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L8y
"uhjeatt Andraseozpir Fiver, Nains and Yow Fempshirs - ¥Yleod Contwel.

2rd Ind,

The Soerd of ¥nrineers for Uivers sad Tarders, Uashington, 1. €., Jane
aary &X', 1938 - To the Uhisf of Ungineers, U1, 5. Army.

1. 7*he Joard aoncurs with the dlvisison mginesar in resomsending
e saryey to deternioe the advissbility snéd cost of improvemsnt :nd the
Jocal cooparation required,

 For the Beand:

. 2, Thesler,
Timtenant Colonel, Corps of Engineers,

Tuoe (Androscogglx Kiver, Hnina)iS,
15/1 and ter. 17 secomng.

-
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COPY OF 17273 ANDROSOOGGIN

hgsy/2
Bubjects: Androsgoggin River, Matne and New Hasmpshire - Fleod Centrel,
znd indo‘
The Board of Engzineers for muri and Hexdors, ¥ashington, 0, C,, Jan-
uary 20, 1938 ~ To the Chief of Engineers, U, 5., Ammy,

1, The Board concurs with the division enginesr in recommending
& marvey to determine the sdvieability and cost of imprevement and the
local cooperation required.

?oi the. Board:

R, A, Yheoler,
Lisutenant Colonel, Corpa of Engineers,
Resldent Mendar,

E.D, 7402(Androscoggin River, Maine)l5,
15/1 and Ser. 17 asaompg.



COPY OF 1273 ANDROSCOGGIX

hesy/2 :
fabjent: Androssozin River, Mains and ¥ew Hampshire ~ Flsed Contyel.
| " nd Ina,
The Board of ¥nzinesrs for Givers and Harbers, Vashington, 1. 0., Jen-
uary 20, 1938 = To the Clief of Eagineers, 1, 8, Army. :

1. The Board coneurs vith the division engineer in yecommending
a warvey to dstermine the advisability and cest of improvemant and the
iooal pooparation requirsd,

 Por the Noard:

H. A. Yheeler,
Lisatenant Colonsl, Corpe of Enginesrs,
Renident Kember,

R.B, 7402 (Androsvoggin River, Haine)ls,
15/1 and Ser. 17 nocompg.



COPY 5¥ 17273 ARDBOSCOGGIN

La5y/2
Zubjeat: Andvossogply Flver, Nalne and ¥ew Mapnpehive - Plood Contyel,

Znd Ind,

- The Toard of En.g:imwn for Nivers and Harbars, Fashington, 1, €., June
wary 20, 1138 -« To the Chief of Engloesrs, !, 8, Avmy,

1. The Bourd sonemrs sith the divislon snginesr in regommending
a sarvey ta detarnine the advieability snd cast of improvement and the
lecal cocperation reguired,

Yor the Boawdy

gp A- %“1“‘ !
Lismtennnt Colonel, Corps of Prgineers,
Howldent Wamber,

F. Dy THO2(Androssoggic Hiver, Haine)is,
15/1 nnd Ser. 17 acevuing.




Androscoggin R. 2/3.7

| Subjeoti

Tos

WAR DYPARTMUNT
Office of Division Engineer
North Atlantic Dvision
1lith ¥loor - Maritime Exchange Bldg.
80 Broad Strenst
Hew York, N. Y.

Agust 25, 1937.

Review Heport - And'roicoggin River, Hd.na.'

The Chief of HEnglncers, U. §. Army.

BYLLABUS

The Division Engineer finds that no reo-
viaion i required of the conolusions

and recemmendations contained in House
Documant No. 646, Seventy=-first Congress,
3d session. Improvement of the Andros-
cogaln River for navigation iu unwarranted.
Irripgation 1a unnecessary. The river is
well edepted to power production, Existe
ing power development is extensive and
ample for present neads. The contwol

of floods by reservoirs, looal protection
and channel improvenents is possible, tut
not economically Justified at the present
time, Hoservolr atudies indicate the
adventage of a Tourereservoly aystem for
combined flood control and power purposes.
The future economic Jjustification of this

plan is poseilble,

- et = b uh A S =

1. AUTHORITY - This report is submitted pursuant %o

the following authority:



(a) HYRESOLYKD, By the Qommities on Flood Con-~ .

- 4rol of the House of Hepresentatives, United
Btates, Thabt the Hoard of Englneexs fox Rivars
and Harbors, created under sestion 3 of the
river and harbor aét, approvsd June 13, 1902,
e, and is hereby requested to report to this
Committen at the sarliest practicadble date, _
the results of the additional studies and in-
vestigationa made on the Androscogein Rivey,
o take into ascount important changés in
economie fastors, additional etyeam flow re-
cords, or factual data developod as a result
of tho recent severe flood, with n view to

vovieing the report on this river printed as
" Heuse Dosument No. 646, Seventy-first Congreas,
34 sesaioni” (adopted March 27, 19136).

(v) VRESOLVED BY THE QOMMITTEL ON COMMENO® OF THM
URITED STATES SENATE, That the Hoard of
Enginesrs for Rivers and Harbore oreated under
seotion 3 of the River and Havbor Ast spproved
June 13, 1502, be and is heraby requested o
review the report on Androssogzin River, Maine,
gubmitted in House Dooument Ho. 646, Seventys
fivat Congrans, 3d session, with o view %o de-.
temuining whether any modification of the recom-
mendations contained therein is deemed advisable
as a reoult of the rocant gsavare flonds:" -
,(adeptod Mareh 28, 193 ).
2. PRIOR RMPORT = Th- report under review on the Mrm-
. soggin mﬁr, submithed ﬁndor the provini.onn of House Document No.
308, Sl':ty-ninth Gongress, lst session, was published ae House
Document No. GUf, Seventy-first Oongress, 3d session., This report
considersd navigation, flood control, power development, and {rrige~
tion. 1t goncluded that no devalopment for these purposnes was
econonmicelly advisabdle, and racommended that there ba np Federal
pavticipation in any works of improvement with o view to modifying
" the existing conditions.
3. Wﬁ_ - Thers have been no pnvlout projaeh and

there are no exigting Federal projects on the Andromcoggin Rivaer.



4, UDUSORIPIIUN = The watershed of the Androsoogein
R!.Ver lieq principally in western Maine with part of the headwater
aren, comprielng about 20 per ocent of the total, lying in New
Hamplhira. The basin hes a length of 110 miles, maximum width
of %5 miles, and a total nrea of 3,170 ﬁquare miles.

B« The rivor rides at the Canadian border near the
baundéry baﬁweén the atates of Malne and Yew Uampshire, flows in
s southerly direstion for about 7% miles, then ﬂowa‘ onat for about
70 miles into the State of Uaino, then flows penerally south for
60 milew to tidewster at Brunswick, Maine. '"he mouth of the
river ia 1ts outlet into tho west end of Herrymeeting Hay, a tidal
basin through the ocastern portion of which the Rennebec River flows.
The total length of the river 1s about 200 miles.

6. ‘The principal tributaries of the Androscozgin Mver
are the Magalloway, Swift, Webb, Dead, Nezinsoot, and Litfle Andyos-
cogein lvers., The largest of thagse is the Vegnlloway which has a
d_rainage arven of 500 square milen.

7. A total of 13 square miles of the drainmgs area 1w
ceaupied by lukes and nonds which exerclse complote or partial cote
trol over approxlnﬁtoly 1,400 square miles, ox U0 ver cent of the
entire basin area.

g, 1In general elevation, the Androscosgin watershed 1e
higher than that of any other ssutern wiver in the United Sitntes.
In the 167 mles from Unbagos Lake, which 1a 1,214 feet above sen
level, to tidewater the fall évaragas nearly 'f.:’*} feét par mila,

The maximun £a1l is more than 100 fast por mile in n reach 1,7

mles long abt Rumford, kMaine.



9. The upper portiona of the hasin are mountainous,
almost sntirely covered by forests, and immih-a;in domaratively few
ssttlements, most of which are located close to the streans.
Along, the lower portion of the river thare is a considexable
volumne of Mufautuﬁng of cotton goods, puln, and pever. The
lower portlon of the baain 1s, howsver, lwnly hilly and wooded
with some oultivated arsas. |

10. Accoxding %o the census of 1930, the total nopulae
tlonr of the basin wes nop.rly 150;000. spproximately 124,000 in
Maine and 26,000 in New ﬁmpshlro. The largeat sities in the
Haine portion of_ the watershed are lLeviston, Auburn, Rumford,
Ryunswick, and Lisbon, with a total pepulation of 73,842, The
largeat is Lewigton with & population of 34,939, The principal
eity in the New Hampshira portion of the watershed 1s Rerlin with

_ p population of 0,018,

11, HYDROLOGY - fThe Androscogzin watershed ie charac-
terised Dy frequent, hut short, periods of heavy péecipltation
rather uniformly distridutaed t;\mumaut the year. The probablility
of torrential rains s gomewhat higher for the month of September,
coinciding with the season of comstwige hurricanes from the troples.
The mean annual temperature i ahout 2.7 degress Fshrenheit. A
heavy sanual snowfall, varylng from about 77 inches on the coast
to about 130 inches on tho northern headwaters, results from the
sustained low win‘ter temperatures. The average annual precipites
tion, inoluding water equivalant of the snowfall, i sbout 39.4
inches. Mean ennual run~off is about 22.6% inshes, or about 58

per gent of the preecipltation.




12. Floods on the .Amirbncogg.n may be the result of
'hen,v.y precinitation from extratropiesl cyoclones. Thesa may
paaﬁ over the vatershed at any time of the year. Yloods also
may result from the rapid moff from snow melied by sudden
increnses in temperature or by heavy rainfall. Tropleal
oyolones, or hurricanes, may slso reach the watershed and bring
intense reinfall. These atorma oocur only in the swmmer and
carly fall. ab this time ground conditiona are usually wsuch
that much of the rainfall i absorbed and large floods do not
often result. -

1%, Studieu gshoew that rare floods mey haﬁo nealr dig-
chayrzes approaching 90,000 e.f.s. at Hunford. The flood of |
Mareh, 1936, the greatest of record on the Andmmcggln Rlver, _
reached a pesk discharge of T4,000 a.fis. st Bwnford and 135,000
at Auburn, lMaine., Thés {lood rnulfed from & favorable combinm-
tion of thawing teﬁgmratma, more thun average depth of snov
govar, and heavy précipitatton. During the proceding three-
month period, snowfall had exceeded the averaze and temperatures
had been lews $hen normsl so that by Uaroh the watershed was
under & deep snow cover which had not been appresiably depletsd
before the March shorms. These storms came from the (ulf of
itexico and passod up the Atlantlc seaboard with & morthwand
movemant of troploal aly masses. The cooling of this molset
alr mass by the enowcovered surface of the. wvatershed regultad
| in heavy nrecipitation and rapid melting of mmov cover. Thesa

condi tions onused o large volume of run-off,



14, NAVIGATION - No improvemens of She Androucogsin
Biver in the interests of navigation has sver bean undertaken by
the United Statos. Present deptha in the tidal portien of the
river are not lnowmm, but it 1¢ probable however that the contryoll-
ing depth to Bmswiols is not greater than the threo feet indicated
by a survey in 1881. The conclusions of the réport under :favlew
" were that any extension of navigation through or above t;dewatib"
weuldl not be aaonomi.egliy advigable. New developments which would
require reviaion of thase concluelons have nob taken plasce, nor 1ias
there any reason or demand for improving the tidal portien of the |
viver below Hrunswiek, HNavigation counld be extended ebove Brunewlok
only at high cost by means of looks and dame where necessary. Above
Lewinton and Auburn ﬁhem are no towns of commercisl imporfmca to
be bencfited Af nevigation were extendad, and the tributery districts
are largsly undeveloped. ‘Transportation by rsilropd and highway
i sdequate for the present nesds. ‘

15. immxrmg - ‘The cultivated areas in the valley
are small and the rainfsll varies from Ul inches near the goaat to
33 Anches in the northern portion of the basin. Thig rainfall is
: amplle for existing and pmpmm agrioultural needs, and irrige.~
 %ion i unncceseary. |

16. POWER DRVELOPMENE - The Androscoggdn Kiver is
highly developed for power genoration. With g total drainage area
aquai to 10.%5 per cent of the area of the State of Walne, the in-
stalled generating capacity is 45 per cent of the total for the

entire state. Thero are within the baein 53 water power develop-



ments rpf more then 100 horsepower aanh.‘ vhich have a total ine
“stalled generating capacity of nearly 248,000 horaepower. This

s con-ldombiy in excess of present requirements, and moet of the
plante have the oquipment and water available to furnish a large
additionel amount of eleatric power at little inoreass in onerating
costs. 1f this surplus power could be wold, it would materially
reduse the unit esoat of production,

RESERVOIRE - The ‘tota‘.l exhting storage in the basln amounts
‘to-738.000 asre-foos, equivalent tq 213 more~feet per square mils -
of drainage area, This storage exercises a degrec of control over
1,400 iqme miles or 10 per cent of the entire drainage basin.

