperty do-
preciation in some of the more important towns in Connecticut and
Massachusetts. Tables 29 and 30 show the estimated depreciction of
proporty values, summarized by damage zones (below proposed rescrvoir
sites) and Statos.

2Ly, Conclusione~ The very nature of indircet losses defcats
their evaluation by o procoss of methomoticcl summation. Such losscs
arc too far distributoed., Thoy are of such naturc that cven were it
rogsible to contoet the majority of losers it would be difficult to get
complete figures because of the reluctonce shown by meny informants
to estimate such losses in tems of money velues. Ilowever, it is be-
licved that such estimates ns hove been pgivon, may be teken os indicating
thot indirect losses, exclusive of those refleeted in o property de-
precistion, arc substantial. Swmmarizing the influcnces of all clements
hoving o bearing upon tho subjoet ond giving carcful consideration to
all ovnilable doto, observetion made during inspection trips ond tolls
Wwith many inhabitante of the flooded arens, the conclusion is resched
that indirect losses, exclusive of property depreciatiocn, at least equal
direct flood losses, In determining the justification of flocd contrel
works, however, the determinable ratioc of 9L.5% of indireet to diroct
losses is used. Table 27 summarizes by damarse zmes the direct ond indi-

rcot losses and deprceciation of property valucs.



DETERMINATION OF FLOOD CONTEOL BENEFITS

35, Basis of cconamic benefits.~ The benofits from flood contrel

arc derived from the reduction of diroet and indirecet losses, and from
the rostoration of the deproeiation of property valucs eaused by a flood
and sustained by the apprchonaion of the rocurrencc of damage fromn floods.
Definite relations of dircet flood loss tc stugo wore developed for oll
domoge zonos of the Comneeticut River Valley as herctefere described,
These relations, in oombination with flood historics and hydrological
dota, form the basis for determining avorage annuel flood losses. The
flood reducing effcets of the group of reserveirs cf the Comprehensive
Plan, and of individual reservoirs, evaluatel as described heretofore

in Section 1 of the Appendix, were combined with the abeve data to
obtain average annual flood losses modified for the reserveirs in opera-
tion. The successive stops in this analysis and the results cobtained
are described belew, The deotermination of the average ammusl benclit
from the dikes is explained in Scetion 5 of the .Appendix,

%36, Determination of stage~discharge rolations.- Strean gazing

stations of the United States Geologicul Survey were available for use
as index points in five main stem and twelve tributary damspge zones.

The roting curves for these stations, Bellows Falls and Vermon power
dams, Springfieid, und Hartford are shown on Plates Nos. 2 and 3, TFor
the remainder of the tributery damage zones it was necessary to con-
struct rating curves at the index points. This was accomplished by

use of the following data: low water, November 1927 high water, and the
March 1936 high water profiles; and the discharges accompanying them
from estimates of flow over dams, corrected for run-off from intervening
drainage areas when the index point was not directly at a dam, and from

rainfall and melting snow cover by the use of distrilmtion graphs determined



from watershed topographicul characteristics as described in Section 1
of' the Appendizx,

37. Determinatian of peak discharge-freguency relotions.- The

method of determining peak discharge«frequency relations at United
States Geological Survey gaging stations having 12 or more years of
rocord is described in Section 1 of the Appendix. The peak dischargo-
freguency relations et the ungonged index stations, and at those guping
stetions with short periocds of record, wore obtuincd as follows:
as From the flood volume - draincyo arca - froquency ro-
lation for the Comnecticut River Watcrshed shown on
Plate Nes 11, o graph of flood volume- froguency wos
cxbrapolated for the drainapge areca of the index station.
be Thec Prequencics of the Hovember 1927 wnd March 19%6
floods were obtoined by interpolation of the computoed
frequanecics for thosc floods ot nearby goging stations,
ce Thoe cstimatod pook dischargoes for the two floods were
divided by the flood velumes of the some froequammcy
and the average of these rotios applicd to the flood
volume - frcqueney rcloetion to obtain the peak discharge -
frequency relaticn. The constancy of the relation
hetween peak discharge and flood volume is discussed

in Section 1 of the Appendix.

38. Determination of average nnnual flood losses.- Direct flood

loss was related to frequency through the continuous chein of imterrclated
variables developed above, namely: direct flood loss to stage, stapge

to peak discharge, and peak discharge to froquemeys, The rosultarnt
relation for oech zone was plotted on lincar coordinetes with dircct

flood loss as the ordinate end frequoncy in torms of probeblc per cont

chance of rccurrcnco in one year as the abscissa, Tho averege ammual
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direct flood loss wns obtained by ca:puting the wmemn ordinate of this
curve for the 100 per cent chencc ubscissc, The direct flood loss-
froquency graphs for ell damage zones below the reservoirs in the
Comprehensive Plan are shown on Plates Hos. L3 to L8, inelusive, The
averags ammunl indirect losses werc corpubed as C,9L5 times the dircoet
losses on tho basis of tho relation betweon the dircet and indiroct
losscs sustained during the March 1936 flood. Avercpe annuel losscs
fron deprociation of proporty values were computod as Le8 por cemt of
tho ecstimnted doprociation at the prosont timee This wos bascd upon

a conservatively cstinoted net retwurn on propoerty of 6 par cent per
yoar, and m cstimoted avernge depreciation, over a long pericd of time,
of 80 per cent of the deprecintion caused by the flood of 1926, Averapge
annual flood losses for all darmge zones in the Comecticut Basin are
given in Table 31.

39, Determination of average annual benefits from the reservoirs

of the Comprehensive Plun.~ Average annual nodified direct flood losscs,

renaining after peock discharges were reduced by reservolr storngo, as de~
scribed in Scetion 1 of the Appendix, were computed by placing in

the above montioned chnin of interrelnted variables the relation of
modified peck discharges to frequancy whieh producced the resultant

groph of modificd direct flocd loss versus frequoncy. The mean ordinote
of this curve for the 1 por eccnt chance poriod preduced the avorage
annual modified direct flood losse. The dirccet benefit fram avorage
onnual reduction of dircet flood loss by the resorvoired stornge was
measured as the difforenbial between the natural and modificd neon or-
dinates. The average onnual indircet boncfits were obtuined by apply-
ing a foetor of 0,945 to the average cnnunl diroet bonefits. Tho average

annual boncfit from restoration of property veluos wos token ws the



average annual loss from depreciation of property values, not including
those areas where supplemental protection by dikes is proposed. The

reductions of all average annual losses and the reductions of recurring
direct losses for the November 1927 and March 19% floods by the reser-

voirs of the Comprehensive Plan arc pgiven in Table 31,

{Report continued on following pure.)



Determination of Average Annual Benefits to Individual Reserwvoirs

10 Basic method of determining direet benefit se- The main river

average ennual direct benefits for cach rescerveir were obtained by
summating its bencfits in cach damage zono as determined from the formula,
B = Cw U L R, in which;
B = Averagoe annual dircet bencfit in dolliars,
Cy = Per cont reduction of poak dischargoe provided the ontire
flocd is storcd.
U = Averoge annual dircet boncfit for o onc per cont roduction
of poak discharge,
L = Ratio of rcserveir capacity ir inches to flood volume in
inehes at index station of damage zone,
R = Portion of zone, cxprosscd us o ratio, tint is affceted
by & givan rescrveir. (R = 1.0 unless samo part of the
zone is not below the rescervoirs )

The eomputation of the Cy valws is doseribed in Scotion 1 of the Appendix,.

Lla Dotermination of U ané L.~ The following analysis of overage

ammual benofits from reduction of dircet flood loss was mde for coch
domege zone to dotermine the U walws, By the mothed deseribed in Paro-
graph 38, graphs of modified direct rfloocd loss=frequency were camputed
for reductions of the natural peek discharge of &, 1¢, 20, 20, and L0
per cent. Since the flood-controlling effeect of any reserveir becomes
less and less as the flood volumss of rare frequancy cxceed the resor
voir eapacity by inereesing margins, the per cent reduction of poak
discharpe will decrcase accordingly. In order to evaluate this varlablo
the aroas under thesc graphs worce divided by vortical lines of constart
froquancy into scvoral compononts vurying in muwbor from two to five

doponding upoen the magnitude of the total avernge amuel direct flood



less for the zone., The average anmual direct benefit within each can-
ponent of frequency range was computed for each of the paramcters of
per cent reduction of peak dischargz. Tho results wore plotted with
per cent roduction of peak discharge as ordinetes and average annuanl
dircot benefit as abscissace Tho slopo of this graph for the range of
por cent reduction of peak discharge is thoe U waluc for that one reser-
voir for one frequency range, Thosc graphs for the froquency ranges of
all damage zones are shown on Plates No, 115 to i inclusive. It can be
seen that the benefit per unit of reduction of peak discharge varies
inversely with the degree of reduction of peal discharge. The bencfk
to any reservoir will depend, therefore, % smme extent upom the
assumod prior reduction of the peak discherge et the index station,

L was obtained as an averagc valuc for each componant of the froguency
rangc by tho following formula, which is an adaptation of the prismoidal

formulay

in which
V_ = Notural flood volumec in inches for lowest frogqueney of
the component of frequoncy ranpc.
V. = Notural {flood volumc in ineches for mean frogquuncy of the
component.,
V., = Natural flood velume in inches for highcst froquemecy of
the componmmt,

S = Capacity of resorvoir in inchos,

S
When any of thce Vs is leoss than S, the corrcsponding T torm is kept at

unity, its moximuo: valuc.



L2e Dircect benefits in tributary dimoge zones were canpube 4 simi-
larly with the exception that the individwml reservoir benefits were
read directly from the graphs of bonefiteper cent reduction of peuk
discharge, making the U term unnecossary. Vhen scveral resorvoirs arc
located ebove a dampge zonc, the analysis is cxpedited by usc of the
U toerme In Teble 37 arc giwn typical computatims of the direet bane-
fit from an individunl reserveir omd in Teblc 33 aro sumarizod the
dircet benefits from cach of the 20 rescrveirs in tho Comprchensivoe Plan
and thoir altcernntes basced on twoe premisceo: as tho first rescervoir in
o systom, rnd as »ne of o system with nec ordcr of preforencc.

L3+ Determination of obher annual benefits.- Average ammunl in-

direct benefits from irmdividual reservoirs were oblained by multiplying
their direct benefits by 0.9L5. The averuge ammual benefit of o systam
of reservoirs in restoring preperty wluen in each damage zmec wis
allocated to individual rescrveirs according to thelr proportinate f£lood
roduecing offects. The summetion for cach rescerveir of component bone-
fits in all dumnge zonos below it produccd its bencfit in the restoratiom
of property wmlucse They arc given in Table 33,

Lhe FRelation of average annual individucl reserwir bonefits o

reservoir cepacitys.- The factor, L, used in deterrining individusl reser-

voir benefits is & function of reservoir cupaeity und f1cod wvolumo,
The capacity of each reservoir was varied fron ) inehes to 9 inches by
increnents of e inech cnd the entire canputution of its individunl
benefits, deseribed in the proceding parngraphs, was repeated for ech
assumed capacity. A groph of onnual bene fiterescrveir ecpacity wus

prepared which formed, in combinction with o graph of aimual costecapaecity,

the basls for determining tho nmost cemamical roscrvoir capoeity. It is



the capacity for which an inercmentel chonge will produce ineromonts
of benefits and eost that boar the samo rcletion to ceeh other as the
total annucl bencfit for the best systom of rosorveirs bears to the

total onnucl cost of the systaa,.
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SECTIGN 3

CONSERVATION = POWER AND RECREATION

1. Scope.- In this scction aro presented a smmary of the
existing ond prospectivo future power and storage dovelopments and
production of cloetrioc powor in the Comnocbicub River Basing the do-
tailed analyscs at gitos of floed control rosorvoirs of power dovolop=
mont and of added censorvation storage for inerconsing low=wotor flows
for the benefit of power plante bolow; rnd the roercationnl ond sanibury
valuis of added conscervation stomge, ofcrenec is made to the min
report for o gonoral doseription of eoxisting hydroclectrie devolop-
ments, production of cleetric powor, oxisting and prospective fubure
powor plants, storage resorvoirs for power storage alone and conscrvo-
tion storage deveclopod with flood contrel projeets. Much of the basic
data horewith proscnted werc obtained from House Documont No, 112, Thth
Congress, 2d Session, the Document No., 308 Report om the Connccticut
River, The following information gives the results of recent ad-
ditional studics ond investis: tions that hove been made on the flood

control projeets now undor consideration,

POWER

2.  Exisbing hydroecloctrie devolopmonta,= In the folloving table

are given the location, head und capacity of cach of the cxisting sixty-

throc hydroelectric plants within the Comnoeticut Rivor Basin,

(Table on following pago)
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+ Gross & inoctallod

River Loecation + hend, 3 capoeitby,
: foot + kilowotis

Comoeticut Canaan, Vi, 37.7 1,100
! Lyman Falls, Vt, 21,5 1,000

" Lower Fiftcon Milo Falls, N. H, 176,0 110,000

" MeIndoos Falls, Vi, 200y 10,000

" Wildor, Vt. 37,0 2,120

" Bellows Falls, Vi, 6%.0 L5,000

" Vornon, Vi, 5640 28,000

" Turncrs Falls No, 2, Mass, 67 oL 52 4 000%

" Turners Falls No. 1, Mass, %60, 0 5000 *

" Holyokec Mo, 1, Mass, w4211, 0 T 5 080*

" Holyoko No. 2, Moess, *4 20,0 29900

" Holyoke (municipal), Mass. =¥12, 0 1,056

" Windsor Locks, Conn, Slle 170+
Armonocosuc Bothlchom, N. I, L6,3 500
" Lisbon, N, H, 16.% %00
Ashuclot Marlboro, N, H, 269,0 1,600
" Swonzor No, 1, N. H. 14,0 120

" Swanzer No, 2, N. H,. 18,0 120

K Troy, N. H. 16,4 150
Black Cavendish, Vt. 120.9 1,500
" Porkinsville, Vt. 2243 248
Chicopee Indian Orchard, Muacs, 26,3 6,100
" Bircham Bend, Meos, 16.0 750

" Chicopco, Mass, 2642 2,100

" Blanchardville, Mass, 16,0 1,185
Doerfiold Soarsburg, V. 230,0 L, 700
" Whitingham (Harriman), Vi, 390,0 15,000

" Rowe (Shorman), Mass, 80,0 6,000

" Florida No, 5, Mass, 2h0,0 15,000

" Sholburne Folls Ho. b, Mass, €lL.0 6,000

" Shciburne Falls Wo, 7, Mos:o, €6.0 64000

" Gardnors Falls (Shelburno), Mass., ho.o 1,000

" Sholburne Falls, No, 2, Mass, 6040 7,000
Farmington Tariffvillo, Com, 32,8 1,800
" Robertsvyillo, Conn. 55,6 500
Isracl Laneastor, N, H, 25.0 128
Moscoma Lebanon ¥o, 1, ¥, He 13,7 150
" Lebanon No, 2, N, H, 16.2 140

" Lobanon No, L, N, H, 71.7 1,050
Millors Wincheondon Ne, 1, Mass. 20.5 %50
" Winchendon No. 3%, Mass, 17.2 200

" Wendell, Mass, e2.2 1,120

" Farlcy, Mass, 18,0 360
Mill Brock Windsor, Vt,. Lo.0 300
Passumpsic Passumpsic No, ly, Vt, 2h.1 700
" St, Johnsbury No. 0, Vi, 17.2 250

" St, Johnsbury No, 1~1/2, Vt, 19.1 350

" St, Johnsbury No, 2, Vi. 9.6 150

" St. Johnsbury No. 3, Vi, 17,0 875

" Wost Denville, Vi, 171.3% 1,000

" Lyndonville, Vt, 15.% 60

" " " 61.1 600
carriod forwnrd seessesesse L1, 702
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s

Gross ¢ lnstallod
hoad, ¢ capacity,
oot s kKilowmtts

River : Location

LTI TR Y

B!‘Ough‘b fomrd Se0 s on BB J—m‘-,'?h'e

Salmon Loosville, Comn, 2%,0 390
Stevons Barnot, Vt. 86,1 200
Sugar Clarcmont, N, il. 24,0 250
" Sunapoo, . H. 71.0 560

" " " 58,0 L7o
Waits Bradford, V. 734 360
Wolls Boltonville, Vt, 66.9 L70
Wost Durmerston, Vi, 21,1 620
Wostficld Cobble Moumtain, Mass, h30,0 232,000
" Wostficld, Mass, 11,5 125
Whitc Royalton, Vt, 13,1 560
Total L, 7hy

* Large volumo of water sold to industrios.
** Approximate,

This table shows that most of the amaller hydroelectric plants are
located on wmeontrolled tributsariss of the Connecticuk River, Mony
industrial plants, not included in this table, operated by wator power
arc also located on tributarics,

3. Elcectric power dovolopmermt in "Zono".= Tho developmont of
cloctrie power in the Comnceticut River Basin must be considered as an
integral part of powcor dovelopmont in the zonce comprising all the Now
England Stotos oxcept Maino, This latteor state intorchanges but 1littlc
power with other stotos, and sinec tho Publie Utility Act of 1935 bo=-
came cifcctive thore has beon littlo interchange of power betweon Cone
necticut and other staotos, The romaining statos aro a olosoly-knit
unit as to power production and distribution, wmnd the primery markot
for Connccticut River power is within the State of Massachusotts, The

groator part of tho clogtric power uscd in Now Hompshire nnd Vormont



is furnishod from smuller olectrie sysvoms, with their plants located
on othor rivers amd tributariocs of the Comnoecticut River,

Le On tho Comnoeticut River, north of Massachusobts, aro four
of the principal hydroolectric plunts conbrolled by the New England
Power Systom, Thosc plants hove o combined caipacity of about 223,000
kilowntts, Owing to the limitcd amount of storage avnilablo, and tho
wide variation in the flow of the Comcetieut River, these plants can
be operated successfully only by boing intorconncctod with other olectrie-
powor systoms having gonorating facilitios for dovoloping large wmounts
of primec power when wator is net avnilable in the river, snd absorbing
large amounts of primo powor when thero is sulficiant woter to opernto
tho hydro plants up to their full copacity. The same condition ap-
plics at the Cabot Station of the Twrners Falls Power Company, having a
capacity of shout 57,000 kilowntts, The tronsmission lines of this
campony arc intercommectod with the lincs of other power componies in
thoe western port of Massachusetts, Corperato consclidations and conw
trol, togethor with intorcompany cgroomants awd othor soureos of power,
for the purposc of exchanging large blocks of powor on demand, ond maine
taining, as far as possible, continuous sorviee, have brought together
noorly all of the companies oporating in tho zono, The intorcomoction
of the hydroelcctric powor plants locoted on the Cormecticut Rivar with
the steam plants of the Rdison Electric Illuminating Company in Boston,
snd other centers similar to Lawrcnee, Worcestoer, Springficld, and Prove
ldenco, makes possible thoe utilizaticn of practically oll water flowing
in the Comnocbicut River up to the installed copacity of the hydraulic
turbincs in the existing power stations, Tho installoed cupacity of

hydroelectric and stoam power plamts in the zao producing clootric

- 10l =



powor for scle inercased from about 106,000 kilowatts in 1899 to
1,035,000 in 1919, and to a maximum of 2,686,000 kilowatts in 1973.
At the cnd of the year 1936 the total gunerating capacity was ap-
proxinetely 2,529,000 kilovmtts, of vhich 616,000 kilowetts was hydro
and 1,913,000 kilowvatts was fuel, My of tho smullor steam plants
are old ond aro used only as stand=by or on pcaks of tho load,

5. Produetion of cleoetrie power in "Zonc",- The charts on Plate

No, 50 indicate graphically tho instellod copacitices of the olcetric
powor plants, and tho yearly production of clectric power by public
utility plants in New England, and in 211 the New Englond Stotes, oxe
clusive of Maino, since 1921y, It will be scen from Ploke Ho, 50 the
combined capacity of the hydro and steanm plants is lcss than in 19%2,
and thercforce with a continuod inersaso in the dewmends for clocetric
powor, it will be only a guestiom of time beforo additional generating
capacity vill bocome nocessary, It scoms roasonoble then to axpeet
thot consideration will be given by powor corponics to the development
of storage rescrvoirs on the Comcebicut Rivor, where thelir prineipal
hydrocloetric plants arc loecatod. These hydrooleetric plants have o
large reserve gonorating capacity during the greator part of tho yoor,
Any increecso in the lowor flows of the Comucetieut Rivor cronted by
storage roservolrs may, theroforc, be uwbilized without addoed cguimont
or cxponsc of operation, Bach cubie foot per soeond inercosce in the
normel flow in the Connecticut Rivor cbove the oxisting Pifteen Mile
Falls Plant will producc approximntely 25 kilowaits of clectric oncrzy
in tho five prineipal power stations abovo Groenficld, Massachusctts,
The combined opecrating hoad at the five plamts is about 36h foct,

6. Existing stomge resorvoirs.- As shown in tho moin roport,
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mmorous storage roscrvoirs throgghout the bosin have boon ecnstructod,
and are coperated for the bonefit of power developnont, both by publie
utilitics and by privato industry, and for witer supply. Most of these
resorvolrs ore smell, verying from o fou hundred te a fow thousand acre=
sot of usable stomge, The totul usable storage eapacity on the nain
river above the prosont plant at Fiftoon Mile Falls is approximately
88,300 nerc-foct, This convrises practieilly the full comtrel ly the
Now England Power Assceiction of the arca above the ocutlot of the Cone
necticut Liodees.

Ta Prospoective future power devolopmonts,- As tho nost ccon-

omical ond oasily improved hood in the bLusin hus heen dovolopod, now
projects, or the dovelopmont of old plants nmust depend in genoral . for
justification upon inersascd strown flow from nom sterago, On tho nain
river bolew tho Lower Piftoon Mile Falls dovelopnont thore arce anly two
undeveloped sites and threo existing plints that ean be inproved to
utilize to tho bost advantago the head and water available, &L fow milos
above the Lover Fiftoon Mile Falls Plant knewn as "The Frandk D, Conorford
Station" is o site that has boen considored for the develanmont of an
hydroclectric plant that vould have a sucddmu head  of 261 feob and an
installed ecapacity of 125,000 kilowatts, The pond above the dam wvould
have an offccbive stornge capacity of cbout 111,000 nero=fect wnd would
provile for ro=ropgulating the discharge, in conperation with the ecxist-
ing plants at the Lower Fiftecen Mile Fzlls and MeIndocs Falls, to give
the greatest possible mianimue discharpe in the naln river, This added
storago would be of advantage to oll dowmstrons powor plombs, and if not
full at flood timos it would aid in roducing the floods in the main river
bcolow MeIndoos Falls, Troansmnission faeilitics were providod ot the

tine of constructing the Lower Fifteen ¥ile Falls deovolopmant with = view
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to the futurc development of the upper projeet, Tho powoer fron the
lower sitc is transmitted to the Boston Metropolitan Aron and throughe
out the Now Englond maricet. It now appoars roasonable to oxpeet thet,
with the demands for ecleotric pover on the inercasc, the Wew England
power market will scon necd and justify tho e mstructiocn of this plant,
In general, howcver, as the greater part of tho cost of producing oloc-
tric powor in hydroclectric plants in the fixod charges based upon tho
invostmont roquired for the emstruction of the power plants ond storage
resorvoirs, there will be little induconent for thoir develepment unless
they ean be constructed to gell clootrie powor at the cost of preducing
it in existing stoam=power plants in Boston or othor Now Bngland citios,

8, Provision for penstocks.= Studiocs wore rade of the potontial

development of hydrocloekrie power at cach roscrveir sito in acccrdonco
with the provision of Soction 5 of the Flood Control Aet of 1936, H, R,
8455, "That ponstocks or othor similar facilitios, adapted to possible
fubure use in the devolopnont of adequute cloctrie powor nay be installed
in ony dam heroin authorized whon approved by the Scerctary of Wur upon
tho reocommendation of tho Chiof of Enginceors,”

9. Basis for providing penstocks.= An analysis was made of cach

site to dotermine the maxirmm possiblo value of power that might bho
developod at the site under the nost fuvireble eircumstance as produced
by the following assumptions:
(1) Market nvnilable at the oito at libeml values of
8 mills por killowntt=hour for prine power and 3
mille per kilowmbbehour for scceundary power,
(2} No allowanco for tho cost of construction or maine
toengnee of transmission lines from the sites to o

morkot,
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(3) Construction of storage rosorveirs up to thoir
physieal limits and aot chargenble to powor
plants at site, but to dovmstronn plants bone-
fitod by inervasc of low-vmtor low,
(L) Amnunl cost based uzon the following chargos ap-
plied only to the powor stoticon and cquipment
required fer the levolopnont of the low avoll-
ablo 25% of the time on a L0% load fuctors
I:‘T’GOI‘CS‘G o initi&l CCSt svavessrasanae 600%
Moinboninee sesvesssessssssscsseessss LoO
Depreeiation, obscloscence, and
mor‘tiza’tion CAF S TH FE VAR BRI TSI IR 2-5
Taxcs and InsSuranee esssssesssssssses 1-5 )
Operatlion seessssescessascncacaseones 1,0 plus 35,000
It is belicved that at ony site hoving an unfovorablo ratio of bonofits
to costs, with 2ll factors favornbls to powor devolopment, no provision

for penstocks should be made at this tine,

10. Annlysis of cach site.=- In Tablo 3L are given the cosontial

data ond rosults of tho analysis made in cccordance with the forcguling
ossunptions, Fron this table it will bo noted that the ratic of the
ostincted cnnuel rotwn for powor to the annual cost of production is
1.01 for Gaysville, 0,99 for Enightville, 0,83 for Newfane, and less
than 0,70 for all othor sitcs, It is eamohasized that these valucs are
dopendeont upon the addition of conservetiom storoge to the storage
requirod for flood econtrol, Thoreforo, if and when consorviation storage
is developed, it is proposed to provide ponstocks for a future power
staticn at Gaysville, Knightville, and also at Newfanc, considering tho
comparatively large potontial storage, heoad, and powor at this site, The

sigos of penstocks recormonded for those dams are given below:
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Sitosy : :  Drainogo Pongbock —
No.: Rescrveir : Rivor ¢ Arco.  ifox, Digeh, :Rocom.Voloelty:Recan, Diamn,
: 1 + 8Q, Tl. * Cef.8, : [It./sce, 3 it,
20A: Gaysville : Whito : 226 : 1,300 & 10.7 : 12.5

H : H H H :
L0 : Newfano : Wost : %26 s 1,950 11.0 : 15,0
L7 : Knightville: Wostfiold: 164 : 600 & 1.7 : 10,0
: : : : : :

At the romaining reserveir sites, whore pensvocks are not reeermonded,

N

potential power devoloprnients would be of svall eopacity and have o wide
range in hood, varying from tho highest clovetion reachod, whon the res-
ervoir is filled, to practically zero vhon “opleted, The initianl cost

of constructing the plant, with tho nccessory tramsmission lines, and the
cost of oporation of a plant of so sndll o enpacity, would be large in
conparison with the costs of cxisting nownr systems. Considoring that
under the favorable naturc of tho busic asswitbi ons, power vnluss for
these sitecs wore lcess than costs by wore than 30 por cenb, it is belicved
that no Jjustification for additional provi sions for ponstocks eculd be
found, rogardless of changos that might boe rmude in the basie assumptions,
It has beon shovm thot powor dovelopnent at the flood combrol sites is
not econenically justified under tho nost favorable assunptl ons cxcept

ot Gaysville and Newfane at which sites no part of the cost of consurva-
tion eould be borne by the power developrmont, At Knightwville conserva-
tion is not warrantcd unless a purt of the cost of the rosorvoir is

borne by o power developnont abt the site, In goneral tho groatuost bene=
fit from conscrvation stornge lice in the valuos derived fron increosod
low=vober {lows to downstream plants,

Conscrvation storage leveloped with flood control projects

11, Funetions of conscrvation stompe.= The fuetion of con-

sorvation storage is to storc or conscorve water when the stroan flow is

- 109 -



high and to release water when the stream {low is low, Its value

is derived from three stages of this process: (1) By storing, it
reduoces the flow downstrsem which may or may not be great onovgh to
cause damage. If oonservation storage is not already full at flood
times, there wlll be a walue to it from reduction of flood dumsge;

(2) By holding water in storage prior to amd during tho period of
reloasing, it provides an artifieinl lskc vhich may have a recrcational
value; and (3} By rcloasing £+o increase the low-wmtor flow, it may be
of value in the dilution of sewage if sufficiont in quantity, incroasos
industrial water supplies, and inercases the power output of run-of-
river plants, beth utility and industrial,

1z, Powor devolopments that would benefit from inercasc of low-

woter flow.- Rofcronco is mado to House Document No, 412, the Document
308 Roport for the Comcceticut Rivor, for dotailed presontation of data
on existing and potential power devolopmonts in the Comnoeticut River
Watorshed, For this report, data for thoe plunts that would bo beno-
fited by conscrvation storago at floed control reservoirs under con-
slderation were abstractod, and aro given in Table 35, 1In this Soction,
the comprehensive development roferred to is the Comprchonsive Power
Dovolopment Plan in Houso Docummnt No, L12,

13. Uso of flood control storage for consoryation,- Although a

domaging flood may occur at any time during the yeor, it is mcogniged
that the groatest floods arc more likely to occwr in March and April, or
in the fall storm period from Septamber through November, In the usc

of conservation stornge to inercase the lowswntor flow, wnter is gone
ernlly stored from March to Junc, and relessed whon nocded during tho

period from Juno through Fobruary, with intermittent storing whonever
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the Plow at the downstroam power plamts is greator than their enpaeltics,
By rosulabing the rate of storing in the spring so that the volumoe
rescrved for oconscervation would just be filled by June 1, o part of

the consorvation volumo would usually be availablc to aid in reducing

2 March or April flood, During the £all floeod poried a large part of
the conservation veolume -~ would normelly be available for flood control,
Therefore, whon considoring the addition of consorvation storage to
that roguired for flood control, thoe folloring @ipirienl rulc was devel=
oped to compensate the interest providing conscrvetion storage for the
minimum flood=contrelling offoct that it might rcasonably prevides

For cach inch of conservetim storage provided, sme=quarter inch of
flood control storage may bo used by the cuorservebion intcrosts, with
the following limitations: (1) Nc mere than throe inches of flood
control storage may be so used, smd (2) No £flood control storago loss
than [1,5 inchos should bo subject to conscrvation use,

1., Dotermination of anmpual powor borefits.- The economic

value of additional starage for conscrvation at +the 20 flood control
rosoervolirs that comprisc the Comprehonsive Plan und its alternntes bas
boon snalyzed in rclation te the oxisting powor dovelopnnt in the Con-
ncoticut Watcrshed, amd also to the potontinl eanprchensive powor dovel-
opricnt, which includes ro=developmats ond now doveleopnomts that mouy
be economiecally justificd by a more hipghly developed mmrkot Fur cloc-
tric power, Eightcon of the rosorvoirs arc linmited in capacity cithor
by the topography at tho sites, or by the location above tham of towns
or industrics vhich would mako flowage daxmgos prohibitive, In thesc
cascs the benefits and approximate costs wore computed for an ineronont
of capacity above that resorved for flood control and it was found
definitoly thut conservotion storage is net vmrrontod, At tho romsine

ing 12 resorvoirs the powor bonefits to the oxisting and camprohensivo
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dovelopments doscribed above were computod for one inch of stornge

at each roserveir, and the rosults are givon in T:hle 26, In evalu-
ating the wmean nnnual energy bonefit from the use of consorvation
storage, it is assumed that the storago will bo uscd onec o year, that
the average per cont of plant officiency is 80, and that tho wvoluo of

the oncrgy at the switehbourd is throe mills per kilowatt~hour, In
computing the inersased primo eapucity bonecfit from conscrvati an storoe,
it is assumed that the inercase in minirmm discharge is equivalont te an
average rate of relecase that will doplote onc inch of storsge in 150
days, and thot the amual volue of one kilowntt of prine eapelty ot

the switchbeard is $6, The cnergy benofit roproszomts o dofiaite saving
in cost of production of stean=~cleetric powor wideh it would sup:lant,
and is therofore an irmediate and assured bonefit. The prine peover
bonoefit, which is derived from o utilization of existing cguipnant, is
dopondent upon the futurc :wcoeds for additional prine eajueitios +f tho
power system that it affocts, boenuse the existing copaeity of stonn
plants, plus the primo capacity at hydro plonts, with oxisting stroam
flow, is greater than that nooded to ot existing lead Jdorands, As

the system load inereases, hovever, odditional prine ccpacity wiil
oventually be needed, and at that tine the installation of steam-plant
capacity caon be lossoned by inersasing the prime eapneity of hydro plants
through inercasing tho low-water flow, The resultant saving in cost of
steann installation will be directly ottributable to the conservetion
storage used to increaso tho low-voltor flcow, Althouph the primoe
capacity benefit may not bo realized at prosent, it ray boeonc mn
actual benefit within a poriod of yours if the prasont rate of incroasc

of lond in the Zono is maintnined.
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i5. Dotermination of annual cost of consorvation stocrage,.-

The groaphs of unnual cost wersus reservolr copaeclty proparced for
dotorminution of most ceonomienl &lzo of flocd-comntrol storapc

wore uscd to dotormine tho approximate cest of one inch of comscrvation
storage, with slight rovisions in the case of retarding basins to in-
clude cost of gotos, This cost was rcad as tho incroment for one

inch of capacity above the fleood-control capaecity, Whero combined vse
of conservation and fleood=control storage may be made under the o=
sunption of Paragraph 1%, one inch of ccnscrvobion storage is actunlly
obtoined by adding only 0,8 inch of storare for consorvation, in

which ecnse tho cost inerement is token for 0,8 inch above the flood
contrcl capacity, The annual costs debternined thusly arc shown in
Table 36, Colwm 1, For the reserveirs whoro consorvati cn stomge
appears to be cconomiceally justificd, bascd upon these cost daba, actual
ostinmntos of onnunl cost of resorvoirs for fleol ecantrol, plus various
iner-ments of conservation storage, wore naode, and the annunl ccst of
the conservation storage alonc doternined by subtracting from those
totols the ostimated annual cost for flood control along,

16, Determination of cconomie valuec of conservatim 55 OTLLC o

For both oxisting and comprohensive dovelopmonts, the ratics of ammwl
energy bonefit to cost, and of amunl crorgy plus power benefit to cost,
were camputed for one inch of stompge., It nay be scon fron these ratios
that conservation storuge is cconomienlly justifioed ot Viectory and Wost
Conaan, basod upon tho onergy bonefit te oxisting plantsy at Groton Pond
and Stocker Pond based upon tho onorgy plus power bonefit to oxisting

plants; and at Gaysvillo, Ayors Brook, Porkinsvillec, Newfano, Priost Pond,
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and Tully based upon onergy plus powcr bencfit to the Comprehensive
Power Development, Dotoilod estimates of the smnwnl cost of con-
sorvation stornge worc mode for tho ten sites showm above, for which

it wos found thot conscrvation stornge is justifiocd undor any of tho
four eonditions cvaluatod, Im Table 354 is given a summnry of the
results of the detalled analyses made to deterniine the economic 1limit

of comservation capacity at the point of diminishing rotums. In col=-
ums 13 and 17 is riven tho cstinnted cost per kilowatt hour of clecohric
enorgy aveilable from inercased low water flows, In this table it will
be noted that the rotios of amnual benefits to amual costs wre low, ond
thoe estimated costs of onorgy are high ot the existing nlants bolow
Pricst Pond and Tully rosorvoirs. This is accounted for by the lack of
information in this offico on the capocitics of tho hydmulie equipnoent
or the power domends in the various industrial plonts in this arca,
However, os the storuge wator from the reserveirs will bo released dur=
ing tho low vwmator flows, it appears rcasonablo to oxpect that the greotor
portion of thesc plants will bo ablo to usc the inervnsed flows for the
doveleopment of power or for processing wnber and that it will be o sube
stantial bonefit to thom, The volwe of those borefits connot be con=
puted, and sweuld have to bo arrived at by negotiotions with tho Millers
River industriecs,

17. Operation of consorvation rescrveirs.- The ten flood control

resorvolr sites where conservatim storage would be ceonomicelly justie
ficd if tho potential power plants dawnstroon were developod would bo
operatcd prinarily for the control of floods, ond, secondarily, for tho
bonefit of the power dovolopmonts below the reservoirs, Each rescrvoeir
is desipned to pemit rogulation of +he river flow to muoct the roguirce
nents of any adoptod operating plan. sdogquate outlots aro to be ecme

structed for this purpose. This will permit tho discharge or rotention
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of storage in the interest of {lood protection or conscrvation., These
reservoirs would operatc in cooperation with the existing and any future
reserveirs as a system, In this mannor there can be obtained the groat-
est protection from floods and the groatest benefit toward rogulating the
flows below the reservoirs for tho dovolopment of power at the coxisting
or future plants on tho main river and its tridbubarics,

18, Effcet of oporatlon upon power development.- The benefits

from coch of these ton reservoirs to powcrgdovelopmonts at cach of the
cxisting roconstructed and new plants arc given in Tablos 37 to L6,
inelusive. An examination of these dota shows that with but fow ox-
ceptions tho capacitics of the cxisting hydracleetric plants an the main
river arc considerably in cxecess of primory power supply vhon opcraeting
on o normal load faetor of L0 to 60 per cont, 1In Table L7 is givon a
sumary of the powor bonefits to dovmstroam plants from cach of the ten
conscrvation reseorvolrs at flood control dams, The prosont intor-
comzction of the stoam plamts in tho zone with the larger hydroclectrie
plants cnables the hydro plants with cxcoss capacity to carry during the
periods of high flows, the base load of the ontire systoem and tho steam
plants to carry the peoks, During the periods of low flows the steam
plants corry the baso loads of the system and the hydroclectric plunts
carry the peeks, It is shown in Paragraph 10 thet no part of the cost
of conservation sterage ean be borne by powor developmant at the sito,
However, by inereasing the low wator flow in the Connceticut River and
its tributerics, as partially reguloted by oxisting and camtoemplated
power utility storngo devclopments, through the releasc from conscrva-
tion storago at the ton flood comtrol dams indicated in the swmmary table,
it was found that the total ostimatcd average inerense of about 1,160
¢.f,8, in lowewater flow from the ton rosorvoirs would produce cmually
approximately 55 million kilowatt-howrs of clectrie oncrgy at the oxist-
ing and 147 millicn kilownbb=hours at the oxisting and all potontinl fu-

ture rodovolopod end now plants ineludod in tho comprehensive dovelopment,
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19, Rodoveloped und new plants.~ Should power interosts dosiro

to utilize thoe moximum storage that could be provided by those resor=
voirs, two now plants ecan be built on the main river, threo on the White
Rivor, and thrco on the West Rivor; ond the existing ploants at Enficld,
Conncecticut and Wildor, Vemmont cculd bo redeveluped, In Table L8 is
given o list of possible sites for tho rodevelopmant of oxisting plants
and the construction of now hydrocleetric stations, with the cstimated
total omount of eloetric powor that will be awvailable at onch site wod
based upon the utilizatlon of the regulatod flows thet will bo avall-
able after completion of tho roscrvoirs indicated in colum 3%, The
existing conditions in the power industry do net warramt the construction
of new hydroelocetric powor plamts unless they can produce oloetric pownr
at a cost comparable with tho cos® of production by the existing or
future steam plants locoted within the zono, Furthor dovolopmant of
storage roservoirs and hydrocleetric plarnts in the Comocticut River
Basin should be on a stepsby-step basis as the Now England power morkot
expanids sufficiently to roquire added copoecitics of gonorating oquipnent

and mako cxisting redeveloped or now plants oconomically justificd.