1% cbnsiues‘ largely of natural lakea at the outlets of uhioh aoﬁ—
$rol works have been tuilt, These are under the Jurisiiction of
the power interaeste @d are operated to impound soring runwoff for
‘ra:.aasa later during the low flow perioda, Theso lakes ars sltuated
principally in the upper gortion of the besin and while they amelliorate
flood flows, their effect is insufficient to vrevent damaging floods
in the more nonulous lower reachas of the haamln.

18, FLOOD LOSSKS « The amount of damages cansed by the
flood of 1936 was found by census of the individual sufferers to be
shout $3,574,000, of which $2,756,000 repressnta the losg due to
direot damage and $518,000 to indirect dammge. Of the total loss
that suffered in the Nalne portion of the watershed smounted to
about $3,419,000, ;nd. that in the New ilampshire portion to about
$155,000, In order %o take into acsount the indirect dmnages un-
reported tut known to sxiss, the reported smount of indireat damagen
($518,000) was doubled in computing flooﬁr contrel Lenefits. The
average ammal damage eomputed from stage versus frequency curves

and stage versus damsge curves was found t-.ro be H5%, 500,

.7.



19, POSSIBLE MUTHOUS OF FLOUD CONTRUL « It was found
- ghat ‘soma degree of redustion of flood losses ssy bo effeoted by
- vamoval of artificlal chstmuons such as dems, hrxdgas; and
buildings, In no inutance was it found that the lessening of
flood damagew was suffioclent to warrant removsl for flood gontrol
purposes alene. State anthority aauid. aliminate these flood
hasards at some futuare date when replaaemant baconen nneeanary s
o result of the nstural sourse of events.

20. Tho control of ﬂooaa ut the prineipal damage aentﬂrs
by means of levees and river walls wns studiad, This method of
protection 1al‘pauitzw w to the hdght of leven ar river wall

provided. Its influenae i entirely locel aud provides noe inei
| dental benofits sush as would result from control hy reseryuirs,
No instanae wug found vhere full proteation by levecs was aaoﬁomt-
oally Justified. Under s coordinated flood sontrol plan some
loeal protection would be involved after the redmtlion in flood
heimts effeated by the extent of reservoir aontrul adopted.

2l. Control of floods on the Androseogein River hy
meane of reservoirs was indicated ae the most desirsdble method.

K Study was made to lotwuto all siten mitn‘ﬁle f&r aonstruction of
dans of wufficlent helght to control a flood run-off equal in
volume to that of tho 1936 flood. Hilminations wers mads on the
basis of uiu of dreinage area controlled, charasteristions of
an=0ff from the aren, location with respest to flood 'd.mage
centers, cost of construstion, and velue of hénafttp- acoruing

from the measure of flqad asontrol afford.eﬁ.




22, PRADEIGANLLITY OV PHOVIDING WLOO0D OORFROL WORKS

In the followlng enonomic discusasion, interent rates of % per cent

on non-¥ederal investmonts and M per cent on Fadersl investments
have been wsged in congmting the annual costs of the proposed worite,

a. Losal protestion from floods can Ye aucompliuhed
by specific treatmont at the various localitien, The rasult of
~investigation ghows however that the ratio of henefitn to céaﬁs
vaxries from 0,037 to 0.590 depending unon the loﬁulity. 1t wae
ooneluded that this method of protection is not econcmically ad-
visable at the present time, -

b. Goneral control of floods by means of a systen -
of four regervoire, or a lessar nwiber selected therefrom, was
 found to bo uneconsmical. The most advantegoous reservolr plan
{s -aumpasaél‘of ‘mi‘ord. on the main atream, Dixfield on the Webb
Rimr. Buokfield on the Wesinasot River, and Oxford oﬁ the Iittle
Androscoggin Rlver. Considered on a breis of benefits to floocd
control only, this regservolr combination hé,a snnual benefits of
$374, 100, 1he annual sarrying charges are 1,000,000 and the
ratlo of benefite to charges is 0,37, The total firat cost of
this four-rveservoly comdination 1s $17,795,000, fThey would
provide 488,300 noro-fest of storage, and would eontrol 2,602
| square miles of dralnage area or Th per aent of the entire basin.
This inoludes the 1,200 square miles upstveam from the pmpuscé.

" Fumford raservolr which are partlally contwalled by 683,00@ ABTo-

foot of sxisting power storage.



8. A three-reservolr system of the reservoirs at
Kumford, Dixfield, and Duckfield shows annual henefits to flood
control of $359, 200, The first cost for thim system is $14,101,000 |
for mhich the snnual oarrying charges are 13793,000. FRatio of
annual benefites to annuanl charges is computed as 0,45, This
systen would provide 396,300 nore-fest of storage and control
2,371 square miles, including 1,100 square miles partially cone-
trolled by exlsting storage.

ds The Humford rveservolr rlone, estimaied to have
a first cost of $11,162,000, shows annual flood aontrol benefits
of $322,700 and annual earrying charges of $626,060. a ratio of
benefits to charges of 0.52. Thin reservoir would provide 205,000
aore-feot and control 2,090 square milea, 1nc1ﬁniiu of 1,100 square
milas'now largely controlled by power storage. |

23, 'The lumford reservoir ie the only one which shawg

economic ponnlhilitien'for n development to provide combined atorage
for flood control and power. Assuming that therec exlated a demand
sufficlent to abaorb the power that could be generated at existing
end potentisl downstream plants from the increasad ﬂw. the value
‘ ﬁf aombinad henefita ¢to flood control and power resulting from
eperation of humford reservolr was faundrto be $862,700. The
firet cont of the combined flood control and nover reservolr is
a-timax;d at $16,063,000, and earrying cherges arc computed to be

$1,124,000. The ratio of annual benefits to anmusl charges is
017

w 10 -




In connection with the review of the 308" Report under cunsiderae
tion, the District Xnginaer statea that extension of nevlgation |
through or ebove tidewnter would not be egonomicully ndviesbls at
ﬁne present time. Irrigation 1a not nacessary. The sunply of
powar is ample for present demand, and further development of
hydro=elsotric power ia improba.hlo in the immediate future, Addi.
tional reservolrs of large canacity for flood control alone or for
‘the combined developnent of flood control and power do nét apooar
to be sconomionlly Justified at present. At gome future dime the |
eéenonio Justification of ons or more of the nromocsed ressrvolrs
nay result because of inoreased demand for power. The future
Justifioation of flood control reservoirs alone cm§£ be forsseen.
Additional power nonn'omtion atorage, of sufficlent capasity to
impound the larges spring floods, to produce power at the oite, and
to involve operatlon to supply incidentsal benefits o downstrenn |
power davoldpmonta during the af_f-flood-peak saaéons, would in-
crease the measure of incidental flood control slready axisting. |

~ The Diviston Mngineer

agonours with the views and resormendationa of the report under

review, which are oubstantially rvepeatsd in the views and recom-
mendations of the Distriot Hnglneer in the‘ precading pgrmh. |

The Androscozgin basin sufferad serious damage during the unprecedented
flood of March 1936, The exieting storage of 738,000 sore-feat

axercises a degree of control over 1,100 square mlles or N0 per cent

-ul].-




of the basin, ﬂl\ﬂ.iiag in considerable reduction of fleod stagzes.
Annual benefite, resulting from ths proposed additional flood contyol
plan; do not warrent Yedersl vartioipation in suoh improvement at the
present time under existing la.-w.‘ Future justification of the sdditional
flood control plan is possible. |
| 26, CONUIUSION =
a. Ko improvement of the Androscoggin River for ha.vigatioﬁ.

ﬁoqcr development, flood control, or irrigation io economically sd-
visable at the present time. '

| Be It i¢ recomaended that thie upert be nat ;suhlinhed
: ut thh time due to 1nve-tigations under the Flood Control Act of 1936

- which are now under way.

B. L. DALEY,
Colonal, GCorps of Ungineers,
Mvieion ¥ngineer.

Incl. accpg.t :
’ 2130 M in t!i‘pl-
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corY of 1/258 Androscogzin

Andyoscogein Re 2/3.7
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Tos
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Tl o

Ofglec of Mvigion Engineor

Horth stlangle Vivision -

1lith Floor « Yaritime Nxchange Blag.
‘ 80 Broad Street
Hew .!ﬁrkp He Yo

Angoat 25, 1937,

Revigr Xeport - Androscoggin River, Halne.

The Chief of Inglneers, U. S. Army.

S XL L ABYS

The Division Enginecr finds that no re-
vialon ig required of the conclusiona

and recomendations contained Iin Houme
Doecument No. 646, Seventy-first Congress,
34 gesvion. Improvement of the Androse
cogain River for navigation iz unwarranted.
Irrization i wmnecessary. fThe river is
well adspted to power production. Existe
ing powor development is axtenasive and
asple for prosent needs, The control

of floods by reservoirs, loozl protection
and channel improvements is moasible, tut
not esconomlioally justified ab the present
time. Reservolr studiles indicate the
advantege of a fourereservoir system for
sombined flood control and powar purposes,
The future economic Jjustification of this
plan is ponsible.

- W o WG AR R W T W W

AUTHORY - This report in submitted pursuant to

the following muthority:



(a) "RESOLVED, By the Committes on Flood Cone
trol of the House of Renresentatives, United
States, That the Board of Engingers for Rivers
and Harbors, created wundser soction 3 of the
river and herbor net, approved June 13, 1902,
be, and is heryeby ronuested to renort to this
Committee at the earliest practicable date,
the regults of the additionnl studiss snd ine
vestigations made on the Androscogrin Rlver,
to take into account immortant changes in
sconomic fantors, additionsl stream flow ro-
coxda, or factual datz doveloped as a result
of the wecent sevare flood, with a view to
reviging the report on this river printed as
House Document No. 6UH, Sevanty-firat Congress,
34 seselong" (adopted Waveh 27, 19%6).

(b) URESOLVED BY iR COMMITIRG O CUMUMCE OF TWE
UNTTED STATES SENATE, That the Roard of
Engincers for Bivers and Harbors e¢reated under
gection 3 of the River and Harbor Aet aporoved
June 1%, 1302, be and iz horehy requested to
review tha report on Androscogsin River, Halne,
gubmitbod in House Document Ho., 645, Seventy-
firat Congrens, 3d sesslon, with o view to dew
termining vhethar any modification of tho resome
mendations contained therein ig deened advigsble
as o remlt of the recont severe floodag"
{adonted Mareh 28, 1936).
2. PRIOR RUPURY « fThe report under review on tho Androse
sogein Rivoy, submitted under the provisions of Hounse Nocument o,
308, Sixty-ninth Oongreass, lat seanion, was published an touse
Document No. 646, Soventy-first Congrsss, 34 session. This report
considered navigation, flood control, power development, and irrigee
" tion. It concluded that no davalapment for theso purposes wan
soonomically advissble, snd recommended that there be no Federal
sarticipation in any works of improvemont with o view to mbdifylng
the oxisting conditions.
3. PROJESTS - There have been no previous nrojects and

theye are no existing Federal projects on the Androscogegin River.



Y. DESCRIPTION - tho mtonhed of the Androseozein
River lies prineipally in wostera lﬁaine with wpt of the headmbop
ares, comprieing gbout 20 e cent of the total, lyins [ oW
Hampshize, The basia haa « ngth of 110 miles, raximm widdh
of 55 miles, and 2 gota) aﬂé * 3470 aquare miles.

5. The river mqes \‘, ,Mﬂtxm torder neav the
bouudary batwe@n the mmtaa oﬁ‘ E&a[iw a&i‘«?w Hammhire. flows in
8 suutherly direction for a‘bout 7" m{m;,/ then flows anst for about
70 miles into the State of t&a.ima. then flowe generally south for
£0 miles to tidewater ot anmm@k( r«ﬁm. The mouth of the
river i 1ts outlet into the weet q}xd}of ¥errymeoting By, a tldsl
agin throuzh the sastera portion 67 vhich the XKennehsc Jtiver flowe.
The total length of tho river i sbodt 200 miles.

6. The principal t¥ibutaries of the Androscogzin River
are the Mognlloway, Swift, Webb, Dead, Wesinsoot, and Little Androse
coggin Rivers. The largest of these is the Magslloway which hes a
drainege area of 500 sguere milos.

7. A %otal of 143 square miles of the drminage aren 1g
ocouplied by lakes and vonde which exerclae conéxlete oy nartinl cone
trol over approximately 1,400 square mils;a. or 40 per cent of the
entire basin area.

8. In genernl elevation, the Androncoggin watershed is
higher than that of any other ecastern river in the United States.
In the 167 miles from Umbagog Lake, which is 1,284 foet akove saa
lovel, %o $idowater the fall averages nearly 7.5 faeet per milae.
The maximuwn fall is move than 100 feet ner mile in a reach 1.7

mles long at Ruaford, Haine.



9 The upper portions df‘ the hasin are mountainous,
almont entirely covered by‘ferutn. and gontain eompamthﬁly “‘;
setilanents, 'aﬁnt of which ars }m&ad-cion tc the streams.
Along the lower portion of the river there s a eonwidersble
volume of mu!‘aet\;ﬁng of aotton goods, pulp, and paner. Thc |
lower portion of the basin is, hovever, mainly hilly and wooded
wiih some ultivated areas. | '

10. Acoording 40 the census of 1930, the Sotal popula-
tion of the basin fvﬁn nmlv‘lﬁd. 000, ipprox_iﬁto!r 124,000 .in
Mains and 26,000 4n New Hampshire. The largest cities in the
Maine portien of the ﬁtqnhod nre Leviston, mbim., Rumford,
Fronewick, and Lisbon, with & total m:@tten §r 73, 862, Tim
Lavgent is Lewieton with a population of 34,939. The prineipal
" olty 1n Ahe New Hxwpshire portion of the watershed is Borlin with
B pepulation of ab.olsa |
| ‘11, HYEROLO0X e The Androscoggin watershed i chavao-

terised by frequent, but short, periods of heavy pmtpiution |
rather uniforly dfudributed thronghout the year. The probability

~ of toyventisl rains is somewhat higher for the nonth of smtemﬁér.

" goineiding with the meason of coastwise hurriganes fyonm the ﬁror:!ca-
The mean annual temperature is about h2.7 degroes Tahrenheit. A

_ heavy snnual sowfall, wiwlng from about T7 inehes on the coast

to about 130 inghes on tho northern haadwabers, rﬁmltu'rmm the
sustained lov winter temperatures. The average anmial presipt
tion, inoluding water equivalant of the nnowfali, .!.S about 3§J} 7
inches, Nean aniusl yum-off is mbous 22.65 inshes, or about 55

per sent of tha. preoipitation.
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12+ Flocde ‘on the A.mlm:eogg;dn mey be thoe result of
heavy j)réa!.pitaﬁian from extratropioal c¢yolones. Thess may
- pass over the watershed at any time of the year. Floods aldo
may remuls fram the rapid runeoff from snow molted by rudden
inoreases in temperature or by heavy reinfall. %Yrovieal
eyolonen, or hursicunes, moy also resch the watershed and bring
intenas rainfall. Thege aﬁorﬁs ogour only in the summer and
-énrly fall. At this time ground conditions aye uvanally such
that much of the painfall is sbaorbed and larsme flooda do not
often result. |

13. Studies ghow that rere floods way have nenk dipe
ehargos approaching 90,000 a.f.4« at Rumford. Tha flaod of
Mareh, 1936. tne preatagt of redord on the Andwoscopsin River,
reached a veak disoharge of 74,000 c.f.s. et Huaford and 135,000
gt Auburn, Meine. This flood rasulted from n favorable combina.
tion of thawing temperatures, more than average deoth of snow
devor. and heavy pr@ulpitatiou. During the preceding threee
month period, snowfall had oxoseded the average and temporatures
had besn less $han normal so that by March tho watershed was
wnder a deep anow cover whidh had not been sppresisbly depletsd
hefore the March stomrms. Thess storms eeme from the tulf of
Hexlao and pasasd up the Atlantic seabouﬁ ﬁiﬁl &z northward
movenant of tr@tcal oir nasnen. ﬁt‘he eooling of this moiast
pdr moas by the snowecovered surfuace of the watershed veﬁulted
in heavy precipitation and rapid melting of anow sover. These

. usondl tione oaused o large volune of run=off,



| 1h.  HAVLGATION =~ No improvemsns of the Androscogein
 River in the intereats of navigation has aver been undertaken by
the United States. Pregent depthé in the tidal portion of the
Fiver arc not knomn, but ¢ 1s probable howevor that the controll-
fng depth to Arwmewick 18 not greater than the thrse foet indloated
by n‘ survey in 1881. dhe oamlugion'a of the roport under review
were that any extension of navigution through or above tidowater
would not be esonomically o.dvh-ahle.‘ New developments which would
require revinlon of those ubncluuionu have not talen nlace, nor io
thera any resson or demsnd for immroving the tidal portion of the
river belovw Brunswiak, Havigation could ha oxtendsd shove Brunmwiok -
only at high cost by mesne of locks ond dams whore necesssry. Above
Lewiston and Auburn there are no towns of commerclal {mmortence to
bhe benofitadl Af navigation were extended, and khe t¥ibutary districts
are largsly uwndeveloped. Fransportation by railroed énd hiphwsy
is pdequate for the proment needs, _ '

15, rmtrgnpua = The eultivated aress in the valley
are small and the rainfall varies from Ul lughes nesar the const o
33 inches in the northarn portion of the basin. 7This rainfall i
ammle for exieting and prospective agricultural noeds, and irrigw-

tton is unnecassary.

« The Androacoggin ver is
highly developed for power gencration. With & total drelnage ares
aqual to 10.5 per cent of the ares of the State of Halne, the in-
shallad generating capaslty s 45 per cent of the total for the

entire stabte., ‘Thers are within the basin 53 water nower devalon



ments of more than 100 horsspower each, which have n total ine
stallod gonerating ca_gaqtfy of nearly 248,000 horsemower. This

is coneiderably in exoess of present requiroments, and most of the
rlants have bhe egquiymont und water avallabls to furnieh a large

- pdddtionsl amount of eleotrie powoer mt littls increase in oporating
aoate. If this surplus powef could be mold, it would materially

" pedune the unlt eost of production.

3!
Y

HUSERVOIRG =~ The total exiating storago in tho hasin amounte

$o 738,000 aore-faot, equivalent $o 21% acre-feet per squars milo
of drainsge area. Thig storage oxervises u desres of genbrol over
1,00 square miles or YO per cant of the entlre déairmp;a basin,

1t aonsiwss lavgely of natural Lakes at the cutlots of which con-
brol worica have becn tuiit. Those are under the Jnﬁadiatioa of

the power interestz and are overated to impound sorins run-off for

| _ rolonse luter during the low flow poricds. Thees lekes are sltuated
ayinoipally in she uwppor portion of the hasin wnd vhile they ameliorate
flood flowa, theiy affect is insufficlent to wreveht damazing floods
in the more nopulous lower resches of the umain,

18, FuLQUD LOSSIS - The smount of damegws caused by the
flood of 1936 waa Cound by census of the individual sufferera to be
about $3, 574,000, of which $2,756,000 represente the loss due to
direot damage and 818,000 to indireot damage. Of the total lese
t‘hﬁt gufferad in the taine poytion of the wntershed amounted to
sbout 83,119,000, and that in tho jew Hamshire portion to about
$155,000. In opder to take into mceount the indirect damages un-
raportod but knom éo exist, the reported amoumb of indireat damapgen
(5616,000) was doubled in computing flood control heneflts. 'the
évara;:e armusl dmmage eomputed from stage versus frequency cuyves

and stage versus damape ourves was found to be 853,500,
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19, PUSSIBLE BEIHODS OF FIJob GONIRDL - 1% wag found
that some degree of redustion of flood losses may be effected by
varoval of artifietal obatruations such ag dans, bride:éa. and
Talldings. Ih no ingtance was it found that the lessening of
flood dairagaa vag muffielent to warrant removal for flood aontrel
purposes mlone. State suthority could eliminate theome flood
hagards at soms future date vhen replasonent bacomes necossary sg
a rasult of the natural course of evonta.

20, The control of floods at the neincloal damage centors
by means of levees and river walls was studied. This method of
pmteétﬂon 1n poaltive uy to the helght of leves or river wall
provided. Its influcoce 18 entirely looal aad prevides no incl-
‘dental banofits ‘nmiz ap would result from eontrol Ly reservolrs.
#o instanco wap found vhere full protection by loveos was aconomi.
eally jJustified. Under a coordinated flood oontrol plan some
local protestion would be involved after the radustion in flood
helghis effooted by the extent of resarvoir control adopbed.

21, Gontrol of floods on the Andromcoggsin iiver ‘by.
neans of rogervolrs was indlcated as tha most desirzeble method.
stw was made to looate all sites suitable for consiruction of
dams of suffictlant holght to control a flood runeoff equal in
wolune to that of tha 1936 flood. ﬁiminaﬁms wore made on the
vaslas of atme of dretnage aren contvolled, charasterlstics of
puneoff from the ares, location with respest to flood damage
genters, cost of constrnotion, and valuo of bonefits acoraing

from the measure of Flood control afforded.



In the: rolwagg sconomic discisaion, interest vetos of 5 imr e
on non-Tedoral fnvestuents and 4 per cent on Yederel invqnt.mﬁn
hava beon used in gomputing tﬁe annual oontip of the ;_amp’nu'd\mﬁs.
ne lLogal prb_tmlm frﬁm ﬁonds can be accomplished
by speoific treatment at the various th'.-r ma'mmn of
inveatigation thou however that the rat!o of banefite ¢o cmt-
-varien fm 0.037 %0 0;99_0 depending upon.m losality, It was
consluded that this mothed of ﬁr&tweloh is not mlmny ade
viendle at the prencat uue. '
) ‘B¢ Gemeral contml. of floods by means or a -yltm
of four mamin; oF & lesser nurber selectod thevefyon, vas
'fom to be unsconomical. he moet advantageous regerveir plan
is somponed of Word on the ma!.n stm mm.émﬁ \'iha é‘obh
Rever, Buakfiold on the Fesinusot mvor. and umid. on the Xittle
| m-aomln Riwr. @nsiﬁmd on o basle of hmm $o flood
_gontyol enly, Shiw Yeusrvol¥ combinabion hao umial Benefits of
| $31'i=.10¢- The anmuzl oarrying chargee are $l.€m.oee and the
ratlo of benefits to chazvs ie 0.3T. The tatsl Urss coet of
‘Ahis fourereservolr sombination is 417,795,000, They would
w;pm_vida hss.:soa sare-foat of storage, and would gcntrsl 2,602
~ aquare niles of dvainage area or T per sant of the a@tin ﬁaup.
” 'I’M; lnaluﬂn the 1,100 square ut'lﬁ @stm from the proposed.
- Bumford reasvvolr which are pardially ecntrolled by 688,000 ura- |
: fceh of oxhtlnr power ntame.