(Roport continued on following pageo)
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CONSERVATION FOR RECREATIOR

20. Importanco of roercation,~ Tho Comnocticut Rivor Valley

is peculiarly adapted by climato and notural features for all types of
roercation, For cver cnc hundrcd yoars it has beon one of tho vocation
arcas of the United States, The cutonmobile hos brought wosnlth to tho
Valloy, changing the earc of swmmeor visitors from an occasional pin-
moncy matter to an importont industry, that is growing yonrly, Formerly,
groups intorecsted in reercation have been mode up principally of pecple
vho spont vacotions of a month or more, Today, tronsiont visitors
sponding less thoan o day por visit, and traveling by automoblle roprosent
a large part of tho total nuwber of wvisitors to the Valleys Tho Now
Hompshirc Plamning Board shows four tronsiont wvisitors cwmiae to that state
in 1936 for cvery sumer rosidomt and gives tho avornge transient ox-
pendituros as $1,50 por transient per day. This mmount is for food and
doos not indieate the gross daily oxpenditures. Tho American Automobilo
Associntion shows that cach visiting wvocoticmist autonobile reprosonted
an average daily total cash cxponditury by its ocoupants of $24,.50,

Tho New Englond Council and tho New Humpshire Planming Board indicate
that during tho 19%6 swumor soason a total of 811,000 guests spent an
avorage of about 11-1/2 days cach, and that ahout 3-1/ nillicn transicnts
spent an average of ono day onch, or o total of aboub 12 million vaca-
tion days in the Connocticut River Basin arecs of the States of Vernont,
Now Heampshire, Massachusetts and Comeeticut, Those cstimates arce shown

in the following table:

(Table on following page)
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Visitore to tho Conncecticut Rivor Basin - Swmoer, 19%6

+N. E, Plan, RBoard wnd ¥, E. Council: tNoBeCe ontd N,H, Pl, Bile Aelefts
: Guosts re- ¢ : t AJAGN.t Vacotion 3 Vacation : .

STATE. quiring ac~: Transicnts . Total Total : Days Exol: Days . Vacation
s commodations: (Fepogbers) | : sTransiontss Tobal ¢  Days

N, He: 291,000 s 1,206,000 -1 »500, ooo 211 ooo. 3,360, ooo. h,566, ooo 34,920,000

V., 170,000 : 707.000 : 877, ooo 122, ooo- 1,945, ooo- 2,652, ooo 2,207,000

.

Muss.; 2l 000 926,000 : 1 150,000: 156 000 1 2,560,000: 3,&66,000- 2,900,000

.

Conn, : 103,000

Lely, 000 527, ooo 76, hgo. 1,080,0002 1,50h,ooo= 1,410,000

—

s [ o0 se

: H
3,263,000 :l,05L, ooo 65,1100: 8,9145,000:12,208,000: 10,457,000

[T T K
s ap foe

Totnl: 811,000

* A A4, figurcs de not lnelude tronsiont visitors,
Considering that within 300 rilos of the Comnocecticut River Valley aro
located the large vopulation conters of Now York, Brucklyn, Boston,
Albany, Philadelphia, Camdon and Nowaork, thot the trond towards do-
voting moro time tc roercation is crnusing o groving Jdemand for increasod
facilitics, and that rost cexisting lakoes have boon develeped; it is
rcasconable to ostimate that developreont of additional recrcotion ecapo-
city can‘bo Justificd,

21, Valuc of cxisting rccroational faellitios,- It is osbi-

matod by the New Englond Council that cver $100,000,000 wes spent by
vigitors to Heow Englond in the swmor of 1936, of which morc than
$276,000,000 was spont in tho four States of Now Hompshire, Vormoent,
Massachusctts, and Connceticut. Ovor 350,863,000 of this ancunt was
spent in the Comnceticut Rivor Basin, Visitors to How Englond usced
proporty valuod ot moro than $500,000,000 during this sane period;
$63,500,000 of which was in the Comtocticut River Basin., The wluc of
faeilitios provided for winter sports is not included, Visitor ox-
penditurzs in tho Comnectiocut River Busiy arens of the Ffour Stwtos for

1976 arc shown in the following tablo:
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1936=Suwmor Visitor Expenditures
in tho Comccticut Rivoer Basin

New England Council & N, H, Pl, Board:

: Estimatod total oxpenditurecs : AJAA,
Steteo Execlusivse of : r Rebimated
: Transients : Total : Total
¥. H, ¢ $13,750,000 : 215,550,000  : 319,800,000
Vi, : 7,950,000 : 9,000,000 + 11,170,000
Mass, : 10,480,000 : 11,370,000 1 14,650,000
: H t
Conn, l1,8L0,000 : 5,070,000+ 7,170,000
Total : #3%7,020,000 : 841,870,000 ¢ 53,000,000

22, Uscrs of Recreation Capreity,- Conservation copneity,

where allovable at flcod econtrol roservoirs, will bo usced for roerco-
tion purposcs by throo gonernl elass:s of visitors: (1) by swmer
home cwncrs, cotbagers and campoers, who nob only will bring in amunl
income to the community by cxponditurcs, but alse, by construction of
pormancnt buildings, dovelopment of sites for bothing, booating, wmd the
like, will provide ecoasiderable additicnal suxable proportys (2) tho
hotel and hearding house visitors .swmzeil.lly in soetlons vhoere thero
is now a lack of water faeilitics, us, for oxrample, cxists in tho
Bothlohem Junction arca, vhoro thore is o eonsidorable summer vacation
population but rcerootion watecr faecilitics arc inndequato; (3) the
transicnt visitors attracted by the leks, Based on the cxporiecnes in
the Bothlchem Junetion arocn, whoro, loeal sourcos stote, wmorce thon
1,000,000 people, transicnts, pass por summor through Fransonia Neteh,
the gateovmy to the arcn, it is ectimated thot transients will composo
the major portion of tho visitors,

23, Doterminatinn of rescervoirs suitubls for roercation consorvation.-

Each roservoir proposcd for the Comprohonsive Plan or as an oltermate
sitc vms studiod to determinc vwhether additional developmont for reerca-

tion would joopardizo its value for flood cantrol, whothor this additional
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dovelopment would be ccenomieally justifiod, and whother the location
of tho rosorvolr wns suitablo for a successful roereation <divolopnont,
The deeision on this laost wns oidod in sovoral instanecos by rurked
local intorest in the project. & comparison of tho not amurl income
with the ocnnuel cost of the additional coxpenso of previding the coxtra
sternge capeciby for recroantion showed vhethor the develepnent for
rocroation wns ceonomienlly justificd, The sites wore studicd for

(1) topographie and shorclino conditions governing rcerocctional facilie
ties, and (2) as to loeation and accossibility.

Under foeilitics:= Sites woro studied for:

6 possiblec nuwmbor of cottoge sites,

b, distanee from wator of cottapges beecause ~f necossity of
building outside the lindts of the flood conbrol pucl croo.

6. topographic foaburos bebwwen the oubor limits of tho flood
control pocl and the smaller or conservation pool,

Undoer locatinon:= Sitos were studied fors

0. proximity to travel routes, to dotormine possible visitor
traffic,

b, loontion in an area vhore the vacation public was aceus-
toned to fo.

¢, the omount of usc made of existing wotor facilitios in
tho same scetion.

d, the lack of oxisting wotor fueilities,

c. tho proxinity of the reservoeir site to parks and forest
prosorves,

Of thoe 30 sites studied, 16 woro located in Vormont, 8 in Now Hampshirce

ond 6 in Massachusotts, Elovon sitos were found to have possibt litics,
Eight of the 20 rescrveirs of the Comprchensivo Plan wore sultablo for eon-
sorvation capecity, and 3% of tho 10 alternate sites, Of the 11 sitos,

6 wore in Vormont, 3 in Now Hampshirc and 2 in Massachusctts, At soven

sitos, tho additional dovoloprmont which was justifiod by its power value,

- 120 =



would also provide a lake for recrcaticnal use,

2L, Discussion of sites,-

n, Bethlehem Junction = (24} = low Hempshiro = is in a developed

recrcation area where water faeilitics are very much ncedod, There is
great local desire for conservation storass, Thoro are soveral large
hotels and numerous smaller placcs, and a very determined prossurc is
being cxereiscd on the local authoritios to sceure wator faoilities,
Five of tho largo hotels arce reported contomplating installing swimming
pools for thelr guests at an averago cost, cstimatod locully, of about
$20,000 per pool, Morc than 1,000,000 people were counted passing
through the Franconia Notch into this area in tho sumor of 19326, Pos=
sible annual income to the community from rocreatiorn cupacity in the
flood control rescrvoir has boon estimated loeally at over $L00,000,
There is no power valuc to the pool,

b, Wost Canaon.- (66) Now Hompshire = is located on the Muscoma
Rivor near Mascoma Lakec, an alrcady devolopod suwmmer roercation leke
located ncor Lebanon, New Hampshire, This arca, in which arc looated
White Rivoer Junction, Hanover and Lebanon, is o highly doveloped recreo~
tion arca., The White River Junction = Lubanon = Concord road pagsas
within lcssthon a mile of this reservoir, Visitor truffie should be
large, bosides which, the sizo of West Conuan roscrvoir would mako it
attractive for sumor cottage sottloment. The pond will also have a
sizable armual powor valuo.

¢« Stockor Pond - (53) - Now Hampshire =~ is situated about onc

milc fram Now Hampshiro Stato Route No, 10, ncar Grantham and about
cight miles from Lake Sunapco, alrcady hoovily doveloped as o recrantion
conters It is aboubt twenty=-throc miles by sutomobile from U, S, High-
way No, 5, the moin north and south artery, Visitor traffic at Stockor

Pond should bo high beeause of its location, It will hove o sizable
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shoreline aveilable for roal cstate dovolopment and the pond will have

povwer valuo,

é. Victory = (22) = Vermont = is an wmdoveloped sitc abt prosent,
but has power and roercation possibilitins, It is loecnted aboub cigntcen
miles northoast of St. Johnsbury, Vermont, and about four miles fron
the through route, Burlingten, Vermont = Bangor, Malne, Traffic meving
through the Uponer Connocticut Valloy as well as cross traffic passes
this site, It is within soven milos of Darling State Forcost Roscrvotlion
and about thirty-five milos by cutomobilc from tho popular reer wtion
soction centered about Bothlchom Junction, Vietory would proviide reerco-
tional faeilitics for through visitor troffic as woll as for St,
Johnsbury, which is at prusent scrvoed by the incdeguoate faeilitiocs of
the Slcoperts River,

o. Groton Pond - (27) = Vormont - This sitc is ot prosont develeped
and is included in Table Li9c to indiente possible reeroution nnd povcr
benefits which might aet to leosson comstruction md domage eostse It
is located midway bobtwoen the Montpolicr - 3St. Johnsbury, wmd the Mont-
nelier = Woodsville routcs, in the Groten Stobte Forost,

£, Union Villago = (L8} = Vorrmut - Thore is considorble loeal

intersst in roerontion faeilities. The site iz loss than five niles
from U, 8, Highwy ¥o, 5, tho nain route nordh and south through the
Commeocticut Valloy. It is about fifteen niles by antaivbile Trom Hone
ovar, @ regrcation centor, With proper fueilitios, i dtor trffic should
be large, Thore is no power wluo,

ge Ayors Brock - (30) = Vormont = is less than three riles from
Allis Stute Porest Park und thirty milos from Montpolior, It is sono-
what off the main travel routes and could not be oxpoetad to devalop
the visitor troffic of nore faverably located sites, Somo powsr capos

city is awvailable,
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h. Goysville = (20) - Vormont =~ is in the scmoe scetion os Ayors
Brook, It is on the cdge of the Groen Mountoin National Fersst and is
about ten miles from the through route Glen Fulls = Rutlwowd - thite
River Junction, Gaysville should anjoy a better traffic donsity than
Ayers Brook bocause it is nearcr a main traffie artory and bocause its
size wlll moke it attractivo for recreation, cven in an arca provided
with lakos, It is suitnble for power.

i, Newfano = (LO) = Vormont - This sitc, located partly in
Townshend State Forsst, will have o camparatively large loke, While
the number cf cobtage sites is largs, thoelir valuwo, owing to distmec
from probable rceroation shercline, is low, This reservoir will at-
tract some visitor traffic, being aly fifteen miles from Brattle-
boro and tem miles from U, S. Highway No. 5 by way of Dummerston, but
unless tho size of pond available for recreation can be inercascd to
reduce the distance betweon the flood comtrol and reercation pond shorcw-
lincs, its reercation value will be limited, There will be a considor-
able powor valuc to the sitc,.

Jo Tully - 628 « Massachusotts = is located throo miles north of
the Troy = Fitchburg - Boston road passing through Athol, This is a
well traveled route with sovernl popular vacation comters ncarby, Viei-
tor truffic through this arca should be fairly high and pormit a sub-
stantial amnucl reercation inecome, The dovelopment is suitable {or
powor,

k. Pricst Pond =- 614 - Massachusetis - is leceated in the some aroa
within a mile of tho Tully Resorveir and would beonefit from the same
routcs of traffic as Tully but owing to small sizec of loke will not por-
mit as large a development, The lake 1s suitable for power,

25, Roercation Incomo.~ Sowrces of .racraation incomo for tho

Comecticut Rivor Basin aro indieatcd in Tablo 1,9b, busod on data
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furnished by the New Hompshire Planning Board, Recrcation income to a
reservoir community is camposed of that from the summor cottagers, amd
other rosidant vacationists, and that from trensiont visitars., Net
income to the community por cobtbage per seuson, oxclusive of taxes, wus
token from avallable stutistics on loke resorts in Now Hompshire, from
which the indicated mean averapc was found to bo about §350, In figuring
posgible income from tronsients, data offered ot me of the developed
recrantion areas indieated that about 25% of transient visitors to a
roservoir site would probably moke exponditurcs und that the major pore
tion of these cxponditurcs would be for food, Tho average noet income
poer day from such expenditurc por transiont wos given as about 0%,
Total rocrcation use of an arcea has beon cstimotod to be an averago of
approximately 2,990 vacation days por cottago, for rosident and transiont
visitors combined, from which the total not income per cobtage is os-
timated at approximately $1,L,38 por scasen, On tho hasis that cottoge
development is genorally on indication of the populariby of o reercatiomn
sitoc, tho total income to o community has beon estimated on tho basis

of the number of cottoages in the prospective dovolopnent,

26, Conclusicns,~ Developmant of comscrvation capuelty at
private oxpensc appoars justified at 11 sites, The estimated roercution
inecome at the 11 sitos is indieazted in Table 49, A camparison of the
anmmual benefits and costs of the flood control, powor, ond reersntion

features of the 11 sites is made in Teble 492,
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TABLE | RAINFALL STATIONS
STATION e e STATION e STATION T e
OPERATED OF lnecono OPERATED OF |aecorn OPERATED OF lRrEcoRD
TOWN DR C)Ty  |STATE BY READS N TOWN OR CITY STATE BY READS |y TOWN OR CITY L REQD ™
NG | vEars ING [vEars NG | yeans
£nsoma Conn. Ansona Walwr Co. 4 tpswich Mots MS.D.FH-USWE [ 26 Dummer N.H.
Haharsvrle " hartford Met WS A Jameica Plains MEDPRH. & Durnamn T US WA B 44
BaHec " Y5 W {Sup) B 26 Juttgraon " U5WB. (Sup ¥} A 40 Earal " USW.B  {Supl B 5i
Barkhomytaod “ o uswaiSu! ;] 13 Kemara Laks " USWE (Sue T A First Cann. Lakd Y USwWE ] 9
Basgapar! " VS W B B 43 Loka Cochituole " USWB. (Sup Yl A (1] Fitzwiligm w U.5.W.8. (Sup) A 17
Briatgi Canler - Bristpl Woter Co A Lakeqitle " MS5D.PH A Frankiin " U.5.W.B 8 LL]
Burtington " U S W8 [Sup) [:] 8 Lawrence touswh (Sup A a1 Garving Folls "
Cotchmster - U, 5. WB B a5 Lowrence " MS DP HIEpeiment Sta) A Glann St " u.swa  {sSupl A 28
Creom Rl " USWE ] ai Leominsier " 52 Gorhom “
Dowson Res " New Hoven Wolwr Co A Linceln " Habbi Brook Res Graggs Falls -
Barby: Shelton *  Bumngham Woler Ca. a Liitlelon " WMSDPRH A Hamplan Broch " WSWE (Sup) ] e
East Hortiond T LSWBE A 20 Loweil " US WA A 1 Horrover " USWBH B 96
Eoston Loke Rz " Gridgapart Hydroulic Lo Ludiow " MS0PH E] ne " USWE L] 7
Enfietd " MNerihern CI. Powgr Co & Lynn " MS.DPH A Lakapurt " LS WB (Sup) A [:1s]
Falls Villcge " Y 5 WE. [Sup) B 46 Manchester " MSDPH A Lancotlar " Uu.SwWB.  (Sup) B
Grotan - Groton Water Co. A Mcnafie'd " MSDPHSUSWE ISP A 26 Linceln " USWwB A 18
Hartlord " Y 5.WB < TT Martboro Y Woler Worky Littlaton "
Hemlochy Res - Bridgepor! Hyarauhe Lo Muddisboro " OMSDPHAUSWEISWH A 51 Manchester - U5 WBE (Sup) [:] &2
Howaré Res. - Moachgatar Watar Cp. Migdish#d " OMSDPH A Merey Masting | "
Lauvel fey " Swmtord Water o A Middizlon " US.WB. (Sup) A il Wiian " USWB. (Suph ] 22
Mecde Pond Res " Stomiord Water Co ) Milford “ MSDPH-USWB(Sw A 22 Mt. Washingtar “  USWB {Sup ;]
Migdletawn . Mitlpury " UWSWB  (Sup) NE.P A 7 Noshug - U.5.W.B A 53
Miitord Re. - Naw Hauen Water Lo A Milh " MS.DPH A Nathug " Pann Woterworks
M1 Ca-mel " WLSWB. (Sup) 8 1 Monree Brigge “  NEP Noshug " Jethson MM
M1 Righy Fes - Middietown Waler Co Monson " M.S.DPH A Naw Durhom " L5SWE 1Y 12
Nouga'uek " Nougoluck Waler Ca. A Nantucke! " owSwh C 63 Newpori " UsSWwWB A L]
Napaug Gom " Hortford MaL WS Netick " No. Strottord "
Hew Hortforg " WSW.B. (Supl 8 New Badford " USWE {City Enginear] B 23 Pinkham Noi<h " uswg (Supl a 7
New Houen T USWA c 93 New Bediord “ MS.D.PH (L JHathoway) A Fitaburg {13l Lake}
Mew Londan - [VE-X 1:) B (13 New Brantres “ MSD.PH A Piltsburg [2nd Lake) *
Nortalk- Wyl *  Edwora C.Childs A Mewbor pport " MEDPH-USWEISup) A Plymoytn " uSwa a 49
N Brantord Res " New Haven Waler Ca & New Sclam " M.SDEH A Plymouth "
N.Grasvenordale " Newlon " MS.DRH A Pontocank Dom "
N, Guiford Ree " Waw Haven Waler Co. A N agamsiBrood Brook) - Rondaiph “ ;]
N Sromicrd - Stamlord Water Co, A N Adams(Kalch 8rook) - Twin M1 -
Horwalk - u.S.W.B. A 4% N Andover " MSDPH LY Wast Slgwartaoh " 23
Q1a Greanwich * USWB. t5up) 3 4 Neribbridge " OMSDPH-USWB(Swe] 4 6% Wolthora Falls Y USWE B Ir-}
Fheps Brook Ras " Hartford Meb. W.S. LY Nerwaod " MSDPH A Woedtville "
Praspact Res " New Haven Woler Co. A Oris " MS.OEH-USWe. A 23 York Pond " 3w [:] 8
Putnam Res " Gresnwich Woter Co A ! Otrs [Wanti * MSDFPH A Albany NY. USWH [ 1
«pir Mo @ T wartford Mel WS, Pacbody [Westh " MSDPH A Bedtord Hilly "ousSwa B a7
Ruservor No 6 " Hartfard Mat W.S. Pelnom " MS5DPH Iy Caira " USWB. B 13
Rooning Brook Rac " Maonchesler Weter Co. Pambrohe " MSDPH USWBIS A 21 Conton " uswa c
Solisbury * WSWB. (Supl [} 3 Paru " MSDPH USWE(Sup A 24 Cormel " USWE i 46
Sollonsicll Res " NewHaven Waler Co & Palarshamr " WS WE [Supllv) » 24 Chary Y USWR B
Shutlie Meadom Res  ~ New Britain Water (o A Pritgtiend "uswWe, A 15 Carklingyilte " Uswg B8 13
Stork " U.s.w.B B 4q Packardsviile " MSDPH A Connemora T USWB e
Thomaiten h Watarbury Waler Co Pralligslon " MSDPH A Gians Folls "
Trompsonvilie . Plainheld " MSOPH-USWBISw) A 18 Harkngss -
Totringlen " Torrngton Register A Plymouth "uSswe A 50 Glenham - Usw A El
- * Gen.S.H.Wadhoms ) Pregeott " MS.DPRH A Greenfield Cenfer "oUswa, ] 3e
- " Torrington Water Lo Pruiceton Y USWB iSuity) A 49 Loke Placid Club . USWB A
Trap Falii Ret * Bridgeporl Hydrauhe Co Provanceionn T uswa. B 50 Mechonicuing ouswe A 26
Wotertury " U.S. W.B. -] " M1 Mr Gregor LUswp B 23
warerbyry " Caly of Waterbury " New Tark U s W8 € 1ni
Wepawaug Res " Naw Hoven Wetyr Co. A Rockport " U WER A 15 Poughhespsie - uswa A 33
West Carnwall . Rutland{Narin} " MSOFRH A Ritton T ) B 18
W Hortiord Res Na.t © Hortlord ML ws A Ruiland “ MSOPH A Spier Falis " uswa B 35
W Horilend - U 5W.B.(Sup! a 12 Salem " MS3.0FH a Voarhéesville " USWB A 2l
WM " Haortord Mat. W 5. Savoy " ONER Woppingess Folis " nswa B ar
Whigvilia Res. " Naw Briain Watar Co A Sciluata * MSOPH A Wes! Foint " UEWE B a3
‘Whilney Res " Nyw Hoven Woler o A Shelpyrne Falls - LS WH. (Supl-N.E P A 23 Willsbara " U.5WE. B
Wiltan " Neorwalk Woter Co. A Shelburng Falls " ¥MSDEeN A Brome Quebac Me!ecruluwcul Ser A
Walcalt Rev. " New Britgin Waler Co A Shutenbury “  MSDPH A Fornhem i ABB
Adams Moty LS W.B.(Sup)-N.E P A 1y Scuthamaton Y Formas Res Lanncnyitie " b " ABB
Amhe " uEwe A 101 Southbare " Sudbury Dom {Y) Sharbroake " A " ABB -
Athby " M.SDRH. A Southbaro " Cardawilis {y} Block Isiand Rl USWE < 59
Ashland " U.5W.B. (Sup! (v} A LY Sauthbridge " MSD.PH-USWB. A 23 Fiskvilla " Providence warer Supply
Athal " MSDPHSU SWH{Supt A S Deartisly " MSDPH A Hopking Milla " Providence warer Supply
Bihar- Fryville " M&DPH A Spot Pond * US.WB. [SughYy a 38 Kent Providence Water Supply
Attlebore * M.EDPH tPumping Sta) A Springhieid " US WD ] 89 Kingston " uS W 48
Baldwinville - M SDPH A Springfisle " (V-1 8-} B Mewpory "
Barre " M_5.DPH A Springfleld " U5 Arsenol No Scitugte " Providence Water Supply
Betchwood T M&DPK A Springhierd " Gty Hell Pawlucke! "ouswWe, {Sup) ] 36
Baverly [Wenhom Loka) = MSDPH A Springfield " Wea! Parish Filtere Parwluckat " Cromond Hilt
Bigndfaré - M S ORH A Springfislo " Provin M Rgg Powtutkel " Pymping Sla No 3
Biye Hilb " U Swh B 5! Srare Farm " Bridgawater Powtucke " Wuasonic Buitding
Bondsyills Y MSDPE A Steriing *uSsWwB (Suplly) & a0 Providence " USWB C Lt
Baston " USwh € "ng Stackbrdgs Y US Wl (sup) a 16 Providunca »  Sockonpssel
Boylston U SwWB Sul 1r) B 4i Swompscon Y USWE (Supl ] 4 Frowidence * Pencctansal Ris
Bridgawarer " MSDPH & Taunton " WS WB [Waler Works} a 62 Providence “ Pretipitation Plont
Brockion " WSWB. {3up} ] a3 Turnar's Folly " USWR A 41 Pravidance “ Frutt Wit Res
Beochten " MSDEMISewageWorks) 8 WalgolelEast " MSDPH ') Pravidence “  Hope Res
Cambridge - r Waitham " MS.BPH (water Works] 4 Rochy Hal ¥ Providence Waler Supply
< harlton - A Ware * MS.DPH-USWBISu) A 8 Wakefigig ’
£hgtham - A ware (Weyl) " MSDPH 5 Werterly v
CThesler " M.S D.PH-USWB {Supl A 24 Warsham " OMSOPH A Wesler]y " Water Warks
Cheaterild - MEDPF-USWB LS '8 waraham [Egsti " Woonsocka? "
Chestrut Hill oo sws iSun) 3] & 64 Waors R Intoke A o Bellows Falls Veeman? LS WE [ Sap) & 35
Chicopee Folly LS L) Warran " MSDEH 4 Benninglon " U5 WA (Sup} ] 23
Clinton tous WB lﬂ A 59 Warwick T OMSORH a BloomFiald " USWB-HEP B 31
Colrgin " M.SD.PH & Webster " M3 DPH A Braliabere " U.SWB.-NEP A 42
Cancard " U swa B 49 Wengalt " M.S.D.P H. A Burlinglon " uswe [ a3
Cummington Y MSDPH Iy Wast Brooklield " WMSDPH A Cavendish " USWB-NEFP B 24
Dalton * Pawsr Co Westtield T US.WE (Sup) a 31 Chelsea " USWB-NEP -] 81
Barg " MSDEH A Wesltielg " MSDPH a Lhittenden " W1 Hydroslectric Co
SonalNorth) Y MSDPH A Weslhamplar, " White Res Cornwall " USWE B 50
E Norinhigld - MEDRH. A Wastminster " Wothuselt Loks Ecst Barral " USWB (Sup)-N.EPpP A 7
E Pepparsl " MSDRH 4 Wesimin *  Meetinghauge Pond Eost Rysgale v USWE (Supl-NE.P L) 14
E. Weraham Y UBWB. A 27 Westan ' Stony Brook Res a7 Enosburg Faltr “uswae B 45
Edgartown - Westan Collagh Y U8 WB. {Supl Stay B Gartie:g "
Egramont - MSDPH-US.%B A 32 West Roxbury " M5 0P H.{Brookling Pwm A Gilman " USWB [Supl A 7
Entrald AR 4 Wesl Rutland * U S WA {Sap) Y} A 9 Mocndoes Falis v USWA [Sup) A
Foll River " Uswe. B 64 Williamsburg " MS.DPH A Mays Mins " USWEB {Sup)-NEP A T
Falmouth Y MEDEH-LSWE A 39 Williamstown Y US WS B 76 Mudd!iebury -
Fuchburg Y USWB 4 72 Willamse:lle TOMSDER A Molly's Folls N
Framirgham " USWB!Y) 4 61 Wolmingten " OMSDEN A Newlang © USWE {Supl-NER g 24
Franklin " MSDPH-LSWE A 18 Winchandaon " MSD.PHR-USWD A 44 Nuwpori - uswe B 7
Gordnar “  MSDRH- uswa (Supd A 31 Wincheslar " MSDPH A Korthfieid " USWE c 43
Glouckster " U SWB ( B 22 Wotlasian " MSDPH A Reodshaoro " USWB. (Sup-NE® A 8
Granyitte Oom “ MSDP ) Worcester -Winder Hill 115 W B. ] a0 Rochester " HNEP A ]
GraanBush " MS.D.FH A c-Clark ¥ " U SwWa (Sup) A Rullorg " uswh [ 2l
Greanfrerd " M50 PH A 16 " Clinton Dam A Rutlond " Vi Hydroslaciric Co
Greenwich " MSDPRH A Warcester " M SD P H-Mendall Res. A Seocsburg " NEP.
Grator Y MSDPH-USWE (Sup) A 49 Worcaslar " Keftis Brogk Res. A Searsburg M1 " USWR (Sup)-NEP A 4
Hordwich " MSDPH"US W.B A 17 Worcaster " Lynde Brook Res & Seorsburg Sis - U.S¥WB (Supl-NEP A 13
Haverhell ™ U.5w 8 {City Engmesr} ) 42 Warcaster " Holaen Ray No 2 A Sherman K
Heath " MSDPH-LUSWB.(Sup) A [ Warlhir pdan T OMEDEH A Silveriake * ¥ Mydroalectic e
Hingham - Town Wreatham " MSDPH A Someraat " USWB (Supl A 23
Hotyoke " USWB 30 Eustiz Moine U.S. .8 ] 23 Se Londonderry " ONER
Holyoke " Whiling Streat Hiram TS WA (Supl B 12 5t Johpkbury " uswa N.EF a 43
Holyohe " Aszhlyy Pondy North Bridgaton " U5 WB :] 44 varnan - NE A 40
Holychs " High Servil Portland * o uswa. C 70 W. Burke * o us w B- NER A 7
Hoosee Tunn#| " WS WA (Supl-NEP A 7 Rumford Y USWER -] 43 W. Hortlord Y USWB [Sup) B 7
Housalanic " Barn NH L SWB A 3T White R Junct " USWEB (Supl-NEP A 23
Hubbardsten " MSORH-LSWE A & Bathlanim “ USW3 (Sup) A 44 Whillagham “  USWB (Sup)-NEP A X
Huntingloa Y M.S.D.RH A Bethieham " NER wilder * USWR {Sup} A 17
Hyannis " WS WB B a4 Clarament " Wilmington " USWB LSupl-NEPR A 16
Concaré " USWE (Sup) A B84 Woadsiack " UBWB-NEP a 69
Qinyitie * USWB {Supl a &
Legend: A-8am U.S.W.B. - Waothar Buragu NE.P.  ~Naw England Powsar Co.
B-6FRM U.S.W. B {Sup) ~Wealther Buraou Supplementa| i) = Mairapolitan District Woter Suppiy

€ - Cominugus Retording

M. 5.0LPH

~Mawsachuselit Siate Daph Pubhc Hachn
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TABLE 2

STREAM_GAGING STATIONS

EXISTING STREAM-GAGING STAVIONS

DRAINAGE DATE DATE DATE
RIVER GAGING STATIONS ARER | TYPEOFGASE | rovaBLISHED | DISCONTINUED |REESTABLISHED
[STUARE MILES]
Connachcut First Gonnecticut Loke near Pitttburg, N,H, 83.0 Recording Apr. 1927
Connacticut At Norih Stratford, N.H. T96.0 " Aug 1930
Cenneclicut At Dolton, N.HM. 15380 " CQet. 1935
Connecticut At South Newbury, Vi 2825,0 . July 1918
Gonnecticut At White River Junction, Wi. 4068.0 - Oct 19t
Cannecticut At Turners Falls, Maoss, 7138.0 . Jen, 1915
Connecticut 41 Montague City, Mass, T840.0 . Oct. 1929
Connecticu? At Thempsonyille, Genn, 2€37.0 . July 1928
Passumpsic At Passumpsic, Vi 423.0 . Nov. 1928
Moose At St Johnsbury, ¥ 1z.0 Chain Aug. 1928
Ammonoosuc Near Bath, N.H. 393.0 Recording Oct. 1935
White Neor Bethet, v, 241.0 - Jure 1931
White At West Hariford, Vi £90.0 - June 1915
Mascoma At Mascoma, NiH. 153.0 . Aug, 1923
Ottquguecheas At North Hartland, Vi 221.0 .. Qet 1930
Sugar A1 West Claremont, N.H, 269.0 » Oct. 1928
Black At Norih Springfieid, Vi 158.0 - Nov. 1929
West Al Newfone, V1, 308.0 " Sept. 1919 Sept, 1923 Oct, 1928
Ashuelot Near Gilsum, N.H, Tl " Augr 1922
Ashuelot At Hinsdale, N.H. 420.0 . Feb. 1907 Dec, 1909 July 1814
Otter Near Keene, N, H. 4.8 . Qct. 1923
South Bronch - Ashuslet At Webb near Morlbore, N H, 36.6 “ Nov. 1920
Millers Neor Winchendon, Mass. 80.0 . Juiy 1916
Millers At Erving, Mass. roc « Aug 1914
Sip Pond Brook Near Wincherdon, Mass, 19.0 . Mey 1916
Priast Brook Neor Winchenden, Mass. 18.0 Float Moy 1916
East Branch - Tully Near Athol, Mass, 49.9 Siaff June (916
Moss Brook At Wendell Depot, Mass, 12.2 . June 1303 fug. 1910 June 1916
Daerfield At Charlemont, Mass. 3620 Racording June 1913
Ware Ar Colkd Brook, Mass. 98,2 " Jan. 1928
Ware At Gibbs Cressing, Moss, 199.0 . Aug. 1912
Ghicopes At Bircham Bend, Mass. 703.0 “ Aug. 1928
Swift At West Ware, Mass. 186.0 " July 1910
Quoboog At West Brimfield, Mass, 151.0 . Aug. 1909
Westfield At Knightville, Mass. 162.0 Ghain Aug. 1909
Wwestfield Near Westfieid, Moss. 437.0 Recording June 1914
Middle Bronch — Westfield At Goss Heighls, Mass, 53.0 " duly 1910
westfield Little Neor Westfield, Mass. 485 " July 1905
Scantic At Broad Brook, Gonn. 90.7 " Aug. 1928
Formingtan Near New Boston, Mass. 92.0 . Moy (913
Farmington At Rivertan, Gonn, 2170 . Sept, 1929
Farmington At Tariftville, Conn, 569.0 M Aug. 1928
Burlington Brock Near Burlingten, Gonn. 4.0 “ Sepl. 193)
Hockanym Neor Eost Hartford, Gonn, 755 “ Sept. 1919 Sept. 1921 July 1928
Salmon Neor East Hampton, Gonn, 105.C . July (92B
DISCONTINUED STREAM-GAGING STATIONS

Connechicut Woaterford, Vt. 1E04.0 Choin Aug. (930 Sepl. 1935
Conneacticut Grigrad, N.H, 31000 Chair 8 Staff Aug. 1200 Sept, 1921
Connecticy? Sunderlond, Mass, 78%0.0 Choin & Ffecording Mar, 1904 Sept, 1932
Cannechicyt Holyoke, Mass, 8284.0 Fleat Jon. 1880 Dec. 1899
GConnecticui * Hartford, Gonn, Staff & Recording Feb. 1896 Dec. 1908
israel Jefferson Highlands, N.M, B.7 Chamn Sept. 1903 Oct. 1906
Israel Jefferson Highlonds, N.H, 21.2 " Sept. 19G3 May 1907
Passumpsic Pierce's Mills, vt 2370 Staff Moy 1909 July 1919
Passumpsic 318 Johnsbury Genter, Vi 2440 Chain June [9C3 Nov. 1903
Ammenoosuc Bratton Woods, N.H. 340 - Aug. 1903 Apr. 1907
Zealang Twin Mountain, N.H 14.0 M Aug. 1903 Apr. 1907
Little & Twin Mountain, N.H, 1.0 N Jon 1904 Sept. 1905
White Sharon, ¥ 643.0 Staff B Chain Juiy 1903 Nov. 1904
Second Branch ~ White North Rondolph, vVt 27.0 Staff Oct. 1920 Sept, 1921
Qttauguechee Woodslock, Vi, 126.0 Chain June 1928 Sept. 1930
Sugar Cloremont, N.H. 258.0 . May 1928 Dec. 1928
Ashueiot 3K winchester, N.H. 385.0 . July 1903 Nav, 1904
Minnewowa Brook Marlboro, N.H. 3T Recording July 1919 Mar, 1922
Praott Brock Chesham, N.H. 1.2 Staft Jduly 1919 Sept. 1921
Millars Wendell Depot, Mass. 354.0 Ghain June 1909 Sept. 1913
Otter Gordner, Mass. 20.0 Statf June 1216 Sept. 1917
Deerfieid Hoosoc Tunnel, Mass, 257.C Crain Aug. 1909 Nov. 913
Deerfield Shelburne Falls, Moss, 501.0 Staff June 1907 Dec. 1913
Deerfield * Deerfield, Mass, 5500 Chain Mar. 1804 Dec. 1905
Waore K Ware, Mass. 162.0 . Seph 1904 Dec. 1909
Burnshirt Templeton, Mass. 8.4 Staft May 1909 Dec, 19089
Quaboag West Worren, Moss, 1440 - Cet. 1904 Moy 1907
Westfiald * Russell, Maoss. 331.0 Chain Apr. 1904 Dec. 1905
Wes! Sranch — Westfield K Chester, Mass, 73,0 " Sept 1915 Dec. 1915 *
Borden Brook Wesifield, Maoss. 80 Fioot Jon. 1910 Seph. (918 Gogs - height
Westfield Little River Near Blondford, Mass, 43.0 Staft 8 Chain July 1905 Dec. 1909 readings
Solmon Leessille, Conn. 11560 Staff Apr. 1905 Mar. 1906 onfw
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TABIE 3 Volume and Peak Discharges of Floods of November 1527 end March 1936.

: : : 1927 : 1936 :

: :Drainage: gosn ! gun f Peak Rain ° Run Off : Peak @
River : Station : Area : ppyy * opp t Dis= oz poq7 t From : From Total: Dis-

: : : 3 icharge : t Rain : Snow : :charge :

: 5Q.Mi. :Inches:Inches: C.F.S.:Inches:Inches:Inches:Inches: C.F.S.:

Conrecticut Dalton 1,538 4,40 4,40 2,71  7.11 48,200
Connecticut Waterford 1,604 5,25 3.0 30,200
Passumpsic Passumpsic 423  5.69 4,10 25,200 3,23  35.12 3.31 6,43 16,000
Wells At the mouth 99 6.51 5.15
Ammoncobue Bath 3903 5,78 4.92 37,600 4.10 3.60 4.66 8.26 27,900
Reach #1 Local Z06 5.63 4.158
Reach #1 Local 471 3,66 3.66 4.12 7,78
Connectiout South Newbury 2,825 5,19 3.84 65,900 3.95 3.95 3.3% 7.28 77,800
Weits At the mouth 156 6.74 5.058
Ompomponoosuc At the mouth 136 7.07 5.44
White West Hartford 690 7.81 6.20 70,300 2.59 2,69 5,37 7.96 37,000
Reach #2 Local 261 6.55 4.80
Reach #2 Local 553 3.77 3,77 3.87 7.64
Comnecticut White River Jeot. 4,068 5,84 4,26 136,000 3.68 3.68 3.77 7.45 120,000
Me.scoma Mascome 153  6.25 2.37 3.85 3.85 2,85 6.70 4,840
QOttaugueohee  North Hartland 221 7.49 5,92 30,400 3.48 3,45 5.53 9,01 19,200
Sugar Test Claromont 269 4.75 2.53 9,400 3,62 3.62 3.10 5,72 14,000
Black North Springfield 158 7.85 6.37 20,500 3.74 3.74 3,00 6.74 14,700
Reach #3 Local 518 5.80 3.80 3,87 3,87 2,80 6,67
Connecticut” Bellow Falls 5,387 5,93 150, 500 7.36 171,000
Saxtons At the mouth 78 6.57 4.77 :
West Newfeane 308 B8.60 7.35 53,100 4,64 4.71 4.16 8.87 39,000
Reaeh #4 Local 466 5,18 3,03 ' '
Rench #4 Local 544 4,94 4,94 4.00 8,94
Connecticut Vernon 6,239 6,02 4.28 159,000 3.85 3.8 3,71 7.86 198,500
Ashuelot Hinsdale 420  4.94 2.70 6,700 4.26 £.26 3.07 7,33 16,800
Millers Erving 370 4.68 2.55 5,600 4,85 4.85 3.65 8.50 19,700
Deerfield Charlemont 362  7.50 3.83 16,800 4,72 4.72 5,28 10.00 28,400
Hieagh =5 faes # o 22 £59 385480 9.03

[
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TABLE 3 (Cont.)} Volume and Peak Discharges of Floods

of Noverxber 1927 and Herch 1938,

: : : 1927 1936
River : Stetion :Drainage: .t : Pook ¢ Run Off : Peak
: . Aren 2810 Run o ogn. 0 Raln RReeTTRGm  Total: Dise
: H , Fall . Off schorge Fold : Rain 3 Snow : : charge
: 3q.¥1, :Inches:Inches: C.F.5.:inches:Inches:Inches:Inches:C.i .5,
Connecticut Honbapgue City 7,840 188,000 3.68 3.98  3.62 7.80 247,000
Connecticut Sunderland 7,800 5,92 3495
Chicopee Bircham Bend 703 4,17 2,00 5.41 5.41 0.3 5,76 20,300
Westficld Westficld 487 8,16 4.72 42,500 4.83  4.83 3.17 8,00 48,200
Reach #6 Local 537  4.67 2,59
‘Reabdlt6 Local 597 4,05 4,05 1.34 5,39
Connseticut Thompsonville 9,637 5.74 202,000 4.4 A0 2.92 7,32 282,000
Soontie Brocd Brook 99 3.46  1.48 4424 4,24 1,06 5,29 2,800
Focrmingteon Tarriffville 569 5.98 4,02 3.97 3,97 1,13 5,10 22,200
Beach #7 Loenl 297 3.75 1,86 3,17 3.17 1,13 5,30
Connecticut Hortford 10,602 5.86 3,61 181,000 4,01 280,000



Unit Hydrozraph Preperties ard

TABLE

4

Viatershed Characteristics

e

p——
Time Lag

:Peak Dische rge:From Bezirnning: Base ef Unit

: : Net S : Yegk of
Irdex : River Station + Drainage Feet : No. @ Distrimaticn: of Unit : of Rair te : Hydregraph in
To. :  Ares ~er : of Gravh ¢  Fydrograph : Peak of Hur- : Days
: : Sg. M. Sg. ¥Mi, ¢ Stems ! : off ir Heurs
: : : % : g : T : T
: : “12 R1Z ; Ti2
1 Cornrecticut Yorth Stratford 716 - 1 10.28 7,810 18.0 6.50
2 Chicopee Bircham Bend 703 2.05 3 §.9 7,400 36.0 6.50
z "hite est Hartford AE87 Z.21 z 21.€ 15,800 18.0 4,28
4 Farmington Tariffville 457 .19 2 11.86 5,860 20.0 4,73
5 Yestfield Testfield 450 4,88 3 26.1 12,500 12.0 3.50
8 Fassumpsic Passumusic 423 - 2 20,1 &, 0580 15,0 3.78
7 Ashuelot Finsdale 420 3.54 1 9,0 4,020 48,0 5,75
8 tillers Srving 2377 2,17 2 9.3 3,730 30.0 €.25
10 Ammonocosuc Bath 303 6.75 2 22,9 0,820 15.0 4,25
11 Yest Newfane 308 8,70 i Z1.8 7,100 1,0 4.25
12 Sugar “est Claremcnt 232 R,12 1 16.8 4,180 18.0 4,50
13 White Bethel 240 10.60 1 25,0 6,370 12,0 3,75
14 Cttauquechee ¥orth Hartland 221 10,€0 1-1/2 24.8 5,800 12,0 3.78
15 Farmington Riverton 198 6.95 2 20.8 4,350 12,0 4,00
16 Ware Gibhs Crossing 199 €.00 1-1/2 14,0 2,970 18.0 5,50
1 Swif+t #est Ware 186 4.53 3 10.8 2,140 8.0 6.56
18 Blasck Worth Springfield 163 13.30 1 26.2 4,560 12,0 4,25
20 Mascoma Masccma 153 7633 1 12.4 Z,020 30,0 5.80
21 Guaboag “est Brimfield 151 4,97 1 7.8 1,240 38,0 5.78
23 Salmon East Hampton 105 7.42 2 17.8 1,970 15.0 4,00
24 Scantic Broad Brook 29 8.03 1 2.0 1,265 30.0 4.75
25 Farmington New Boston 74 14,7 2 24,9 1,960 i2.0 3,50
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TABLE 5 w» FLOOD ROUTING REACHES AND BASIC DATA « CONHECTICUT 8IVER WATERSHED

REACH H : : H :
: H THFLOW H X H {T ) : Ji$ : C0 01 : 62
Noos : : DBaatnace: MirLes asovE @ CUTFLOW : : DAYS) = H :
: TRIBUTARY : STaT1ON H AREs  SOUTFLOW STATION: : H : H H
1 DaLTod - 1,538 3645 SouUTH HEWBURY N o5 . =ad2 «585 2125
PASSUMPSIC FASSUMPS|C 423 305 " od ] 12 «04 #5615 345
WELLS MoutTH 9g 1340 L o3 5 #58 W12 645 «235
AMMONOOSUC JATH 353 151 " .3 o5 <61 <105 535 250
LotaL #‘ - 3?2 Gal " o3 '5 - - — -
2 Soutn NEWBURY - 2,325 3748 WHITE Re JCTe 3 o2 87 L7 .63 «30
WALITS MouTH 156 3.7 " 3 o5 «38 oy ol 02
OiiPOMPANDOSUG MOuTH 136 942 n od 5 U4 - - -
WRITE We HARTFORD £90 745 " o3 5 - - - -
LocaL #2 - 261 U0 " o3 o5 - - - -
3 WeiTE Rpver JoTe - 4,068 4146 BeLiows Farls - «? «53 14 «66 20
MASCOMA MASCOMA 153 5046 " o3 2 .61 «105 «G35 260
OTTAUQUECHEE Me HAGTLAND 221 38,0 " o3 o5 «50 «165 «665 «170
Sugar We CLAREMONT 269 24t " o3 7 42 235 #5383 72
BLACK Ho SPRINGFIELD 158 1747 " o3 ] #38 27 oTi 02
Locat #3 - 518 0W0 " 3 9 - - - -
4  BeLLows FaLLs - 5,387 3t1.7 VERHON o3 o5 «18 o18 267 «15
SAXTONS MouTH 18 3046 * w3’ i «43 .18 57 15
WesTt NEWFANE 308 206D " o3 o 26 +40 #1716 ~o16
LOCAL #4 - 466 0.0 " .3 .5 L - - -
5  Veruon - 6,239 22.9 MonTAGUE CITY o3 5 38 27 «l1 <02
ASHUELOT HINSDALE 427 2242 " o3 o5 38 27 .71 o002
MILLERS ERVING 370 1448 " o3 o5 .25 o1 1G5 =175
DEERFLELD CHARLENMORT g2 2543 " o3 3 .73 4 615 «345
Locat #5 - 449 0.0 " o3 5 - - - -
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TABLE 5 {CONT) = FLOOD ROUTING REACHES AND BASIC DATA = COMNECTICUT RIVER WATERSHED
REACH H : s : : :
J RFLOW : X 3 T : K : CU : C1 : 02
NGe:  TRIBUTARY : STATION s DRAINAGE: MILES ABOVE :  OUTFLOW : : (Davs) : : H
: : t  AREA :ORTFLOW STATION: : : : : : :

6 MoNTAGUE CiTY - 1,840 5141 THOMPSONYELLE #3 ] 54 .08 «63 «29
CHICOPEE BIRCHAM BEND 703 1744 " o3 -5 +36 .285 715 00
WESTFIELD WESTFYELD 497 14.8 n o3 oD 37 .28 | »01
Locat #6 - 597 0.0 " .3 o5 - - - -

T THOMPSONVILLE - 9,537 16.0 H&RTFORD e #3 «99 -408 «58 T
FaRMl HETOH TARIFFVILLE 569 17.5 " »3 i) 1.10 =08 7 51
ScanTiC BRoxD BROOK 99 1342 " o3 e W40 «245 695 «06
LocAL #7 - 339 0.0 " 3 5 - - - -
HARTFORD 10,643

- 1258 ~



T.RLE 6
DETERVIMATION OF X"
OOWNECTICUT RIVER FLOOD OF APRIT 16 - 25, 1937,
VOUTLGUE CITY - THNPSINVILIE REACH ,
1 2 | 3 1] «VTs g % 7 8 g 10 11 12 151 1< 15 16 | 17 18 | 19 20 | 21 | 22 | 2&
TUFLO. A ] c T X * 0 X = .20 X = «30] X = 40
f“:. * ¥ e % ® a * . » @ . - - - . -+ * * +* *
L mies] [ w joip] 5] e} P -in] G Gt m w0
ol g et Ml [BeelfTAlal |4 || o« P e e e R
T by o e o e~ e :%rn £ O s gg. . . . . - [ [} fant =} = A o
od 5 o oo ) W w o |6 so g | o o e ‘ ) 1 t [ 1 [ '
cCl ¥e 12 lga8ene [2YalCaalael” 1o ] = o ﬂ.ﬂl\ ‘?I.v 0 dleletlte izt 28
Seleg (B2(88S55¢ (27g(5¢818 (8 | 8 (T {|°F iR EIEE |
[s Kl o O A < = < o of © = = L B + =N [ fg i ] =i jn} (g~}
=H O E e e = B éiH B B B (= o [ - Wr‘ i w
i prril 1
1633
15-1
2
15-1 5.0 2.7y 5.2) 4,0 73.2l 72,5 70.5|181.61146.5] 6.68] 5.5f 1.3 1.11 5.5 5.7 5.8 5.9
2l 66.5] 4.9 5.1} 4.1  80.61 7.1} 76.0{162.5|157.0] 6,3} 5.0} 1.9] 1,3} 1.3 5.0] 5,51 5.3] 5,71 5.4] 5.8] 5.5) 5.9
17-1]  72.5% 5.2 5.1 4.3 87.11 85,42) 81.0|177,0}168.5! 6.2 8.5 2.1f 3.2) - .3) 6.5110.5] 6.4{11,0] 6.1j11.27 6.411.4
2] 78.01 5.5] 5.51 4.2l 97.4; 91.6) 287.5(191,00180,51 7.81 5.5 2.6] 5.3] 2.3{ 5.5,17.01 6,0117.4| #6.2[17.6] 6.4117,8
18-1] 85,01 5,71 6.0} 4.8 101.3t 9%,4]| 93,0{220,41196.C 21.6] 10.0] 6,1} 7.9] 11.6{ 10,0122,5! 12,3125 4 13,5(23.8¢ 14.6(24,2
2| 106.0] 5.9} 6.5 2.9 123.30 121.0] 103.0{263.5{216,0{ 21.5] 10.011240{14.0] 11.5] 10,0132.5" 12,%}35.,7| 13.5{37,% 14.6(38.8
19-1] 126,00 6.1 8.11 5.1 1:5.3] 1:2.50 113.0(294.4(2:2.0) 9.4 15.0{12.6[26.,0! =8.6{ 18,0{42.5| 16.3{48.0| 15,4 |50.8; 1:46 {5344
2| 135.5| 6.4} 7.6] 5.3 154.8f 151.9% 151.0]301.8l285,01- 2,0 23,0} 4,2{38.6]-25.0| 23,0{60,5| 18,0164.3] 15.5[66.21 13.0[68.0
20'1J 135,5{ 6.7{ 5.01 5.6 152,8! 149.9| 154,0(292.5306,0(- 7.3] -2.0[-3.2{42.,81- 5.3 = 2,01 83,5 -2.1182,3] -3.6181.7)~ 4.1}81,0
2t 129.5] 6.4} 4.2] 5.8 145.4; 142.6) 152.0{275.01296.,51-10.2] -7.5|-5.4}35.4]= 2.7}~ 7.5{81.5| -8.,0|79.2 | ~8.3}78.1} = B.6{76.9
21-1} 120,5| 6.0] 3.5] 5.00 135.0] 132.4| 144.5}255,6]278,5}~ 9.2 =10,5)~5.7]34.0]* 1,34=10,5} 74,0 =10.2]71.2 |-10,1}69.8] ~1040)68.3
2| 112,5] 5,5] 3.0| 4.6 125.61 123.2] 134.0{238, 8|258.0}= 9.6} ~10.0}=5.3]28,3|+ .4|-10.0 £3.5 1~ 9.9]61.0|- 9.5{59,7|- 9.8(58.3
22-1} 104,0] 5.0 2.6| 4.27 115.8) 113.6] 124.0}217,.3{237.5]~ 9.9] =-17,5|=5.1]23.0]y .61-10,5]53,5{=10.4151.1 |[-10.3}49.8|=-1®,3[48.5
2{ 95,01 4.5} 2.4] 3.8 105.7) 103.7) 113.5{197.5]216.5|- 5.9} -10.5[-4.7}17.9]+ .6 |-10.5{43.0[-10.4[40.7 |~10,3}39.5}-10.3}38.2
23-1} 86.0| 2.0 2.20 3.4 9s5.6] 93.8] 103.01179.11197.0{- 8.5! - 9.0|-2.5{13.2}+ .5|- 9.,0132,5|- 8,9}30,3|- 8.8129.2i- 9.8{27,9
2] 78,0 3.81 2,0] 3.2 87.0] 85.3] 94.0{163.2[178.0[- 7.4{~10.,0[=3.7] 8.7} + 2.6(=10,0t23,5{~ 9.5{21.4 |= 9.2{20,4|~ F.0[18.1
24-1f 71.0] 3.6) 1.8} 3.9 79.4] 77.91 84,0[{146.3|160.0{= 7.5]- 8.01-2,9| 5.0]+ «5|= 8.0} 13,51~ TaS111.0(- 7.8|11.2{ = 78] 9.1
2l 64.0] 3.4] 1.6] 2.8 71.8] T0.4{ 76.0{134,5)142.,5(= 6.3i- 9.5 {«2.0] 21 F 3.2{= 9.5] 5.5 8.9) 4.0~ 8.5] 3a4{~ BeZ} 1.3
25-11 58.0| 2.2} 1.5| 2.6] 65.3! 64,1} 66,5 o1 =440 ~4,9 ~5.1 6.9
1783,5| 96,5 |78, 9| B0.2} 2039,3 12000, 3 J2000.5 !
9.6 68,3] 68.5 1932,0 i
1965.5{1952.0 [1032.0 18565.5 = +9¢81 ‘

*Rate at beginning of Feriod.



RCUTING OF

CHRCH 1836 FLOCD

1 MORTAGUE CITY - THOMPSCHVILLE

TABLE 7

SUPOSITE REACH

1 2 3 4 5 6 < 2 3 4 5 :+ 6 2 : 3 & 1 B & 1 :
" - :Local wt:
. Montague City to Thompsonmville : Chicopee to Thompsonville HWest{eld to Thompsonville :Thonpsom- Total
+ K = 0.67 KW=_9,_3 : K = 0.36 X= 0.3 £ = 0,31 X = 0,3 : ville
- . % : . T " 3 " p . =
: o
Period: : o : : 0 : £ -E)*
v H 40 . . I + v - B+
1/2 o q “:.5”3 @ & L@ - : L o w 3
day S o w0 o < Gy Eaﬂ:g ] x#fw:,E-: i 2 R Geoz fgg,_.,
s Q0 o o . — ., o s, He . R0 . » S, o @
I T S SR S S-S S S RCR R N B i d 8.9
- : o0 Q! : 0O 1 . O Q. o .r.:gm
Fe36 vé‘)_ " [ 1 oo Q. B . ] " 08“‘.’_8 ] n oo 08‘ ;:8 SSV
- E: § o D"*' S . 2 g‘ ° S wom 53 o0 ol u‘.—a; < el
=] o 5
L] H : : o - ~ © :
s A pprox.: uquﬁ : Appmox. :Loual: : _ __Approx.: PBqugl :
17-1 £5,0F  4.53:.40.5: 23.2.ﬂ_ 8.0t B.5F L.9:_ 4.6: .0 ;_iB.5% |4,2F 1.5t 3.0r3-.3 4,2 3.4 ¢ 79,1
N A 66 0t Bed: 41.2: 20.2:1.65.0 1 B.,7: 1.7: 4.8: 0O :/“—_-‘ BaD: et 245: 3.2: =u3 1 nde3: 3.5 794 !
181 &+ 83.0: 10.3: 51.8: 20.7: B6.8.: B.1: 2.2: 4441 0 1 B.5: 76 12.4: 55 -e3 1 Dk 4.1 82,8 A
-2 ¢ 159.0: 15.1: 99.0: 25,6: B2,8 : T.6: 3,8: 5,4t 0  6B.6: 3%.6: 13.2: 27.5: =1.1: 17.6: 10.9 117.9 ™
19-1 3 232,5: 168,1:145.5: 43.1: 139.7 3 12.6: 5.4 9,0: O : 9.0: 40,0: 6.4: 29,2: =244 39.6: 23.0 211.3 !
-2 + 247,0: 15.9:154.0: 63,1: 204,7 :218s8: 5.B: 13.4: 0 : 14,4: 19,4 3.5: 14.2: =-2,0: 33,2: 24,0 276.3
20-1 & 245,5: 15.2:153,0: 72.1: 233,0 : 20.4: 5,5: 14.6: O 1 19.2: 10.5: Z2a4: TeTt =o9 : 15,7: 19.0 286 .9
«F 1 234,0: 13.8:146.0: 74.,5: 24043 : 19.2: 4.8: 13,7: 0 : 20,1l: 7.4 2401 541 =u6 @ 9.2: 10.9 280.5
21-1 : 212,5: 12,9:133.0: 72,6: 234.,3 : 16.8: 3.8: 12.,0: O : 18,5: 6.2: 2,5: 4.5: —ud : 6,8: 6.6 266.2
-2 3 198.5: 12,2:324,0: 67.8: 218.5 : 13.3: 3.3: 3.5: 0 : 15.8: 7T.6: 3.1: 5.5: =4 : 6.6: 6.1 247 .0
22-1 : 188.,5: 11.5:117.5: 63.1: 204.0 : 11.6 3e5: B8,3: 0 & 12.8: 5H.6: 1.97 6.9: -.5: 8.2: 10,2 : 2352
-2 ¢« 177.5: 10.8:111,0: 59,5: 192,1 : 12,4: 3,0: B.9: 0 ; 11,8: 5.8: 1.5: 4.,2: =,5: B.3: 5.2 : 221,4
2%=1 : 166,0: 9,8:103,8: 56,1: 181.3 : 10,6: 2.6: 7.6: O : 11.,9: 4.4: 1.2 Za2: =u3 :  D,2: 7«1 1 208,5
-2 : 151.0: 8,6: 94,0: 52,5: 169,7 : 9.2: 2,3: 6,6: 0 : 10.2: 3,6: 1.2 2,6: =.3 : 4.,1: 5.2 189.2
24-1 : 132.0: 7.2: B2.1: 48.1: 155.1 : 8.2: 2.1: 65,9: O 8.9: 3.2: 9 2.3 ~.2 @ 3.5: 4,2 171.7
-2 : 111.5: 6.3: 69,5: 42.6: 137.4 : T.4: 1l.7: 5,3 O 8,0: 2,9: 1,0: 2,1: -.2 3.0 2.9 152.3
25-1 96.5: 5.7: 60,4: 36,.8: 118,4 : 6,1: 1.6: d,4: O 7.0: 3,1: 1.3: 2.3 =.2: 2,9 3s 8 132,1
-2 : 88,0: 5,5: 55,0: 31,8: 102.9 : 5,7: 1.5: 4.1: O 6,0: D3.8: 1,2: 2,8 =-,2 : 3.4 3.7 : 118,0
26-1 B4.5 : 52,8: 92,3 : B,4: : 3,9 0 5.68: 3.5: 245: =2 : 3,8 3.6 : 105,3
12938.5: 12903,3 1204,6: o :205,3:184,7: : :185,0: 162.0 ;' Z456.1

All walues

are rates at begiming of periods.,



T/ ELE ¥0O. 8
RELATIVE EFFICIENCIES OF COMPONENT AREAS CONTRIBUTING TO FLOOD CONTROL IN COMNECTICUT RIVER

:Index Stations:ithite River Junction: Bellows Falls 3 Vernern : Momtague City: Thompscnville Hartford o
Area: Reaches : Reach #2 : Reach +3 : Reach #4 :+ Resach &5 : Resch #6 : Reach 7 o
Wo.:Drainage Aree : D.A.= 4068 sqsmi. :D.h.= 5387 sq.mi.:D.A.= 6239 sq.mi.:D.A,= 7840 squmi.:D,A.= 9637 squmi.: D.A.= 10643 sq. mi.
: : M+ N : ¥+ N : M+ N 1 : M+ N : M+ N : M+ N
:  Sg. mi. : 2 :  Cw, : 2 : Cw, 2 : Cw.o s 2 1 Cw., 2 : Cw. = 2 : Cw,
I 1538 105.8 39.6 94.4 270 91.7 22,0 6540 13.1 44.3 7.0 46.1 6.7
11 1287 114.3 35.5 12l.6 29.0 124,0 26,0 1il1.8 1749 89.7 1240 85.6 10.4
IIT 1243 67.7 20.4 96.0 22.3 113.0 22.2 143.9 2340 146.5 19.0 138.5 16,2
v 1319 88.6 21l.7 90.8 1940 121.3 20.6  140.8 19.3 13449 16.7
v 852 54.5 7.6 84.4 9.3 123.7 10,9 124.9 10.0
VI 1601 93,1 18.6 98.5 16,4 120.0 18.1
VII 1797 85,7 15.9 96.0 116.2
VITT 1006 94.1 845
STORM NO,2
1 1538 98,3 36.3 £8.0 19.5 48,0 1.5 35.2 7.0 31.2 5.0 2b.7 Be 7
11 1287 115.3 35.8 106,1 2542 88.8 18,6 74.3 11.9 64.5 8.6 55.5 6a7
111 1243 7448 22.4 118.5 27.5 130,8 26,2 130.4 20.9  123,5 6.1 12,7 13.2 '
v 1319 97.7 23.8 116.5 24.5 124.4 2l.1  124.6 17,1 117,0 14 .6 o
v 852 88,2 12.4 108,86 11.9  123.8 11,0 126 ,4 10.2 —
Vi 1601 101.7 20.3 111.2 1845 116,06 17.5 t
VIi 1797 84.0 15,5 141.0 23.8
VIIX 1006 10743 10.6
STORI NO. 3
I 1538 68.8 25.4 45.2 12,9 285 6.8 29,9 6.0 17.9 2.8 26,2 38
II 1287 107.3 33.3 B7.7 20.8 64,8 13.6 64.9 1014 4542 6.0 57.3 7.0
III 1243 114.4 3445 114,.8 2646 128.4 257 i24.1 19.8 109.0 14,2 il7.9 13.8
v 1319 114,3 27.9 124.8 26.2 123.5 21,0 118,2 16,2 120,6 15,0
v 852 116.3 16.3 12GC.1 13.2  140.0 12.4 130.8 10.5
VI 1601 10741 2l.4 115.6 19.3 113.2 17.1
VII 1797 105,.6 19,6 102.2 17.3
VIII 1006 96.4 8.8
STCRM NO. 4
I 1538 897.0 3547 69.3 19.8 50,9 12.2 36.8 Tet 3l.1 5.0 25,7 3.7
II 1287 120.8 37.5 110,7 2843 94.6 19.8 T7e1 2.3 69.1 9.2 58.6 Tel
III 1243 8445 20.4 124.9 29,0 141.5 28.3 140,3 12245 133.7 1744 118.3 13.8
v 1319 104.2 254 125.6 26.4 134.5 22.9  135.4 18.6 128.9 16.0
v 8' 95.2 13.2 116.8 12,9 136.4 12.1 141.2 11.3
%%I %ggg 110,0 22,0 120,7 %g.l 123,2 18.6
A G2 B 5



EFFECT OF COMPREHEXSIVE PLAI OF RESERVOIRS Oi: THE 1927, 1935, ARD DEMONSTRATIOR FLOCDS.

i r NOVEMBER 1927 FLOOO iA?CH 1336 FLGGE GEMGHUSTRATION FLOUD
| . i s SATHRAL fODIFIED | HATURAL 1oDIFIED HATURAL i OCIFIED i FEDUCTtON
| RIVED ! STATIGH "TAGE JSCHARGE | STAGE D1 SCHARGE| OTAGE 'DESCHARGE| STAGE ' D1SGHARGE! STAGE | O 5CH ARSE] STAGE [DFSCHARSE | STAGE | 0SCHARGEL ST Fiscuancy
l ; (FT-) {CaFe8 ) L{FT .)11_ CafaBa)t (FT )i {CuFuSe) (FT._)!_ LC.F.S._)_]{ {s7.)] {CuFa54) {Fr.3] (CoFuSa}i{FT.]L (CuFeSa}iiF {Cof oSa
: i
‘PASSUMPSIC | PASSUMPSEC 3@.9_} 25,200 ! 22.8) 17,300 i 16,000 E 16.1i 4,500 1 30.4] 24,700 | 22.87 17,500 7,200
ELLS l“eu‘rﬂ - 12,200 - | 10,800 3,509 - gy - 3,220 5,300 900
AMPOEOTSIE [ ATH f.c_} 37,500 § 16.51 31,300 27,500 I $443 906§ 1441 22,400 | 12.9p 13,400 4,000
‘Lacal #1 Eun 1T PEWBURY -1 18,100 - 114300 ] 20,800 § - Bul - 6,200 - 5,9C0 305
RALTS [ MouTH -1 21,100 - 15,300 7,900 [ had - 10 004G - 8,060 2,000
IOMP i PANGOSY Gy GUTH -1 22:'3""-'7' Lo- b 1ae - b 3uE - 9:3“ oo 2,00 7,069
WRITE  WEST HARTFORD eg.s 1,3y 20.t) 4:,3*9 : I 1g,0 P1o15.4 3.5 3501 15.8! 40,100 l 15.2F 25,100 1 4,71 14,800
HOTTAUQUECHEE [ NORTH [TARTLALD 21.51 22,400 7.3 i i 15.8 K 7.0 3.7 Po1Z.B1 13,300 Jeti 3,200 .11 10,100
SUBAR WEST CLAREMOUT 8.8] 5,400 | Z.3 : [ 1045 . £.4 Praeb 1m0t | el 4, 90 5.20 10,205
iBLACK UORTH SPRINGFIELD 10,21 20,308 Tea H |o18.4 -,?u;:‘i T2 8.2 } 13.1 3,300 9.1 5,800
HEST v HEWFANE 23.00 53,100 I ?.Zi CeED { Fro19.30 35,0000 8.4 1431 12.2: 17,900 5.2) 14,000
(RSHUELGT HIUSDALE 48] ST00 1 7.3 5,300 | : : 1:.%) 13,200 | 5.5 5.£§ 1.8 ‘.5,@-“‘? 0.7 3,204
HMELLERS £oviig 5.3 5,800 4 4.51 ool 10,9, 19,700 2.4 745 9.3 16,500 2.3 6,400
WESTFIZLD WESTFIELD 5ot 42,500 | 20.3) 27,00 CoZT.2E 48,200 | 23 3.8 20,7 2:,70( 2.5 2,700
ICONPEGTISUT & SZUTU TEWBURY 35.4] £5,500 | 30.3] 42,100 Db OG3.8) 77,800 | 36.9 2.7 Fr.5) 146,000 3.1 12,400
JCOMSECTICUT IhmiTe RiveER JuucTiony 35.00 136,000 | 25.2; Ti,0nu ! To3k,.5) 120,600 1 2840 4.5 35,8 141,3@ 30,8 107,308 §.21 33,500
iCOMRECTICUT | BELLOWS FALLS 3'33.2i 153,500 [ 202.7] 72,105 i Iai‘i':.'.'z 171,000 1 295.5 Sel 306,.6] 202,900 §29842] 140,840 8e4f 52,100
'COMKECTIZUT | VEavos (HEADWATER] 1134.3; 159,000 } 122,40 80,400 | P127.2) 193,500 [132.5 4.7 139.7) 234,200 (13420 757,300 SH 78,400
JCONREGTECUT § VERUON {TALLWATER) 12-’1.5‘ 185,300 (15351 73,572 | 1237 211,900 112147 T.0 131.61 203,706 {12545 1{:,%‘ G028 79,0L0
[CotsEeTcyT | FonTacuE GITY PA2.8 183,000 | 3144 w4300 Vas,n car,ono ] 1.3 7.4 52.9b 233,703 | M8 20T, B.H 81,407
[ConNEETICUT ) HFOLYOKE i 14.8]_ 188,732 | 9a21  §4,300 | S1o16.8] 247,50 [ 1441 2.7 17.8] 233,700 1 15.5] 201,360 2o 81,400
CONNECTECUT i“ahar(stn 2204 ena,nu o 15.8] 115,700 V2803 282,00 23.5] 2 ] 32,30 281,750 ) 27udl 2T, 5.9 87,70.
|CohnECTICLT ;Tn P50 ¥ LLLE 12.7‘; g1 115, 00 w1 16481 282,000 1 o 3.7, 15,8 851,700 4 Toe] afi, 3.3 81,706
{CoRMEETICUT | HLRTFOAD 25,3 c2.al 105,500 i 37.3' 28y o4 3245 4.8 $3.8! 36T et | 38430 285, i 5.5 7“:,"r€‘.:‘
i i i i ! ! : :
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TABLE 10 o
RELATIVE EFFICIENCIZS OF 1WIVIDUAL TRIBUTARIES 2
{N FORMING 13368 FLOOD ON CONK. RIVER T
-
i
T IRGEX STATIONS | RIVER J —BELLOWS FALLS VERNON TONTAGEE CITY | “WARTFORD. S
sTavan A | Riacn __REach #7 REAGH REAGH 4 Rgacs 5 —_ ftaoa REAGH
M AVE o __“__ [ AVE. [] M AYES [] M AVE s [] AYE. M AVE. AVLo
oatron{Comn..) [1538 M ] 358 ] 80,0
FassomPung 42301250 |111.5 ]118.2 [132.5] 1045 { 118.8 J135.5 2.0 11528 97.8 | 658 81.8]1908,0] 6642 87,1 § 108.0 | 38,3 | me2f1050 | 183 ] M8
WELLS 990 128.5 {124.0 |126.8 D144a7] 1255 {13541 [159.4 | 11301 §1368.2 § 1270 NS5 | 108,31]135.2] 89.5] 11244 ] 135.0 | 93,5 | 11442113040 | 98,5 |114,3
Amolo;:uc sea f132.0 [124.0 [126.0 J141,0] 1115 {126.2 11578 | 1045 }131.0 § 1120 | 7.2 94.11123.5 n:; 99,8 ] 1210 | 142 n:: 108,53 u.': 13.:
LocAL T2 o0 | 99.5 11043 k136,01 123.3 § 128,7 J157.5 | 18,8 {1372 Q1194 | 91.2 | 105.3}j132,1] 68 10,8 1 128.0 | 93,1 | 1108 117,08 | 102
Wars A TS 0 (TS T T3S 5.0 § 137,01 118.0 125, 8]|130.7( 19651 127e3 | 134.0 | 1190 | 1 1 BERAL A
ouPomPaANoOsNE | 1236 12143] 1795 | 1504 [138,8 | 145,0 | 141,9 § 137.0 | 135.0 | 138.0]1139,1] 131.8] 135.4 | 132.0 | 12040 | 126.0 [}132.2 | 137.4 1134.3
WITE 690 129,01 212,0 | 170.5 [144,5 | 121,0 | 132.8 § 1340 | 120,85 | 125.8 1ﬁ:.5 1;:; 124,8 125.3 117,0 m.g 1135 | 11,8 :gz.s
ocA 261 13344} 203.0 | 168.2 §152,0 | 186,5 { 159.2 § 142,2 } 134,0 | 138,91} 141,0] 130,01 135.5 § 135.0 ] 130.2 | 132.6 {130 mi 5.2
MASCOMA 1 _é- 115.: 77%8 97.‘ . 0.0 Te e » ol Bled iﬁﬁ ¢
OTTAUGUETNEE 2 148.5 ) 1751 | 181.8 § 137.4 | 1525 | 145.0(]134,3] 142,5] 133.4 | 128.0 | 135.8 | 131.8 1220 { 145.2 (1338 | 3
Suear 269 149,86 | 186.5 | 158.0 [ 129.0 | 1125 | 120.8][128.0] 1114 ] 119.7 § 124,0 | 106,85 | 115.2f1129.0 { 1288 183 | =
BLACK 158 158.0 | 198.7 | 179.4 § 138,0 | 498,0 | 168.01]137,0) 131.9] 13444 | 1320 | 125.0 § 1285 127,00 | 141,7 [ 134,3 '
Locat f3 518 52,5 | 145.0 §148,8 § 153,86 1 182,3 | 172.48]146,2] 181 163,68 1 138,85 ] 173,86 | 136.8 H132.0 | 18 1s1§ ]
SAXTONS 78 1380 11620 1 1486]1198.2 | 162. z.% Ta8eZ | 150 | 1653 | 148.2 126061 ] 1 1
WesT - 308 1491 | 185.5 | 18123 14:.0 192,5| 170.8 m.g 195,7 | 16844 11385 | 18540 { 1518
Locat 466 150,80 b 177,5 | 183.8)] 14 8843 | 166,7 § 138.0 ) 185,58 | 162,2{1133 8647 | 148.8
AIMUELST 20 —* R M e T
HILLERS 370 131,80 132,71 13241 | 12865 | 1280 | 1272 §120.0 | 13342 | 12848
GEERFSELS 362 4,00 10144 97,7 ] 89.8 1 107,0 | 96,9[ 96,3 | 96,9 91,9
™ 449 145,31 13445 ] 13949 | 140.5 | 147,0 ] 143.81139:3 | 14445 [ 141,90
CuicoreL I!!cl 15‘3 127 o 12 124 !
WESTFIELY 491 104,0 B0 S0.0111040 | 89,6 ] 99,0
jocar #6 597 11945 | 17,0 § 118,2[1121,5 ) 109,0 ] 115
Faanivetoe 1410 | 14740 | 105,90
SCANTIG 99 3.1 6Ta8 | T0a1
Lecar #7 201 95,5 1 7641 | 85,8 |