C. A thresereservolr syatem of the raservoirs at
Rumford, Dixfisld, and Buokfield shows annual henefits to flood
control of $359,200. The first cost for this system Le $14,101,000
for wvhich the annual ocarrying chargas are 3793,000. Hatlo of
annusd -banaﬂ.u to amnual charges 13 éomputed ue 0,15, his
aystem would provide 396,300 acm-frnat‘ of waﬁoraga and control
2,371 aquare miles, including 1,100 square miles partially cone
trolled by existing storage.

4 The kwnford roservolr slems, cstimsted to huve
| a first cost of $11,162,000, shows ammual flood control benefits
of 322,700 and annual carrying charges of 626,00, a ratie of |
tenefits to charges of 0.52. This reservolr would vrovide 295,000
asere=foot and eontrol 2,090 aquars miles, inclusive of 1,100 aquare
milea now largely contﬁlled by nower gtorage.

21, The Jumford resorvoir s the only one wiich shows
goonomic poasi.buittae for a development to nrovide eoﬁbaned astovage
for flood control snd nower. Aasuming that there existed a demand
qufficlent to sbaord the power that could De zenorated at existing
and potential downstrasm plnnta- from the increassd flow, the value
of nombinqd henefits $o flood control mnd pover raauiting from
operation of Fumford reservolr was found to be $862,700. The
firet cost of the cembined flood sontrol and power reservolr is

estimated at 516,063,000, end currying charges are comouted to be

£1, 124, 000, e rptlo of sanusl benefits to wnoual charges 1s

Qe 170
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In connsation with the review of the "JI08Y Report under coneldera~
tion, the Diutr&ae"ﬁnginae: atates that extenalon of uavigation
through or above tldewater would not dbe etonomically advienble at
the present time, Irrigetion i not nedessary. ihe sunply of
nowsr 18 ample for prosent demand, and further development of
hydroe-electric power is 1ﬂn§roba[b1e in the imnediate future. Addie
tional reservoire of large capacity for fleod control alone or for
the combined develonnent of flood control and power do not apnear
10 be aconomioally jJustified at proment, AL oome i‘uﬁum timae the
soononic Justification of one or more of the nroposed reservoirs
may remilt beosuse of inarveased demand for power. Tho fature
Justification of flood eontrol reservoirs slone oannot be foreseen.
Addltional power conservation storage, of sufficient capacity %o
imound thé large'-apring flooda, to produce powsr at the mite, and
~ to involve oneretion to supply incldental hanefits to downatrenn
nower developments during the off-flood-peak sesaons, would in-
crange the measurs of incidental flood control alryemdy axisting.

254

HAER - The Mvision unginser
gaoncure with the views snd recommendations of the report under

review, which are substantlally repsated in the vicws and recome
mendﬁtinnn of the ilatrict Engineer in the pregeding naragraph.

The Androscessin baain sufferad serious damage durlng the umprecedented
flood of March 1936, 'he exioting storage of 738,000 nere-feat

exeyoisas n degree of control over 1,400 square miles or }) per cent

w ll =™



of the basin, resulting in considerable redustion of flood stages.
Annual benefite, rosulting from the prupoéaﬂ additional flood ooﬁtrbl
plan, do not warrant Federal narticipation in such imyrovement at the
pressnt time wnder exleting law. Futurs Juneiftéatinn of the additlonal
' flood control plan 18 possible. |
26, CONCLUSION w

8. HNo 1mnruvemsnt of the mdroscoggin E&var for navigation.
N power development, £lood control, or irrigation is eaanom&nally tulle
vunble at the present time.

be It is recommanded that this report be not published
at this time due to inveabtipgations under ths Flood Control Act of 1936

which ure now under way.

E. Lli M‘HY‘
Colonel, Corns of Engineers,
Divislon ingsinasar,

Inﬁlu “ﬁpso

w12 -



WAR DNPARTMEET
Offiae of Division Englnaey
Horth Atlantic Ulvioion
1ith Floor « Haritime Exchange #ldg.
80 Broad Strest
Wew Yovk, . Y.

Androscogein Re 2/3.7 Auguat 25, 1937,
rﬁulbdeatl Heview leport « Androscogsin ltlver, Maine,
Tot Tha Ohief of Tngineers, U. 5. Amy.

8 XL LABUD

Tha Division Ungineer finde that no ro-
vision iz requivred of the conolusions

and reaormendations oontained in House
Dooument Ho. A46, Sevantyefiret Congress,
3d sesnion. Improvement of tho Androse
cogein Rivor for navigntion Le wnwsrranted,
irrigation ie unnecessary. The river is
well pdipted to power production. Kreiste
ing power developuent is extensive and
amnle for prosent needs. The control

of flooda by raserveirs, looal nrotestion
and channel improvementa is possible, hut
not economically Jjustified st ¢he nweeent
$ine. seservoir studles indioants the
odvantage of a four-reservolr system for
eombinad flood control and power purnosas.
The future economic Jjustifioution of this
plan 19 possible.

a ab W e A S e e N E

1. AUTHOREDTY ~ ‘This report is submitted pursuant $o
the folloving aathorityl |



(a) PRSB0LVEN, By the Committes on Fleod Con-
tyo) of the House of Represantabives, United
Statos, That the Hoazd of Hnglneers for Rivers
and larbors, orested under section 3 of the
rivor and harbor aot, approved June 13, 1502,
be, 2nd. is horehy raquasted to Penort to thie
Gomm ttee nt the anrliest practisable date,
the rosults of the sdditionsl atudies and ine
vestigntions mude on the Andromssogdn Rlver,
to toko into acoount immortant changes in
economic fantors, additionnl otroam Clow Pe-
cords, or faotual dntz developod as o reault
of the rosent sovere flood, vith n view %o
rovieing the report on this river printed as
House Doounent Ho. 646, Seventy-ilrat Gonpgrens,
34 soesiong" (adopted Narch 27, 1336).

(b) CHESOLVED 2Y THE GOMMITTRE o GUELIROE OF B
‘ UHITRD 9TAID SENATR, That the Joard of
nginears for Rivars and Harbors oreated undey
gogtion 3 of the River and Harbor Act mpproved
June 13, 1502, be and is hershy requested to
reviow the report on Androscoggin Rlver, Yaine,
sabmittod in House Document Ho. O6, Seventyw
fivet Congresw, 3d wesslon, vith o view to do-
tormining vheother any wodifieation of tho yecome
nandntions contained therein 1o deemed ndvisable
o8 & vewalt of the regcent severs flsodwg
(adopted Mereh 26, 1936),
2. DRIGH REPOBD - The renort under weviow on the Andrope
cogpdn River, eubni ttod under the ﬁpr,ovia!.one of Hovgs Documen$ Mo
| 308, Sixtyeninth Oonsgre 7 a8, lat sqsuiﬁh. wan yublished ne touse
Docunent Ho. 646, Deventy«first Congress, 34 esssion. This revport
consldared navigation, flood aontrol, power dovelonmens, ant irrigge |
tlon. It aoncludod thud no devalopment for Shese puNPosan vas
eoononically advisahle, nnd' recormended that therae be no Federal
nartioipation in any works of improvement with o view to rodifying
thé extating oondl¢lona,
3.  DEOJEG ~ Thare have hean no nravious projects and

thars are no existing ¥edaral projects on thé Andyvoscogein Hiver,



Y, DESQ BIPPIOH - The watershed of the Andvoscoppin
Hiver 1les prinolprily in vestern iains with port of the headwber
“iai'éa. comprising about 20 per cent of the total, lylng in Mew
Hampshire. The basin has a length of 110 miles, moximm width
of ‘55 milen, and & %otal ares of 3,470 squam M lna,
- B Tha river rigoa at the Canndisn bor&er near the
' boundary botwaon the states of Naine and How Hamsshire, flows in
& mthevly'd!mnm for about 75 miles, then flows east for ahout
T0 milen inte the Jtate of Malne, then flows renarslly gouth for
60 miles to tidowater at Brunswiok, Mne. The mouth of the
river is 1tg outlet into the west nnd of Morrymeating Jay, a tim
basin theough the saaterm portlon of vhieh the Kemnchoo Wiver flova.
. The total length of the river is abont 200 sdles.
6. The prinecipal tridutaries of tho Androssossin Jver
are the Magnlloway, Swif$, wabb, Dead, Neminscot, and Little Androse
: eoggl.x; Rivars. The largeat of 'tha'sar ia th‘é Viegallowny which has a |
drainege arvea of 530 lgqme miles, |
7. & total of 1h3 aquare miles of the dealnuge ares s
oseupled by Lakes and ponds which exerolse somolesa or partinl con
trol over apnrosimately 1,000 squars m!icss. o2 X0 ner cent of the
entire buvin aren. | 7
8. In genoral elevation, the Androseoptin watershed is
higher than that of uny other wvastern ‘rivorhin tho United smmu; :
In tho 167 mﬁaa fm Usibagos Lake, which 4s 1,244 foet ubove sen
level, to tidewater tho €all averagos nearly 7.5 feet ner mile,
The naximm féll iz more than 100 feet per mile in o reach 1.'7
miles long at funford, Luine.



9. The upper portions of the basin ave mountainouw,
aluoat enﬂrsly cavered by forests, and contain comaratively rrn
setilenanty, most of which are located sloze o the st roemn,

Aloug tha lmr portion of the river thers is g aon-idonb_lo
volume of mﬁufaotuﬂng of cotton goods, puly, and paners The
lower portion of the basin ig, however, mainly hilly and wooded
with soms nultimeeui aveas.

10. Aosowding to tha cmsuu ef 1930. the tatal pomala-
tian of the basla was neurly 150,000, appmximtdy 124,000 in
Malne and 26,000 in Naw Hampshire. The largest eities in the
- Haine poruoﬁ of the watershed are Lewiston, Aubuwm, Rumford,
~ Bremwwlek, and Lisbon, with a total popn}.allon‘of ‘{3.8‘#2. The
largest is Lewiston with a population of 31,939, The nrinoipal
afty in the New Hampshire nortion of the vatershed is Berlin with
a population of 20,018,
| 11; HOUIIGY « The Anclmsoom;!n wntershed i elarnd.
terizad 'by frequent, but short, periods of heavy pmlpttatlm
. rather uniformly disteidbuted throughout the Yoar: The probability
of torrential raine is somswhat higher for the month of Saptember,
colneiding wAth the ceeson of constwise hurricanes from the troplos.
l'ﬂm mean ennml tmpémﬁum iz about 42,7 degrecs Fahrenheit, A
heavy aanual smowfall, werying from abpue T1 inohea on the coant
£0 about 130 inches on the northern hasdwaters, results from the
sustalned low winter tarporatures. The aversge nnnumal precipdtes
tion, including water equivalent of ‘th,e anowfall, 4 shout 39U
‘inghed, Hean amnual ran-off Ls abous 22,65 inches, or sbout 58
per cent Vef- ‘the presinitation, |

ola



12« ¥loods on the Andruscogsin may hs the resuls of
heavy presipitation from extratropleal ayclones. 'These may
pass nver the watermhed at any time of the year. Tloods slao
may rosult from the rapld run-off from snow molted by sudden
inorenses in temmerature or by heavy rainfall. Tropleal
Syolones, or hurricanes, may also reach the watershed and bring
intonse rainfull, Thege stormma gseur only in the summer and
early fall., At 'tﬁla tine ground conditions are usually such
that much nf the reinfall s sbsorbed and levse floods de not
‘often rausuls,

13. fituddles show that rare floods ney havo pesk di.u-
‘chargea approaching 9{}.0&)0 Oufuge nt Rumford, The ﬂomi ot
March, 1936, the greatost of vecord on the Androncogein Rver,
reached & nvesk aisehm;a of U000 c.fen. at FumPord snd 135, 000
at Auburn, Malne. Tdn flood resulted from n Favorable comhinse
tion of thawing temperatursy, more than averass denth of anow
| cover, and heavy preeipitation. Durlng the preceding three
nonth period, snowfall had excesded the average sud tamoratures
had bean less than normel so thut by Harch tho vmbershed was
under a deen snow oover whioh had not been amroeinbly depleted
before the March storms. Thess atorms came from the (ulf of
Yaxiao end pasned up tho Atlantie naabonrrd wAbh & narthward
wovement of trovienl alr masses. The ceoling of thin molet
sir mass by the anowedoversd surfncs of the watershed rosultod
in liaé.vy ﬂréa!pitatiun and vapid melting of enow eover. These
condltionn gsused 2 large volume of runeof?.
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Emtq of move then 100 hornspowey each, whiuhhm& total ine
otalled genorating capasity of neasly. ‘aus.oda horaepowar. This

is uumnblr in exmese of present Poqui rements, and moet of the
plants have the mmt and water avallahle $0 tmtlh a large
Mttm& mut of eleatric power at little insreass in operating
sosts. If this surplus power gould be sold, it wuﬂ.d materially
rednse the mt mt of pmtion.