TABLE 19

RELATIVE EFFICIENCIES OF INDIVIDUAL
TRIBUTARIES 1N FORMING DEMONSTRATION
FLOOD ON CONNECTICUT RIVER

TNGEX STATI H i WHITE RIVER JUNGTION. —BELLOWS FALLS 1 VAN Il FONTAGIE CIIY
STREAN Deke ACH REscH EACH | _Rtacs 4 &7 RLacA J5

M AYEe [} M 1 AVE, N AvE, N M AY¥E, N M AVE,
DALTOR{COMN.R) 52,3
Passumrsic 14941 | 138.0 | 139.0] 11342 12848 F120.0] 8442 102,1 § 99.0] 63.6 81,3 1| 8744 602 6842
WELLS 15040 | 134.2 § 141.0] 135.7 [138.2 J128.0] 9647 12,4 1 112.0 | 7545 8349 fI 9841 7044 19.6
Arpoxo0suc 147.0 134,00 '35.0 12041 11275 '”9-0 8645 102,3 30047 £640 8.4 88401 62,7 0.3
Locar #1 11343 | 10544 § 121.0] 1275 [124.2 [[120.5} 10645 13,5 J 10,0 | 87,5 9843 {| 99.5] 7942 730
WAlTS 134.0] 157.7 [145.9 [144.0] 150,38 1474 J| 14244 | 138.5 | 140.4 137,0]126.2 1140
ONPOMPANCOSYC 11945| 130.,5 {12540 [B138,0] 143.0 143.8 [ 14445 | 157.0 | 150.8 {]146.0{147.2 13340
Witz 128.,0] 141,83 [13449 §13544 ] 14040 10,7 B 138.0 | 140.0 | 139.0 §135.41129.9 117
Locat $2 128,07 1458 13649 142,01 1430 |  145,5 1440} 147,2 | 145.8 ] 143.0{136.5 12842
MA3COMA 121,0} 11845 123,7 1 12142 | 103.0 | 11241 {[11343] 4.6 M,5
OTTAUQUECHEE 137.0] 1420 139,5 {| 140.0 | 145.,0 | 143.0 §f 140.0{138.2 1230
Syaas 135,07 13545 13542 §| 13542 [ 135.0 | 135.1 f{133.3{126.5 11549
BLACK 132,8] 13143 132.1 | 136.0] 40,0 § 138.0 {1 137.0{133.8 121.7
Locat #3 122,0{ 123.3 122,6 [{ 134.0] 147.0 | 140,5 § 142,0[145,9 1364
SaxToNs 128,0 ] 133.5 | 13048 [ 137,8]140.8 132.8
Locat 4 16,5 | 1210 | 118.8 [} 128.0]1284, 1308
AsnueiLoT 12740 115.5 1.0
MILLERS ’23.0 115.9 111.9
DEERFIELD 138.0[142.1 137.9
LocaL #5 106.0] 95.5 14,8
CnicorEs 123.8
WEsTFIELD 101.8
LocaL #8 88.8
Fanm) satToR 122.8
ScaEtTIC 101.68
tocat #7 19.0

cT-9—1089



TABLE 12

AVERAGE RELATAVE EFFICIENGIES »
OF INDIVIDUAL TRIBUTARIES IN FORMING
FLOODS ON CONNECTIGUT RIVER

X STA S UNCT 10 BELLOWS FALLS “ VERRON ﬂ FORYAGLE CITY PEOMPSONY | LLE HANTTOMD
"[;-A. REACH ? REACK #2 ACH “Heace 4 ! ReacH 25 REACH REACN
STaEAM Sev [ NeH LK) er BB K Keh
Mi. 3 -y e :
DeFee (V938 1 AvEs JOoF.e i Nidae 100 T Aves [ GeFee JTEE JAve, Q0.Fes 1536 [Avie {D.Fev | 1835 | AVE, i DaFee | 1995 1 Aved
patToN{Conw.R.} (1538 52423 £0.0 | 5642
PaSsuMPSIC 423 i 1380 11842 | 127.8) 128.6 | 118.6] 123.6 | 102,91} 115.2 | 108.7 81,3 ] 81.6 1 81.4 T3.8 87,7 | BO.4 6540 8642 75,6 6842 N8 | 80.0
WELLE 99 # 134.2 12648 | 130,5] 138.2 | 135.1] 13646 112.4 ) 136.2 | 124.3 93,8 | 109,3 | 101,86 84,2 1124 | 9843 T2.1 1142 9.1 T9.6 114,85 | 97e2
AMHOROOSUC 393 ! 1340 128,0 |121.0F 127.6 | 126.2 128-9 102,8[ 131,0 | 116.9 83,47 94,1 | 8B.B T4.5 99.8 | 87.2 6642 97.6 81.8 7063 97.2 | 82.7
LocaL 1 372 [] 105.4 110.3 [ 107.88 12442 | 129.7] 1270 | 113.5] 1372 [ 1254 98.8 }105.3 102.0_._ 89.4 1048 | 100.1 172 11046 93,9 78.0 100,86 | 944
WALTS 156 145,80 ] 146,00 146.0  14T7.4] 145.0 | 14642 1265 11334 § 13141 1273 [ 129.2 § 1178 126.5 | 12242 114.0 127.0 N20.5
OMPOMPAKOOSHE 136 12540 | 150.4] 137.TH 143,5] 141,83 | 142.7 136.0 |143.4 ] 1489 13544 1 1412 § 136,.5 12640 | 1312 133.0 134,80 133.9
wHite 690 134,91 170.5] 152.7H 140.7] 132.8 | 136.8 125.8 | 1324 ] 13246 124,08 | 1287 § 1182 t21.2 | 12042 1177 12245 1201
Locay, #2 261 186,51 168.2] 152.6F 145.5] 1592 | 15244 138, | 141.8 § 139.8 13545 | 137.6 || 12644 $32.6 | 129,5 12342 13642 12947
i - .

Magcona 153 123,7] 9741 | 1104 T8 92.4% 104.2 T80 | 912 94,1 Tiet 83.8 94,5 80,0 { 872
OTTAUQUECHEE 22% 139.5] 161.8 | 150.6 145,0 | 1440 § 139.% 13844 | 13847 3 12764 181.8 1 12846 12340 133.6 12843
SUGAR 269 135.2| 15840 | 146.6 1200 | 128.0 12849 119.7 | 12448 § 11647 1952 | 118,89 115.8 12343 [119.8
BLACK 158 1329 11844 | 15542 160.0 1 153,08 1354 13444 { 134.8 [ 126.6 128.5 | 127.8 121,17 134,23 [128.0
Locat #3 515 122.6] 14848 [ 1357 17244 | 1564 ] 1444 163.6 | 154.0 § 141.5 156.6 | 149.0 136 .4 15140 [143.7
SaxtTons 18 130.8 | 148,86 [ 138.7§ 139.8 145,2 | 144,23 { 138.8 148.2 | 1435 132.6 135.0 [133.8
WEST 308 124,21 1673 | 145.8 131.2 170,81 15140 f§ 133,5 16844 | 15140 1291 151.E 1404
LocaL #4 486 118,68 | 163.8 ] 1413 128.0 166.7 [ 14744 § 135,0 16242 | 148.6 13048 148,48 11403
ASHUELOT 42¢ 121.2 111,86 | 116.4 || 112,.8 110,7 | 111.8 1110 1124811146
MALLERS an 1154 132411 12548 § 114,43 12742 | 120.8 111.8 1264611542
DEERFLELD 462 139.0 97.7] 118.4 142.5 98,3 12044 1379 91.9{115.T
LocaL #5 449 100.8 139,89 1204 )| 115.5 143.8 | 128, 114.6 141,8[128,2
CRICOPEE 163 12643 12741 | 126.7 T 123.8 1246112442
WESTFIELE 497 83,6 8040 91.8 101.8 9948{100,8
Locat #6 597 81.8 11842 | 105,0 9848 115.2({107.0
FARMERGTON 569 123,86 | 145,0]134.2
SCANTEC 89 101 .6 70,1 85.8
Local FT 297 9.0 85.8] 6244

DEMONSTRATION FLOOD

BasEs oM AVERAGE OF VALUES FOX D.F. AwpD 1536 FLocps.

cT -9 —-10%0
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TABLE 13

INDICES OF REDUCTIONS OF PEAK DISCHARGE AT
CONNECTICUT RIVER INDEX STATIONS BY INDIVIDUAL RESERVOIRS

INDEX SQUTH | WHITE RIVER| BELLOWS MONTAGUE | THOMPSON-

STATIONS NEWBURY | JUNCTION FALLS | VERNON CITY MAE HARTFORD

DAMAGE ZONES | ZONES 182 | ZONE 3 ZONE 4 ZONE 586 | ZONE 7 ZONE 889 ZONE 10
STORX@ELF@ACHES REACH *I REACH #2 REACH *3 REACH®*a | REACH"S REACHY6 REACH*?

IDRAINAGE AREAl D.A=2825 D.A. = 4068 D.A.=5387 D.A.=6239 D.A=7840 D.A=9637 D.A=10643
NO. | RESERVOIR GRoss| NET| X8 Gy | X +2-N Cu M : NGy | M ; N Cw | Mx8 [ ¢, [M ; N | gy |MiN Cw
18A | East Haven 47.5 127.91 2.15 123.6 .44 108.7 97 8.4 &2 804 49 75.6 .38 80.0 .36
21A ] Lyndon Center 52 127.9| 235 | 1236 1 .58 108.7 1.05 8.4 681 804 53 756 41 80.0 39
22A | Victory 66 127.9] 298 | 123.6 2.00 108.7 133 8.4 BE| 804 68 756 52 8Q.0 50
50 Harvey Lake 249 107.8 a5 | 127.0 78 1254 58 1020 41 | H0O.I 32 939 24 944 22
24A | Bethlehem Junction 90 1310 4.17 1269 280 116.9 185 888 [.28 | 87.2 1.00 819 Je 827 T
26 Gale River 86 131.0{ 398 { 1269 268 6.9 .86 888 .22 | 872 .96 8.9 73] 827 &7
69 Bath 397 131.0|18.40 1269 | 12.38 116.9 | B8O 888 565 | 872 442 81,9 | 3.38 827 3.10
27TA| Groton Pond 17.3 130.5 78 136.6 57 1243 .39 {0L6 28 983 21 93l 16 o972 16
28A | South Branch 45 1400 | 223 146.0 161 1462 .22 1334 96 | 1292 74 {1222 57 | 1205 51
48 Union Village 126 1320 | 588 137.7 | 4.25 1427 | 333 1434 | 290 141.2 228 [ 131.2 172 | 1338 .89
29A | Goysville 226 1527 | 8.45 136.8 572 1324 | 479 | 1287 3.70| 1202 2.82 | 120.1 2.56
30A | Ayers Brook 0 152.7 113 136.8 76 1324 64 | 1287 49 | 120.2 37 ¢ 1200 a3
4%A | South Tunbridge 102 152.7 | 3.82 1368 259 1324 | 217t 1287 .67 | (202 .27 1201 1.16
70 Centerville 692 152.7 | 2590 1368 | 1755 1324 | 14701 1287 .38 | 1202 | BES 1201 7.85
686 West Canaan &80 1200 236 o4 .64 924 .19 91.2 93 838 70 87.2 £6
72 Mascoma [aoke ¥ 53 73 1200 2.15 110.4 1.50 924 1Q9 Q1.2 85 838 L) 872 BO
63 North Hartiand 222 1540 836 1506 | 6.17 1440 | 510 | 1387 392 | 1296 | 298 | 1283 2.70
S3A | Stocker Pond 35 146.6 .95 1280 7211248 564 1l59 42 | 1196 329
73 | Spectacie Pond 65 1466 | 176 | 1280 | 1384|1248 | toa|nse | 78| 1196 | 73
64A | Claremont 245 466 | B.BS 1280 | 5.04 ] 1248 392 ] 1159 | 295 119.6 277
36 Ludlow 56 155.2 162 1530 .38 1 1349 96 | 1276 T4 | 1280 68
74 Perkinsville 142 1552 | 4.10 1530 1 350 | 1349 244 | 1276 1.87 | 1280 .72
554 | North Springfield 156 1552 | 4.51 1530 384 | (349 268 1276 | 206 1280 1.88
40A | Newfane 326 1458 760 I151.0 627 | i51.01 5.1l 1404 | 432
5TA | Surry Mountgin 100 1200 [ 192 | 164 1.49| {118 116 | 1146 | 1.08
59 Lower Naukeag 19.7 1258 32| 208 25| ez .22
60 | Hydeville % 85 |653 1258 | 104 1208 82| N92 | .73
GIA | Priest Pond 19 1258 31 1208 24| 1192 21
63 Birch Hill #* 176 156.3 1258 250 ( 1208 .96 | 1192 1.76
62A; Tully 50 1258 80 | 208 62 a2 56
47 Knlghrvflh 164 818 162 | 1008 {61

* - Indices are for net drainage areas
All values shown are percentages

CT-9-1079
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TABLE

14

SPILLWAY DATA AND GENERAL CHARACTERISTICS FOR CONNECTIGCUT RIVER FLOOD-CONTROL DAMS

g i SPILLWAY-DESIGN FLOODS ol o 3 "
= = o - 3=2
= . . @ % = =
= e! Summer and Fall Winter and Spring =P | gg c 3l £
O " " - - e |o o e & o 4
Q 2¥ o |2 [Spillway | Roinfall| Snow |Rainfol&Snow [Spillway | © @ = IS w] 2 |33 |8 oo <8
= N . & v = £ g el g g cl o (o 9[~ 3
2 |Researvoir River  |Gross|FC | Type | Type (% = 290 || ¥ = 2 = O gl ds | «(@3| 7 |2 2o
of of ivo|22|5 |8 | a3 2 oS |5 j5|=23|15| 2 22 aloo
Zz D.A. c’°p-SpiIIwoy Outiet | ™18 =13 | Z g |Volig o Ml g2Vl 8|S 18 (2|18 3[8| & 2 3 _
3 ] e | a a7 g% e*|g|e |e |28 | % e ®
b4 bt * ] inft® ® 2
= Sq.Mi; In. Feel|In. | cfs. Days| cfs. [Feet| In.| c.f.s./day|cfs.iln | cfs. |Daysicfs.| Ft. In. [Miles| Feet| Feet| Feet
VW, (@ {3) @6 ® (7) | (8} [{9) 1O} | | (2) | 43) ] (iay (5) (06 (17) [08)] (19) [(2OY[{21) |22} 23) | R4)| (25 |(26) | (27) | (28) | (29)
I BA[East Hoven | Passumpsic 4755 61 | Soddle |Retardingi1040. |14.4|21800( 3.00[ 11730 (10 €.9/10700(1.8 | 2300j123( 13p00[3.00 Summer| 3.4 20 | 3.4 [ 47 | 5.0 15.0
21 AlLyndon Center| Millers Run 52. | 6.0| Saddle - 7665140/ 20B00C| 375 | B220| 8 6.9/10200(1.8 | 250013.6| 12700{3. 75 . 35/ 16| 32| 46| 5.0 13.0
224 Viclory Moose 66. | 7.0| SideHin . 1149. |14, |25500| 4.00( 2200|10 8.9|15600[1.8 | 3)70160| 18800|400{3350 | 10 [Winter | 34| 56 [ 30| 45| 50| 150
50 |Harvey Loke | Stevens 24.9| 5.9| Soddle - 900. 15.7] 12800( 300 | 8360 | 6 71| SBOOj1.8 | 12000125 €B00|3.00 Summer| 33| 20 1.5 | 42 | 50| 11.0
244|Bethlehem Jct, Ammonoosuc 90 | 6.0 Side-Ch'l . 1356. 14.6{48,100) 3.25 2020012 101 |33200]1.8 | 4300/16.0] 32500| 325 . 32ie28{ 32| a8 | 5.0 17.0
26 |Gole River Gole River 86. |29 » » . 312. [147/51800| 3.75138p00 (10 9,2|32200(1.8 | 41301160 36300|3.75 . 3&[ 10| 1.4 42 | 5.0 15.0
69 |Boath Ammonoosuc  |397. (6.0 ~ - " 600, |13.0§03500| 5.00|50750(12 8.1164500(1.8 {19050|17.1 (83500| 500 . 36| 1.5 ] 2.1 44 | 5.0 17.0
27A|Groton Pond | Wells 17.3] 7.01 Overflow - 1085. |159| B540| 3.00( 4500| 4 72| 3p70]1.8 | @20128] 4700|300 - 36|/ 23125 | 44! 5.0 9.0
284/ South Branch| S.Branch(Waitsl| 45. | 6.0 MomGlory, - 810. [15.3|21900| 3.00| 12080 |10 6.9 9860(1.8 | 2)60|123] r2p00[3.00 . 36; 13| 06| 38| 5.0} 15.0
48 |Union Villoge | Ompompanoosud 126. [4.5| = - | Gotes (543, |13.7/52900| 4.00[48200|13 T.4(20400(21 | T060{158[35500| 400 . 35| 12| 23| 44| 50| 18.0
294/ Gaysville Wwhite 226. (65| Overflow| - MJ 795. |142|164p00| 5.00|57,100]12,75 | 7.1]132500/2.1 |(268017.6| 45200| 500 . 36|20 18| 43 00| 10.0
30Aj Ayers Brook | Ayers Brook 30 | 6.0/ Side Ch'l |Retording 695 [162)16)50}3.25| 6710 7 7.0/ €860|2) | 16801138] 8600} 325 . 35/26724 ) 44| 50| 120
494| 5. Tunbridge | First Bronch 1102, |45| * | Gates | 553. |145|48900| 4.00(43600|10 7.5(25200(2. | 5710115.9| 30900| 400 . 36} 15| 14| 42 | 5.0 | 15.0
70 |Centerville | White 692 |4.2|0.6. Serni-Ret} 508. (12.21201000| 4.50| 75200116 6.4105 0021 28700 158(143800] 4.50 . 36/ 16|29} 45| 50| 21.0
66 |West Conagn | Mascoma 80 (60|06 Gates | 893 |14.2{25800| 4.00]18600| 8 7.7|14,100(2.1 | 4480161 | | BS00| 400 . 36(36 | 24| 44| 0.0 8.0
72 |Mascomo Lakd Mascoma 153 [2.¢{0G “ 759. [135|36p00| 5.25(28900( 12 T.3/19800{2.1 | 8570{183| 28400525 . 3a4f27] 12| 41 | 5.0 17.0
63 |N.Hartlond | Ottougquechee (222, | 4.1 | Side-Ch'l . 528. |13.1|64500( 450 6332010 T.135000(2.1 |tz380(16.6| 47400(450 . 35/ 04| 271 45 | 5.0 15.0
53A|Stocker Pond | Stocker Brook | 35. | 6.0 SideHill |Retording|1032. [14.9| 14560 | 3.25| 3275|10 80| 7800(2.1 | 19601148} 9800|325 . 35{58| 09| 40| 5.0 15.0
64A| Glaremont Sugar 245. | 4.6 Side-Ch'i{ Gotes | 607 [13.0156,100) 5.00 5470010 7.0|30200(2.1 |13710]17.5| 43900| 500 . 36|11 |29 | 45| 50 i15.0
36 |Ludiow Black 56. |45 ~ - - 1057. 115.1) 30400 | 35023350/ 10 a9]17900/2.1 | 314016221000 350 . 36/ 28 (23 ) a4) 50/ 150
74 |Perkinsville | Black 142. | 6.0| Overflow - 635. (13.,6(60/160[4.00|54300| 8 a.8[38900|2.t | 7950(17.2{ 46850( 400 . 36|15 1.7 | 43| 50| 130
55A|N.Springfieid | Black 156. | 3.2 | Side-Hill - 519. 135532001 4.2551950| 85 | 8.2|32400|21 | 8740017.1|41,100/425 . 36|lae | 31 | 46 | 5.0 13.5
40A|Newfane West 326. | 6.0} Side-Ch'l - 486 113.2|859001500]78800]10 7.8|50700]2.t [18250]{18.31 68900 500 - 361 1L3] 1.9 | 44 | 5.0 15.0
57A|Surry Mountain Ashuelol 100, (6.0 = ~ . 541, [13.4/47500|4.00(37300(10 T5(26500({2.1 | 5600{159 32 00| 4.00 . 31522 (26 45 | 5.0 15.0
59 |Lower Naukeag Millers 19.7|5.1 | 0.6. - 1076 [140] T900|3.25| 4800 4 98| 5500(2.1 | 1120(16.6] €500(325 . 34| 32| 1.2 41 40 8.0
€60 |Hydeville Millers 85 (32|06 . 875 |13.1|21800 |825] 19700110 | 9.2{15300[2.1 | 4760{18.1]20,400| 425 . 3Is|21 721 |44 | 50| 150
614A)Priest Pond | Priest Brook 19. | 6.0 Side-Hill . B79 |14.0f 8270)350) 4000| 9 9.8] 5770121 | 1060017.2] 6800|350 [5070] 9 |Winter | 34) 52 | 28 ) 45| 5.0 1 4.0
65 [Birch Hill Millers 176. | 5.3 | Side-Hill " 847, |124(32100 [ 6.00 (22600 12 8.7|22g00(2.1 | 9860(213|32500( 600 REOOG 12 . 35| 25| 26 | 45 | 5.0 170
62A| Tully Tully 50. | 8.0 Soddle . 668. |136/20700|3.50(12370|10 | 9.5/ 1450021 | 2800|168| I 7300|350 Summer| 3.6( 47 | 14| 42 | 5.0 | 150
47 (Knightville | Westtield 164. | 4.5 | Saddle . 596, 112.9|31800| 4 50(46900| 0 8.7|34900|2.1 | 920(118.2( 44) 00| 450 Summer| 45{ 10| QB | 39 | 5.0 | 15.0

CT-9-1080
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TABLE

OUTLET DATA AND GENERAL GCHARACTERISTICS FOR

15

CONNECTICUT RIVER FLOOD CONTROL DAMS

5 2T S | 92 z 5 C2z83 o g z
z w PP F4 Fa- 2|7 |£ Mgk 80, mmg w5 ~< z
2 2 oz 0|2 S8 FEET msL |BEI_B| 5|5 [PRE2ZRY ool o2 | 3 =
L 0 2 STz a 23 e S > RoR3ERGE e MENB 2| B3 T
> 4 < B |ZXD | G, ) N o |lzalm]| ae';,‘oﬁ;_z"‘goi’*”w%’ig = q @
= < o mggmor-'?l €z % s € ztml' o o = Oz%p;"bamv s I':P‘I 1’1;
2 S T |=zREEET 2 | E ]l 2| = an|inl |t R EegRReanERREs A>| 2| 0O
z = r'—:m e (=g = ° = |m>» z 0z, P2PE MEAFETm M A M. = R
z o= S 0% o g FER = a8t 8ksle SesZE gm |~o 3 3§ o @
5 L A% [ om | 8 | & | 8| 3 ° 5 h="]23 o i
(1} {2) (3} (4) (5] | (&) (n (8} (9) (10) (n G2) (Ut a8 | 06 [(an| as jud| (2o @n (g2} [F3)
{8A |Eos! Haven Passumpsic 475 61 | R [Horseshoe {1040 C| 962 3| 953.0( 777 | 610.0/010[135[449] 1900{t0{ 190G (40| 420 72.0 [None  (None
21A |Lyndon Genter  |Millers Run 520 | 6.0 | R [Horsethoe 766.5| 708.0| 701.0| 585 | 410.0(/0.10|0.80|440| 2300/10 | 2300 |44 | 520 50.0 |None  |None
224 | Victory Moose 660| 70 | R ([Horseshoe [1149.0|1126 Of{11195] 23.0] 220.0{010l039[31.5] 1850|10 | 1p50f28 | 590 58.0 [None  [None
50 |Horvey Lok Stevens 249159 | R |Horseshoe 900.0| 887.5| B80.0] 125 [ 150.0|010|0.25{243| 1550{10 | 1550 62| 640 63.0 |None  [None
244 | Bathishern Junction| A suc 900 [ 60 | R |Horsashoe (1356 0[12235(12(2.5[132.5 [1310.0{0 10[2.10|50.8] 3200{1.0 | 3200 (36| &3.0 | LOO.0 [None [None
26 | Gale River Gole B60| 29 | R [Horseshoe 912.0( 850.2| 8370 61.8 | 530.0/0.10(0.53|49.0] 6800/ 1.0 | 680079 | 138.0 | 1440 |None INone
69 |Bath Ammonoosuc 3970, 6.0 | R |Horseshoe 600 0| 447.0( 458.0(123.0 | 930.0{0.10|0 90{62.8| 9000|100 [ 9000 [23 | 1430 | 303.0 [None  [None
27h | Groton Pond Wolls 1731 70 | R |6&Circulor [I0B5 01074501072 0] 1225 12.5/0.10]0.13|25.4] &80[10 660 (38| 26.0 300 [None  [None
28A |South Branch  |South Branch 450| 60 | R |Horseshoe 810.0| 738.0| 7300} 7201 210.0(010|0.51(53.4| 1500|100 | 1900|442 | 360 72.0 [None  INone
48 | Union Village Ompompanoosuc | 1260 45 | G |Horseshoe 543 0| 432.0f 417.0]111.0 | 450.0|0.1510 43|67.0} 8400|}2 (10,0079 ] 1510 | 1520 [Broome [2-75x100
29A | Goysville White 226065 | G |4 Greulor 795.0| 647.5| 642.5]1500 | 550l015/0.06{89.0) 6p000|12 | 720032} 81.C 82.0 {Butterfly |4 - 61" dio
30A [ Ayers Brook Ayers Brook 300| 6.0 R |Horseshos €95 .0 6505 6450} 445 | 330.0/0.10(0.79(39.2| 1400[|1.0 1400 | 48 36.0 37.0 |Nene None
49A | South Tunbridge |First Branch 10201| 45 G [Horseshoe 553.0| 501.0| 489.0| 520 | 440.0(015}0.39146.0{ 6200|12 74401173 | 162.0 167.0 | Cost-steel}3 - 67 x100
TO | Genterville White 6920) 42 | G |BReclanguiar | 508 0 394.0! 381.0|127.0 | 64.0}015]0.03{83.2(27p00| 13 |35,100 |51 | 422.0 | 454.0 |Broome |6-58xi00
65 | West Conoon Moascomo BOO | 60 | G |2Recionguir| B93.0| 878.0( 858 0] 250) 50.0]015/0.07/356] 260012 | 3320/39} BB O 96.0 | Cost-steet|2 -6 x &'
T2 |[Mascoma Lake |Mascoma 1530 2.1 G |4Rectonguior | 759.0| 747 0| 737 0| 12.0 40.0(015[0.08|25.0] 1040|112 1250 8 50.0 192 0 |Cost-steelld-6"x &
63 | North Hortland  |Ottauquechee 2220/ 41 G |Horseshoe 528.0| 410.5| 39401175 | 7300}0.15{0.53166.7j11200{13 14550 |66 | 218.0 | 2260 |Broome [3-7.5x12.0'
53A | Stocker Pond Stocker Brook 35060 | R |Horseshoe [1032 0|1004.6| 997.5| 27.4 | 230.0]0.10|/050(33.1| 1800|10 ] 1400 |40 | 420 42.0 [None  |None
644 |Claremont Sugor 2450| 46 | G |Horseshos | 607.0) 536.0| 522.0| 71.0 | 475.0|0.15|0.33|55.6| 9300{13 |12,100 (49 | 220.0 | 238.0 |Broome |3-8.0x12.0
36 |Ludiow Black 560| 45 | G [Horseshoe |1057 O(1006.5| 999.01 50.5 | 2900(015|0.36(460| 3500|13 [ 4500 |80 98O 96.0 |[Cast-stesl|3 - 6.0'x 8.0°
T4 | Perkinsville Black 1420 | 60 | G |Horsashos 635.0| 552 0| 540.0| 58.0 | 450 0l0.15/0.50[47.2] «200{14 | 5880 |4t} 1240 | 1190 |Broome |3-6.0x8.0
554 |North Springfield [Black 1560 32 | G [3Semi-Girc. | 519 0| 461.0| 451.0f 63.0 | 41.0{015[{003(590| 940014 (13,50 [84 [ 222.0 | 2250 {Cost-steel[3 -7 5 x10.0'
40A (Newfane Wast 3260 60 | G |Horseshoe | 486.0| 383.4| 368.6|102.6 |1020.0|015(0.76{58.2| 800015 | 12000 [37 | 206.0 | 212.0 |Broome [3-8.25x100'
57A | Surty Mountain | Aghyelot 1000 60 | G |Horseshos | 541.0( 4959| 4840| 451 | 4800/0.15(0.54|4181 3900(12 | 4700 |47 | 1i2.0 | 120.0 [Broome [2-7.0x100O
59 |Lower Noukeog |Miliars 197 | 5.1 G | 2Rectonguior|!076.071064.0(1057.0| 155 | 250]|015|005[28.7| 940|144 | 1315 |67 | 460 49.0 |Cost-stesl|2-35x7 0
60  |Hydeville Millers 850 | 32 | G |Open-chonnel| 875 O | 875.0( 840.0] 35.0 - - - - 5500{15 | 8250 {97 |i0 wide | 10" wide [Stoney 10'x 35’
61 A |Priest Pond Priest Pond Brook | 190]{ 60 | G |Openchonnel! 879.0| 879.0| 863.0( 16.0 | - - - - 780|13 | 1010 |53 (55 wide 5.5 wide | Tomter [55x16C
65 |Birch Hill Millers IT&e0 | 53 | G |Open-chonnel| 847 0| B47.0( B20.0| 27.0 | - - - |- 5000| 1T | 8500 |55 [22° wide (22" wide |[Tanter [2- 110" x 270
62A [Tully Tully 500 B0 | G |Horseshoe |668.0| 628.0| 620.0( 400 | 32000 15[1 07{355] e00O[13 78016 | 220 500 |Cuost-steel{2 -4 0x7.5
47 . |Knightyille Waestfiald 1640145 | G |Horseshoe | 596 O 496 0| 480.0(100.0 | 6500]0.15] 48(628| 8P00|17 | 13600183 | 216.0 | 2160 [Broome 3-70x120
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TABLE 3i-- REDUCTION OF FLOOD LOSSES BY COMPREHENSIVE PLAN OF RESERVOIRS

1927 RECURRING W 1936 RECURRING AVERAGE ANNUAL FLOOD LOSSES
DIRECT FLOOD LOSSESDIRECT FLOOD LOSSES NATURAL REDUCTION BY COMP RESERVOIR PLAN
RIVER  [ZONE INDEX STATION REDUgTION IREDUCTI%N tﬁgnscn— ?F&Togg‘
NO. NATURAL |BY COMPR.| NATURAL iBY COMPR. IRECT NDIRECT |ATION OF ToTA T
RES.PLAN RES. PLAN DIREC INDIRE PROPERTY! OTAL DIRECT |[INDIREC PROPERTY TOTAL
L VALUE* VALUE
Comnecticul |G-1 |US.G.5. gage a1 South Newbury, Vi, £$ 30000(% 21,000 |$ 1046001$ 67000 |$ 16,500 {6 15610 |$ 2590 |$ 3472014 5750 |$ 5430 ¢ 2,590 ( $ 13770
“ -2 da. ) 423,000 323000 | 647800 221000 89860 920 | 2550 | 1773301 39,030 u_}aso 850 | 76460
" c-3 at White River Junction, V. 640,000 | 640000, 30,200 247000| 34280 : 32390 | I1LD40: 7TT7I0 | 28780 | 27200 | 11040 | 67020
" C—4 [New England Power Association Dom, Bellows Falis, Vi 530000 578000 308200 272,000 2| 540 20360 8690 50,59Q 17,180 I6,240 8,890 42,|l0
“ C-5 |Headwoter New England Power Assn. Dam, Vernon, Vi. 580000 | 480000 | 1004800 600,000 108, 560 102590 | 25920 | 237070 | 79,320 | 74960 | 25920 | 180200
N C~6 |Taoilwater New England Power Assn. Dam, Vernon Vi 244000 | 244000 617,300, 502000 13740 12980 35890 30610 11,980 | 11,320 3890 27190
n C~7 |U.S.6.5. gege at Montague City, Moss. 500,000 500,000 | 5845900| 5/70,000| 69540 | €5720| 94510 | 229770 62350 | 58920 | 94510 | 215,780
" LMamoriai Bridge at Springfield, Mass. 600000 | 570,000 | 857,800 5030000] 134000 | 126630 | 79540 ] 340170 107500 | 101590 | 795 288630
" C-9 [U5.65. gage at Thompsonville, Conn. 126000| 119,000| 324400 175000 15130 143001 21750 5ii80 | 11320 | 10700 | 21750 | 43770
" C-10 |Memorial Bridgs af Hartford, Genn 1,050000 |,ooo.ooo 10,677,000 550000 204500 | 193250 | 125280 | 523030 | 164,640 | 155,580 | 125280 | 445500
Main River Totals 4785000 | 4475000 27,59&,000 17,434000| 707,670 | 668,750 | 375760 | 1752180 | 527,850 | 498820 | 375760 |1,402 430
Possumpsic | Tr—If [Highway Bridge at Lyndon, vt (18.5 miles above mauth) 605000 | 585000 22100 17,000 30750 29,060 6,050 65860 18,910 17,870 6,050 42 830
- —1d | Highway Bridge at St.Johnsbury,Vt{02mile above mouth of Moose R.) 64000 60500 4500 3,500 2990 2830 820 66 2430 | 2 820 5550
. ~le [V.5.G.5. goge ot Possumpsic Vi 590000 470000 40,500 40 5000 37,080 35,040 1,060 73180 30,‘220 28560 1,060 59 840
Stevens —2 |Green Mountain Power Gorp. Dam (0.6 miles above mouth) 6,200 4,000 3,000 LBOO 690 650 50 I:390 520 490 50 1,060
Weils —3 |Railroad Bridge (6.2 mites above mouth 225000| 145,000 4800 000 10,840 10240 310 21,390 5,500 5200 30 11,010
Ammonoosuc | Tr—4a| Littietan Water & Light Go. Da-'n (24.9 miles above mauth} 15,000 113,800 28900/ 23000 7,340 6940 580 (486C| 6460| 6100 580 | 13,140
. -4b|U.5.6.5. gage at gu?h 337,000| 227,000 34,400 14,000 16,120 15,230 4801 31,830 8,540 8,070 480 17,090
Wwaits -5 {Ceantral Vermont Public Servuca Co. Dam (1.0 miles above mouth) 3600 2,900 200 100 180 170 120) 470 130 120 120 370
Wwhite —7a|Locust Creek Dam Site (26.8 miles above mouth} 264,000| 264,000 8,000 8000 10480 9300 1440 21,820 10480 | 99500 1440 21,820
- ~7e|Raitroad Bridga (0.7 miles above mouth of Third Branch) 205,000 110,000 o V] 4300 4630 1,150 10680 2,050 1940 1150 5140
5 I
" Tr=7t | Highway Bridge at North Royaiton, Vi (217 miles above mouth) 127,500 115,300 | 4‘300| 3500 6,380 6030 430 12 890 5520 4 B40 480 10440
" -7¢|U.S6.5 gage al West Hartland Vi 318,000 | 263,000 | 29,3000 28,000/ 17,480 16,520 1,00] 35010 14050 | 13,280 1010| 28340
Mascoma -Ba| Highway Bridge {18.2 miles abave mouth} 300 [} 18,2000 0 R 1,800 0 3,700 o} o] 0 o]
» —Bb | American Woclen Co. Dom, Lebanon N.H. (4.7 miles obove mouth) 21,500 4] 42,500 o] 14,420 13630 o] 28 050 Q Q Q 4]
Ottauquechee | -9 (A Dewey Co Dam, Quechee V1. (5.7 miles above mouth) 60000 o] 12,100 4] 4 030 3,810 o] T840 o] ¢ o] o}
Sugar Tr-I0a |Railroad Bridge (12.2 miles above mouth) 29500 01 37,8004 [¢] 7,310 210 0 14,220 0 0 Q [}
- -0b|U.S.G.S. gage a1 Claremont, NH. 20500 | 20500! $/300] 51400 7,620 7,200 4320 1940 6580| s220 4320| 720
Black -tla | Varmont Hydro-Electric Co.Com Perkinsville v1.019 miles above mouth} 168,000 o} 26,600 Q 10,130 9,570 [+] 19,700 0 Q 0 o]
" =il | U.5.6.5. goge o Nerth Sprmgfw!d Vi 295000/ 295000 40,500 40500 17,350 16,400 960 M0 13,360 12360 60| 25950
Saxons 12 ' Thompson & Thompson Co, Dom (5.4 miles obove mouth) 7.000 0 3300 o] 430 410 4] o] 0; o} o]
West Tr-13 |Highwoy Bridge~wast Dummerston, V1. (5.0 miles above mouth) 335000 | 335000 31600 31,600 9,040 8 540 t 340y 18,920 9,040 8540 1340 18920
" Te-13x| Highway Bridge, Jamaico,Vt. {26.0 miles abave mouth) 196,000 Q 78,800 0 10,400 9,830 20230 0 0 0 o}
Ashuelot -lag Westport, N.H. {16.6 miles above mouth) 25000 200Q0| 246600 79000! 26780 25310 25680 77.770 14800 13990 | 25680 54470
" -14f| Public Service Co. of N.H. Dam Tailwaler {4.0 milas above mouth} 9,000‘ 3, 193600 75,000 18,200 17,200 | 2 8,20 7670 2880 18,670
Millers ~I5¢c| (31.4 miles above mouth} ol 0; 630,100 80,000] 48500 45830 9.600| 103330 16,850 15920 8600| 42370
* Tr-15e| Railrood Bridge,South Royalston Mass. (23.4 milas above mouth} 5,000 5000 521,400 460,000 26,330 24 880 20,60 71,370 24080 22760 20,160 67,000
b -I15¢| Pequoig Ave. Bridge, Athol , Mass, L amiles above mouth of Tully River) 2500 2500 27,000 12,000 A2 2,290 TIg 1810 1,710 0 3,520
* =159 | Chase Turbine Go. Dam Tculwuler Orange,Mass (133mies cbove mouth) 16000 10,000 LOT3200 T710,000] 60620 57,290, 35040 152950 50,700 479[0 35040 133,650
. -15n|Railrond  Bridge { 7.0 miles above mouth ) 0 o| 138200 112000 . 4160 8460 16720 £ 8160| 15120
Deerfield —Ma| Outlet of Harriman Reservoir 177,000 o] 132 700 o 6,460 6,100 12 Q o] o
" Tr46b/US.6.5. goge of Chorlemont, Moss. | 357’,000 0! 272,600) 0 238001 22300 0 45900 o] o 0 0
Swift “7a;U.865. . . West Ware, Mass. ! 0 41,100 0 2970 | 2810 o] 5780 [} 0| 0 0
Chicopea -7 US6.S. . Bircham Band Mass. 5000 Q 70,00 0 8,900 8410 IT,‘.’lIO o] 0: 0 o)
wesifield -8 |us6s. " Westfield, Mass. . 160000 | 143000 313300 195000 15320 18,260 | 28800 66380 10,40 9580; 28800| 48520
Farmington =|9a| U.5.6.5 " New Bos!on Maoss. i 2,200 o] 1,600 o] 18O 170 as0 Q 0! Q 0
B 3 |
" Tr-19b [U.5.6.5. gage av Riverton, Conn, 118200 | 0, 18200 o] 9240 | 8730 ol 1zgr0 0. o/ 0 o
" -19¢ | Highway Bridge Avon, Conn. (22 O miles above mouth) \ 66,000 0j 33200 o] 2440 i 2516 o 4750 <3 0. o] 0
Quaboag -2t [Central Mass. Electric Co. Dam (5! miles above mouthl o] 96,500 0 10,200 f 95640 . o] I9,h40 0 o Q 0
Ware -22'U.5.6.5. gage at Gibbs Crossing, Mass. 0} o 285700 0, 11400 10770 . Q| 22,170 o] 0, o] o
Tributary  Totols 4930000 | 3,194,500 4737,900/ 1388900 ; 509520 i 481,800 | 150,490 | 1,142,110 | 263470 . 246980 | 150490 662340 ‘
Grand  Total 19,715,000 | 7,669,500 | 32.335,500/19,422.900 { 1217490 | 1150550 I 526,250 (2894290 | 791320 | 7T47800| 526250(2065370 i
1 ] ;

* Not including depreciation of propérty valuss in urban areos to be profected by dikes.
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TABLE 32

COM UTATICN CF PEWs”.75 70 LYNDOW CENTAR FRC.S WDUCTLON OF DLRECT FLOOD 0SS

- .

! 'brélﬂt*c ArCLS: : : : : Bonefit : Benofit
Damnge:Frequency: Dem : Todex + L Co R : Total : to : to
_Zone_: Renge 1 Site :;Station: : Benefit : Victory :Lyndon Centuer

: 5Qemi:Sge Mi,:atio:iatiosRetio: vollars :  Dollars : Dollars

1f A 54 210 524 2123 «9 4,680 C 4,880
1f E 54 210 «£84 L1786 .9 5,360 0 5,360
17 ¢ B4 210  1.000 4196 .9 4,040 0 4,040
1z A 54 423 o831 4160+ 1,0 10,980 6,800 4,150
1g B 54 423 «3B87 L205% 1.0 8,250 5,200 3,000
io ¢ B4 423 1,000 .220% 1,0 3,020 2,700 320
‘"' T T " Totals 36,600 T OT1Z,780 21,600

¥Tncludes effect of Victory Rosorvoir.
E&;N RIVER EEREFITS
5 : H t : : :
Damage : Frequency :  Cy ¢ L : R 50; LR = U : Benofit
ome 3 Ranja 7 : Ratio :Ratio : % Dollers por%:  Dollars

1 A 20305 L897 1.0 £.108 403 850G

1 B 2e88 1.0 1.0 240560 179 420

2 A ARSI L7880 1.0 1.835 180 330

2 B 2035 «381 1,0 2,305 530 1,220

2 G 2475 1,0 1.0 “.3b0 472 1,110

2 D 2.35 1.0 1.0 2.3560 1,460 3,500

3 A 1.28 748 1,0 1,182 296 550

3 B 1.52 «331 1.0 1,471 387 570

3 c 1l.58 #9968 1.0 1.574 762 1,200

4 A 1.06 887 1.0 «931 290 270

4 B 1400 1.0 1.0 1000 371 390

4 C 1,06 1.0 1,0 1,050 143 150

5 A w0 922 1.0 527 638 400

5 B «G8 1.0 1.0 080 883 600

5 ¢ 68 1.0 1.0 680 3,240 2,200

g A « 68 «807 1.0 « 549 127 70

6 B W5R 2977 1.0 o0k 141 120

& C 08 1.0 1.0 580 279 190

7 L e 03 2803 1.0 +426 1,330 300

7 B «53 233 1.0 o 4G4 1,010 500

7 D « 63 1.0 . 1.0 « D30 578 200

3] N 21 .«906 1.0 #371 1,080 £00

3] B W41 1,0 1.0 o110 2,540 1,040

g c « 31 1.0 1.0 o:10 1,464 600

8 D odl 1.0 1.0 410 1,025 420

9 £ ed1 853 1.0 .391 102 40

9 B o4l 1.0 1.0 o310 98 40

9 C «t1 1.0 1.0 «%10 171 70

9 D ot 1,0 La0 «410 171 70

10 & 259 «958 1.0 2374 2,680 1,000

10 B W33 1.0 1.0 .390 1,030 400

10 c 39 1,0 1.0 « 5320 1,510 500

10 ) 39 1.0 1.0 $390 1,800 700

10 E «39 1.0 1,0 #3590 770 300

¥Mpin River Benofits 21,420

Tributary Benefits 21,300

Total benefits 43,020
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AVERAGE ANNUAL BENEFITS B8Y

TABLE 33

INDIVIDUAL RESERVOIRS

% o CAPACITY TOTAL FIRST IN SYSTEM NO PREFERENCE IN SYSTEM
m p— =
» B3 DIRECT BENEFIT WZ 298| ® 4 |gw2| DIRECT BENEFIT ® Z | IS8 @ _ [RATIO OF
RESERVOIR | ~Z | 5| M & |ANNUAL g% 33| = S |23 Z S| .38| = o |BENEFIT
. [} X
©olm ™3 cost | MAN | TRI-|ropy | DM IE83| 5 5 ISR°) MAN | TRI- op, | 0@ | EE2 ) @ J |TO CosT
z M| o RIVER |BUTARY SS9 |3%g| 3 7 [=7S| RIVER |BUTARY 33 08%3] 3 T Lm | @
z x ;
Groton Pond 17.317.0| 6,300 10,200($10,310{85500/8 15,810i% 14,940(83,870/8 34620|3.394i 6,610|§ 55001$12,110(8 11,4408 38704 27,420|2.688(3.541
Lower Naukeag (9.7(5.1 5400 28,100| 7,950(28430| 36,380 34,380,21,170 91,830{3.272| 4,510 23,080 27,590| 26,070 21,170 74,830(2.663{3.508
Victory 66.0|7.0| 24,600 | 37,800| 33,320/17,130| 50,450| 47,680|12,260 110,390:2.920| 22,070| 13,130 35,200| 33,260| 12,260| 80,720(2.135!2.812
Tully 5001801 16000 36,000| 16,810|23380| 40,190 37,980(19,860 98,030(2.723| 9,450, 18,960| 28,410| 26,850, 19,860| 75,120|2.087|2.749
N. Springfield 156.0(3.3 | 27,400| 73,000| 53,580!13,360| 66,940 63,260(23,350|153,550|2.103| 31,520| 13,360 44,880| 42,410| 23,350 110,6401.516|1.997
Birch Hill 156.316.0| 50,000| 138,700| 45940/67,670| 113,610| 107,360 69,630/290,600[2.095| 26,280| 54,980 81,260 76,790| €9,630| 227,680(1.642(2.163
Horvey Lake 250|5.9| 7,800 19,800| 14,940/ 520| 15460 14,610 5,170| 35,240{1.780| 9,270 520| 9,790| 9,250| 65,170 24,210(1.223|1.611
Lyndon Genter 52.016.0| 16,600 68,000| 26,110:125,510) 51,620 48,780|13,290| 1 13,690|1.672| 17,600| .19,560| 37,160 35,120| 13,290! 85,570! 1.258|1.657
South Branch 45.0(6.0 | 14,400 40,300 28,950| (30| 29,080 27,480{10,240| 66,800(1.657( 18,370 t30 18,500\ 17,480| 10,240| 46,220 1.147/1.51}
Surry Mountain 100.06.0 | 32,000 94,900| 26,080/22920| 49,000| 46,310/43,770| 139,080 1.466| 16,720, 22,920| 39,640| 37,460| 43,770| 120,870|1.274|1 678
Gaysville 226.0|6.5| 78200| 208,400| 101,740|26,550| 128,290| 121,230|46,310/295,830! 1,420 61,410| 23,550 84,960 80,300| 46,310| 211,570 |1.015|1.337
North Hartland  (221.0(4.1| 48,300 156,200 69,890 89,890 84,950(37,460(212,300( 1.359 53,260 §3,260{ 50,330 37,460| 141,050 .903|1.190
Union Viliage 126.0|4.5| 30,200 109,900| 60,540 60,540\ 57,210|23,600| 141,350| 1.286 36,630 36,630| 34,620/ 23,600| 94,850 .B63[1.137
East Haven 47.516.1 | 15500| 81,700| 24,190|24,630| 48,820| 46,130| 10,040/ 104,990 1.285| 16,000/ 18,870| 34,870| 32,950| 10,040| 77,860| .953|1.255
Newfone 326.0|6.0 [104,000| 250,300|115,630| 9,040|124,700| 117,810{61,970| 304,450| 1.213| 68,700| 9,040| 77,740| 73,460| 61,970 213,170| .850(1,120
Ayers Brook 300(6.0| 9,600, 43,4001 16,000 4,730| 20,730/ 19,590| B,i90| 48,510/ 1.118| 9,470 4,200, 13,670/ 12,920| 8,190| 34,780 .801|1.055
S. Tunbridge  (3) | 102.0145 24,400| 102,900| 44,070 4,450| 48,520| 45,850 18,450| 112,820| .096| 25,930| 3,950{ 29,880 28,240| 18,450| 76,570| .744| 980
Knightville 164045 | 39,500 | 113,300| 25,740:10,140| 35880| 33,310(40,680| 110,470 .975 14,740, 10,140| 24,880 23,510| 40,680 89,070| .786|1.035
Claremont {3} (245.0/4,5| 58,600 227,200/ 85,270 6,580 9(,850| 86,80041,740(220,390| 970 50,470 6,580 57,050 53,310| 41,740| 152,700} .672| .885
Bethlehem Joi. (3)| 900|6.0; 28,800| 147,000 47,210|15,000| 62,210/ 58,790| 5,200 136,200 .927| 28,840 15,000/ 43,840 41,430 15,200| 100,470| 683 .900
Totals 1,987,700 527,850( 263,470|791,320| 747,800|526,250| 2,065,370 | 1.039| 1.369
ALTERNATE RESERVOIRS
Hydeville {e)) 653144 15200 44,100| 15,010133,030| 48,040 45,400|29,000 122,440|2.776| 9,920 27,200{ 37,i20| 35,080/ 29,000 101,200|2.294|3.022
Priest Pond  (d}| 19.0(16.0| 6,000/ 27,300, 4,920, 9,660 14,580( 13,780 8,350, 36,710(1.345] 3,270 7,940| 11,210 10,590 8,350 30,150(1.104|1.454
Stocker Pond (e} 350160 11,200| 30,500| 12,610 4,130| 16,740 15,820| 5,950| 38,510|1.263| 8,510( 4,130 12,640 1i.940| 5950 30.530|1.001|1.3i9
Mascoma Lake 73.0/44 | 17,000/ 57,400| 19,060| 8,350| 27,410\ 25,900 12,400 €5,710|1.145| 12,960, 6,410| 19,370 18,300| 12,400i 50,070| .872|1.149
Gale River 66.0(29| 13,400/ 61,000| 21,290, 6,130| 27,420\ 25,910| B,450| €1,780{ 1.013| 16,100 5,080/ 21,180| 20,020 8,450| 49,650| .814|1.072
Centerville (f)|692.014.2|154,600| 540,300|244,030 244,030/ 230,610 11,600! 486,240| .g00| 167,570 167,570| 158,350| 11,600 337,520| .625| .823
Perkingville ~ (b) | 142.0: 60 | 45,400| 193,100| 60,200 16,590 76,790| 72,570/23,350|172,710| .894| 39,850 16,590| 56,440| 53.340| 23'350| 133)130| .689| .908
West Canoan 80.0(60 | 25700| !04,800| 27,300 |1,080| 38,380| 36,270|13,600 88,250\ .842| 18,790 8,510| 27,300| 25,800 13,600, 66,700| .636| .838
Ludlow {al; 56.0/45/ 13,400| 86,000( 19,5(0(14,270| 33,780 31,920( 2,800 68,500 .797( (3,710 12,990 28,700, 25,230 2.800| 54,730| .636| 838
Bath 397.0(60 | 127,000 518,500{ 148,210 148,210| 140,060| 61,800/ 350,070| .675| 108,350 108,350 102,390| 61,800 272,540 .526| 693

(1) Based on estimated annual costs per

Paragraph 81 of the Report.

(2) Apnual costs odjusted per Poragraph
139 of the Report.

(3] When consideration is given o unevaluated

benefits and the foct that these
are needed 1o develop the full

reservoirs
value of

the olher reservoirs, it is considered
that their benefits in fact exceed their

costs,

(a) Afler North Springfield.

{b) Alternate to North Springfieid.

{c)

() Alternate to Birch Hill.

(&) If Claremont is not constructed.
(f) Aiternote to other White River Reservoirs.
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TABLE 16
DIRECT L0338 - COMMECTICUT RIVEH wW.TERSIED

SUIE ARY OF 1927 LOSSES DY STLTES

1927 Dircet Flood Losscs in Thousands of Dollers

STATE Urban Rurel Industricl Highwey Reilroad Totel Por Cent
Vormont 1,730 149 1,181 54,960 2,301 10,731 7.7
Now Hempshire 115 76 11¢ 1,336 120 1,767 11.4L
Messachusctts 505  27% 507 295 579 2,157 13 .9
Connecticut 275 145 Yol % 75 a1 1.0

TOT.LS 2,675 665 1,92L 6,591 2,671 15,526  100,0 -
PER CTNT 17.2 L3 12 ., 2.5 2% 6 1;0 .0
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DIKHCT LOSSES - CONWECTICUT RIVER

SULILRY OF 1927 LOSSES

TABLE 17

VILTERSHED

BY RIVER R.oITS

. Dameges (in thousnndz of dollors)
River Basin Stute : : Induse ; Redl< : diigne : .

© Urban

! Rural

road

. Tounl

: trial : o vny
Connecticut * ; Various : BL6 565 1,155 ¢ 337 S5 1,007
Isroel 1 o Hompshire: : 2 1G 5 L &p
Pcssumpsic : Verront 563« B 185 : L75 1,311: 2,534
Lmmencosue : Meow Hompshire: 35 : ) : 110 329 7130
Stevens : Vermont : : 1 22 Y
Wells : Vermont : 93 : 2 60 136 230 676
Vieits 1 Vermont : : : : 56 56
Orpomponsosue @ Vorment 1 I s : 33 %
White ** : Verront 751 : 250 :1,195% 1,935: 1,131
Ottouquechee Vermont 16 10 Zi 20 1ES: Hao2
Black : Vermont 251 : 20 120 130 1935: 716
Willioms : Voermont : : 6% 6%
Stuxtons : Vernont : 59 50
West : Vormont : 3 10+ 113 370 501
Westficld ***  : Tnascchusetts: 100 : 3o 50 260 RS
Fermington Connceticut 15 : e L o
Total 2,675 1 665 1,924 3,671 6,591 15,5256
Perecent of total : 172 Lot ¢ 12uJdp « 23.4 25 100.0

*+ Bxclusive of tributaries listod in tedblo. There vore 6 lives 1ast.
** There were 9 lives lost in Vhite bosin.

#xx There vwere 45 lives lost in “estficle Bogin,

-1l -



TABLE 13

DIRECT FLOCL LCSSES = CONFRECTICTT RIVER VATRERSIED - 1335 FLOOD

STATE OF VER:IONT

Summery of Direct Losses and Assessed Valuations
of Tovms Reporting Lossecs.

(ote:

(1) refers to doamnje zoncs.)

*identifices losses not subjeet to contrel by

Studied Reservoir Tlans, Mumber in colurm

:Assepsment Direct Flood Loss
Town :19%5 Grand : Urben  : Wurcl : indus-—  : dighway : weii~ s Total
:List Velue : : trial : rond
I .5 M S € NN ) W =Gy 18 ) )N
*Andover 177,625 - - - 6,75 ¢+ - 55,7
- *Athens 104,210 - - - 7,000 - 7,000
*Averill 200,000 - - - 50 - 50
*Baltimore 35,605 - - - 100 - 100
Bornet, C=1 3,200 1,5%0 - 500 13,400 23,630
Barnet, TR-1E 2,100 2,750 7,000 0 5,300 17,660
Bernet, TR-2 0 0 0 3,000 - %,000
Rernct, i B
Totels 2,662,727 5,300 11,290 7,000 3,500 21,200 1Wy,000
Bethel 1,020,656 0 0 0 7,950 o 7,950
* Bloomfiocld %15, Th9 - - - 850 - 3503
Bradford, (-2 5,500 4,235 L, 000 200 3Ll Vi, 77
Bredford, TR-5 200 0 0 o 9 alely
Bredford, T
Totols 1,102,279 5,700 L,275 L, 000 200 3y 1,97
Brattleboro, -5 5,000 82 108,500 35,000 50,500 107,305
Brettleborc, ThH~13 0 800 2,000 5,000 0 T, 800
Brattlcehoro, )
Totals 3,21%,900 5,000 1,525 110,500 10,000 50,500 AR IR AL
Bridgewstoer, TR-9 120 v 2,200 0 0 2,320
*Bridgeowator koo - 500 - - 1,600
Bridgewator,

Totols 501,42 20 0 2,700 0 0 5,320
*Brighton 273,515 - - - 100 - 100
*Brookline 72,575 - - - 2,500 - 2,500

Burlke 632 ,35% 500 ¢ G 0 0 50
sConann 333,7% - - - 2,550 - 2,550
Sevendish 1,060,025 el 0 500 600 2,500 3,100
+Chester 1,32),,01 - - - %,100 - 3,100
Concord 330,275 - 0 - 0 2,000 2,000
*Corinth L756,715 - - - 1,600 - 1,400
*Nover 237,106 - - - 3,300 - 3,500
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TABLE 18

: : t $ ? : :
Town t1935 GRAND @ Urean 3 RURAL ¢ Inbuse t HIGHWAY 2 RAlt= ¢ TOTAL
tLIST VALUE 3 : T TRIAL H : HOAD &

(1] s f2) ¢ (3} o+ (4] + _(5) : e}z (1) ¢ _ {8}
DUMMERSTON, C=0 $ g00 § 3,465 G - $63,000 § 67,065
DUHMERSTON, TR=13 - 0 1,835 7,500 15,000 0 24,335
DUMMERSTON,

ToTaLs $5€1,850 600 5,300 7,500 15,000 63,000 91,400
FAIRLEE 936,629 0 2,120 0 75,000 2,150 79,270

*GLASTENBURY 63,952 - - - 150 - 150
*GRAFTON 343,034 - - - 3,000 - 3,000
GROTON 547,400 500 0 80O 0 ¢ 1,300
*GUILDHALL 271,857 - - - 100 - 100
*GUILFORD 464,547 - - - 7,800 - 7,800
sHALIFAX 225,427 20,000 20,000
HARTFORD, (e - 0 - - - 0
HARTFORD, (m3 9,800 a 24,600 0 2,300 36, 100
HARTFORD, TRed 0 0 6,000 0 i} 6,000
HARTFORD, TR=TC 30C 120 1,600 900 ¢ 3,520
HARTFORD,

ToTaLS 4,250,773 10,100 720 3z,200 800 2,300 46,220
HARTLANR, Cw3 0 5,605 0 0 0 5,605
HARTLAND, TReS 0 0 0 3,200 0 3,200
HARTLAND,

TotaLs 886,546 ¢ 5,605 0 3,200 0 8,805

sJAMAICA 344,865 - - - 50,500 - 50,500

KIABY 218,128 - - - - - 0
sLanpenove 70,815 - - - 800 - 800
+LONDONDERRY 468,785 - - - 9,500 - 9,500
Lupkow, TRe11A 2,000 ¢ §,000 4,700 2,500 18,200
sLupLow - . - - 4,700 - 4,700
Luptow,

ToTALs 1,538,785 2,000 0 9,000 9,400 2,500 22,500

LYNDON 2,018,770 1,500 3,100 6,000 1,000 200 11,800

»MARLBORO 198,210 - - - 13,000 - 13,000

NEWBURY, (=1 2,400 9,400 708 0 2,930 15,430
NEWEURY, TR=3 0 1,400 0 0 1,400
NEWBURY,

Totals 14454,300 2,400 9,400 2,100 0 2,930 16,830
NEWF ANE 451,525 0 C ¢ 5,000 0 5,000
NORWICH, Cr2 4,200 3,120 4,400 0 21,400 33,120

*NORWICH 6§50 650
NoRwicH

ToTaLs 1,060,830 4,200 3,120 4,400 650 21,400 33,770
*PERU 148,783 - - - 1,200 - 1,200
*PLYMOUTH 322,826 - - - 2,000 - 2,000
POMFAET 526,715 0 0 G 0 0 0
PUTNEY 607,658 400 15,725 500 5,000 45,800 67,425
RANDOLPH 2,401,640 G 0 0 o 0 0
*READING 393,000 - - 2,300 - 2,300
*READSBOHO 928,624 3,000 3,000
ROCKINGHAM, Cmd - 7,185 - 115,000 20,700 142,885
ROCKE HEHAM) Cod 3,6CC ¢ 41,500 0 6 47,100
sROCKINGHAM, TR=12 0 0 o 3,290 - 3,280
ROCKI NGHAN,

ToraLs 10,725,688 5,600 7,185 41,500 118,280 20,700 193,275



TABLE 18

H 2 H : : H :
Toww 21935 GRAMD @ URBAN @ RURAL =z [uous= 2 HIGHWAY & Rallw= r ToOTAL
:L18T VALUE 3 1 TRIAL : t ACAD 3
[€D) s (2) Gl x(4) 3 (5 : 6y ¢ (1) :  (8)
RoYiLToH, TR=T8 100 240 0 4,009 0 4,340
RoYaLTOH, TR=IC 0 190 0 0 0 190
RCYALTON,

ToTaLs 51,048,281 100 430 0 4,000 0 4,530
RYEGATE, Cml 1,030 1,965 10,000 0 3,500 16,465
RYEQATE, TR-3 1,100 0 1,009 0 0 2,100
RYEGATE,

ToTaLs 1,034,448 2,100 1,965 11,500 0 3,500 18,565

*SEARSBURG 554,914 - - - 1,000 - 1,000

SHAROK 366,513 0 1,230 0 350 24,000 25,580
*SOMERSET 554,897 - - - 1,100 - 1,100
SPRINGF LELD, Cwd - 13,565 - 37,350 0 50,915
SPRINGESELD, TRw18 5,500 650 25800 a0, 600 0 40,550
SeRINGFLELR,

ToTALS 9,438,052 6,500 14,215 2,800 67,950 ¢ 71,465
STeJOHNSBURY, TRe=1F 4,700 190 1,800 2,500 60C 8,790
STelOHNSDUAY, TRa1D - - 5,000 2,500 - 7,500
STeJOMNSBURY, TA=1E 3,600 0 18,000 0 1,200 22,800
STeJOHNSBURY,

ToTals 1,522,676 8,300 190 24,800 5,0.0 1,800 40,080
STOCKBRIDGE 339,133 0 o ¢ 0 0 it
THETFORD 708,672 3,500 2,140 0 25,000 13,600 44,240

*TOWNSHERD 443,083 - - - 12,000 - 12,000
VERNON, Ce5 0 825 20,000 0 0 20,825
VERNON, (=6 - 3,250 1,000 2,500 9,400 16,150
VERHON,

Totats 955,227 G 4,075 21,000 2,500 8,400 36,975
Y1CTORY 248,250 - 0 - - - o

*WARDS 00RO 191,600 - - - 10,000 - 10,000
“WASHINGTOR 329,367 - - - 2,000 - 25000
»WATERFORD 1,202,565 - - - T00 - 700
WEATHERSFIELD, Ced ¢ 1,885 0 23,600 o 25,495
WEATHERSFIELD, TR=]14 4] 250 0 ] ] 250
WEATHERSFIELD,

ToTals 825,941 0 2,145 0 23,600 0 25,745
WESTHMINSTER, C-5 ¢ 78,755 ¢ 90,000 51,500 178,255
*WESTHMINSTER, TRei2 0 0 0 - - G
WESTMINSTER,

ToTals 855,29 0 16,755 0 50,000 51,500 178,255
*WESTON 264,400 - - - 700 - 700
*WHITENGHAM 3,385,841 - - - 13,500 - 10,500
»WiLMENGTON 2,628,998 - - - 5,0u0 64,400 69,400
*WINDHAM 198,125 - - - 6,000 - 6,000
WINDSOR 44008,293 34,500 12,040 40,.00 2,000 32,100 120,640
sWINHALL 233,156 - -~ - 2,000 - 2,000
*WOORFORD 227,124 - - - 14,000 - 10,000
WoopsTOCK 24668,143 GGU 0 0 0 0 600

TOTAL (VERMONT TowNs)
94,416,155 98,520 177,610 328,300 673,315 441,324 1,719,069
+«ESTIMATE OF LOSSES NOT
{NCLUDED ABOYE 2,480 5,390 8,700 17,685 11,676 45,531
GRAND TOTAL, VERMONT 701,000 183,000 337,000 697,000 453,000 1,765,000
20=RESERYDIR PLAN?
BELOW RESw

ERVOIRS 68,562,277 94,800 177,360 310,100 448,950 371,924 1,409,134
. ABOYE RESERVOIRS 6,200 5,040 26 900 742,060  B1,0716 361,866

#1835 GRANG L1ST VALUE" FROM " 1935 VERMONT YEAR BOOK."
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DIRECT FLOCD LOSSES = CONNEGTICUT RIVER WATERSHED - 1936 FLOOD

TABLE 18

STATE GF NEW HAMPSHIRE
Sum1ARY OF DPRECT LOSSES AND ASSESSED VALUATIONS
oF Towns REPORTING LGSSES

(NOTE: » IDENTIFIES LOSSES NOGT SUBJEGT TO CONTROL BY
STUDIED RESERYOLIR PLANSe NUMBER I% COLUMN
{1) REFERS TO DAMAGE ZONES.)
: 1935 ¢ DIRECT FLoop  Loss
Town t ASSESSED 1 URBAN 1 RURAE : [HDDS~ : HIGHWAY @ RAlle 1 TOTAL
t  VALUE 3 : : TRIAL @ 3 RCAD 3
{i] 1 (2] (3] t (4] : (5)  : (6] = (1] = (8]
sACWORTK $ 355,800 3§ $ 100 8 ¢ 8,100 8,800
*ALSTEAD 161,020 103 17,800 17,700
BATH, The4B 0 5,470 7,960 1,000 2,900 17,33¢
BaTh, Cei 0 200 C 18,000 0 18,200
BATH,

ToTal 923,720 0 5,870 1,960 19,000 2,900 35,531

«BENTON 168,480 32,800 32,800
BETHLENEH 3,164,139 0 1,030 0 2,300 Y 3,330
CAXAAR, TRe=BA 11,8C0 11,800

»CANAAN 1,700 29,600 31,300
CARAAN,

ToTalL 1,115,520 1,700 29,600 11,800 43,100

*CARROLL 1,499,475 5,000 1,000 6,000

CHARLESTOWN 1,862,505 0 35,480 0 6,900 22,900 65,280
CHESTERFIELD 1,301,689 0 6,565 100 157,500 0 164,165
CLAREMONTy TR=10A 0 HO 2,000 0 3,400 5,10
CLAREMONT, TR=10B 1,300 0 20,465 29,500 o 51,365
CLAREMONT, Ced 0 6,800 0 0 0 6,800

CLAREMONT,

TOTAL 13,991,480 1,300 1,110 22,465 29,600 3,400 63,875
«CLARKSYILLE 519,210 2,000 2,000
*COLEBROOK 1,927,383 80 500 2,200 1,500 4,290
*CoLUhBLA 538,560 125 500 BUG 1,725

CoRNLSH 939,692 0 3,500 0 17,100 0 20,600 .
CRoYDONy TRe104 0 0 0 ¢ 0 0

*CROYDON 20,000 20,000
CROYDON)

ToTAL 417,234 0 C 0 20,000 0 20,009
»0ALTON 439,514 3,800 3,800
*DOACHESTER 243,067 2,100 2,100
sEASTON 143,937 4,000 4,000

ENFLELD BA 1,317,843 500 2,200 3,700 6,400
sFITZWILLEAM 837,920 5,000 5,000
#FRANCONTA 1,034,655 15,000 15,000
*GILSUM 294,910 4,000 16,600 20,800
*GOSHEN 278,753 600 600
*GAANTHAM 239,775 4,800 4,800

HANOVER 5,503,339 0 0 0 1,550 0 1,550
*HELRAISYILLE 96,208 10,700 10,700

HAVERHILL, Cal 6,700 14,840 1,500 5,700 1,700 30,440
HAVERHILL, TRe4( 1,000 1,000
HavERMILL,

ToTak 83,674,913 $6,700 #14,840 $2,500 £ 5,720 3,700 $31,440
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TABLE 19

SHEET 2 of 3
1935 Direct Flood Loss
Town Assessed : Urbon ¢ Rural : Indus- : dighway : Rail- Total
Value : 1 trial 1 road
(1) (2) (5) (L) (5) (5) {7} (3)
Hinsdale, C-5 § % 0§ 0% 61,000 & 11,500% 70,000 % 12,506
Hinsdale, C-6 2,850 15,000 0 17,850
Hinsdale, TR-1LF 2,250 7,915 11,9,763 11,000 5,700 177,%23
Hinsdale,

Total 7,391,675 2,750 10,765 210,763 37,500 75,700 357,674
*Jefferson 9%l,L,09 2%,100 1,100 2,200
*H{eene, Above Zone 1,000 0 0 2,200 0 3,200
Keene, TR-1LG 13,250 3,330 31,200 15,000 1,100 123,430
Keene,

Total 17,360,504 12,250  %,830 g1,20L 16,200 1,100 131,630
«Lancester 2,958,565 500 4,010 L, Lo L, 700 13,650
*Landoff 725,03k 3,100 3,10C
Langdon 216,078 5,300 5,200
Lebanon, C-2 0 0 G 8] 0 0
Lebanon, C-3 3,000 5,150 0 30,000 0 83,750
Lebanon, TR-3B 1},000 23,500 12,500
Lebancn, T o

Total 7,716,126 %,600 5,150 1y, 000 30,000 23,500 131,250
+Lempster 237,07 3,900 % ,000
Liston, TR=LA 0 0 0 0 0 )
Lisbon, TR-LB 1,600 BLS 200 13,700 16,045
*Lisbon, Gale River 2,b00 2,500
Lisbon,

Total 2,363,lhe 1,400 545 200 16,200 0 13,505
Littleton 4,915,709 1,600 3,050 10,500 7,h00 0 25,550
*[,ymen 230,215 4,100 4,100

Lyme 734,133 0 1,559 0 230,700 0 282,550
*Marlboro 1,251,100 200 760 7,L00 11,700 20,000
*Varlow 285,929 700 6,000 5,700
*Milan 527,376 5,100 5,100

onroe 2,066,371 o 200 0 200 Loo
*el son 253,735 5,100 5,400
*!Tew London 1,003,627 16,000 16,000

Mewport L,603,70 0 1,125 O 20,400 L,600 %7105
*Morthuberland 2,,8%,50, 2,700 2,11C 27,730 3,100 2,300 12,90
*Orange 125,045 1,000 1,000

Orford 72,656 2,050 3,010 0 166,300 o 171,360
Piarmont 667,290 0 5,750 300 114,300 0 20,960
*Pittsburg 2,566,702 500 1,000 2,000 ly,500

Planinfield 761,415 0 3,0%0 0 11,996 0 14,930
*Kichmond 236,219 10,500 10,500
*Roxbury 122,1% 1,300 1,300
*Springfieid 419,557 3,000 3,000
*Stark 212,203 16,300 14,300
*Stewartstom 36%,720 2,530 100 300 1,500 1,730
*Stratford 1,067,290 725 9,500 2,500 5,000 17,329
*Sulliven 133,932 5,100 5,100
*Sunapee 2,143,530 h0o 2,500 1,100 h, 000
*Surry 262,507 1,600 1,600

Swanzey 1,534,933 1,000 29,750 7,000 77,750
*Troy 1,043,5 2,000 3,000 10,000
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TABLE 19
SHETT 3 of 3

] : 1955 Direct Flood Loss -
Towm : Assessed : Urban : Rural : Indus- : Highway : Rail- : Total
: Value : : trial : : road  :

(1) : (ENE ) )+ (5) t L6) (7)) ¢ (3)
*xUnity “ 350,290 & 4 % % 3008 & 300
Walpole, C=li 1,500 0 15,375 0 0 16,@75
Welpole, C-5 0 21,,,9% 0 70,000 -17,200 123,695
Yialpole,

Total z,513,165 1,500 21,495 15,375 90,000 17,200 145,570
Westmoreland 552,795 0 1,995 Loo 15,500 0 30,395
#ihitefield 2,040,409 3,300 %, 30C
Vinchester, TR-1LTF 11,000 2,300 16,300
Vinchester, TR-14G 7,55 2,656 7,200 30,335
Winchester,

Total 2,133,310 7,545 2,050 70,200 14,000 2,300 26,9095
Total(l .. .Towns) 10 9,J§7,L7§ 56,79 f‘léa S0 557,557 1.575.650 183 B0 2,517,470
*Hstimate of losses

not included sbove _ 105 110 &3 50 21,200 2l 523
GRAMD TOTAL 56,500 162,300  5%7,000 1,375,300 203,300 2,%42,000

Tew Haompshire
(55,000 163,000 533,000 1,575,000 210,000 2,322,001

20=~Re servoir Pla_a:

Below Reservoirs 30,253,296 £1,095% 15C,065 L59,717 932,950 123%,800 1,777,627
Above " k905 12,935 78,233  332,0 o 36,200 56k, 374

Assessed value from Report 71, 7', Tex Commission for yeor of 19455, viich includes
2ll assessable property, suvuch as resl ostete, live stock, furniture, machinery,
sutomebiles, cte. Total for towms.
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TABLE 20
SHEET 1 oF 3

OIRECT FLOOD LOSSES = CONNECTICUT RIVER WATERSHED w 1936 FLOOD
STATE OF MASSACHUSETTS
SUMMARY OF DIRECY LOSSES AND ASSESBED VALUATIONS
of Towss ReEpoRTING LOSSES,

{Note:

(1) REFERS TO DAMAGE 20NES,)

NUMBER N COLUMN

% IDENTIFJES LOSSES NOT SUBJECT TO CONTROL BY
STublED RESERVOIR PLANS.