JUBNEVQIES » The tofel exteting stozage in the Rasin waounte
40 738,000 a&u-het. equivalent %o 213 asre=fest por square mile
of dﬂme am. This lﬁensu oxexrcises a degreo of aontrol over
1,100 square wiles or 40 par cent of the antire dutnm: basin,
1% constets lavgely of natural lakes at the outlets of which cone
trol vorke have beon bullt. Those ave under the Jurisdieton of
-the pmr fnterents and are oporatod to i.md gpﬂug Tneolf for
reloase htsr.du.ﬂug_ the low flow poriode.  These luku ave. situated
' pl'lneipﬂl.ﬁy in tho upper portion of the basin and while they Mtonh
flood ﬂ.on. thelr effect is insufficiant to provent ﬂmxtna flaods
in the more populous Lover yaashes of the baein, |
L 18. W - Thomt e!'i.m@umu‘brthe
fﬂm of 1336 was found by eensus of the individuil sufferers to be
..nm $3, 574,000, u hieh 82,756,000 npmn the loss due %0
:d!mt dmga and #518,000 %o Mrut damage. Of the Yotal less
that quffered I.n tha ¥alne poﬂton of the watershed enownted to
:nhmt 33.'413,069. m that in the New Hﬂplhiﬂ poriion 5 about
: 3155,000. !n ﬂmr to hko Anto mmt tlu huumt dmu
"zeported bus kmows 4o exiet, the reported smount of tndirect danages
- ($818.000)- whe daublaﬁ in computing fleod aontyel benefity. The
nmml wwiad fron stage vermus mnym
m-mwmmmumu roundta'ba 3‘153.950. _

-7-



19.

UGS IBLE BRTHONS OF Wik G(Jti?t’ilus‘.. » I% wan found
Shet sone degres of yeduction of flood losges may bo effected by
gomoval of artiflotal chatruotions euch ns dams, bridges, and
butldings. In no ingtance wvas % found that the leesening ofr
flocd damages wae uuﬂlaieﬁt to verrant remswai for flood aontrol
purpoaes alone. Hbate authority could alirinate theso flood
haaards at some futuee date vhen renlnooment bedomes nocamenty na
& result of the natural course of events.

20. The geantrol of floods at ﬁ;a oinoinal damage oonbers
by means of lovees and river wnlls was studied. this method of |
protection is nositive wp to the helght of loven or river wall
provided. Its influense is entirely looal and nrovidan no inol-
dentsl bDenofite sush a0 would reauls from sontrel by reservolird.
Ho inatance vans fcm ghere full protection by lavees was economi-
- oplly Justified, Undor a soordinated ﬂon& contyol nlan some
leopl nprotection would Be involved after the reduotion in flood
helghts effactod hy the extent of reservelr dontzol adopted.

21 Gontrel of flpodn on the Andvosaopmin PAver by
means of resorvolrs was indieated as tho nost desirable method.
Study wag made %o leoats all nites sultnble for comstmuction of
dems of sufficient halAt to control a flood run-off equal in
volune to that of tho 1936 flood. Hliminations wers made on the
basis of sige of drainsge nren soatrolled, charasteristies of
run-0ff from the aren, looation 'é:w; rospost tb' flood damage
sensora, cost of sonstyuction, and value of bonefita nsoruing

from the neasure of flood eentrol afforded.



In tho follawlns umutu ﬂmslon. htmnt niu tf 5 w nnt "
 on non-Yederal :nmmu and h per cent on :!mul tnvestments -
i*lwn bamuﬁlaumtm thaamlﬁoﬂi ef ummm

Y Lom pmuum tm ﬂoﬁi san be Mﬁ“, o |
vy apestfic \rashuent at the varieus losalitles. Mhe revult o

W mmupum shiows however that the 7o of tnacm [ mn

mlu tm 9.031 ta 0-590 d-pmtman thn xmnty. !t m

© conaluded that this method of pmmim 1 ok Mnny m- L

. :ﬂn‘bh at the presms tina, _ _ :

) B Mmmzofnomwnmuamtm'
or !‘eurf unm!n. % a luur m« ulnied ﬂuﬁhm. m |
__fm %0 b; wneconomienl, !hu o mum setervoir pm:'

10 oomposed of Bimford on the saln strian, Dixfield e Mo WeWy

| ,‘_nlmr. Basktield on the ¥exinsces Mver, asd Oxford tm the LitAle

L mumm Gamiéwdanthuh oﬂm-ﬂn o ﬁeal
o ‘r“;"‘:mtrnl onxz, ‘_thu mmlr combtuﬁm has simasl Nuuﬂt- ot

. sm,lﬁo. !hn mal. cuuing tharpi are s:..eao,oo&.ﬁ thc
_um of Mtﬂ to w is 0.31- The tﬁm ﬂM m ot

- thh tmmm&r m»nm 14 ﬁ?;ﬁ&m& Thay wwld
o ‘pmsu m.z.oe savestort of avorman and would mmx a.saa
m mﬂ.u of Mnm m or ™ per cw& of the ent!.u Ymtn. |

_m- mxum tho 1,200 m nun wmm fmmm

. mm humtr m m vu'ihnv mtnlmw su'm m

| fm of mn!.agpam mw.



c. A throcereaepvolr system of the rescrvolrs at
rumford, Dixfield, and Puekfisld shovws ornmasl benofits to Tlood
control of $359,200, The first cost for this system is 511,101,000
for which the anmusl carrying charpaes are “7973,000. fztio of
annuszl benefits to annual charges is computed ao 0.45, This
gyntam would provide 396,300 acro-feat of storspe snd control
2,371 square miles, ineluding 1,100 squore milos portislly cone
trolled by oxieting otorase.

d. The mhynford reservelr zione, estimoted 4o have
a Tirst cost of $11,162,000, ghows enmasl flood control benefits
of $322,700 and amnunl cerrylng charges of $626,000, a retdo of
benefits to charges of 0.%2:. This rescrvoir would nrovide 295,000
acre-fost and control 2,080 square miles, inslusive of 1,100 square
miles now largely eontrolled by power aotorage.

2%, The Jumford ressrvoir ia the only one whiich showe
economic posaibilitiecs for o develommant to nrovide eombined ntororse
for flood control sund mower. Assuning that there exlsted o densnd
sufficiont to abaorb the powar that could be genorated at exluting
and potential domstresm nlante from the ihareasad flow, the walue
of combined henefita to flood control und nower resulting from
ooayation of wmférﬁ raservolr vas found to be 1862, 700. The
firat cost of tho eombined flood control usnd nover reserweir 1o
estimeted nt 516,063,000, snd carrying charges are comuted %o he

£1,324,000., The retio of snnusl benefits to anmmpl cherges is

OO 77¢

oo 10 o



GO ADATION OF Tis DLSDUET i

In comnection with tho review of the V3089 Danort unday considerns
tion, the NMatrict tnginesr atates that oxtension of nevigntion
through or above tidewster would not de econonmicslly ndvisable at
the present tina. Irrigation i3 not necedsary. The swwmly of
power 18 wmia for nresent demand, snd furthor develovment of
hydrowalectric powsr is Smprobable in the immediete future. Addle
tional reservoirs of large capaeity for flood gontrol alono or for
the combined devealopment of flood control snd pover do not sonenr
to be sconomiasliy Juatified at nresent. At some Tuture time the
ocononic Justification of one or more of the nronosed roservoirs
nay result betouss of inereased demand for power. The futurs
Justifiention of fleod control reservoirs alone cannot be foreseen.
Addt tional powsr congerwaiion storage, of sufficlont canneity to
impound the large saswglng {lo0ds, to produce yowex; at the olte, end
to involve operation to supply incldental bennfits to d.umsstream
power develonmants duying the offefloodeponk sensons, tould ine

evense the meseure of incidental flood control already eristing.

concure with the views wind recommendations of the renort under

review, which are oubslantially rapeated $n the viows and recome
mendations of tho Diastrlet unglneer in the precedine veragrssh.

The Androscogein basin suffered serious damage during the umprscedentad
£1004 of Maroh 1936, The existing storage of 735,000 acro-fect

ozoroises o degree of control over 1,%00 sguars miles or 40 ner ot

- il w



of the basin, resulting in considerable redustion of flood stages.
Annual benefite, rosulting from the prupoéaﬂ additional flood ooﬁtrbl
plan, do not warrant Federal narticipation in such imyrovement at the
pressnt time wnder exleting law. Futurs Juneiftéatinn of the additlonal
' flood control plan 18 possible. |
26, CONCLUSION w

8. HNo 1mnruvemsnt of the mdroscoggin E&var for navigation.
N power development, £lood control, or irrigation is eaanom&nally tulle
vunble at the present time.

be It is recommanded that this report be not published
at this time due to inveabtipgations under ths Flood Control Act of 1936

which ure now under way.

E. Lli M‘HY‘
Colonel, Corns of Engineers,
Divislon ingsinasar,

Inﬁlu “ﬁpso
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PRELIMESARY BEANIAATION OF THR ARDRBOSOOOGIH RIWER,
BALGE ANVD 923 BAMPSHINE, FOR FLODD CONTROL

-

Zyiisms

The Bistriot ‘mginesr finds that, although the Andvessopgin
Basin is subjeot Se zppresisble flood levess, 4ho anmusl fleod dam-
sge ip conpuraiively small and esmplets flaod protselion cannot We
ssonamitnlly provided at the prasent dims. Leneral flosd protes-
tionhy mesns of lewess or channel imprevement is net wranticsdle
sud loonl fleod protestiion by thess mesnts i net Justified st the
pressat time. Hpserwoir contrel is entively practicadle, hovever,
and 1% is pessidle that partial pretection By thies mesnz way be
Juetifind, 1§ s ulso ponsible Bhat, i Puriier developmmmt fakes
place in the vallay, Shs need and Juotification for fleod sentyel
ey Lcoresase.

e Distrint "mgineer rwcscuends that a sarvey be made $0 de-
teymine the axtent of reeervolir centyel whish may de Justified.

The Metriet inginesr farther ryesomvends that the statmm e
suoneraged o provide regmlation for the slimtaabion of ahannel
snovostiments sud fur the centrel of exiating storsge ind slen
Shat the fleod warning aud flood Yerssastisg services of all sgew-

cles e axtendsd and correlatel Shvwugh the Unitsd States Festher
sarems.