1935 DIRECT FLoOD Loss
TOouN : ASSESSED ¢ URBAH ¢ RURAL 2IWDUS~ tHIGHWAYIRAILROAD: TOTAL
i VALUE 3 3 ITRIAL ¢ 3 :
i) s 42) s ) ¢ (4] : (5) . (68) : (1) s (B) _

ABAWAM $9,736,254 $34,650 % 5,000 § 10,000 $33,900 § 2,200 § 85,750
sAMHERST 10,144,491 - - - 5,000 - 5,000
*ASHBURNH AM 1,764,207 1,000 - - 33,000 - 34,000
ATnolL #15€ 0 0 268,500 20,000 55,900 344,400
AtioL #15s 118,300 7,715 75,000 63,800 46,000 310,875
ATHOL #15F 0 0 0 27,000 ] 27,000
ATHOL,

ToTab 11,806,947 118,300 7,775 343,500 110,800 101,900 682,275
*BARRE 3,186,361 - - 40,000 154,700 3,000 197,700
*BELCHERTOWN 1,573,920 o 2,000 0 15,400 - 17,400
sBERNARDSTON 956,704 - 1,800 - - - 1,800
«BRIMFIELD 963,058 - - - 2,500 2,100 4,600
*HROOKFIELD 1,417,098 2,500 - 2,000 4,700 2,400 11,600
*BUCKLAND 3,095,637 - 2,000 5,900 110,000 5,700 123,000
*CHARLEMONT 1,204,352 1,000 4,000 200 42,000 2,300 48,500
*CHESTER 1,458,554 4,000 7,000 2,800 17,000 1,700 32,500
*CHESTEAF IELD 680,450 - - - 1,800 - 1,000

CH1COPEE, CmB 333,600 0 1240,00C 138,000 28,800 1,742,400
sCHICOPEE, 7178 0 3,200 26,0006 2,000 0 31,200
CHicOPEE,

ToTAL 42,446,528 333,600 3,200 1,266,000 141,000 29,800 1,773,800
sCOLAALH 1,948,080 -~ - 7,000 9,000 - 16,000
*sCONWAY 1,007,778 - 490 - 5,800 11,400 17,600
sCUMMINGTON 557,488 3,000 - 300 4,700 - 8,000

DEERFIELD -7 11,600 34,800 13,000 8,000 - 67,400
*[EEATLELD 12,000 3,400 15,400
DEEAFIELD,

ToTaL 4,083,438 11,600 34,800 13,000 20,000 3,400 82,800

#EAST BROOKFIELD 1,159,871 G 500 1,900+ §y D00 - 7,400
EASTHAMPTON 10,497,268 0 0 38,000 11,000 2,800 51,800
Ervine #156 5,100 0 130,000 48,850 28,700 212,650

*ERYING - - - 5,000 - 5,000
ERVING,

Total 2,251,699 5,100 0 130,000 53,850 28,700 217,650

*GARDNER 24,071,873 0 4,400 2,800 27,000 0 34,200

GILL 935,108 0 17,600 1,000 6,360 o 24,960
*GRAREY 1,005,730 - - - 2,525 - 2,525
*GRANVILLE 2,015,693 - 1,000 - 11,000 - 18,000
GREENFIELD 31,400 - 45,600 809,800 - 866,800
*GREENFIELD 30,000 1,100 31,100
GREEKFIELD,
ToTaL 29,813,607 31,400 - 45,600 833,800 1,100 997,900
HABLEY 3,028,755 182,200 154,200 10,000 61,000 17,200 424,600

eHARDWICK 1,833,293 0 4,800 91,100 5,700 3,500 105,100
HATFIELD 2,731,693 50,500 162,660 180,000 108,660 - 501,820
sHAWLEY 250,033 1,000 - - 8,500 ¢ 8,50C
HOLYOKE 90,393,212 147,900 1,170 800,000 70,000 92,230 1,111,300

»HUBBARDSTON 781,581 700 - - 12,400 260 13,300

- 185 =



Fﬁrl’ 20

SHUET 2 of 3

s 1935 Dircct Flood Loss
Towm : Assessed : Urban @ Rurel : Incdus- :llighvmy:Reilrocd: Total
: Volue : : tricl : :
(1) : (2) 2 (3) ¢+ (L) (5) (&)« (7) (3)
Funtington (k13 5 2,000 3 5 20,300 % 13,70C *1,,,od B, 700
xHumtington - ,500 10,000 - 17,300
Huntingten, -
Tutnl 1,013,236 2,000 7,300 30,300 13,700 10,700 ) ,000
*Loverett 506,057 - 2,000 500 3,000 - 5,500
Lengmendow 13,105,622 9,100 16,300 0 700 - 26,700
*Ludlow 3,5%1,062 - 300 5,000 3,500 2,400 17,700
*lemroe 1,282,599 - - 2,000 H;500 - 3,500
*]lonson 3,590,617 - - 1,000 1,500 - 2,500
Vontogue 4415 0 0 C 22,290 22,7900
HMontegue C=7 1%,002 3,500 140,000 65,000 81,3%0 307,330
I'ontogue,
Total 10,377,227 13,000 3,500 140,000 65,000 104,230 340, 730
Hontgomery 301,711 - - ~ - - 0
*New Braintrco 22,06 - - - - 3,600 3,600
*Ncw Solem hfé,asf - - - 17,600 - 17,600
Merthempton 23,%52,152 235,600 113,700 233,000  9L,T00 5,570 2,570
Forthficld 2,00,,050 - 246,200 3,900 125,200 132,000 553,300
Orengo 5,257,129 25,000 2,025 315,000 82,300 57,200 h32,125
*0tis 53,51 - - - 2,000 - 2,000
*Palrer 3,501,951 600 1,700 50,500 28&9,L0oc 5,500 227,700
*Pelham 753,135 - - - 7,500 - 7,500
*Peru 212,590 - - - 2,000 - 2,000
*Phillipston Ler,2e0 - - - 13,000 - 13,000
*Rowe ??6.4sa - - ~ - z oo 3§00
Roynlston 56,710 2,250 3,160 21,000 122,000 28,600 177,010
Ruszell h,héu,seg l:,920 0 1%,300 11,100 20,300 g3, 600
*Rutlond 1,352,257 - - ~ 37,000 1,100 33,100
*Sandisficld 701,120 - 500 180 2,500 - 3,130
*Shelburne 3,021,212 2,500 - 1,000 31,000 - 37,500
«Shutesbury 453,636 - - - Z,900 - 3,900
So. Hodley 3,043,148 250,100 3,000 36,000 78,000 - 367,100
*Southanpteon 06, Thé - - - 775 - L)
*Southwic!” 2,250,673 1,000 3¢ 2,500 _ 6,500
xSpencer 1,539,024 1,250 2,200 Sy 3no 55,300 2,500 66,150
*Springfield #17b - 1,000 - 1,000
Springfield -3 ,;.h,eoo 0 1570,000 215,000 8,100 3%,287,300
Springfield,

Totel 306,672,839 1574,,200 O 1370,000 316,000 8,100 3,263,300
Sunderland 1,21¢,735 9,500 L2,L50 1,100 457,700 - 360,750
*Temnleton 2,206,220 - - 43,000 1,000 50,000
*Tolland 1oz Lo - uao - 500 - sTele]
*ilare 5,021,073 10,000 2,200 6,000 132,300 1,L0C 152,900
«Ynrren 2,599,723 G 150 255,000 u,UQU 3,500 237,650
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TABLE 20

SHERET 3 of 3

: 1935 Direct [Flood Loss _
Tovm : Assessed : Urban : Rural : Indus- : Mighwey : Raile : Total
Velue : trial : : rosad
(1) (2) {5/ )+ (%) : _(9) {7 (3)

*Warwick $352,963 - - - $1)4,500 - %1y, 500
Wendell 1,014,111 200 2,500 140,500 10,000 29,700 132,90C
%, Brookfield 1,470,146 700 1,000 0 12,200 3,300 16,300
Westfield 19,87,,158 71,500 17,000 73,500 25,000 10,000 202,000
*liesthempton L11,h00 - - - 7,000 - 4,000
W,Springfield -8 1,521,600 3%,000 1,250,000 50,000 131,000  %,0%5,600
W.Springfield 19 - - - 10,000 - 10, GO
Y .8pringfield,

Total 26,204,130 1,521,600 83,000 1,250,000 60,000 131,000 3,045,600
thately 1,153,331 - 29,68 - 14,500 - L3 060
*i/ilbrahan %,103,577 1,250 1,000 5,200 21,590 - 11,950
Winchendon =150 133,200 - 286,000 166,500 9,L00 550, 10
*Winchendon - - - 29,975 - 25,37
Winchendon,

Total 5,741,923 133,200 - 236,000 192,475  9,Loo 076,07
*Windsor 500,825 - - - 3,300 - 3,300
Total(Mass, 762,362,952 14,851,500 937,250 7,252,080 4,7, 045 9L6,2%0 13,731,10¢

Towns )
Estimate of losses

not included sbove, 26,500 17,750 113,920 23,955 10,770 263, 39¢
GRAND TOTAL,
Massachusetts, $L,343,000 955,000 7,366,000 kL, 77,000 957,000 19,000,00.
¢0-Reservoir Plan
Below
Reserveirs Gliy,963,135 L,322,L00 336,100 6,724,700 3,405,370 371,630 16,710,200
hbove 125,600 63,900 6L1,300 1,363,650 85,370 2,233,380

i

Assessed Valuations from lianval of the General Court, 1935-19%4 (State of

chusetts)

""'lglﬂ
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TABLE 21
DIRECT FLOOD LOSSES w GONNECTICUT RIVER WATERSHED =~ 1936 FLOOD
STATE OF CONMNECTICUT
SUMMARY OF DIRECT LOSSES AND ASSESSED VALUATIONS
OF TOWRS RErORTING LOSSES

(HOTE: #IDENTIFIES LOSSES NOT SUBJECT TO CONTROL BY
STUD{ED RESERVOIR PLANS. NUMBER IN COLUMN
{1) REFERS TO DAMAGE ZONES)

sASSESSMENT DIRECT 1 OSSES

Town 11935 Granp ¢ URBAN 1 RURAL ¢ [NDUSe ¢ HIGHWAY 1 Ralt= : TOTAL
tLIST VALUE 3 : 3 TRIAL 3 2 ROAD
6D s (2} : (8) :+ &1 18 i (8) s {71+ (8]

sAVON $ 3,378,731 § 04 1,850 § 0% 03 0% 1,850
#BARKHAMSTED 1,140,873 1,000 0 2,950 1,150 c 5,100
»BRISTOL 51,084,425 0 ] 0 600 ¢ 600
*BURLLNGTOH 989,465 500 o H 0 0 500
*CANTON 3,373,176 g ] 400 850 ¢ 1,250
CHESTER 1,403,003 0 1,330 ] 1,150 1,500 3,980
*OLEBRODK 1,289,975 6 0 0 3,315 ] 3,315
CROMWELL 3,703,494 32,390 60,280 21,916 12,480 1,500 128,576
«EAST GRaANBY 1,769,043 0 0 ¢ 150 1,100 1,250
EASY HADDAM 2,874,080 3,590 18,200 14,000 5,200 o} 40,990
EAST HAMPTON 3,844,268 0] 400 o] 2,550 ¢ 2,950
EAST HARTFoORD 35,659,887 150,500 31,800 511,900 47,000 15,500 1,356,700
EAST WENDSOR 4,156,915 41,040 9,260 5,300 6,600 0 66,200
ENFIELD 19,374,633 3,100 1,500 5,000 8,775 0 18,375
ESSEX 4,098,693 2,100 0 43,000 0 0 45,100
»FARMI NGTON 7,914,004 1,600 2,100 5,900 2,800 9,100 21,500
SLASTONBURY 8,846,9N 137,600 23,870 30,791 10,320 0 202,381
*GRANBY 1,554,693 0 0 0 2,700 0 2,700
HADDAM 1,883,090 0 17,385 0 550 1,500 19,445
HARTEGRD 352,310,419 2,222,000 23,000 4,395,300 450,000 70,000 7,660,300
*HARTLANO 593,296 0 500 0 500 0 1,000
LtME 1,526,274 6,720 0 ] 400 0 7,120
MIDOLETOWN 34,215,609 121,800 0 218,500 179,000 5,700 525,000
#NEW HAATFORD 2,442,408 60,000 0 140,000 217,000 0 227,000
PORTLAKD 5,955,76¢ 38,000 271,555 151,900 29,100 300 247,355
Recxy HiLL 3,070,772 0 1,300 37,800 300 1,500 40,900
SAYBROOK 2,603,123 50 0 100 1,680 0 1,830
«SIMSDURY 8,133,916 1,000 1,200 0 2,300 0 4,500
Se WinDSOR, (-89 0 19,555 0 0 0 15,958
Se WiNDSOR, C=10 14,160 76,260 500 15,450 0 106,370
Se WINOSOR,

ToTaL 3,539,869 14,160 91,815 500 15,450 0 121,929

SUFFTELD 1,257,497 0 610 0 0 2,170 2,780
WETHERSFIELD 12,328,078 16,240 5,850 81,450 15,310 8,300 127,150
PYINCHESTER 14,074,684 0 ¢ 500 35,700 ¢ 36,200
*W1NOSOR a b 4,000 0 0 4,000
Winnsor, C=9 0 9,275 0 15,980 2,480 27,735
WINDSOR, Cml10 27,200 26, 700 104,463 0 2,500 160,863
WinosoR,

TOTAL 14,440,687 27,200 35,975 108,463 15,980 4,580 192,598
WiNDsoR LOGCKS 5,608,343 3,400 0 135,200 1,935 3,250 183,785
ToTaL 625,490,103 3,483,990 355,600 6,464,870 880,845 126,900 11,312,205

(Cosne Towns)

#ESTIMATE OF LOSSES
NOT INCLUDED ABOVE: 56,010 20,400 4,130 155 100 80,795

GRAND TOTAL 626,490,103 3,540,000 376,000 6,469,000 $81,000 127,000 11,393,000

20=RESERVOIR PLAN:
BELOW RESERw

YOlIRSS 528,751,414 3,419,890 349,950 6,311,120 803,780 115,700 11,001,440

«ABCYE RESERe

YOIRS: 97,738,689 120,110 26,050 157,880 17,220 16,300 391,560
1935 GAAND LIST VALUES FROM "GOMNECTICUT STATE REGTSTER AND ﬁANUAL - 1§§§"
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DIRECT LOSSES - CONNECTICUT RIVER WATERSEED

TABLE 22

SUMMARY OF 19%6 LOSSES BY STATES

19%6 Direct Flood Losses in Thousands of Dollars

Estimate

State . Urban f Rural fIndustrialinghwgy iRailroadf Total f Percent
Vermont w01 ) a8z ¢ o337 P ogor T Us3 1,765 1 sl
New Hampshire 56 1 163 538 1,375 210 : 2,32 648
Messachusetts L, 9,8 955 7,366 L, 77l 957 ;19,000 5561
Connecticut : z,54L0 ; 276 : 6,169 . 881 127 :'11,593 : 32,0

: : : : H : H
Totals : 8,645 ¢+ 1,677 + 1,710 s 7,721 o+ 1,747 :3L,500 : 100.0

: H H ¥ : H H

Percent 2540 ; L9 ; Lo.6 , 224 ; el l@OUOG;

- 193-



TATLE 23 3/15/57

DIRLCT LOSSES - CONWLCTICUT KIVLK WATERCHLD

COUMBIARY OF 1936 LOSCES b7 RIVER BASIHS
(Not limitod tc losses below reserveirs)

: Damages (1936) (In thousands of dollars)
STATE : : sInds~; : :
:Urban: Rural:trial:Railroad _tlliphway Total

RIVER BASTH

an  4e ws am

€9) e T ) (5)s (8) ) (E)
Conne Mess.

Connecticut (1) W.H. & Vt. 7,916 1,508 12,066 1,129 4,914 27,835
Israel * N.H. 1 23 24
Passumpsic Vie 12 6 38 10 6 72
Ammonoosuc NaH. 6 10 20 4 Eh) 1356
Stevens Tt 3 3
Wolls {2) Vt. 2 3 5
Waits Ve 4 4
Ompomprnonsuc VE. 1
White (3) Vt. 3 2 24 13 42
Ottauqueches Vt. 1 9 5 15
Black Vt. 9 1 12 5 47 74
Williams * V. 10 10
Saxtons V. 15 15
West (4) vt. 3 9 127 139
Westfield ¥Mnss, 85 32 128 43 96 384
Farsington Conn. Mass. 64 2 154 10 99 335
Total 8,066 1,571 12,441 1,226 5,468 28,751
Per Cent of Total 28,1 5.4 4342 443 19,0 160.0
Other Rivers
Mo scoma * HaeHa 1 18 40 36 G5
Sugar Tell s 2 1 23 9 108 143
Ashuclot HaHe 31 15 355 9 125 535G
Cold River * WaHe 1 38 36
ifillers (5) iass. N.H. 340 20 1,239 279 719 2,597
Deerfield % Vt. Mass. 4 8 19 92 317 440
Chicopes Musse 17 19 489 45 849 1,419
Mises, Othor Streams* Various 155 42 126 47 73 443
Total, Other Rivers 550 1086 2,269 521 2,283 5,709
SRAED TOTAL 8,545 1,677 14,710 1,747 7,721 34,500
Per Cent of Total 25.0 4,8 4848 561 22.4 100.0

* Mo detailed investijation for 19306 Svarc-loss relationstip.
(1) Exclusive of tributaries listed in table. There wore 6
lives lost.
) There wes one 1ifc lost in Wells Riwver Basin.
3) Therez were two lives lost in White iiver Basin.
) Thero was one life lost in Wost Rivor Basine
) “here was onc life lest in Udllers River Basin.

- g -



TABLE 24
SHEZT 1 of 2

TAELE 24

DAMAGE ZONE3 FOR CONUECTICUT RIVER AI'D TRIBUTARI ES

Connecticut Riqu.

le From Fiifteen Mile Fulls through Towns of HNewbury, Vermont, md
Haverhill, New Hampshire.

2. From southern tomwship lines of Newbury, Vermont, end Haverhiil,
New Hampshire, to Wild-r tailwater.

3. From Wilder Da.n through Towns of Windsor, Verment, and Cornish,
lew Hampshire.

4. From southern township lines of Windsor, Vermont, and Cornish,
Nesw Jampshire, to Bellows Falls Dam.

De From Bellows Fells Dam to Verncn Dam.
S+ From Vernon Dam to mouth of iMillers River.

7« From mouth of Millers Riwver through Towns of Holyeke and South
Hadley, ilassachusetts,.

8. From soythern township lines of Holyoke and South Hadley to
Massachusetts-Connecticut state lirno.

9. From dassachusetis-Connecticut state line through month of
Farmington River.

10. Below mouth of Farmington River.
Tributarics.
I-f. Pessumpsic River from East Haven site to Twin Stats Gas and Electric
Cos Vam No. 1-1/2 at St, Joknsbury.

l-de Moose River below Victory site.

l-¢. Passumpsic River below Twin State Gas and Electric Ce. Dam No. 1-1/2
at St. Johnsburv.

2« Stevens River bolow Harvey Lako,
2. Wells River below Groton Pond,

4-p. Ammonoosiuc River from Bethlehem Junetion danm site to mouth of Gale

Rivor.
4-b. Ammonocsuc River below mouth of Cele Hivoer.
5. Waite River bloeow scuth Iranch dam sitce.
7-a. White Rivar from Gaysville site thrcugh boethol.

7-a, Third kranch below Kandolph site.
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TAPLE 24

Tributeries (Continucd),

7-bs Whitc River from Bethel through Town of Scuth Royalton.
7-cs Whitc River bolow South Royaltone.
Betise Mascoma Rivor from Wost Canasn site to Mascoma e
8-b. Moscoms Hiver Lulow Mascoms Lala.
9. Ottauquuchce River tloow Brid-water Cornors dom sito.
10-a., Sugar Rivor from Croydon dam site to Clarcmont dam sitc.
10-t. Sugar River below Clarcmont dam site.
1ll-z, Black River from Ludlow dem sito to North Sprinsficld dam site.
1l-be Biack River below Horth Springficid dom site.
12. Seoxtens diver bolow Combridgeport dem site.
13. Woest River bolwo Howfanc doam site.
13-X. Wost River above Newfane dom sito.
l4=g. Ashuclot Rivor from Surry Mowmbain sitc throvph Villapge of Lishuclot,
14-f4 Ashuclob River bolow Village of Ashuolots
15-c. Millurs Ri-ir from Lowcr Noukenrs sito et Dirch Bill sito.

15-0. HMillurs Ri~r.r from Birch Hill sitec to Starrcett Dam ot Athol.

18-f« Tully River boleov T™ally it site,’ . .
156-g. Millors River {rom Starrott Dom in Athol to T.8.C.5. gacing
stotion at Ervinrc,.

15-h. Millers River below U.5.3.8. paging stotlen nt brving.
16~0e Doorficiad River in Vermont,
16=t, Deurficld Uiver in liossachusotis.
17-8+ Swift Rivor belew Guabbin Resorveoir.
17-b. Chicopc.. Rivir.
18, Westficld Liver below Enightiille dom sito.
19-cs TForminsten River -n Fassochusotivo.

18-b. Farminpgten Rivor froo llassochuscbbs-Connocticrt stnto line to
town of Lvon.

19«c. Pormingten River from atove Town of Avon to mouthe.
2le Quabonp Hivoer,

22y Ware River,
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TABLE 25
DIREGT FLOOD LOSSES = GONMECTICUT RIVER WATERSHED
SurtiARY oF Recumring Losses BrLow ConsBoExep RE3tmvois SIVES Basep Uron 1836 Frooo Losses

H H DIRECT FLOOD LDSS
RIVER 3 ZONE 1 URBAN : RURA t  INDUSTRIAL ¢ HICHWAY 1 RAILROAD :  TOTAL
N1} 3 {2) ) 3) 1 {4] ) (5} 3 (6] 3 {1} t (8]
WMECTICUT Coun, 10 {1)8 3,372,400 § 213,700 § 6,111,600 § 770,500 § 108,800 $10,677,000
- 9 1 47,500 36,200 195,500 33,300 7,800 324,400
Masse 8 1 3,473,200 104,500 3,870,000 538,600 179,100 8,157,800
- T 1 931,800 464,900 1,101,700 2,128,4C0 199,100 5,445,900
Mass, VT, N.H. 6 1 269,900 5,900 150,1C0 191,400 617,300
YTy N.H. 5 ? 9,600 140,700 192,000 364,500 298,000 1,004,800
LA 4 1 1,500 64,900 15,400 182,800 43,600 308,200
. * k) t 47,900 29,300 87,600 111,000 34,400 310,200
hd " 2 1 15,300 22,000 8,700 563,000 35,000 647,800
ol - 1 1 13,300 28,200 12,200 24,400 26,500 104,600
TAL FOR ComNECTICUY RIVER F7.012,500 51,494,700 ¥1Z 204,600 B4, 067,400 1,118,800 EI;§§§:0@
(EBUTARY STREAMY
Passumpsic & MOOSE, Vi 1=p 1 6,700 3,300 7,800 3,500 800 22,100
" noom " 1= 1 - - - 2,500 2,000 4,500
" *w " " 1«8 1 5,700 2,800 25,000 - 7,000 40,500
STEvEWS, VT. - 2 1 - - - 3,000 - 3,000
WELLS, VT, 3 1 1,600 - 3,200 - - 4,800
AMMONOOSUC, N.H, =i 1 4,600 4,100 10,500 9,700 - 28,900
" * L 1 1,600 6,000 9,200 14,100 2,800 34,400
WalTs, VT, 5 1 200 - - - - 200
WettE, VT, T=a 1 - - - 8,000 - 8,000
" " =k 1 - - - - - 0
" " T=8 1 100 200 - 4,000 - 4,300
. " Tt 1 300 2,100 1,600 1,300 24,000 29,300
Mascoma, N. H, Bea . 500 - 2,200 3,700 11,800 18,200
" " Bp . - - 14,000 - 28,500 42,500
OTTAUQUECHEE, VT, 9 700 - 8,200 3,200 - 12,100
SUGaRy N. Hs 10w - 1,400 2,000 26,400 8,000 37,800
" » 10=8 (1) 1,300 0 20,500 29,600 0 51,400
BLACK, V1. 11ma 2,500 300 9,500 9,300 5,000 26,600
" " 11=0 (1} 6,500 600 2,800 30,600 - 40,500
SAxToNns, VT, 12 - - - 3,300 - 3,300
WEBT, VT. 13 1; - 2,000 4,000 25,000 - 31,600
ABNUELST, N.H. 14t {1 26,800 8,500 191,200 21,000 1,100 246,600
. . 14t 1 2,900 7,900 149,800 25,000 8,000 193,500
MILLERS, Mass. 150 1 168,200 - 286,000 1€6,%00 9,400 650,100
. . 15k 1 2,200 3,200 289,500 142,000 84,500 521,400
" . 15=¢ 1 - - - 27,000 - 27,000
. . 15-4 1 148,600 12,300 610,500 168,000 132,900 1,073,200
" . 158 1 - - 50,000 36,600 51,600 138,200
DEERFIELD, VT« 16=4 . - 1,500 - 66,800 64,400 132,700
- Mass, 16~8 . 3,500 6,400 19,100 216,300 21,300 272,800
SWIPT & CRICOPEE, Masse 1Tea & 8 0 B, T00 61,000 38,100 2,400 111,200
WESTFIELS, Mass, 18 (1) 78,400 17,000 112,100 64,800 41,000 313,300
FARMIRGTON, MASS, 19mi o 900 200 500 0 1,600
hd Comn, 19«8 12,000 500 83,400 22,300 0 118,200
. - g 2,600 5,200 9,900 5,300 10,200 33,200
QuABOAG, Mass. 21 3,400 3,700 19,900 50,600 18,900 96,500
WARE, Masse 22 10,000 7,000 156,600 80,100 22,000 285,700
ITAL FOR_TROBYTARY STAEAMS 5 *KEER 4,559, 104
IAND TOTAL .

=RESERYOIR PLAN

Conngcricey RoveEm Zome ToTat 7,912,300 1,494,700 12,204,600 4,867,400 1,118,800 27,598,000
TRISUTARY STREAMS ZoNE Tovat 475, 700 68,600 1,773,700 783,700 365,200 2,466,900
TAL H,389,200 1,563,300 13,378,300 5,851,100 1,454,000 33,064,300
MES OUTSION 20-RESEAVOIR PoAl 35,300 55,500 365,000 256,900 198,500 152,200

NOTE: o JupicaTes 1836 FLOOD LOBSES; WO OETAILED INVESTIZATIONS
(1) ImogcaTES ZoMES AFFECTED UNDER THE 20-RESERYOIR PLAN.
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TiPLE 26

OO /RISON OF 1836 DIRCCT ¥LOOD LOSGSES [ ND "RIUEBRTY V. LUE EE RECILTION
TS5 CHUSETTS HD CCELECTICUT

MiJok CITIZL IF
: Total 1936 : Flooded Estincted : Totul Direect : Lepreciation
Logction 1830 : lirea  :Total issessed: lrea assesscd Voluotion: 1936 Flood : of Property
:Populotion: leres ¢ Valuoktion :  Lores : Flooded iLrec : Loss : Velues
(1) : (2) s {3 (%) (8 : (8) ] (7) : (8)

Hertford, Conn. 164,072 11,168  1352,31%,410+ 3,045 $£140,000,00C o 7,660,300 $ 35,000,000

Zast Hartford, Com. 17,125 11,674 35,659, 887% 2,200 16, 398,150 1,358, 700 2,600,000

Scringfield, 'ass. 149,900 20,288 277,952,568 910 73,959,180 3,268,300 18,500,000
¥iest Seringfield, tlass, lg,884 16,752 26,244,480 1,800 18,278,000 3,045, €00 4,570,000 ‘
Chicovee, Hass. 43,930 14,656 41?798,440 1,448 11,664,100 1,773,800 2,500,000 EE
Holyoke, iHass. 66,537 13,588 83,527,180 460 14,086,600 1,111, 300 4,000,000 '

¥orthamnton, Ilass, 24,381 22,144 26,232, 800 3,500 2,870,890 522,570 432,000

TOTALS 472,629 104,240  §843,534,761 14,063 $271,256,5880 %16,838,370 L68,002, 000

* 1935 Assessed Valuation



TAILE 27
SRAD LDSE‘V&T“ 3TT18 - COPNDUTTOUT RIVER WATTKSHED
ATD T DIVECT 109898 POR 1936 PLOOD AND

VELUDS TUCATES O FLQODS

FLOOD LOSETS FULOL CONUTH
BSTITED DIsieT
nmnmznn»o;rmmmm

Tiiceurring Tood Losuos

2iver Damegg [ T T T T Tst . Te nrocliotion
e . fZene Dircet . Indircet . of Proporty "‘Iﬁlurs
I O I N O I O “““‘jjl]TIT‘““""“"“"(”i
Comceticut Conrn., 10 {1) 310,677,000 511,304,650 535,817,000
N n 9 (1) 321,400 307,350 153,000
55 . 8 (1) 8,197,800 8,770,300 215,770,000
i 7 (1) 5,445,700 h,esu 300 5,%01,000
Tess ., T, NI & (1) 617,300 2l2,750 31,000
V., ¥. F 5 (3} 1,004,300 &3l 700 50,000
" ' Lo (1) %03,200 147,700 131,000
“ " 7z (1) %10,200 257,000 230,000
n " 2 (1) GLT, 300 353,700 53, 000
i P 1 (1) 104,400 6, 00 5,000
Totil for Commccticut River  aT,T03,000 20,300,100 7;.._ ’_.O_(_).Q...-.....-_._
Tributory Strooms
Przsunpsie & Tloose, Vt, - (1) 22,100 19,150 124,000
" L i 1-d (1) I, 500 2,650 17,000
" L f tec {1) {0, 500 10,200 e 000
Stoevens, Vt. 2 {1 % ,000 1,500 1,000
Tiolls, Vi, 50 (1) L, 500 5,500 5,500
Arrionecosue, ¥, I, b—o (1) 23,700 20,150 12,000
" & L=t (1) 31,1100 QH,EUO 10,000
Timits, Vi, noo(1) 200 200 2,500
thite, Vi T-o (1) 3,000 1,000 30,000
" i Tme (1) 0 0 2,000
" i 7= (1) i, 300 2,100 10,000
n " T=e (1) 20,300 17,850 21,000
Meseonn, Yo I, G * 15,200 13,250 5,000
" " O=b  * v ,,oo ju,OOO 70,000
ottovquechoo, Vi, 32 12,10C 11,700 0,000
Sugrr, N, P, 10=e 37,800 21,200 3,000
" it 10-b (1) 51,400 7,700 10,000
Blic, Vi. 1l=¢ 26,600 , 350 57,500
" " 11-b (1) 10,500 26,000 20,000
Suxtons, Vt. z 5,300 1,050 3,000
West, Vi, % (1) 31,600 17,5200 23,000
Ashuclot, 7. H. =g (1) 's,goo D40, 500 555,000
n 3 1her (1) 175,500 135,000 50,200
Millers, ioss. 15-¢ (1) ’Go 106 30,550 200,000
" g 15=-c {1) “21,000 143,000 120,000
" " 10«0 (1) 27,000 17,500 0
a & 1%=¢; (}) 1 olj,_oc 1,000,050 750,000
" " 1%=h (1) 173,200 111,500 170,000
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TAELE 27 {Conat.)

ek e 8 et A L

e Bst, Depreciction
.of Property Voluos

T T T e TRoeurring rlood Losscs
) Diviog e
ver Zonc Dircet Indircet
— () o lep s B)

Decrficld, . 160 * .

" Tt.sa. 16ub 272,500
170 41,106
17=b 70,100
lnss. 13 4,300
13=-n 1,600
10«1 113,200
19-¢c 7'.7" :QOO
21 96,500

Swift, Ilcss,
Chicopeo, Ticos,

¥iestficld,

Fermington, s,

! , Comm,
f f1

Quabong, 'ss,

B BN Rt 1) R
73,700 47,000
193,500 533,000
53,250 130,000
52,700 A5G, 000
280,000 500,000
550 10,000
120,05 500,000
QH e 5,000

55, 100,000

50
500

Vlare, Toss, o2 235,700 251,0%0 120,000
To+r}h£ff Tribvtery Stroans — L, e09, 100 T TI0,500 T T Y335 ,)&{*

GRAITD TOTAL

iy raml e tusieraliie

qp-Rcscrvoir Plon (1)

Totol
Lotul

Connceticut Hiver Zonc
iributory Strocms Zonc

Tot L1

ﬁ J.I.Uk ,)OD

352,257,100 $30,L1C, %oo

_ s«w a a5o_
J,] ,08y 900

) 76,955,500

26,500,100 571,720,000

D4135,000

] 71;,857 000

Zonce outside 20-RNescrvolr Plon 1,155,700

193 Fleod Losscs,

Indiertus
8 Zoncs

) Indicste

- 199 b -

Mo Detedled Investioet
Affveted Under the 20«Ticacrvoir

2,000,500

10N .

Pl .



ABLE 28

1936 FLOOD - COMNECTICUT RIVIEK WATSRSHED
STATEENT SEOWITG LREL FLOODED /XD DLMLGE T0 JGRICULTUR.L L.HD

:Total Lren Flooded: sgricultural Land
State :{Excl. of Normel : lcres : Aeres Damaged by K
:  River .ree) :Flooded:Erosion: Heavy ¢ Light : Dstimeted
N : : : : Deposits : Deposits @ Danmtge
ML) : (2) e (3) o+ (h) (D) :__L8) : (1)
Verniont 3,930 6,700 13% 375 2,065 63,900
Mevr Hrmpshiro 3,130 6,330 321 853 1,715 7,275
Messachusetts 13,736 12,390 1,036 993 1,071 327,210
Comneccticut 27,550 3,100 A5 2hé 1,282 57,125
Total £3%,390 2,520 1,616 %,0%0 6,153 5515,510

Note: Estimted demnge in column (7) is damege sustained by reason of crosion
end silting only; it docs not inciude losscs to buildings, c¢rops, live-
stock, cte,

- 200 =~



Wetershed.,

T.BLE 29
Estimnte of Deprecicotion of Property Velues in
Flooded ¥owns, Flood of 1936, Connecticut River

Twenty-Reservoir Flan,

Total Total iBst, Velue of:Est. Depre-
. iPopulation: Pre-Floed :Property in :  eciation of
River :Zone: 1930 Assessced Flooded Property
: : Census Voluation ATCRS Velues
{1) r(2) ¢ {3) (L) (5) (o)
Connecticut 10 250,26l & 134,103,339 §155,hL1,150 § 33,812,000
9 30,638 Ly, 83,075 5,330,000 453,000
8 216,7L6 237,231, 77 104,%31,200 25,970,000
7 13,630 191,200,168 25,456,900 5,341,000
6 %505 7,371,335 717,000 31,000
5 16,780 13,324,815 L, 1L, 000 5L0,000
L 4,750 11,662 ,0440 1,420,000 131,000
2 10,331 10,532,945 3,227,000 230,000
2 3,723 11,135,628 570,000 53,000
1 7,702 15,711,321 1,552,000 51y, 000
Totel for
Comecticut River 68,82l $1,139,8,9,3836 §302,239,250 $71,722,000
Tributary Streoms
Passumpsic, Vt. 1f 7,471 5,711,1%3 1,230,000 124,000
& Toose, Vi. 14 2,234 2,098,673 215,000 17,000
" le 5,094 L,305,676 ;00,000 22,000
Stevens, Vt. 2 260 265,000 20,000 1,000
Wells, Vt. z 1,363 1,L59,64L8 65,000 5,500
fomonoosue, M, Lis 5,830 8,652,018 260,000 12,000
" Lb 2,274 3,152,L12 200,000 10,000
Weits, Vt. .5 370 331,000 50,000 2,500
FVhite, Vt. Ta 2,110 1,353,739 550,000 213,000
" Te 1,957 2,401,480 240,000 %0,000
" s 1,lmm 843,281 100,000 10,000
" Te 2,77 2,737,233 120,000 21,000
Sugar, ¥.7, 10b 9,377 11,193,130 2,160,000 90,000
Bleck, Vt. 11b L hL3 3,090,052 200,000 20,000
Yiest, Vt. 17 1,332 1,55%,350 230,000 23,000
[shuelot, 1.1, 1l 17,573 21,152,052 5,350,000 525,000
" 1hf 1,357 7,110,375 500,000 £0,000
Iillers, ‘'ess. 15e 6,202 5,711,729 2,000,000 200,000
" 15e 5,004 6,750,133 1,200,000 L2o,000
" 158 1,050 1,130,595 200,000 0
" 15¢ 10,623 12,119,399 7,300,000 730,000
" 15h 630 1,125,343 500,000 170,000
Yestficld, Iass 13 23,095 26,627,9%., 1,207,000 600,000
Total for Tributeries “117,053 3132 ,7990,236 5 23,527,000 $5,135,000
Totnl
(20-Rescrvoir Plen) 801,332 $1,322,6L40,172 $3%30,316,250 %74, 357,000

2



TAPLE 30
Estimete of dcpreciation of property values in flocded towns,
Flood of 1936, Connecticut Hiver Waterched
{Twenty Resorveir Plan)

: tTotel  : Total Pre-Flood:isl. Value of
State tPopulation :  Assussed :Property in :Est. Depreciation
11330 Consus: Valuation tFlooded iLreas  sof Property Valucs
(1) :(2) : (2) : (4) : (57
Vermont 63,769 & 69,000,000 % 12,321,000 ¥ 1,125,000
New Hampshire 57,65 30,000,000 10,517,060 353,000
Massachusotts 400,146 645,000,000 146,707,000 33,507,000
Connecticut 280,302 529,000,000 161,271,000 39,272,000
Total 801,862  $1,323,000,000 i 3%0,816,000 & 74,857,000
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DISTRICT wAP

-} PROVIDENCE, R.!. DISTRICT
R ittty i3 | CONNECTICUT RIVER FLOOD CONTROL
mi U. S. Engiceer Cffice,  Providencs, Rhode |-lond

e 1927 FLOOD LOSSES

CONNECTICUT  VALLZY

TQUTAL DIHECT _FLOOD _LOSSES
STATE oSS

l
|
L L
|

VER'JONT 10,981, 60¢

NEW H2MPSHIRE | 1,777,000

——m cm e o o

; WASEACHUS sTT8 | 2,187,000
: e

GONN-.,TFCU' 621,000
TOTaL § 3,826,000

QTHER RNVERD

i TO AL DIRECT FU"JD LNSSES
: . mvn . F_m*m

i BLA x*row" | 633,000

THAMES Ta 200

HOUSI"ONIC | 80,000
To=AL § 787,060
NOTE' 1927 FLOCT LOSSES WERE |

: ESTIMATED 1% COOPE. A~ LEGEND
] TION WITH  OCAL  ALEN- (,\ J 2 $o-70000
! ~ts ANU JFE CNLY AP ‘& -
N oy E 2 A 910,000
JRERN LOSSES 1N UN'TS
{ - OF $¥0.000
el r’é 8 |
T o G
0 ©
aos‘cm,,»t
1;‘3\ NOTE! NHMERA'S BSESIOE ~TMBOLS N
] G SATE  LCSSES, THLS 26

INSATES A LOSS OF {§ 2500000

A il nee
r'~ \k -41} TETEN t
Sy et i
TN ? \"-::“! care AN ~
» oy )‘}% Y
?-w‘-m’?ag(“"éfﬂ/s." Nm;‘;
EW!‘T yj et oj-—‘" (
1SLA ug oY ée A o 7
L ﬁlé"}t \k"J e 8 e ewe - ¥ i
2 " a ',r~°° P S
',-,:-y—‘y {é,“:.b: < )l
. ek
& <
R
\
\I
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DISTRICT MAP -

=5 | PROVIDENCE, R.l. DISTRICT
CONNECTICUT RIVER FLOOD CONTROL

U, 3 Enginear  Office, Providence, Rhods lslond

J
]
!
!
§
|
X l
.r\b
S
\gl_

i CONNECTICUT  VALLEY
TOTAL__DIRECT. FLOOD L OSGES

927 1938

VERMONT 10,981, 000 | 1, 765,000

NEW HAMPSHIRE | 1,767,000 2,342,000

MASSACHUSETTE | 2,187 000 19,000,000

CONNEGTICUT 621,000 [ 11, 303000

ToTaL b, 526,000 P 300000

EOTE:  TOTAL OMICY FLOOD 1936
BELOW RAESERVOIRS 32,369, 000

1936 FLOOD LOSSES

LEGEND
o fo-20000
3 Yoo 000
TV | BLACKSTONE  VALLEY @
Y. TOTAL DIRECT FLOOD LGSSES 1935 N UNITS
» ¥ AEACH | LoSSES =, OF 7100000
/I % S :
TR 8 L J I 792,00¢ 5
J < LB > 4
-3 LI Bessen
> 3 Hwl m 319,000 10 ‘(.
> - -
. m . 367,000
~ R S
4 h 4\ mf.__'%.,h"?f?_ — 50 W
. = 13,006
- S T T @
ToTaL 87374000 (06
i , Q
NOTE. NUMERALS BESIDE SYNBOLS IN-
(s BOSTONO :mm LLOSSES. mbs 93
INDICATES A LOSS  OF
& § 9,300,000
& N
- abiwcv('ron Prowincen .
™ C/ - ~ f}}_‘ ”M@’\ S
jgpoNcion By !
LB AUNT?th S LearE coolry ~
|
e
<
~J
~
b

SEC. 2 ~PLATE NO. 34



WAR DEPARTMENT

CORP 3 UF ENGINELRS , U. S5 ARMY

1927 LOSSES
TOTAL=$ 15,526,000
=100%

1936 LOSSES
TOTAL = $ 34,500,000
=100%
o*
oy

CONNECTICUT

$ 11,393,000

.