Yar Deparinast

United Sintew taginear Office
Boston, lcsushhmeetts
Outebey 11, 19%7

Sabjest: Repert on a Frelisimary Pxsminatios sf the isdrescoggin
#lver, lNalne and New mn. for ¥Ylessd Control

1 The Pivision Engiseer, FNerth Atlantie Tivision, Xew Yerk, ¥.T.

1. Autharity. ~ This repert 4o smbmitted in acosvédonme with wn
Ast (Publin He. 512, Thth Congress) uppreved June 25, 1916, suther-
Leing # “preliminsry emwinatien of the Androssegsin Biver, in Wuine
sl Hew fampahire, sad its (rivetaries, with u vier to soutrel of
their Moods” and the Flend Contrel Aot (Fudlis No. 738, TRtk Comgress)
spproved Juas 22, 1936, whish dirests in part as fellews:



tgegiion 6. The Ssoretory of ¥ar 1a heredy sathor-
ined snd direoisd to osuse prelinisary exstinaiions and
wrveys for flood esntmel st the folleving-mmnad leosll-
uu,'*""’“*“*sﬁmmuﬁm.ﬁnm**

;ﬁinﬁqsi‘i

2. Priex¥ Beports. ~ s enly prior revorts sade on this river
pertaining to floed sontmol are ths rveport made mnder the orevieions
of louse Tocument ¥e. 308, 59th Gomgress, let 3esston (printed as
Houss Doousent Be. %6, 7let Cengress, 32 Seasion) and the review
tnareof (20t printed) dated Decamber 30, 1936, shich was made under
Sae antrorvity of resoluttions of the Committae on Consedue of the
Uaited Ntaten Jemats and the Considtes on Vieod Jentrel of the onos
of Fepresantaiives. !

3. Rxisting Trolegd. ~ Thers ars 3o sxisting or yrier nrojents
for flood vontrol for the Asdroscegein Xiver,

i, - ¥he ABAresesgzin fiver Basin
1s levated prissipally in westarn ¥nine, with vard of dhe hasdmmier

-,

ares, shoul X0 per cem$ of the todal, lyiag in Naw Rempstive. The
aain han » length of 110 siles, & wsximww width of 55 nilen, amd a
tot:1 dralnege aren of 1,470 square niles. ‘The lake and pend avea,
ssounting % 133 square smiles or H.1 per cest of the fetel basia
aPen, sxeroises n consideradls Jegres of cuntrel over adows 1,%00
square wiles, or K0 per cont of the totel Basin aren. The topegraphy
raages fros rough and sountaineus in the upper rertion ts Bread, low
Bills with constdamile loke and sweap ares 48 $ho lowar roriionsg.
™o river snd s tributaries feollow irvragular, winding courses over
4aep Pinolal ovarurden Bemeath walch the pre-glacisl Bedresk drais-
age coursss are completely darted. Where the Bedroek 14 expoved or
aloss %o mm. s 1% 19 in nmbrons short chansel reschss in
the nigh Bills and mountalne, She okssmel has mot beex incised inso
the xuknn than 5 ¢ta 30 fesk. The bedrnek e predomimantly gmaise,
sthint and paniss, with csoaslonsl arens of slate and othar setawey-
phis reck. Phe overtundsn convists aninly of gravelly, somesbat
ailty wsende.



le = The todal pepulation of

the hantn in 1930 was abous 190,000, want of wnidh 3s contained in
the six lrrgest oitiss, a1l ever 35,000 pspulation, whieh are lecated
on the main etream. The upper part of the Masin iz largely fovest
oovered and hos sonvarstively fer settlemsnte. In the lowver half
ef the Basin thers is s lazge velwse of mmfasturing, the prineipsl
predusts belng sotton geods, pulp and payer. Thw lewer part of the
asin has good highways and $x served By the Maine Ceatye) and Grand
Trank Railroade,

: s ~ The Asdresceggin Eiver
Fiees at the Camadisn Rorder mear the Boundsry betwees the SSates of

Unine ﬂﬂ. New Rampsiiire, in mouninincus territery, at an slevation
of about 2,600 to 2,900 feot adove mean sea level, From Usdagog
Lake, about 35 miles south of the hesdwaters, thn river flews in a
wutherly direotion for abous 35 ailes, then turas ewsterly imte
Meise for alout 70 miles, and thanee flows in » geasral wutherly di-
restion for €0 miles to Sidewater st Brmewiok, Maime. Ths main
sigesn han an average slope over its 200-mile leagth of sbout 11 foed
Por mile, imok of ths f2ll iy conomirated near Barlin, Yew Howp~
shire ond st Bamford, Maine. The average discharge for the J-yuer
period of reoord at Aubura, ¥eine, (drainagw aves, 3,260 spuare
alles) s 5,50 e.f.n.': the saxisum, 135,000 g.f.8:3 and the minfwom
U485 g.f.u.

_ Te  Iximtexisg. = e principal tridutaries sre shows in he
following tatle:



TANLE I - TRIMUTLUIRG OF THE ANGROSCOGUIN RIVER

Digtancse
Pruine of Nouth
River asge from Mediarge of Reanyd

Aras Logaiion Tdewmtor
i) Headwatars Momth . (wiles) Mex, . Mim, Meen

¥rgelloway ) At Intersme Rrrol, 168 Cowpletely regu-
tionul twund~ H. H. Iated
7. of Mg
Inland, He.
Swify 135 5 mi. H. of Raaford, 82 136.8% .0%% 1.87
Houghton, He. He. .
RO 125 3 »l. W%, Mxftald, 75 %o gexing station
Deud 100 howi, W, of 5 ui. M. L6 ¥o geging station
Yiennz, He. of Lesds,
He.
Nesineeat 21% 2wi. L%, ket N | ¥o gnging station
of Redding, X. of
e, Nurner,
, e,
. Little 380  Brysad swdrs, M NG .0 163
Andvosoagein Pond, He. e,

* Reguladed by contrelled stewmge.

8.  Develsument of Jatex Hewuinas. - The Andmsaogiin River
hae »ﬁ?ﬁm develoved for yower. Of an estimtsd 353,000
horsspover avallshle, 246,469 hovespower in 42 installations amve
besn dovaloped. Twenty-slght iastzllations, utilising 775 feet of
hend anéd totslling 239,E7% horsepowey are on the msin sirsmm and the
remaining 18 installasions, with 310 fest of head and totsliing
6,596 norsspower, sre on ths trilmiariss. The slerage egpnuity is
squally wall develowed, smouating to abouk 740,00 nore-fest for the
mtire drninnge are,, or about 213 acre-fest ner soumre aile. Ugeb
of tnie storage ia contained in the large netural) lakes in ths wpper
basin which are contyelled for vowsr stommge. The 1,095 square
siles adeve Rrrel, Hew Hamvshire, abous 32 per cant of the total



Wain aves, ars very sosvietely controlled, sentaiwing 678,000
sore-fest of atorege.

9. Hrdrelesy. ~ Tee climate is variable, vith tempertures
vanging from below freesing for the Ywo or three winser months %o
the high swamer temparatures resuivsd to ssprert s varied plang
1ife. The msan anmusl presipitesion of 33.% inshes 1= yather unie
fomuly distzibuted thrwughout the year, Tt 1% is cheranterised
¥y shoré, fraguent perieds of heavy ruin. %he anmanl movfall is
quite henvy, Yoaging Trom abont 77 inches near the aoast te 130
inches on the northern hesdwtors. Comparative dsta are dwen in
the following Sable:

TABLE I1 » NOWTRLY A¥D AWUAL TYHPERANIEE ARD PRUCIPITAPION -

ot Mesn Bquivalent Run-gff {n Inehes
lonth Teaxpsrature Fresipitation at Bwmfard, ¥e.
(nklm - m u.ll.. or m of
(TR {Anshas)

Juzn, 16.0 . X.
’.‘o 17.“ gogi ‘ 1-;‘2
Moy, 2.8 3.35 2.071
Apr. .z 2.9% 3.88
i 2;3 3.3 311
June - 3.53 2.09
July b8.0 3.60 1.
'*‘"‘ 55’2 3'0‘ 1032:
feph. 58.0 | 3.43 1.23
Oak. h?wj 3.2“ ’ 1.“
Yov, sk 3.39 1.65
Hea. 1.3 2.07 1.
Aunual h:.? 39-“ 224“
10. 25, -~ There ares § odseywmiion stae

tions for presinidation muintainsd Yy the United States Yeather
Purerd in the Androsoogrin wmtershed, '™he 4dsta Sonceming thsee
stalions are listed in the follewing taMle:




Satton (Pest adbove  Hesord

Balakin). (Yenrs)
Oguoame, , N, 184 19001930 n 1902,03,07,09,12-16,
30 records insouplete
Upper Dam, Me. 1Akgh 1886-19%5 50
Niddle Dam, ¥e. Y30 1905-193% n 1935 reserdt incomplete
Asiveshes Dum, Me. 1528 19111933 23 1937 osrd tnsouplete
Brrel, ¥. K. 1260 1885-1935 51 1929, 30, 32, 3%
resords incemplate
Mlan, N, K. 1190 mz—wgl 2 1896, 1926 resorde
' 3 935 insouriete
Beriin, N, H. 1130 1887-1903 35
19151935
Runford, Ns. 05 189%.193% W2
Leviston, Ne. 182 (1

18751935

13. JEnsords of S4rsom Figw. = Thare are 1l strean gaging etations
in the dasin maintaim d by the Undted States Oselegienl Survey. Data
conseming thess stations are given in the following tadle:



ﬁnaf R m Pcma ot 'ﬂhdnm of Reoord in B

daging Feation Aren Record  Qubig Fee$ oy Sesond
(on,ml.} i Y Maximon Minimws
Asdressongis River
Rrre}, ¥, K. 1090 190%5-1923  **
Berlin, 3, A. 1380 1923«1922 2180 14,300
torhsm, ¥, H, 139 1929-1936 2360 19,900
Ranford, He. 2090 1892-1936 3h80 74,000
Pixtield, Ue. 2230 2902~1 o -
Gulf Isdand, Ne. 246 1954 - 118,000
mvam, e, 3260 1928-1936 5% 13%,000
Engnllewny Biver
Astetnhos fem, B, H. - n3 1912-1938 »»
Poxbury, e. | 9%  1929-1936 178 13,000
South Iaris, Ne. | 76  1913-192% 139 6,980
: 1931-1936 .

* Fiow affected Wy centrelled stemage.

**  Gowp letely megulnted.

= In gnerel, the asourecy of
the strean gaging stations in the dasia is very goed. The discharge

{0 somputed fom ths Clov over dame or through ptn o¥ whesle ab

five of the doven statione. Good miing ourves have been developed
for most of the ebntions. for medium and high stages.
aye eensidered vory good, sxespt durving pericds of Lo ouver, shen

thay are faly.

™ records

= Aboud ¥} per asnt of the Andvos-

soggin waterehed 19 at lenst vn¥binlly contrelled by the mabtural lskes
and ponds, mest of which are regulated for power stomge., This stor-

sge, slihough it does umot previde positive flood contwsl at all times,

iz quite effective in redusing flosd wtsges for ordimry floods. It

is not, howewer, mny offastive for extrems Tloeds. Tho sxiress

floads in thiz dasin, on the sather hand, are poesidls ealy from the



oonbination of heavy rein and welting smow, snd thelr spsurrenss
18 cemparatively infyegqueat. Te roemiting damagen ars oonfined
genarally % the fninetrisl aresns near the river diamnel in the
lowsr porifons of the watershed.

14, Sypes of Hameg. - ™s storas shieh oceuxr ia the Androssog-
&in Basin my b slaesified inte three genersl iypes as follews:

(1) extentropienl eydlemes: (?) troplosl hurriosnes; and (3) vein
storns oauned by the rapid displasement wpward of & warm alr -m}hr
a celdsy, deusar air wase, usmlly scoomvanisd By an extrsteepios)
eydlowe or & tropiesl hurriesms. Of thess, ths extmtserieal cyolonse
Aye tha Nost mansrous. They oscur throushout the yoar and are the
prinsipsl fastor in vroviding the unifors yesr-round ywecipitation

of the basin, The mors severs reins are gansed by the second and
third types of storms. The Sepion] lurricanes, Bowewr, afe Y=
strioted gensrally o the mumer and enrly full seasohs, ~ a tine
when the ground comditions ars sush theat wach of the heavy rainfall
oan be absorbed withouds semaing unumml flosding, ‘The most deasgerons
stomns, from a fleod standpoint, are the rains caused by the sove-
sents of vars and oold alr sassss. Suoh sSorma may coour at any

fine of the yeaur and the most severs floods in the baein ave saused
by this type of dieturbanse Wringing ummal tesperntures and heavy
resafall to & snow-covered Drsin.

15, Affaeot uf Soan. - Heasat mow surveys of storege operators
in the sasin fndients Shat there is nsunlly an soswrdiated water aqui-
walent of shout 10 inches in the anms) wnow sover at the fima of the
spring "thay and that this cover is usually souverted $o run-off
in ons continwour pariod of abmmt 10 %o 1% daye. Additional etuidies
on shor rubmoff made By this office mprort thess obeservations and
iend to the coenclusion that stow ia usudly o coniriduting faetor to
the apring fleods 1n this basin and 1& may be the principsl gause,.




16, 3ffecl of Igs. = Yoo is nhe.n fagter in the fleods whieh
socur sarly ia the spring. I8 is not always, however, of great im-
porianes. ‘The indrossegzin River flews in a gessral southerly dires-
tions and norwally tha ice im the lower renches softsns and goes oud
sooner fhan that in $ho upper reaches and hendwnters. Omn the other
hand, when the spring bDrwek-up goours early, loe Jame, ocouprieing
thick, s0lid "hine 1ee", ar 1likely to form at obstruetioss in the
river. On thess sccaslons serous damage way be euused by these iee
jamy, as doring the flaod of Maweh, 1936, when a reilresd bridge at
Bruneviak wes carried out Wy th: forne of the Jam,

27. Rsowxd of Past Yigedg, = The six highast flosds of record
on the Amivessogein Biver ot Bmmford, Naine (dvainege arem, 2,090
squars siles, of which 1,096 smuare wiles nre complately contmlled)

wore ae followse!

Bate Averare Iastentansus Average Hun-off
h-igur Pask for Ops Day in
Discharnge mmm; G.fo0. por 3. mile
R (a.1 !
Nazeh 19, 1936 68, 300 75,000 32,6
april 15, 1§95 35,230 - 26.%
Sovesuer 5, 1927 39,100 - 18.7
Kareh 2, 1696 39,010 - 18.6
May 18, 1893 38,060 - 18.2

Mareh 13, 1936 35,600 38,200 17.0

18. Jiood Freummgy. - 3pring, essuse of ths cscurresse of
show ras-off with or witheud yain, is the semscn of high wier and

flasds 1in ths Andremseggin Mpin. Of all peak dissharges grenter
then the sversys snnunl flosd sver the vericd ¢f reoord frem 1893 %o
19}5 st Runford, ons-third coourred Muring ths mosth of April and
twoethivds ooruryred during the months of Haveh, April and Nay. The




aomputed fraquency for diesharges at Rumford, ¥aine, id se followet

Eexiod Si-Nowr Plashaxge 1 oif.n.
Ouge in 1 your 20,000
Onee in 10 yesrs 38,000
Onee in 50 yeors 54,000
Oncs in 75 years - 33,000
Gonos in 100 years 62,000

- s ¥ayeh, 1936,
Tleod i{n thix Basin wns the greatest on resord. Ths mavisum A acharge
of 68,300 o.f.n. sxsecdsd the highenmt previously wrecorded (in 1895)

by nearly 2% par aent and the flood hu;n ware usny times greater than
aﬁr previously mffered. 'the flced wae m.a by & messasion of two
ﬂﬁu within 2 paricd of 1) days. Esinfill for the Il-dsy period was
heavy threughout the _mthc Bow Tngland M. warying fron a fov inshes
along tho gonst %0 & maximuw of about 20 inshes in the Yhite Nowntalns,
vhich aze the common hsadwaters of the Gonusotiest, Meryimsok, Kensekes
snd Sads Basins, nx well as the Awdrossogein Nesin. Four lives were
loat iu the Androssoggin 3.sin during ihe flood and ever 1,500 fanilies,
invelving shout 6,000 recple, were temyorarily homeless. Abgut 2,000
buildings wors affsotsd ¥y thn flood, XRightesm Wridges were whelly or
partially dastvoyed and ten additional bridges suffersd soms dammpe.
Alshough the astunl arep floeded was nod large, several townz wers Prag-
tieally cut off from the outside wrld for fyom one S0 four days as
milrond, higheay, talephone and Selagravh facilities were dfsrupted.
Seversl towns were Sampoyarily without 1ight, pewer and water. The
denth of water in the ares f1ooded waried greatly. In ths fowms and
sitica o fov prindim] sivests wers coversd to depths of from one te
five Test gensmnlly, although depthe as groat as 15 Lfest were reportsd
in Brunewick, Mnine.



2. Jiepd Demuges. - The only complets dats on flovd damages
available for this basin ara those cellested afler the flood of
unyeh, 1936. Thase figures, however, are vey reliabls, haviag been
odiainsd by means of a thereusgh csamus of the individual wmfferers in
the Basin shorfly after the flood, The resdllds of ihe conmus are
shown {n the following Sable. Of the tolal dumages of $5,392,600 in
tha Sasim, $4,232,000, ar 96 per cent were in the State of Malne and
the resainder, only ¥ psr acen$, in New Hampshire. 'There is ne record
of the lowses in 1896, Dut L4 10 kmown $hat seveml hishwey Bridges
wars washed cut and thad & langs muaber of logs wers carried sway,

In Bevembsr, 1927, there were ssvers lowses, sspecially at %erlin and
Oorham, Solaliiag about $400,000 plus sa unestimated amownt for dmm-

age %o railweys. The losses from all prior floeds, however, were
pProdebly much lesa $han those fer daveh, 1936, as tadllatsd Belows

Iadnstrial $  638,%0 $ 861,00 $ 1,501, %0
Genmereinl 87,200 302,200 389, %00
Yars and sl %00 22,800 233,500
Residentinl 2,600 319,600 322,200
Eatlroade® 55,800 290,300 377,700
Righwnyo® 550, 300 550, 360
UMlition 6,000 149,200 1%8, 200




though the arsa subjest $o flooding in this Wauin is wt lavge, a
large smount of isdnstrial prepardy is subjest to damuge dwring e~
treme floods. MNamy of the industiries of this region, conalsting
primarily of taxtils, Wos ond chew, and pulp end paper mille, sve
locatel Jmmadintely od josemt te the norsml river chanmel. sisilarly,
the commoraisl asotions ~f several cswmanities are locdeatad near the
walerfront. These developswnts, together with power plants and bridgws,
ars mbjisot to appreciable logsess within o comparatively sasll extent
of flooded aren. My are ssriowsly affected, hovever, caly ty the
nove sxtrene floods. The mowmt of agriouitora) land flooded mey

W sxtensive for the sxivess stages Wt the damnge i moderanie besavies
the floods neunlly cosur in the spring befere axoya have e plasted.
with the sexpeption of Widges whick, in wy casss, dave bewm reimilt
&% higher olewntions, uost of the developmanis ave mubjest to rscarring
doonge. In genewal, the denefits of sdsguate flood senirel mmmures
world W confined to the walue of the elimination of flood domege o
exdating developments and would have 11ttie effsct on inoreasing the
vilus st profustivity of e svea mabject to flooding.

fiood dmmtge cenmia, the inarwments of dawmge cosurriag in suscessive
£lood shages up $5 the maxisvm stage of the 1936 floed werw dstermined.
Frem thass dula, togother with the expected stege-fyequengy ss conputed
fron sxinting records, n domagewTyesusnny relation was detemined. The
'mmﬂumatﬂuélmmmtmmmathmm
wiley lying below prospeotive resorvelr aites was determined as
SUEY.500. This enount repressnts tis tokal posaidie swmal flood oom-
MM‘thM-tuﬁwwm:kdthetm
Sannge.

23. Imprevewnt Desired. -~ Ho definite apinion on the gemsral
.ylon end extent of flood control weasurns has bsas wxprested by loosl

Anterests,
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m&mﬁmmuaﬁommrarﬂmm.nw
protection by levess or river walls, centrel Iy channel imprevesms

or resWifiontion, diversicn of tw fleod flows A gustyel Iy reser-
woirs. In (e Androscogxin Busin diversion of flood flows is mk
practionkis. Channel inprovements snd Tfloed protestion iy levess or
river walls arm w08 applicalls for comprelansive floodk sontrel Wwroughe
out the entive willey. These wethsds huve bean considsred for loeal
flood protaction proMems sud as wmpilensutayy preteetion 0 possible
resarvoiy aontrol.

25. Basarweir Gentrel. = 7The most dosirabls wethod of obtainming
Zenera) fiood relief in Yhin dasin is iy seans of reservoirs. 4 study
of a1l ponaidblis ressrvwiir aites throwmghout the bdasin hus revesled
that there ays several favoralkle sites for flsod control ressrwoire
which, inr conjumction with sxisting power ressrveivs end matwral iskes,
would afford comtrel for shout 75 per oemt of the total watershed
ares. The provision of sach reservely contwol wowld afferd apireciable
redunotions in flesd siages st the prineipal dassge senters in the
basin end wuld elinmimats whout &) yer cemt of ihe astimated possidle
ool dsmage.

Yhere is 11641 nand for additionnl power ia the Androssopgin Basin

at the prosent time. The export of hydro~slegirie yower from the
State of Holmw is yrohidited Wy law sad the precent local aseds are
wall Sekoen vars of wmnmmmaummwuhmm

 with the sdjoining Xernadeo Nasin. ' Thare are sewsral potential power
sites in the basin ressining vadewloped ani at Jonsk ane site sppsars
%0 b foworalle for oombined fiood control ani power sterage with a
yoser installstion. Howsver, iamgfrthmummv
now avuilable, it would mot be precticalls to develep any of S

-},j-



posaibilities at the present time. Kven if the nesd for edditiomnsl
powar should srise, the demand could be uwet mors svonomisslly by rede~
velopuant of existing instullaotions.

27, Lows) ¥low Fretestion. - 4w iavestigution & possibilities
for loocal fiood protsotion by meana of channel lnprovements usd levess
or yiver walle a% 13 eritical demage tentors in the buasin haw revealed
that the cost of providing sach protection would greatly axcesd She
benofits whieh could be realived. There is, however, cpporiunity for
sileviaston of the flcod situation in mumy of thess and other locall-
ties by Insxeasing spillusy c¢apacities and tha jwovision of flood
gates ot the power duxs, the provisios of greuter olearunoss of
bridgss, and the elimimation of chunnel onoroschment of bridge piers,
abutmanis, ste,

8. [Flood aarainge. - spother prasiical method of lassening
flood dansges is by nesns of the flood.warnisg servise meintained by
the United :Aates Heather Buresan. shet a rainstoms is thresatening to_
pass into the watershed, ite probabilitiss ure studied end the o0k~
paniss contzollisg the atorege are informed of the expeated raimfull.
If the lakes axe full and the reinfull thrsatens to be considerabls,
the weter levels are drewa dowss in advamge of the stoms. The ecnund
drava is determined from the mn-off recupda of the companies and
deponds on the saturution of the grousdk, seow cover, Yha sesson of the
yoar, #%6., as wull 88 on the prodable refafsll. Hy this means atore
age is mmde avsilable when the run-off begius, ond this mot only re-

" duoes the £100d ievels of the lakes, but elso lesesss the maxixem dls-
sharge of the river, tius cllevinting flood losmses. OF course, dis-
4ant headwater reservoirs must be drwsm down io waple time, for if
discharged frmsdistely prior t0 or during the early atagea of v flood,
they oould ecoatributs to an incresss in downstresss flood stages by
£1l1ing the valley storege. Two Smportant faators affesting floods
in thia basin sre the sxtent and water squivalent of the snuw cover



and the condition of the ground umiorasath the snow. limited obaer-
vations sre now smode Of presipitation in the farm of spow by the

United dtates Leathor Bureau, power companiss, winter sport organiza-
tions and other ngensies, but sdditiomal estimaies by trained obasyr-~
vers of the amount of snow covar and 1ts wetar eguivelent ars neces-
sary to incyease the value of the flood-furscasting servios. Zxtension
and eorrslation of investigatioms of hydrelogle conditions in the

basin through oooparativon of ail ageacies concersed, to the end that
Anproved ﬂo&: foruvanats snd adeqruule warning be provided to the oome-
ganies controlling the storage end to the publie, appear to be desirable.