VERMONT
$10,981,000

MASSACHLUSETTS

$ 19,000,000

CONNECTICUT ARIVER FLOOD CONTROL
DIRECT FLOOD LOSSES.

COMPARISON OF 1927 &
1936 LOSSES BY STATES
CONNECTICUT RIVER WATERSH@,

U.S. ENGINEER OFFICE
PROVIDENCE, R. I.

-208-
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CORPS Cf EHGINEERS, U S ARMY

‘AR DEPARTMENT

1927 LOSSES
TOTAL=$15,526,000 URBAN
2,875,000 RAILROAD
3 3871000

=100 %

HIGHWAY

$6,591,000

w0y

1936 LOSSES
TOTAL = § 34,500,000

=100%

R

$ 8,645,000 HIGHWAY
$ 7,721,000

INDUSTRIAL
$ 14,710,000

%

CONNECTICUT RINER FLOOD CONTROL
DIRECT FLOOD LOSSES
COMPARISON OF 1927 & 1936
LOSSES BY TYPE OF LOSS
CONNECTICUT RIVER WATERSHED

U. S. ENGINEER OFFICE
PROVIDENCE, R.1,

~206-
SEC. 2 —PLATE NO. 36 CT-7-1008




WAR DEPARTMENT

CORPS OF ENUINLERS, U 5.¢R¥z

o4

$ 21,157,000

CONNECTICUT VERMONT
$12,014,000 $ 12,746,000 .
\NEW HAM ’SHIRE F
< ¥4,109,000 ?
N o |
MASSACHUSETTS ' |

CONNECTICUT RIVER FLOOD CONTROL
DIRECT FLOOD LOSSES

TOTAL 1927 AND 1936
BY STATES

CONNECTICUT RIVER WATERSHED L

U.S. ENGINEER OFFICE
-207- HROVIDENCE P |,

SEC. 2 —PLATE NO 37 ~ CT-7-1002



WAR DEPARTMENT

R CORKS OF EHGINEERS, U. 5. ARMY

N »%
s -

=
wf
o

SRR CONN, 19273

CONNECTICUT 1936

AN

.
NN
‘:\\\\\ \\\\
N
N
N
™ ~
NN

Ry e

. Sy g s /,/ o /‘//_

*" L

“r 7 Ty — & '//‘3 ; »’/ -
ﬁ/m&f{ig BT &

> RENEW 1y
'beff//fiy/ W %\ /

MASSACHUSETTS 1936

43 3’9‘33-0%

TOTAL 1927 AND 1936 LOSSES = § 20,026,000 =100%

CONNECTICUT RIVER FLOOD CONTROL
DIRECT FLOOD LOSSES

TOTAL 1927 AND 1936
BY STATES

CONNECTICUT RIVER WATERSHED

U.S ENGINEER QFFICE
PRUVIDENCE,R. 1.

~208-
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b

WAR DEPARTMENT CORPS OF ENGINEERS, U. §. ARMY

IQG*

RAILROAD
$ 5,418,000

URBAN
$ 11,320,000

HiGHWAY
$ 14,312,000

®  RURAL
T $2,342,000

INDUSTRIAL
$ 16,634,000

TOTAL 1927 AND 1936 LOSSES = § 50,026,000+ 100%

CONNECTICUT RIVER FLOOD CONTROL
DIRECT FLOOD LOSSES

TOTAL. 1927 AND 1936 BY:
TYPE OF LOSS

- CONNECTICUT RIVER WATERSHED

U.S ENGINEER OFFICE
~209~ PROVIDENCE, R. | '

'SEC. 2 — ﬁLATE_ NO. 39 €T-7-100



‘AR DEPARTMENT COHRFS OF EMNGINEERS, J. S ARMY

e
AR
el ///%
%o URBAN ]
q,q:\ 1927, 7 X
]
’b'\° %’
Q %7
7
URBAN &%, 2
1936 Z >
///) -2
Z HIGHWAY
+ Z 1936
® ézmM} ‘rmﬂllll R
N BN p
< 7> -
™ (G 7 N
,x_ % Z /// % //é?///;/’
/INDUSTRIA % //
Yo7 2 IGHWW
1927
-
- 'y ¢ " rb
INDUSTRIAL : /;/’/%/m
%
G
e
o
.
%

TOTAL 1927 AND 1936 LOSSES = $ 50,026,000=100%

CONNECTICUT RIVER FLOOD CONTROL
DIRECT FLOOD LOSSES

TOTAL 1927 AND 1936 BY
TYPE OF LOSS

CONNECTICUT RIVER WATERSHED
U.S. ENGINEER OFFICE
-2i0- PROVIDENCE, R, .

_SEC.2— PLATE NO. 40 CT-7-1004



WAR DEPARTMENT

CORPS OF ENGINEERS,

U.5.ARMY

NCTE
Yor bprmont -New .‘viwzmw S Er Loy, Where NoF Shown /5
The Low Weter Lok T RpAt Bank OF The Jonn Soer

| Portsmouth

— T

RIVER FLOOD

DAMAGE ZONES
FOR

Reservor Ste Studed

w Yo accimetaut ricr
a




WAR DEPARTMENT CORPS OF ENGINEERS, U. S ARMY
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TABLE 34

ANALYSIS OF POTENTIAL POWER DEVELOPMENT AT CONNECTICUT RIVER FLOOD CONTROL DAMS

CT—- 9 -~ 1084

o =
a HEADS o <
o > PRIME = — B
2 Z WATER SURFAGE | AVAILABLE [ PLANT CAPACITY OUTPUT 2z o 9, Cx
3 g RESERVOIR CAPACITY ELEVATION FOR ; o 80 >z c‘:lz> mz
T m POWER : gl32|rz} oz |45
3 > Discharge ; o o rH|v=Z <& wec |o
> | RESERVOIR RIVER 2 g |22 §_= o mg Sg >|E _1'3_, =
o m Mox s les| 28| 2 | - m
5 - - z =2 |7 | x| § 5 — 3 o
° -4 Flood Power Min. | For | Total | Min. [Mox| & | g|@o|Toral| 22 (27 3 N 23 (o < | & brd
> g Control {See Note) Tatol Fower 3 a 3 EE R B L -
Q : Th (Th [Thousand
‘ z
= in. AF. In. AF. In. A.F. Feet Above M.S.L. Feet C.F5| KW |CFS| Kw KWH. | KW H | KW H Dollars | Dollars
m 12 (3 (4) (3) 8 7 (8} (s {10) an 12 W3 | a4 ] as jne| a7 § e | aN 2y [y | @22y | 23) | 249 23) 26} 2n (28}
184 | East Hoven Passumpsic 475]| 6.1 15,500( 0 o] 6.0} 15,500] 953 0 |loao o] [¢)
21A | Lyndon Canter Millers Run 52 6.0 16,600{0Q o} &.0f 18,8600} TO! [#} T66.5 o] [¢]
224 | Victory Moose 66 T.0] 24,600012.5 | 44,000|17.0{59,800[1I20 | 1159 |1I66 10| 32 | 24(120|4.0 | 264 700|100 67| 590] 1,420 830| r.210| 1,400] 63
50 | Harvey Lake Stevans 24.98)| 5.9 7,800| 0 o 5.9} 7,800] 880 0 | 900 Q 0
24A | Bethlehern Junc. | Ammonoosuc 90 6.0| 28,800] 0 O 6.3|28,800]1210 0 |13586 o} ]
26 | Gale River Gale 11 2.9 13,400(0 o] 2.9| 13,400 |839 0 a2 o] o
€9 | Bath Ammonoosue 397 6.0 127,000 (0 Q 6.01127,000 |460 Q 600 0 a
27 | Groton Pond Wells 173 7.0 6,500 | 8.75| 8,000|t4.0] 12,900 1061.5[1087.5|1095.3 10| 26| 22| 30 {5.0 85 150 2% 17 149 390 24| 1,865 4,800 .39
28A | South Branch 5.Branch (Wails)| 4% 6.0 14,4006 i4,400]10.8| 25,900 |739 81¢ az29 20t 71| 50| TQ0{6.0 270 1,300} 52 TO 620|2,060( 1,440 ( 9,280 18,600| .50
48 | Ynion viloge Crnp ompansowc 126 4.5] 30,2000 < 4.5130,200 | 417 8] 543 v] ©
29A | Gaysville White 226 65| 7780055 |€6,300]10.9]|131,200]|708 787 821 120 {199 | 190407 [5.7 |1,300(17,600 [220 (1,790 |i5,70046,00030,300 (216,300 |214,000| ).01
304 | Ayers Brook Ayers Brook 30 8.0 9,800 5.0 8,000{10.0] 16,000|642 | 695 | 705 20| 53 [ 45| 46 (5.5 | 165| 6&00( 31 42| 3vaol1,220| 850/ 5510] 10,200| .54
494 | 50. Tunbridgge First Branch 102 4.5 24500 0 Q 4.5124,500| 489 Q 553 [¢] Q
70 | Centerville Wwhite 271 [10.8|155000]0 [e] 10.8[155,000|370 o | so8 0 o}
66 | West Canaon Mascoms 50 6.0 25,700 £.25[ 26,700 11.0[47 000|860 | 894 10| 34 | 20(124 [6.0 | 480]| 1,100 | 94 64 S60| |,47T0 90| T,210} 16,200 .45
72 | Mascoma Lake Mascoma 73 4.4 17,000] 0 o) 4.4 17,000 737 ] T30 [} o
63 | No. Hartland Ottauquechee 222 4.1 | 48,500( 0 G 4.1(48,500(|394 o [ 528 o) o]
53A | Stocker Pond Stocker Brogk 35 6.0 11,300 | 5.88( 11,000(10.7|20,000 1000 [1032 [1040 20| 32| 26| 35155 190 410 | 40 54 479 as0 300| 4900| 7,920| .62
64A | Claremant Sugar 245 4.6) 60,000| 0 0 4.6|60,000{522 o} 807 s} 0
36 | Ludiow Black 56 4.5 13,40G | © o) 4.5( 13 4001999 Q |0s57 s} Q
T4 | Perkinsville Black 142 6.0] 46,200(11.1 (84,000|15.6| 118,000 | 520 666 68l 680|146 | 115] 213 | 6.0 B52]|8,400] 146 530(5,200[14,500| 9,300 |69500)03,800| .67
55A | No. Springfield Block 156 3.2] 26,500 0 o 3.2|126,500]|451 ¢} 519 ¢} o]
40A | Newfane West 328 6.0 |105,000] 8.30(144,200] 12.8{222,500| 368 503 530 50 | 135 | no|585 | 6.0 1,950[17,300 450 |1,520 |13, 300 38,200[24,900 | 181,100 |217,800| .83
57A | Surry Mountdin Ashuelot 100 6.0| 32,000| 0 o 6.0|32,000| 404 ¢} 541 Q 0
59 | Lower Naukeag Millers 19.7| 5.1 5400| 0 o 5.1| 54000062 ¢ (176 o] a
60 | Hydeville MiNers 653| 4.2| i4,700| 0 o] 4.2] 14,700 | 830 0 | 875 0 0
GlA | Priest Pond Priast Pd. Brook 19 6.0 6,000]12.5 12, 0017.0] 17,200]|6850 887 895 10| 37| 25| 33}15.8 1o 275 3 21 184 430 306 239%0| 6,300| .38
65 | Birch Wil Millars 156.3] €.0( 50,000} 0 0 E.0[50,000(815 o] 84T o] Lo
62A | Tully Tully 50 8.0 21,300[12.5 | 33,300]18.0|48,000| 620 678 688 I5| 66 | 35 20| 6.3 35 1,400 83 a4 740( 1 870| 1,130]| 9310} 19,800] .47
&7 | Ruightville Westlisld 164 4.5 39,300| 1.5 | 13,160} 6.0(52,600|500 | 554 | s10 €5 124 [105|230| 3.66] 600| 5,000 (100| 440|3,850(14300[10,45C|62,150| 63,000 .99

NOTE: Power Storage = {Tatal Capacity - Flood Control Copacity} + (.25 (Total Copacity - Flaod Control Cupucilﬁl *

& Max. value= 3.0" or {Flood Control Capacity - 4.5")
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TABLE 35 — BASIC DATA FOR ELECTRIC POWER PLANTS IN CONNECTICUT
RIVER WATERSHED — EXISTING AND GCOMPREHENSIVE DEVELOPMENTS

EXISTIEIG DEVELOPMENT G MPREHEFNISIVE EVELOPMENTP
Drain- . WS at WS xisting atf Pitisburg at
POWER age Served by Net | Installed '-,%‘gj Fol Al Existing Net | Installed l;:%%? £ull Al Upper 15 Mile Fgllg
PLANT RIVER | Area | Reservoir Head Copaclty | tor | Load | 1099 | Storage | Min. Flow | 809 CoPacity [or | 1oad {100 [Tgiorage Min. Flow
: AF / cfs./ AF/ cfs/
Sq. Mi. Number Feet KW % | cfs | cfs AF. Sq M. c.ts. 5g. M. Faet | KW % | cfs [cfs | AF Sq. Mi. c.ts Sq. Mi.
{n (2} {3 4} (5 &) [¥4] 8 )] (10} {1} (12} (13 (] {5) (e} u7) (8 33 20} 21) 23
Lyndonville Passumpsic 221 14.5 80 30 56 17 o] 44 20 Same os Existing
" - 225 585 600 30 143 43 0 45{ .20 oo
Twin . 250 16.3 250 | 30| 218 ] Q 4% .20 P
State " 256 18.2 350 30| 270 81 ¢} 51 20
Gas " 376|22a 9.1 150 [ 30| 272 70 0 7s| .20 ol
and " 4z20{22a 16.1 875 | 30| 7eo| 227 0 84| .20 .
Electric " 4241224 229 700 30| 433 130 [+] 85| .20
Barnet, Vt. Stevens 48 820 200 30 36 1 o] 10 .20
Bethlehem, N H. Ammonocosuc 99 440 300 30 97 30 [s} 20 20
Littieton " 120 14.0 100 30 97 30 o] 24 .20
Lisbon, N.H, " 287 155 300 0] 286 B6 0 57| 20
Boltonvilie, Vt. wells 87|27A 635 470 30 1o 33 0 7] .20
Bradford, V. Waits 154 700 360 30 76 23 0 3] .20
Gaysville White 226|294 1900 17600{ 30 | 300 390 45| .20
C. V. Public Service 411|294, 30A 124 560 30| 630 188 82| .20 124 5601 30 630 8 82| =zo
Sharon " 649|294, 304 570 epool 30 | 1550 47 130} .20
West Hortford ¢ 683|29A, 30A 350 4000 30 | 1,700 500 137] =20
Hartford . 708/ 294A, 304 420 50000 30| LI50) 520 142} 20
Lebanen, No.l,N. H. Moscoma 19466 17.8 150 30 124 37| 22400 1150 140| .72
Y No2N.H. . 194 [ 66 15.4 140 | 30 134 40| 22400 1150 140 .72
" No4N.H. 194 [ 66 €80 1,050 30| 230 69| 22400 1150 190 72
Glarsmont Sugor 250| 53A 228 250 30 163 49| 193800 730 160 .64 Same as Existing
Cavendish, vt. Blgck a2 1150 1,500 30 192 58 0 16 .20
Perkinsville, V. ’ 15 210 368 3o| 28 78 0 23| .20
Newfane west 326(40a 1100 17900| 30| 1950f 585 0 65 20
Williomsville . 400|404 320 4200| 30 | w950 sBO 0 80 20
West Dummerston N 408|408 200 620 30| 4860 138 [ gz .20 520 6,800| 30 1,950 580 0 82| 20
Brafilebaro 420(404 6835 7600| 30 L,950 5804 0 84| 20
Winchendon, No.|, Mgss. Miters 19.5 350 30 265 80 e} 20 Same as Existing
" ,Na.3, Mass. " i6.3 200 30 180 54 o} .20 " " .
Wendall, Mass. " 614,624 21.1 120 3c| 780 234 0 20 ! " "
Farley, Mass. " 377|614, 624 17.1 360 30 310 93 o] 75 .20 N "
Macindoes Gonnecticut 2233|224 308] 10000 | 60} 4530 2720| @soo0 3a4| toeo| .48 308 100000 60 § 4530 2720 301,000 135 [N4T+] I g 4
East Ryegate ; 2245|224 126 2000 S0) 2320 60| B8Pl 39| 1080 47 126 2,000 50 | 2320 :60|300060| 134 L,7io|l 76
Piermont 3104]|224,27A 275 13,000| 40 A 2.800{ 301,000| 95 1,880 61
Wilder " 3367| 224,274 350 3120 451 1,240 496 B88p0o0l 257 1280| .38 350 17,500| 40 | 7,600| 3040 301,000 89 1930| 57
Hart Island 4573] Above 8 294, 304,66 260 14500 40 | 10,500 4200| 3010000 66 | 2,70 a7
Bellows Falls " 5387|Above & 5348 74 600| 45000 | 50| 10500 5250 88pco[ 1ei| 1890| .3 60, 45000 50 | 10,500| 5250] 301000 56 2340 .43
Vernon " 6239(Above B 40A 342| =28po0 | 40| 1,400| 4,570| 88pO0 14a 1,860 .30 342 28000] 40 | 1,400 4,570] 30,000 48 2510) 40
Turners Folls " 7138|Above B 6lA, 62A 640| 57000 | 40| 12800 5050] esood 122 Zzoao| .30 640| 57000{ 40 |12,600| 5050| 3oi000( 42 | 2g%0[ 38
sHolyoke, No.land 2 " 8242 |Above 228| 11,000 40| 7750 3,100 266000 320| 2860] 35
Enfieid " 9655 Above zaol 2900 | 40| 1450 508) 2660001  273f 3,140 33 280 315000| 40 | 18500 7400 4™9p00| SO0 | 3790 .39

*Large volume of waoter sold to industries.
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TABLE 36

POWER VALUE TO DOWNSTREAM PLANTS OF ONE INCH OF CONSERVATION STORAGE AT FLOOD CONTROL RESERVOIRS
S g - EXISTING DEVELOPMENTS COMPREHENSIVE DEVELOPMENTS
_ - = P oz z > | @
8 2 S B2 8o 3/ar a0 e aF u2(RE 8 a0 e 0 20 ed 02 2 BT B2
2 m 2 aggggmggz Mg ggg Fmggqo S Emzﬂ%_; gmgcqo:uo
33 o < Pa<al<n5|38|29 =Y 32:* 9K B Sg g% o= 8% nfﬂsg gg 23 BF 39 g%
B3 3 §E%=*mgg°g 888225 7%|"8 3n 82|75 B° 57|22 %0 23|38 Polap B2
3 8 2125|33\05 5 5|38|22 30 \=7 25(25(35|35/R8 54|28\ 22 28|30( 28 o8 38 3
gl 3 BEBaE1"h 25 oE 5215222 ©5 2, |83(38 =0 28| 2R I92] 32 25(%8[20 83 S
BFIER| MZ2eR o5 9053 8| /298, " |E4[=828 287279 "ql42 8,
{n (2) (3) {4) | (5) (6} {(7) [ (8B) | (9) [ QO) | ON (02) | (13} [ 44 [ Q5] 06} | U7y | (8) | (19) {{20)] (21} [(22) ] (23) ! (24} [{25) | {26)
I8A | Eost Hoven Possumpsic 475 6.1 ©
21A | Lyndon Center | Millers Run 52 | 60| ©
22A | Victory Moose 66 | 7.0(1250|2634| 699|2097| | 1.7 37.35 451 |2706| 1850| .13 | 259 |4210/1202(3606! 1 1.7/6983| 8174902 1850|1.94 | 4.58
50 | Horvey Lake Stevens 249 5%| 0
24A | Bethlehem Jct. | Ammoncosuc 90 60| O
26 | Gole River Gole River B | 29| O
69 | Both Ammonoosuc 397 60| O
27A | Groton Pond Wells 173 701 8752445 183 549 3.0(32.00| 17| 702 i,144/048| 1.09 |7243| 542|626 3.0/11933| 358\2,148 |144}1.42 | 3.30
28A | South Branch So. Branch (Woits}| 45 6.0| 6.00(1582 310 930 8.0|26.75| 214{12845830|0.16| 038 (4023 792|2376| B8.0|6838| 5473282 5830|041t | 0.97
48 | Union Village Ompompanoosuc | |26 45| ©
29A | Goysville White 226 § 65| 550|170.4(1,682|5046| 40.0(28.88| 155/ 693013,200/0.38 | 0.9/ |413.2/4084|12252| 40.0| 6870|2,748(6488|13200(0.93 | 2.18
30A | Ayers Brook Ayers Brook 30 60 5001704 223 669 5.4[27.41| 148| 888 3600(0.19] 043 |4132| 540( 1620 5.4|6852| 370|2220 3600(045 | 1.07
49A | So. Tunbridge First Branch 102 | 45| O
70 | Genterville White 271 108 ©
66 | W. Conaan Mascoma a0 60| 625(2594f 906(2718| 14.4(43,75| 6630|3780 2,i60| 1.26 | 3.00|7155(2496|7488( 14.4{121.11 |1, 744|I04641 2 |60 347 | B.32
72 | Moscomo Lake | Moscoma 73| 44| O
63 | N. Hortiond Ottouguechee 222 1 41| ©
53 A Stocker Pond Stocker Brook 35 6.0 5.88|2992{ 459(1377| 6.1 [56.72| 346(2076| 1,700(0.81 | 2.03 {38201 586|1758| 6.1 |7T082; 432(2592! 1.700| 103 | 2.56
64 A | Claremont Sugar 245 1 486 O
36 | Ludlow Black 56 45| 0
74 Perkinsville Black |42 6.0] 110 | 15821 978(2934|25.4[26.70| 678[4068(I6500(0.18 | 0.42 |4(28[2560|7,680| 25.4,6985 | T75(10650(16500(047 | 111
55A | N. Springfieid Black 156 | 3.2 O
40A | Newfane West 326 6.0| 8.30 98.2(1396(|4,188|57.8|16.63| 96| |5766(15400|027 | 0.64 |3235460C0(I13800(57.8]5481 13,1 68/19008 5400(089 [ 2.12
STA | Surry Min, Ashuelot 100 | 60| O
59 | Lower Noukeaq | Millers 197 51| ©
60 | Hydeville Millers 653 42| ©
61 A | Priest Pond Priest Pond Brook| 19 6.0 1250 1022| 85 255 3.4|17.35] 59| 354 1440{0.18| 042 |6263] 522|1566] 3.4)06.18| 361 |(2,166[ 1,440 1.08 | 259
65 Birch Hill Millers 1563 60| O
62A | Tuily Tully 50 8011250 85I 186 558 9.0/14.33| 129| 774|2720{0.20| 049 |3933| 859|2577] 9.0l66.11| 595|3,570 2720|095 | 2.26
47 Knightville Westfield 164 45| 150 0 = - 1293 - - - - - = 141390R2933[8792|29.3|70.1012,053R23183067010.29 | 069

NOTE' Where  no volues are shown the physical conditions limit the reservoir capacity
to thot required for flood control.
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EFITS TG C08

T FROM COMSERVY,.TICN STORAGE LT FLOOD CONTROL DR

: : Foservelr Coonclbios Anmunl Cosk Existing Dovelonments : Comprchensive Duvolooments
: : HNet s s : 1 : ot : tannucl: Rotio : Cost : inmual : Retie of : Cost :
: Rescrvoir shraine~:Flood: : Con- :Usablo:Flood: : Jon- :Volue : Bonofits to Cost ¢ ¥Fills: Veluc @ Bomefits to Cost : Mills:
H : oge o= :Tobrliseorvo-:Cons. :Cone :Totnliseorvo-: to tEncrzy tEnergy & per @ to s+ Encrgy :Encrgy &: por's
: soron strel stion @ strol :tion  :Power :aveilatlo: Poaking:K.W.H.: Power savoilablosPeaking sKudeH.:
: S~ Inches : Thousand Deollars : : H :Thous .. : 3 :
: (1) s 12y ¢ (3) : (2) = (8) + {2y + (7)Y « (8Y ¢« (O) : (107 : {11y = {12} .« (13) &+ (13) - (15) = (18) : (27) :
sVietory : 66 : 740 ¢ 17,7: 10,0 ; 12,5 : 37.8: 51.0: 23,2 @ €00 ¢ 1.13 : 2e59 1 2,7 1 106.4 @ 1,94 : LeB5 1 1.5
:Groton Pond : 17.3 ¢ 7,0 : 14.0: 7.0 : 8,75: 10,2: 20.2: 10,0 : 10,9 : aiB : 1._09 : 642 ¢ 33,0 : 1.2 1 3,30 2.1
tGoysville 1226 : 6.5 ¢ 10,8 Guh 1 5,5 :208,1:2810:r 72,8 1 65.9 36z 21 ¢+ 7.8 : 158.,1 «F33 1 2,18 ¢ 3.2 :
tiyers Brook @ 32 ¢ 6,0 @ 10.0: £,0 ¢ 5.0 @ 43,4: 6l.lir 18,0 ¢ 7.8 : L1900 e:3 0 16,1 ¢ 12,2 ¢ L% 1,07 ¢+ 847
:¥ost Comoan 2 80 ; 8,0 ¢ 131,0: 5,0 ¢ £.25:104,8:116,5: 14,6 : $0,6 ¢ 1,16 : 2,78 ¢ 2.6 @ 112.2 ¢ 3.2l : TLJTR 3 W94
:Stockar Pond : 35 : 8,0 ¢ 10.,7: 4.7 + 5.,88: 30,5: 40.5: 10,0 ¢ 20,3 : .21 i 2,03 3¢7 ¢+ 2.6 1 1,03 1 2456 1 2.9
:Perkinsville :142 : 8.0 ¢ 15,67 .8 ¢ 11,1 :192,0:375,0:1€3,0 : 77,7 .18 : W22 2 16.8 1 203,41 o k7 ¢ lell 3 8.1
sMowf'ens : 326 3 8,0 ¢+ 12,8: 6,8 1 8,3 :250,9:378,0:128.1 ¢« 82,58 : .27 1 o B4 11,1 : 272,3 89 1 2,12 1 3.1
:Pricst Pond ¢ 19 3 6,0 : 17.0: 11,0 ¢ 12,5 : 27,0: 45,0: 18,0 : 7.6 : .18 : 32 ¢ 16,9 @ 46,6 : 1,08 + 2.59 + 2.8 1
:Tully : B0 ¢ B.0 ¢ 18.,0: 10,0 ¢ 12,5 : 36,0: 70,0: Fi,0 : 16.6 : .20 : 28 1 la.6 1 76.8 «95 1 2428 1 3.2 3

O
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TABLE 37
ANALYSIS OF P(WER BENEFITS AVAILABLE FROM VICTCRY STORAGE
RESERVCIRS TO DOWHNSTRELM PLANTS
22A
66 square miles

Reservoir:
Drainage Area:

Reservoir Capacity Totel: 60,000 acre-feet -~ 17 inches
Reservoir Capacity for Power: 44,000 " " - 12,8 "
Increased Hnimum Low-Fater Flow: 146 c.f.s.
: EXISTING PLANTS : O PREHENSIVE PLAN
: : INCREALSED H AVERAGE ANWURL YV, IUn - INCRE/SED : AVERAGE ANNULL VLIUE
:Net :Min,:Penke :Elec., : OF INCREALSED PCOWER :Het :Min., :Peal- :Elee, : OF INCRE..SED PO~ ER
Neme of Plont :Head :Flow:ing Co-:Energy:Pecking:Electric:Total :Head :Flow :ing :Energy:TeckingthIeoteioc: TOTAL. o
: tUs= :porcity :Thous-:Cnpac- :Erergy :Capncity: thveil®:Ca- :Thous-:Copne- :Energy Copagity
: :able: tand t ity : :& Energy: :oble :pucity:and tity : & Energy
: ft, :efs : kK,w. : kwh :dollars:dolicrs :collors : fh. : of8 : X.Ww. : Kwh :d0llcrs:dollers :  dollars
(1} e (2) :(3) : {4} « {5Y : (6) : (7) s (8) : (9) « (10Y « (11) « (12) & (13) :d£}§3 : (15)
Existing Plants
Twin State G-g) (2.1) O 0 0 - - - G.1 1486 300 526 & 1,80C $e78 52,778
& Electric Co.) 16,1 143 525 568 23,150 %1,70< 24,854 16,1 146 533 580 3,198 1,740 £4938
} 22.9 £ 235 254 1,410 762 2,172 22.9 148 760 825 1,860 2,475 7,035 !
icIndoes 20,8 146 510 1,100 3,060 3,300 6,360 0.8 1i6 510 1,100 3,060 3,300 6,360 e
Bost Ryegote 12.6 100 170 310 1,020 230 1,880 12.6 1i¢ " 2418 B0 1,:88 1,350 2,838
Bellows Frlls 60,0 146 1,190 2,180 7,140 6,180 13,620 60,0 1i6 1,190 2,180 7,120 6,180 13,620 t
Vernon 3l.2 148 845 1,225 5,070 3,675 8,745 Z4.2 146 845 1,125 5,070 3,375 8,15
Turners Falls 64 16 1,800 2,300 9,600 6,900 16,500 64 146 1,60C 2,300 9,600 6,300 16,500
Holyoke 22.8 146 " 565 820 3,390 2,460 5,850 22.8 146 565 820 3,380 2,460 5,850
Totnls 26341 5,640 8,737 33,840 $26,211 %6G,061 272.5 6,551 9,686 £39,306 29,058 £68, 364
Redeveloped Ploants
ilder 35 146 865 1,260 5,190 3,780 8,970
Holyoke 3E 146 780 1,150 2, 720 3,::50 8,190
Enfield 28 146 695 1,005 4,170 3,018 7,185
Future Plants
Pisrmont 27.8 146 680 995 +,080 2,985 7,065
Hart Islond 26 146 630 935 3,780 2,806 6,566
Total for Redeveloped cnd Future Fleonts 1:8.5 3,660 5,316 21,96G 18,038 37,995
TOTLLS 421.0 10,211 15,031 £81,266 445,093 106, 359




TABLE 38

ANALYSES OF FPOWER BEREFITS AVALLABLE FROM GROTCH PONHD STORAGE
RESERVOIRS TG DOWHSTREAM FLANTS

RESERYOIR Noa: 274
DRAENAGE AREAT 17 SQUARE MILES
AESEAYQIR CAPACITY TOTAL: 12,700 AGRE~FEET = 14 INCHES
RESERYOIR CAPACITY FOR POWER: B,00C * " . 8.
[HCREASED MIuinuit Lowst/ATER FLOW: 26 CuFeSa
EXISTING PLANTS : COMFREHELSIVE PLAN
[HGREASED s AVERAGE AMNUAL VALUE H : IHCSEASED :  AVERAGE ANNDAL vaLUE
HET sMtNe: PEAke $sELEC. 2 OF INGHEASED POWER t NET 3 Mitte 3PEAK= IELECe ¢ OF INCREASED POWER
HAME OF PLANT AD FLOWSING CAw3ENERGYSPEAKINGIELECTRICE TOTAL HEaD @ FLOW 3 ING sEHERGY:PEAKIHG:ELECTRIC: TaTaL

UsmiPACITY :THOUS=:CAPAC= : EHERNGY !CAPACITY $h¥AIL=: Che sTHOUS=ICAPACa ¢ ERERGY ¢ CAPACETY

s ve am =8 a8 b _#»
=
m

s [ow 22 24 wa s

AR 3 JYY 3 & ENERGY 3 ABLE SPACITY: AHD 3 ITY & s & ENERGY

- 218 -

ABLE: :
FTe 2 CFS: XoWa 3 KWH 2DOLLARSIGOLLARS & DOLLARS Fiel GFS 3 KeWs ¢ KWH IDOLLARS:DOLLARS 3 DOLLARS
1) s (2) ¢ (3: {4) +0(5) « (6} ¢« {7 1 (8) {9}: {10} «: (1Y = (12) : 3}« [4) {15
EXISTING PLANTS
GREEN MTe Powen Co.(Rlckers) {1343} © - - - - - 1343 26 58 87 2348 3261 3609
DOe {BOLTONVILLE 63.5 26 279 415 31,674 $1,245 3 2,919 6348 26 2719 418 1,674 1,245 2,919
ApAMS TAPER Cle {25) 0 - - - - - 25,0 26 110 164 660 492 1,152
BELLOWS FALLS 80 26 212 394 1,272 1,182 2,454 50 26 212 394 1,272 1,182 2,454
VERHOR 34.2 26 150 224 800 672 1,572 3ie2 26 150 224 900 872 1,572
TURHERS FALLS 64 26 280 420 1,680 1,260 2,940 B4 26 260 420 1,680 1,260 2,940
HoLYOKE 22.8 26 100 160 60C 450 1,35¢C 22.8 26 100 150 600 450 1,050
TOTALS 2445 1,021 1,803 6,126 4,809 %10,935 282.8 1,188 1,454 7,134 5,562 12,696
REDEVELOPED PLANTS
V1 LoER 35 26 155 230 930 690 1,620
HOLYOKE 32 26 146 210 840 630 1,470
ENFIELD 28 26 125 183 750 549 1,295
FUTURE PLANTS
RICKERS PoND 127 26 557 830 3,342 2,490 5,832
BOLTORYILLE 65 26 286 425 1,716 1,275 2,99
MILE 2.2 g2 26 350 537 2,160 1,6M 3,m
ApaHs PAPER Coa 19 26 84 124 504 372 876
PIERMONT 275 26 121 180 126 540 1,266
HART {sianop 25 26 115 17¢ 630 510 1,288
TOTALS FOR REPEVELOPED AND FUTURE PLANTS 4] 95 1,943 2,839 11,658 8,667 20,325

TOTALS

—_—— e m e s

1243 3,132 4,743 818,792 §14,229 33,027




TABLE 39

ANALYSIS OF POWER BENEFITS AVAILABLE FROM GAYSYILLE STORAGE
RESERVOIRS TO DOWHSTREAM PLANTS

RESERYOLR: 29A

DRAINAGE AREAS 226 SQUARE MILES

RESERYOIR CAPACITY Totalk: 131,200 ACRE=FEEY = 109 IHCHES
RESERYo{R CaPaGITY FoR PaweER: 66,300 " " a §,5 ¢
SuGRE ASED MIKIMUM LowelJATER Flow: 220 CoFeSe

EXISTING PLANTS COMPRERENSIVE PLAN

" e

: INCREASED :  AVERAGE AKNNUAL VALUE |MGREASED T.  AVLRAGE ANNUAL VALUE

tNET  tMiNe :PEAKING:ELEC.: OF INCREASEDC POWER SHET  :Min. :PEAK=~ (ELECe : OF JNCREASED POWER
HAME OF FLANTS :HEAD :FLOW (A~ sENERGYIPEAKINGIELECTRIC:TOTAL :HEAD ¢ FLOW zINe  :EnERGY:PEAKING sELECTRIC: TOTAL
: tUSe  3PACITY sTHOUSw:CAPAC= SENERGY SCAPACITY sAVAILwiCAem  sTHOUS=:CAPACe  EHEAGY ¢ CAPACHTY
1 tABLE % 2 AND  I4TY H s&ENEREYS SABLE IPACITY:AHD : iTY H s & EUERGY
2P FTe GFS @ XeWe $ KWH :IDOLLARSIDOLLARS ZDOLLARS: FTe 2 CFS ! KoWe 2 KWH :DOLLARS :DOLLARS : DOLLARS
(1) :{2) 2(3) ¢ {4) {5} « (6] : {77 % (8) (9] : (90) z (11) : (12} : (137 : (14} : (15)

EXISTING PLANTS
Ce V& PUBs SERYICE 1242 106 300 320 21,800 3 860 5 2,780 12,2 220 620 670 83,720 $#2,010 55,730

- 219 -

BeLiows FALLS 60 220 1,790 3,260 10,740 9,730 20,520 &0 " 1,730 3,260 10,740 9,780 20,520
YERNON 34,2 " 1,275 1,860 7,650 5,580 13,230 34,2 " 1,275 1,860 7,650 5,580 13,230
TurNERS FaLLS 54 * 2,388 3,480 14,328 10,440 24,768 64 " 2,388 3,480 14,328 10,340 24,768
HoLYOKE (22,8) 60 597 330 3,582 1950 4,572 22.8 °® 850 1,240 5,100 3,720 8,820
TOTALS 17044 6,350 9,250 238,100 $27,750 65,850 193.2 " 6,923 10,510 §$41,538 31,530 573,068
REDEVELOPED PLANTS
HOLY OKE 32 " 1,190 1,740 7,140 5,220 12,360
ENFIELD 28 " 1,040 1,520 65240 4,560 10,800
FUTURE PLANTS
SHaROH 57 " 2,130 3,100 12,780 9,306 22,080
WEST HARTFORD 35 " 1,300 1,900 7,800 5,700 13,500
HARTFORD 42 i 1,560 2,280 9,360 6,840 16,200
HART 1SLAND 2 " 970 1,410 5,820 4,230 10,050
TOTALS FOR REDEVELOPED aND FUTURE PLANTS 22040 8,180 11,950 348,140 §$35,850 284,990

TOTALS 41342 15,113 22,460 390,678 §67,380 $158,058




RESERYCIR:
ORAINAGE AREA:

RESERYOIR CAPACITY TOTAL:

TABLE 40

AMALYSIS OF POMER BENEFITS AVAILABLE FROM AYERS BROOK STORAGE
RESERVDIRS TO DCWNSTREAM PLANTS

304

30 SQUARE MILES
16,000 ACRE=FEET

= 10 THCHES

RESEAYOLR CAPACITY FOR POWER: 8,05 " LA
ENGREASED MINIMUM LOW-WATER FLOWS 27 CofeSe
: EXISTING PLANTS : GOMPREHENSIVE PLAN
s : IHCREASED t AVERAGE ANNUAL VALUE ¢z INCREASED : AVERAGE ANMUAL VALLE
tMET  sMine sPeakpuc:ELec. 3 OF INCREASED POVER t BT :Min. sPEAKING:ELEC. :__OF [HCREASED POWER
NAME ®F PLANT $HEAD 3FLOW @ (A=~ :ENERGYIPEAKING:ELECTRICITOTAL  IHEAD :FLOW I Caw  :ENERGY:PEAKIMG ELECTRIC: TOTAL
' 2 USw PACITY 1THOUS=:CAPAC= $ENERGY SCAPACETY: tAVAIL=IPACETYITHOUS=CAPAC= SEHERGY ¢ CAPACETY
: IABLE ¢ $ AND % STY ¢ 3& EnEReY: $_ABLE: :AND @ ITY % : & ENERGY
t FTe : CFS t KeWe 3 KWH _ :DOLLARSSDOLEARS : DOLLARS: FTe % CFS ¢ KaWe 3 KWH IDOLLARS :DOLLARS 3 DOLLARS
(] 2 (2] + (31 :(#) _+ (5] ¢ (6] + (71 =« (8] ¢ (o) : (10)s (01} :(312) ¢ (3] & (i4) & (15)
ExIsTinG PLANTS
Ce Ve PuB. SERYVICE 12,2 27 % 80 - 450 § 240 3 890 12.2 2T 75 80 3 4560 o 240 & 690
BELLOWS FALLS 60 " 218 352 1,308 1,178 2,484 60 " 218 392 1,308 1,176 2,484
VERNOR 3442 " 156 224 936 672 1,608 34.2 " 156 224 936 672 1,608
TUAKERS FALLS 64 " 292 420 1,182 1,260 3,012 64 " 292 420 1,752 1,260 3,012
HOLYOKE {2248) 0 - - - - - 22.8 " 104 148 624 447 1,071
ToTALs 17044 T4 1,116 (4,446 13,348 7,7M  193,.2 845 1,265 5,070 3,795  5B,865
RESEYELOPED PLANTS
HoLYOKE 32 " 146 209 876 627 1,503
EnFiELD 28 " 128 183 T€8 549 1,317
FUTURE FLANTS
SHAaRON 57 " 260 372 1,560 1,116 2,676
WEST HARTFORD 35 T 160 228 960 687 1,647
HARTFORD 42 o1’ 2 1,152 g22 1,974
HART IskLanD 26 " 119 170 T4 510 1,224
TOTALS FOR REDEVELOPED AND FUTURE FLANTS 22040 1,005 1,437 £6,030 $4,311 10,341
TOTALS 413.2 1,850 2,702 (11,100 {8,106 (19,208

= 220 -



RESERYOIR:

DRAYNAGE AREAR
RESERVOIR CAPACITY TOTAL:

RESERVOIR CAPAGITY FOR Powen:
INCREASED MINIMUM LOWWATER FLOWS

TABLE 41

AHALYSIS OF POWER BEHEFITS AVA{LABLE FROM WEST CaNAAH STORAGE
REGERVDIRS TO DOWNSTREAM PLANTS

66

80 SQUARE MILES

47,000 ACRE~FEET
26,700 ACRE-FEET
90 CoFeSe

» 11 1HGHES
6425 IHCHES

EXISTING PLANTS

COMPREHENSIVE PLAN

s INCREASED t  AVERAGE ANNUAL VALUE 1 H IHRCREASED t  AVERAGE AHHUAL VALUE
t HET :Mine 2PEake :ELEC. :__ OF LNCREASED POWER ? NET ¢ Mine :PEAX- 3ELEC, : OF ENGREASED POWER
NAME OF PLANTS : HEAD :FloW 1 ING CA-ENERGYIPEAKING :ELECTRICT TOTAL £ HEAD ¢ FLOW : IHG :EHMERGYIPEAKING :[LECTR{C: TOTAL
L t US- sPACITY :THOUSw;CAPAG=IENERGY  :CaprciTY @ $AVAILw: CA= :THOUS=:CAPAC~ :ENERGY @ CAPAGITY
: JABLE ¢ IAND b ETY g $& ENERBY $ ABLE TPACITY: amp 3 ITY 3 :_& EHERGY
S FTe & CFS 7 KaWe 1 KUH :DOLLARS DOLLARS IDOLLARS 2 FTe 3 OFS : KeWe ! KWH tBOLLARS $DOLLARS : DOLLARS
A1) t42) +(3)« T4} : (5} = (6] : (7] : (8] 1497 o) s (11 s 27 5 (93] = (14 ¢ (15}
ExtsTing PLawts
AM. WoOLEH Coe (ER) { 1440 8 - - - - - 14.0 90 214 306 31,284 § @8 3 2,202
LEBANGH & VIGIRITY 122,8 - - - - - 122.8 " 1,890 2,670 11,340 8,10 19,350
" Ew & Pe COo Nowt 17,8 90 272 389 1,832 11,167 §$2,799 17.8 " 212 388 1,832 1,167 2,199
roomowomom % 2 15,4 ¢ 235 335 1,410 1,005 2,415 1544 " 235 335 1,410 1,005 2,115
womoMowomo mo4 68,0 1,040 1,485 6,240 4,455 10,685 6840 "oo1,M40 1,485 6,240 4,455 106,695
Betlows FAtis (50} 60 " 95 1,310 5,490 3,930 9,420 6040 " #5 1,310 5,490 3,930 9,420
VERNON 34,2 ¢ 520 746 3,120 2,238 5,358  34.2 " 520 746 3,120 2,238 5,358
TunHers FaLLs 64 " 858 1,3% 5,748 4,185 9,933 64 " 958 1,395 5,748 4,185 9,933
HOLYOKE {22.8) 0 - - - - - 22.8 " 357 488 2,082 1,494 3,576
ToTALs 25944 3,940 5,680 (23,640 16,980 40,620 415.0 6,391 9,134 338,346 327,402 365,748
REQEVELOPED PLANTS
HOLYOKE 32. 487 700 2,922 2,100 5,022
ENFIELD 28 " 426 B2 2,556 1,836 49392
FuTuRE PLANTS
Mascoma LakE 101 1,535 2,200 §,210 6,600 15,810
BOSTen EXCELGEOR 1445 220 316 1,320 948 2,268
LEBANON Eo & Po GOy NOa 2 85 " 1,445 2,070 8,670 6,210 14,880
HART lsrawo 26 " 38¢ 568 2,376 1,704 4,080
TOTALS For REDEVELOPED AND FUTURE PLANTS 29645 4,508 6,466527,054 $19,398 246,452
TOTALS 9.5 10,900 15,600 65,400 46,800 12,200

=22 -



T.BLE 42
ANALYSIS OF POWER BELEFITS LVAILLBIE FROT STOCKER POND STORAGE

- 222 -

RESERVOTIRS T¢ DO/MMSTRE. TLONTS
Rewervoi- lic.: €3
Drainege freea: 35 square milcs
Reservoir Capacity Total: 20,000 acre~fect - 10,7 inches
Reservoir Cenacity for Power: 11,000 " " - 5.88 "
Inoreased inirun Low-Water Flow: 36 c.f.s.
T TXISTING PLINIS : COTPREHENSIVE PLAN
: : THORE,SED T LVERALOB L.ihUs L VoLUR : : THCRE/.SED : LVERAGE [NWULL VLLUE
:Net :liin,:Peak~ :Elec. : OF INCREASED PUMER tNet :iiin, :Penk- :Elcc, : OF THCRE.,SED POER
Namec of “lant :dead :Flow:ing Ca-:Bnergy:Pceling:hlectric:rotal :Heed :Flow t:ing sEnergy:TenkingsElectrie: Total
: :Us= :pacity :Thous=:Capsc- :Bncrgy :Copacity: t.vaile:Ca- :Thous=:Capac= :Energy : Cupacity
1 zeblo: " osend  sity : :& Energys :oble  :pecity:end sity : : & Energy
: ft, + efs: k,w, : ¥wh :dollors:dollars :dollers : ft. : cofs ¢ ko, : lowh  :dollcors:dollars : dollars
{1) : (2) : (3): (4} (5} + {&) ¢+ A7/ : (8) +1{9) . {107 : (31) : {12]) « (13) . (14) - (15)
Existing Plants
Plonts in) ‘ : : :
Claremont) 141 56 1,185 13270  $6,870 £3,810 810,680 141 35 1,145 1,270 (6,870 (3,810 $10,880
Bzllows Folls 60 36 293 541 1,158 1,623 3,381 50 36 293 541 1,758 1,823 3,381
Vernon 34,2 38 208 308 1,248 " 9z4 2,172 34,2 36 208 308 1,248 924 2,172
Turncrs Falls 64 36 390 578 2,340 1,734 4,07 B4 38 350 578 2,340 1,734 z,074
Holyoko (22.8}) Q 0 0 - - - 22.8 36 138 206 834 618 1,452
Totals 299.,2 2,036 2,687 12,216 8,091 20,307 322,0 2,175 2,903 13 050 8,709 21,759
Redoveloped Tlants '
Holyoke 32 38 185 288 1,170 864 2,03
Enfiecld 28 36 171 252 1,026 756 1,782
Totals for Redeveloped Zlants 60 366 540 2,198 1,820 3,818

TOT 13 362 40 2,541 3,443 15,246 (10,329 . R25,575




T:+1BLE 43
INALYSIS OF POWER BENEFITS V. IL.EBLE FROM SERKINSVILLE STOR.GE
ERSEEVOIRS TC BOGWHSTRE.M PLLNTS

Rescrvoir: T&
Droaincge arec: 142 sque.re miles
Reservoir Cepoeity Totol: 11&,000 cere~feet = 15,6 inches
gservoir Cepacity for Poser: &1, 000 " "o 11,1 0"
Increcsed Minimum Low-icter Flow: 282 c.f.s
: TXISTING PLanTS : COFPREERES IVE PLLE
: : INCRE.SED + LVERAGE ANNWULL V.LUE : INCRESED : AaVER:GE ANNUAL VALUE
ot :7in.:Peok- whleg.:: Cr IWCRE.LSED POWER et  :Min, sPeoke :Elce, : QOF IHCRE./SED PGWER
Nome of Plant :Head :Flow:ing Co-:Energy:Pecking:Eleetric:Tota :Heod :Flow :ing  :Energy:Pecking :Eleetric: TOT.LL
: :Us= :pacity :Theus~-iloone- :Enerzy :Copocity: tivnil-Co- tThous-:Copae- :Energy : Copoceity
: :able: send  sdty : :& Energy: :nble  spaeityiand ity 1 t & Enorgy
: ft. :ofs 1 ke,w. 3 kwh :dollors:dollnrs :dollars s ft, : efs ; kew, : kwh :dollurs :dollars : dollars
(1) : (2) : (3): (47 (5 : (8 (7] s (8) ¢ (9) : (30) « (11} ¢ (R2) & (13) « (14} = (15}

Existing Plonts

023

Vt. Hydrocloetric. (22,0) © - - - - - 22,0 282 1,050 1,513 $6,300 84,539 #10,839
Henld Co. 2.3} 0O - - - - - 9.3 " 445 640 2,670 1,920 4,590
Fcllow Gear Shaper Co, (10,1 0 - - - - - 10,1 " 482 695 2,892 2,085 4,977
Gilman & So 10,5) O - - - - - 10,6 " 502 724 3,012 2,172 5,184
J.T. Slack ?3 nlants) 7143 0 - - - - - 71e3 " 3,110 4,920 20,3160 14,760 35,220
Lovoioy Tool Co. 2.5 0 - - - - - 9.5 " 454 855 2,724 1,965 4,689
Vermont Snath Co, i 7.7% 0 - - - - - 7.7 " 367 530 2,202 1,590 3,792
Spgfld. Cice, R.,R. Co. (22,0) © - - - - - 22,0 1,050 1,513 6,300 Z, 539 10, 839
Bollows Folls 80,0 282 2,860 4,120 17,160 12,36C 29,520 60,0 " 2,860 4,120 17,160 12, 360 29,520
Vernon 34,2 " 1,625 2,330 9,750 7,020 16,770 3,2 " 1,625 2,340 9,750 7,020 16,770
Turners Frlls 64,0 " 3,045 4,390 18,270 132,170 31,440 Bae O " 3,045 4,390 18,270 13,170 31,340
Holyoke (22.8) O - - - - - 22.8 " 1,090 1,570 6,540 4, 710 11,250
Tetals 7,530 10,850 345,180 32,5560 277,730 3134 16,30 23,610 3,968,280 ~70,830 169,110
Redoveloned Plants ' ' '
Holyoke 32.0 ! 1,530 2,210 9,180 6,630 15, 810
Enficld 28,0 " 1,340 1,930 8,040 5, 790 13,830
Futurc Plants :
Wo. Springricld (additional) 9.4 " 450 650 2,700 1,950 4,650
Totcls for Redevelopcd ond Future Flants 694 35320 4,790 19,920 14, 370 34,290

TOTLLS 412.8 18,700 28,400 118,200 86,200 203,400




TLEZLE 44
SNALLYSIS OF POWER BENEFITS 7V/1LiBIE FRON NEWFLNE STCRAGE
RESERVCIRS TO DOWHSTREAL PLANTS
Reservoir: 404
Drainage .ragg 326 square miles

Reserveoir Crpacity Total: 222,500 acre-feet -« 12.% inches
Reservoir Capacity for Power: 144,206 " " . g3 "
Increased !linimum Low-#ater I'low: 480 o.f,.s. )
: BALGT ING PLINTS : COIPIEHLNS IVE PLAN o
: : JUCRL,.SED :  2VBR.LGE LYAULL V.LUE ¢ ¢ TNCRE S ED : LVER.GE _NNU.L V.IUE o
:Net  :"in,:Peak- :Elec. :_ OF INCRE.SED POWEE :Net  :¥in. :DPeaking:hlec. ¢ CF_INCRE/SEL PONER e
Neme of Plant :Hemd :Flow:ing Ca-:Energy:Peaking:Electric:Total  :Head :Flow :Ca- +Encr gy:Peeking :Elcctric: TOT.L T
H tUs- :pacity :Thous-:Copac« :Energy :Capeeity: tiveilerpacity :Thous«:Came- :Energy @ Cap city
: sable: zand s ity : :& Erergy: sable ¢ iand  sitby 3 + & Energy
: ft. ¢ cfs: kow. : xwh :dollars:dollars :dollars : ft, : cfs : kaw, : kwh :collars sdoliars : doliars
(1 : (2) : (3): (4) =167 : 16) —+ (7] « (8 + (97 +{I0) = (I1) : {I2) = (13} : (14] (15) _
Existing Plants '
%, Dummerston (22) 0 - - - - - 20° 480 1,625 2,360 $9,750 £7,080 $16,830
Vernon 34,2 480 2,780 4,040 £16,680 12,120 £28,800 342 " 2,780 4,040 16,680 12,120 28, 800
Turners Fnlls 64 " 5,200 7,550 31,200 22,650 53,850 64 " 6,200 7,550 31,200 22,850 53,850
Holyoke (22.8) © - - - - - 22,8 " 1,860 2,690 11,160 8,070 19,230 &
Totals 98,2 7,980 11,590 47,880 34,770 752,850 141,0 11,465 16,640 68,790 (49,920 118,710 (?
Redeveloved lants
Ho lyoke 32 " 2,600 3,760 15,600 11,340 26,940
Enfleld 28 " 2,280 3,300 13,680 9,900 23,580
Future Plants
Til]iomsville 32 " 2,600 3,780 15,800 11,340 26,940
¥+ Dummerston {redeveloped) 32 " 2,600 3,780 15,800 11,340 26,940
Brattleboro 5E.5 " 4,750 6,200 28,500 20,700 49,200
Totals for Redeveloped ond Future Plants 182,5 14,830 21,540 388,980 (64,620 153,600
TOTLLS 32345 26,295 38,18C 157,770 $114,540 {272,310



T.bll 4p
ANALYSIS OF "OWER BEVEFITS AVAILLBLE FROM -RIEST .CED 3TOR.GE
RESERVOIRE T DOVWUSTREAM - LANTS

- 225 -

Reservoir Ho.: 6L
Dreincge .roc: ¢ squwre wmilos
Reservoir Copnclty Total: 17,200 cere -fogt - 17 inches
Roservoir Copacity for Tower: 12,700 " oL 1z,
Inereased | inimum Low-Water Flow: 4Z%45 cof.8.
: EXISTING 7L/ HNTS : COMUREHRES IVE . LN
: : INCRGLnl v CVEELGE LEMUSTTVATUR t : InUR b RD + AVER,AGE JHNUAL V.LUE
i et Hine:Tecke Dico. @ OF IKCRE.SEL I (VER : Net :Min., . enk« Elee. ¢ COF INCRE.SED TOHER
Hemo of Tlant :Head :Flow:ing Ca=:Encrgy:recoking:llcotricsTotal tHead :Flow :img :Energy:reckings:srlectrie: Total
: tUs- :pacity :Thous-:Copac- :Encrgy :Copucity: thveil-1Coe  sThous=-:Cupac- :Encrgy 1 Ceapocity
: :able: sand ity : t& Energy: toble  gpocity:and city z : & bBnergy
: fT, :cls : K.,w, : kvh :doliars:8011nrs :collors ¢ f6, 3 CLS 3§ KeWe ¢ YWH :00110rs:dolliers :0o01lors
(1) e (2) :(3) :+ (4} ¢ (B} =+ (86) : (7} : \B) : (9 2 (10) « (11, (1)« {13) ¢ (1&) @ (15;
Existirg Plants
Millers F-lls Co,. (28,0) 0] - - - - - 28.0 42.5 202 282 {1,212 SB76 42,088
*1illers Falls Poper Co. (43,2Y O - - - - - 4342 42,5 312 450 1,872 1,350 3,222
.thol Grs & Elcetric) . )
Co. (Parley) 17,1 42.5 123 178 738 534 11,272 17.1 42.5 123 178 738 534 1,272
Prving Peper Mills Co, (13.9) © - - - - - 13,9 42,5 100 145 600 435 1,035
;thol Gos & Elcotrie) ’
Co. (Fondal) ) 21,1 42.5 152 220 912 660 1,672 21,1 4E2.5 152 220 212 860 1,572
¥:stinghouse Zlec. Co. (7.6 O - - - - - 7.6 <£2,5 55 79 330 237 567
Y. D. Cnss (7.6) © - - - - - 7.6 42.5 55 72 330 237 567
J. . ioulton (8.5) © - - - - - 8.5 42,5 61 58 368 264 630
L. S. Starrctt (17,1} o - = z : - 17.1 42,5 123 178 738 534 1,272
Union Twist Zrill (9.0) © - - - - - 8.0 42.5 85 % 380 282 672
Athol ¥fg, Co. 515.03 0 - - - - - 15.0 42,5 108 156 6848 468 1,118
linson Parker Co, 13,9) O - - - 13.9 42,5 100 145 600 435 1,035
Turnors Fnlls 64,0 42,5 462 665 2,772 1,985 4,787 64,0 42.5 462 665 2,772 1,995 3,767
Holyoke (22.8) © - - - - - 22.8 42.5 C164 238 984 714 1,698
Totals 102,2 737 1,063 5,322 5,180 7,511 28848 2,082 3,007 12,492 9,021 {21,513
Redeveloped Plenks
Holyoke B2.0 42,5 230 333 1,380 999 2,379
Erficld 28.0 42.5 202 292 1,212 876 2,088
Future Plants
Upper 0. Rovolton 70. 42,5 505 730 3,030 2,190 5,220
Lover " i 108, 42,5 77T 1,125 4,682 3,375 8,037
Arving 13,5 42,5 a7 140 "582 420 1,002
Farley 86. 42,5 62¢ 895 3,720 2,685 6, 405
Totanls for Rodovelovcd ond ruaburs - Iorks 55740 2,451 5,blo 14,586 10,545 25,131

TOTALS 62643 %,51% 6,522 127,078 /19,566 . 45,644

e



RESERVOIR NO.:

DRAINAGE AREA:

RESERVOLR CAPACITY ToTaL:
RESERVOIR CAPACITY FOR POWERS

TABLE 46

ARALYSIS OF POWER BEREFITS AYAILABLE FROM TULLY STORAGE
RESERVGIRS TO DOWNSTREAM PLANTS

IRCREASED MINIMUM LOWIWATER FLOWR

524
50 SQUARE MILES

48,000 ACRE~FEET = 18 LINCHES
33,500 ACRE=FEET « 12,5 1HCHES

MZ cuFas.

EXISTING PLANTS

.
M

COMPREHEMSIVE PLAK

: : INGREASED AVERAGE AMNUAL VALUE : H IHCREASED +  AVERAGE ANRUAL VALUE
s NET :MIM,: PEAK= :FLEC, ¢ OF [MNCREASED POUER : MET : MIN, IPEAKe :ELEC. ¢ OF IHCREASED POWER
NAME CF PLANT sHEAD FLOWIING CA=:EHERGY:PEAKINGIELECTRICE: TOTAL tHEAD ¢ FLoW : tHG :EMERGY:PEAKING:LLECTRIC: ToOTal
: : US=2PACITY :THOUS=2CAPAC~ : ENERGY :CAPACITY : tAVYAlL=: Chem :THOUSm:CAPACw 3 ENERGY : CAPACITY
: tABLE: 1 AND ITY = & EMERGY ¢ I ABLE :PACITYZ AND 3 ITY @ 1 & EMERGY
2 FTe 3CFS % XaWe ¢ XWH !DOLLARSIDOLLARS ¢ DOLLARS : FT. 3 GFS ¢ KaWe * KWH :DOLLARS:DOLLARS ¢ DOLLARS
11} 1 (2} 1 (3): {4) ¢+ (5) ¢« (B} ¢ (7} ¢« (8] : (9 ¢ (10) ¢ {11}: (12) & (13} : (14} : {15}
EXISTING PLANTS
MILLERS FALLS Co. 28.0; -0 - - - - - 28,0 112 530 165 53,180 2,295 £5,478
MILLERS FALLS PAPER (0. 43,2 0 - - - - - 43.2 192 B17 1,180 4,902 3,540 8,442
ATHUL Gas & ELECTRIC
COa {FARLEY) 17.1) © - - - - 171 112 324 467 1,544 1,401 3,345
ERvinGg Paper MiLis Cos 13.9) 0 - - - - 13,8 ti2 263 380 1,578 1,140 2,718
AruoL Gas & ELECTRIC)
Coa (WEHDAL) ) 211 112 400 5717 32,400 $1,731 $4,131 211 112 400 517 2,400 1,131 4,131
WESTLHGHOUSE ELECS CUa T8} 0 - - - - - T8 112 144 208 864 624 1,488
K. De CASS 746 0 - - - - - 7.6 112 144 208 864 624 1,438
Je We MOULTON 8.5 o - - - - - 8.5 112 160 232 960 696 1,856
TURNERS FALLS 64,0 112 1,210 1,745 1,260 5,235 12,4985 6440 112 1,210 1,745 7,260 5,235 12,495
HOLYCKE {22.8) " 0 - - - - - 22.8 112 430 623 2,580 1,869 4,444
ToTALs 85.1 1,610 2,322 9,660 6,966 16,626 233.8 4,422 6,385 26,532 19,155 45,687
HEDEYELOPED PLANTS
HoLYoke 32 112 605 B75 3,830 2,625 64255
ENFIELD 28 12 530 165 3,180 2,295 5,475
FUTURE PLANTS
ERYING 13.5 112 255 368 1,530 1,104 2,634
FARLEY 86, 112 1,620 2,340 9,720 7,020 16,740
TOoTrALS FOR REDEVELOPED AND FUTURE PLAKTS 15945 3,010 4,348 18,060 13,044 31,104
TOTALS 393.3 7,432 10,733 (44,592 £32,199 $76, 791

- 226 -



TABLE 47

SUMMARY OF POWER BENEFITS TO DOWNSTREAM PLANTS FROM CONSERVATION RESERVOIRS AT FLOOD CONTROL DAMS

RESERVOIR CAPACITIES OF RESERVOIRS EXISTING DEVELOPMENTS COMPREHENSIVE DEVELOPMENTS
9 P>
FLOOD POWER TOTAL g g INCREASED ANNUAL VAL UE INCREASED | ANNUAL VALUE | %
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{3) | (4)] i(5) @& (m (B @ a4 [ an | a2 | 03) | 44 | 09 (e a7 | o8 | (9) | 2O | @) | (22) 23) | e |29
22A(Victory 66 (7.0(24600)125 |44,000/i70( 59,800|23,200263.4|146 |5640(8,737|33,840(26,211 |60,051] 2.7 |421.0(10,211|15,031(61,266(45,093106,359 1.5
27A|Groton Pond | 7.3/ 70 6500,875 80001446 12,900 10,000(2445| 26 (1021 1,603 6,126 | 4,80910,935] 62 (7243 3,132| 4,743{18,792] 14,229) 33021 | 24
28A(South Branch | 45 |6.0| 14,400| 6.0 | 14,400]108| 25,900(35,000(|1582| 48 |[1283| 1,860, 7,698| 5,580(13,270| 188 (4029 3,280| 4,750|19,680|14,250( 33,930 74
29A|Gaysville 226 |65|77,800(55 [66,300(109|131,200(72,600]1704(220 (6350|9,250i38,100|27,750[65850 78 [413.2(15,113/22,460(90,678(67,380)58,058 | 3.2
30A|Ayers Brook | 30 |6.0| 9,800/5.0 | 8000100 16,000|18000|I704| 27 741 1,116{ 4446 3348 7,794| 161 (413.2| 1,850 2,702(11,100| 8,106 19,206|67
66 |West Canaon| 80 |6.0|25,700| 6.25 26,700|(1.0| 47,000| 14,600|259.4| 90 (3940|5,66023640(16,880{40,620 26 |715.5(10,900/15,600(65,400(46,800 |2 200| 094
53A|Stocker Pond | 35 |6.0( [1,300| 5.88( | 1,00000.7| 20,000( 10000[2992| 36 {2036|2697(12216 | B,091|120307| 3.7 |3820| 2,541| 3,443(15,246(10,329| 25575]| 29
T4 |Perkinsville 142 |6.0/46,200|iL1 |B84,000{156|118,000183,000(1582]282 {7530(i10,850(45,/180|32,550(77,730| 168 (4128|19,700028,400(118,200| 85,200203400| 64
40A|Newfane 326 |6.0(105000 8.3 (144,200(12.8]222,500028,100| 982|480 [7980(11,590(47,880|34,770182,6501 11.1 |323.5]26,295|38,180(i57,770/114540[272310| 3.4
»6|A |Priest Pond 19 |6.0] 6000125 | 12,700(I70l 17,200] 18,000|1022| 425] 737| 1,063 4422| 3,189 7611{ 169 |626.3| 4513 6,522(|27,078( 19,566| 46,644| 28
*62A(Tully 50 {8.0(21,300(12.5 | 33,300(180{ 48,000(34,000 851112 (1610|2322 9,660| 6,966(16,626| 146 |393.3] 7,432|i0,733|44,592|32,199| 76,791 | 32
47 (Knightville 164 {45|39300( 1.5 | 13,000 60| 52300|46,000( O [ 44 - - - - - - [413.9] 3,080 4,400|18,480| 13,200/ 31,680 105
*Power benefits and annual costs computed on the basis of a capacity of 2.5 inches for power storage, but it is
possible that the industrial demond for increased low water flow in the Millers River may justify a higher capacity.
«#Power Storage = {Total Copacily - Flood Control Capacity) + [,25(Total Capocity - Flood Control Capocity )]l 1Mm:. Vaolue = 3.0" or {Flood Gontro! Copacity - 45%)
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TABLE 48

ANALYSIS COF THE AMOUNT OF POWE

R AVAILABIE FROM FOSSIBLE NEVW POWER
DEVELOPUENTS AND THE REDEVELOFMENT OF EXISTING PLANTS AFTER CONSERVATICH RESFRVOIRS ARE DEVELOPLD

additionad b ~1 . ) ALverage Annual
Served Drain- Head ResePvoir| i¥1le Flow Cepacity Power Output
Stream Plant by age Capagity:|Yureg. {Totdl | In- eak- Prime Total
Heservoir No.| Area |Gross| Net |[for Power | ** JRegul.Etalled | ing Power Powar
Squjﬁ- L Ft. s . Acre "Fe stic . fos5. @ lf - K .'E#'Y . K .W. ThOuS .Ki‘?‘H Thous .K‘;-"-!H
1 2 3 4 5 [ 7 8 9 10 11 12 13
Connecticvut]|Piermont 224,2ThA 53,1041 37,07 27,5 52,000 1,231} 1,403} 13,0001 6,500 23,000 67,900
*Connecticut Wilder 224,274 3,367} 38.5 ] 35.0 52,000 1,280} 1,460 17,500 8,700{ 30,500 95,600
hite River|Gaysville 294, 2261199.0 1190,0 66, 300 45 2201 17,6001 7,075] 24,800 37,700
¥hite River{Sharon 294, 30A 6101 59,0} 57,0 74, 300 130 385f 6,000] 4,950} 13,000 32,600
White River|West Hartford[294, 304 6834 38,5 | 35.0 74, 300 137 3901 4,000} 3,100} 8,100 21,0560
White River|Hartford 294, 304 708] 45,01 42,0 74,300 142 3951 65,000t 3,750{ 9,850 26,200
Connecticut [Hart Island 24 ,2TA, 295,
304,66 4,573 33,51 26,0] 183,000 1,525 1 2,068] 18,500 9,050§ 31,700 100,500
West River {Newfane 404 326 {135.0 110,01 144,2m €5 4804 17,9001 8,400] 29,300 34,100
West River {Williamsville MOA 400 32,01 144,200 80 480 4,200} 3,500 9,100 12,150
West River [/, Dummerston [404 408 52,01 144,200 82 480 6,80C| 5,650} 14,800 20,100
West River |Brattleboro oA 420 58,5 ] 144,200 84 4801 7,600 6,350 | 16,800 23,300
rConnecticut Enfield bove & 53A,
74,614,624 9,658 | 33.7 128,01 438,200 2,562 | 4,880 35,00023,100{ 75,400 214,000
Totals 90,125 286,150 685,200

* Redevelopments
** Unregulated minimum flows tesed on C.2 second fect ver square mile of drainage area plus 610
second feet from Conneeticut Lekes for Developments located oy the Comneetiout River,
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T..BLE 49

GENERAL DaTh OF

JUSTIFIED RECREATIOHLL DEVELOFYVENT

: : : Plood Con=:Conserve: bstimnted :Estimcted: Estimnted "¢ - - Bstime ted
: : Shore : trol + ntien :  number : Number 1iNet finnunl .- Annugl
Reserveoir : State : Line : Pool ~rea :Pool firca:cf Visitors: of : Reeroo- : Reeoreationnl

: : Miles : ‘fcres : Acres : Thru irec :Cottages : tionel s Costs (2)

: : : (1) : :Per Summer : : Income :
Bethlehem Juncticn : N. H. : 2.7 : 860 : 215 ¢ 225,750 50 117,5000@): 51,500
“gst Canoon : N He 3 14,7 1,820 : 1,28G 90,000 279 107,000 : Cost comtrired in Power Pool
Stocker Pend : . H, = 18,0 : 1,150 ¢ 1,000 : 100,000 356 134,500 =« " " " " "
Victory : Vt. : 10,0 : 2,430 : 2,000 ; 150,000 183 79,000 ¢ " " " " "
Groton Pond : Vt. 6.0 : 666 ¢+ BBO0 : 100,000 116 50,80 " " " " "
Union Villrge : Vt. : 3.3 1 600 : 288 : 200,000 47 2 36,500 . " 1,000
Lycrs Brook t Vi, H B.2 : 720 H 380 25,000 121 45,000 : Cost centoined in Pewicr Pool
Gaysville : Vt, : 25.0 : 2,330 : 1,300 40,000 476 170,500 : " " " " "
Newfano : Vb : 23,0 : 3,180 : 2,270 : 55,000 437 : 158,500 : " " " L "
Tully : Mass. : 11.5 : 1,750 : 1,425 .« 100,000 217 86,000 : " " " " "
Pricst Pend : Moss. 3 6.4 1 00 : 770 : 100,000 166 : 68,000 : " " " " "
Total, . H. : : 35,4 : 3,830 : 2,495 ¢ 415,750 685 359,000 51,500
Tptal, Vt, : 1 73.5 9,915 : 6,790 ¢ 573,000 : 1,380 540,000 1,000
Total, Mess, : : 19,9 : 2,650 : 2,195 ¢ 200,000 383 154,000
GRAND TOTAL : 128.8 :+ 16,398 :11,480 1,185,750 2,448 : 1,063,000 52,500

..

.
H

(1) Includes Conservation Pool Arca.
(2) Generally when conscrvation copacity is opernted for pewor storage,

no additionnl construction costs for the dem will be neecssory to

permit rccreation use,
{3} Henvy visiter traffic area already developed.
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TABLE 45-8
SOURCES OF RECREATION INGOME « NEW HAMPSHIRE
BASED O NEW HAMPSHIRE PLANNING BoARD TABLE

THE CONNEGTEICUT RIVER BASIN SECTIOM OF STATE COMPARED TO TOTALS FOR THE STATE

CLASS[Fle 2 : : H : ' : ¢ AVER= :
CATION OF = NUMBER H NUMBER t PERIOD 1 NUMBER TotAL NUMBER tAVERAGES KUMBER t ABE 3 ToTaL
GUEST : OF H oF tAVERAGE 1 OF : oF sLERGTH @ oF 3 EXPe ¢ EXPEHDITURE

: ESTABLESHMENTS 3 ACCOMMOOATION 2TURNOVER:TURNOYERS? QUESTS $OF STAY: VacaTiot DAYS : PER ¢

2 STATE 2Ce Re BetSTATE 20« Re Ba @ t 2 STATE 2 Cas Re Be 3 t ST/TES : Ce Re Be = DAY ¢ STATE : Ca Re e
SUMMER
HOME 12,000 3,000 60,000 15,000 30 pAYs 3 180,000 45,000 30 mavs 7,400,000 1,850,000 $4,00 $29,600,000 47,400,000
RESIDENT i . :
gz:g% 270 68 28,000 7,000 7 " 16 448,000 112,000 6 ™ 2,688,000 672,000 5,00 16,128,000 4,032,000
LobGing
HousE 1,200 300 16,000 4,000 14. " 5 80,000 20,000 12 * 560,000 240,000 3,00 2,880,000 720,000
GUEST
%m 2,800 700 9,000 2,300 3 * 28 252,000 63,000 2 ° 504,000 126,000 3.00 1,512,000 378,000
éi;ﬁ:"‘ 210 52 12,500 3,100 30" 2 25,000 6,000 30 * 750,000 188,000 5,00 3,750,000 37,000
g:::uos 24 § 12,000 3,000 7 ¢ 16 192,000 48,000 & " 1,152,000 288,000 1.00 1,152,000 288,000
ToTAL
REQUIR NG 137,500 34,400 1,177,000 294,000 11.4" 13,454,000 3,364,000 4.1 55,022,060 13,755,000
ACCOMMODAT 1ONS
TRARS1ENTS LESS 7,234,500 1,808,000
NOT REQUIRING 4,823,000 1,206,000 THaN 1450 62,256,500 15,564,000

OYERNIGHT FACILITEIES

1 DAY

HEW COMSTRUCTIOR
CAPETAL IMPROUVEMENT
ETCe

&% TovaL VALUE

8,000,000 2,000,000

MESCELLANEOUS
JHcLup tne

PURGHASE ©F EQUIP.,
LICENSES, ETCs

6,000,000 1,500,000

TOTAL INCOME

$76,256,500 19,064,000
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