0. Iiecuseion. ~ Although appreciable flood losses mey resuls
fros She vcourrencs O oxtrems ruins On a sRcw~covered watorshed, the
frequengy of dmmnging Iloods 18 not grest and the aversge annunl flood
dunage is comparatively smull. General flsod protestjion throughowt
the valley by asuse OF levess, river walls, or ahunnel improvenents
1s s praotiondle and the moat fuvoruble lessl flood protsotion possi-
bility by this means would cost sbout twico as mueh as the prospeckive
bonetits. Resurwelir control, howsver, is wntirely prueticable end at
lecst four sites are nvillable whore storage osn b ovided ecomomi-~
enlly, sithor for (lood ocontrol alome or for cambined flood oumtrol
upd power storuge developmemts. Although e reserwir aystes whieh would
sliminate about 80 per oens of the estimated posaible snmusl flood
danage is wntirely preaticabie, the cout of asush s aystem would mot de
Justirfied by the prospective denefits at the present tims.

30. Comelusions. = 7icod eontrol by meuns of reasrvoirs, sither
for fiocd oontyol alone or for combined flood coatrol and pomer stor-
uge, is enSirely practicuble in this basin but complete protestion by
Snis meams is Dot ecomomically justiffed as the prosent time., It is
poesible, howewer, thut partisl protection may be warramted., It is
alse possible that, whan :snd if further development toikes place in the



valiey, the noed and justification for fluood comtrol may inorsase.
Although loeal flood protection by mesne of river walls znd channel
improvenents is not warranted, it iz belleved that mueh can be dona
%0 alleviats looul flood probloms by the resonstruction, repair, or
removal of existing dwos, bridges snd tuildings which now form obe
structions to fioud flows, Suah isprovemsnts could de wndertaken
ssonmionlly wien o structure has reashed the snd of {ta osonomic or
physical life, or when resonstruciicn is required for sonme purpose
obhor then for flocd sontrol cleme. It is xluo believed Shat o
mossure of flood prokeation eam be realized by contimuntion and ep-
soursgenans of the purpasaful eontrel of existing ntorsge whenever
hydrologienl sonditions indicute = probeble flood situstion,

83, Keommendations. - It iz recomssnded thut a survey be msde
to determing the axtent of flood protesetion by menns of reservolye
which ean be jJustiried. It is clse recomsended tist the states be
encouraged to control the development along the river with a view to
elinisating impropor olearances snd onoroachmants on the river chane
nel end to soordinate the operation of sxiuting staroge ressrvoirs
40 as $0 achisve the muximum flood protection oonsistent uith the cone
sorvation rejuirements of the atorsge. It is further recocsended Shat
the flood-warning und floodeforscusting wervioes of all sgeaies aolm
d¢srned bo axtemded amd oorrelated through the United States Nonthey
Buresn in order thet iuproved rforeessts snd wninge nsy bs provided.

se K Mo Lyman
Lt. Cole, Corps of Zngineerw
Inslos: Dintriot iogineer
¥ap of iAndrosooggin Basin
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PRELIMINARY EXAMINATION OF THE ANDROSCOGGIN RIVER,
MAINE ARD NEW HAMPSHIRE, ¥OR FLOOD CONTROL

Syllabus

The District ¥ngineer finde that, although the Androscoggin
Basin is subject to appresiable flood loeses, the annual flood dam~
age is comparatively small and complete flood protection cannot be
eoonomioally provided at the present time. General flood protec-
tion by means of levess or charnel improvement is not practicable
and loocal flood protesction by these memns is not jJustified at the
present time. Reservoir control is entirely practicable, howerver,
and it is possidble that partial protection by this means may be
Juatified, It 15 also poasible that, if further develoyment takes
place in the valley, the need and Jjustifiocation for flood control
may inorease,

The Distriot Enginesr recommends that & survey be made to de-
termine the extent of reservoir oontrol which may be justified.

The District Engineer further recommends that the states be
encourasged to provide regulation for the slimination of channel
snoroackments and for the eontrol of existing storage and also
that the flood warning and flood forecasting services of all agen~

alies be extended and correlated through the United States Weather
Bureau,

War Department
United States Engineer Office
Boston, Massaolmsette

October 11, 1937

Subject: Report on a Preliminary Examination of the Andrescoggin
River, Maine and Eew Hampshire, for Flood Control

Tos The Division Engineer, North Atlantic Division, New York, N.Y.

1, Authority. - This repert is sulmitted in accordance with an
Aot (Pabiio No. 812, Tith Congress) sprroved Junes 25, 1936, avthor-
izing a "preliminary examination of the Androscoggin River, in Maine
and New Hampsbire, and its tributaries, with a view to cogtrol of

their floods* and the Flood Control Act (Pubdblioc No. 738, 74th Congress)

approved June 22, 1936, which directs in part as follows:



Hgeotion 6, The Sedretary of War is hereby author-
ized and directed to cawse preliminary examinations and
surveyes Yor flood oontrel at the following-named locali~

tiex, * * * > » ¥ & % & ¥ pAndroscogzin River, Maine * *

*‘l*****ﬁ.ﬂ

2. Prior Reporta. - The only prior reports made on this river
pertaining to flood control are the report made umder the provisions
of House Dommt No. 308, 69th‘cohgt"nu. 1t Session (printed as
House Domont No. 646, Tlet Gongrou, 3d. Session) and the review
thereof . {not printod) dated n.oaber 30, 1936, which was nade under
tho mtherity of resslutions of the Conmittee on Commerce of tho
Unihd Statop Senate and the comittn on Flood Qontrol of tho House
of qurountativen.

3. mm. =~ There are no existing or prior projoets
for flood coniyol for the Androseoggin River.

y, mmmum ~ The m:-oseaggtn Rtvor Basin
is lenntsd prinnipany in wutorn Maine, with part of the hudutar
area, ahout 20 per cent of the total, lying in New Hapnh.tra. The
hasin has a length of 110 miles, a ‘na:i.m width of 5% miles, and a
total drainege area of 3,470 squarse miles, The lake and pond ares,
amounting to 143 square miles or N,1 per cent of the total basin
area, exercises & considerable degree of oentyol over sbout 1,400
gquare niles, or 40 per aent of the total basin area. The topography
ranges from rough and mountainous in the upper portion to broad, low
hille ﬁth aonsid_era‘blo lake and swamp area in the lower pertions.
The river and its tridutaries follow irrezular, winding courses over
dﬁp glaocial overburden beneath which the pre-glacial bedroek drain-
age courses are completely buried, Where the bedrosk is exposed or
clese to the surface, as it is in numerous short channel reaghes in
the high hills and mountains , the channel has not been insised into
the rock more than 5 to 10 fest. The tedrosk is predominantly granite,

sshist and gneiss, with cecasional aress of slate and other metamor-

phis rogk. The overburden consists malnly of gravelly, somewhat
gilty sands,
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5. Development Within the Bugin. - The t@tal population of
the ‘aalin"in 1930 was nbout'150.00€), most ot which is contained in
the six largest oities, all over 3,000 population, which are located
on the main stresm. The upper part of the dasin is largely forest
oovared and has comparatively few settlements. In the lower half
of the basin there is & large volume of manufesturing, the principal
products bo‘i.n;s‘; cotton goods, palp and paper. The lower part of the
bagin has good highways and is served by the Malne Central and Grand
Tyunk Haeilroads.
Rirer. - The Androwsozgin River

rises at the Canadian border near the Peundary between the fStates of
Maine and New Hampshire, in mountainous territery, at an elevation
of abvout 2,600 %o 2,900 feet adove mean sea 1«‘1. From Unbagog
Lake, About 35 miles south of the healwaters, the river flows in e
southerly divestion for abewd 35 miles, then turns easterly into
Maine for about 7U miles, and thence flows in a general southerly di-
reotion for 60 niles to tidewater at Brunswiok, uﬂ.na. The main
stresm has an average lléﬁrover 4¢s 200-mile length of abhout 13 feet
per mile. Much of the fall is condentrated near Berlin, New Hemp-
shire and at Rumford, laine, The avorago. discharge for the S-yesr
" period of redtord at Auburn, Maine, (drainsge area, 3,260 square
miles) 1s 5,420 ¢.f.8.; the maximum, 135,000 6.f.s.; and the minimum,
4685 0.2.m.

7. Trilutaries. - The principal tributaries are showmn in the

following tsble:



TABLE I - TTREBUIPAEIES OF THE ANDROSCOGGIN RIVER

/ | , Distonne
of Mouth
Dratine o from ‘
. River age ‘ Tide~ | Digcharge of Hesord
' ATes Location water :

{sq.mi,)| Headwaters Mounkh (miles) | Max, | Min.| Nean

Megallowsy 500 | A% Interma~ | Errel, 165 Complately Regn-
‘ $ional woun-~| N, H, lat
dary 13 mi,
W. of Big
Island, Me,
Swift 135 | 5 ai, N, of | Humford, 82 | 136.8% | ,05*| 1,87
Boughton, e, Ne,
Tebh 125 | 3 mi. N.E. Dixfield, 15 Bo gaging station
of h‘lﬁ. Ve, Me, .
Dead 100 | mi, B. of | 5 mi, N, 19 No gaging station
Yienna, Ne, of Leeds, ‘
' s,
Nezinsoot 2% | 2 mi. K.¥, 4 mi, R, e ¥o gaging atLtion
of Redding, ®. of
Me, Tarner,
e,
Littls Bryans ¥ond, | aburn, _ :
Androwcoggin 380 | Me, Me. 24 46,58 | .01*| 1,83

* Rogulated by controlled storage.

» = The Apdroscoggin River
hms been very highly developed for pewer. Of an estimated 35%,000

horsepower available, 246,469 horsepower in 42 installstions have
besn developed, Twenty-sight installstlons, uiilising 775 fest of
head aud Sotalling 239,873 horsepover are on the main stream snd the
resaining 18 instellations, with 310 feot of head and totalling
6,595 horsepower, are en the trivataries. The steorage eapacity is
¢qually well developed, smounting to about 7H0,000 sore-fest for the
entire drainege arsa, or about 217 acre-foot per sguare mile. Nost
of this storage is gontained in the large natural lakes in the upper
basin whioh are controlled for power storage. The 1,095 squars
wiles adbove Errel, Hew Haupshive, abaunt 12 per cent of the total




basin ares, are very completely controlled, containing 678,000
acre~fest of storage,

9. Hydirelegy. - The climate is wariadle, with temperatures
ranging from below freesing for the two or three winter months to
the high mmmer t'mperaturen required to support a varied plant
iife, The mean annunl precipitation of 39.4 inches e rather uni-
formly dimiribtated throughout the year, btut it is charscteriged
by short, frequent periods of heavy rain. The annusl snowfall 1s
quite heavy, ranging from sbout 7 inohes near the soast to 130
inches on the northern headwaters, Comparative data are shown in
the following teble:

PABLE II -~ MONTHLY AND ANNUAL TRMPERATURE AND PREOIPITATION -
ANDROSCOGGIN RIVER BASIN

Hean A Hean Eguiwalent Run-off in Inches
Month Temparaturs Precipitation at Rumford, Me,
‘ (D'A =m 2090 lq.mi-\- or 60% of
7 (o%, ) - {Inohem) _botad basin_)

Jan. 16.0 3,03 1,36
Feb, 7.4 2,86 1.16
Mar, 28.8 .35 2.07
ApT, n,2 2,95 3,88
May 23-3 3.31 3.77
June 2,0 3.53 2.09
July 68,0 3.60 1.38
g, 65-2 3.6‘* 1.2}"
Sept, 58.0 3.43 1.23
Ocs. 47.3 3,24 1.41
Hev. L % N 3.39 1.65
Dec. 21.3 3.07 1.41
Annual 42,7 39.40 22,65

10. Regords of Pregipitation. ~ There are 9 observation sta-
tions for precipitation maintained by the United States Weather

Buresn in the Androscogxin watershsd, The data conserning these

stations are listed in the following trble.




TABLE III - PRECIFITATION

STATIONS -~ ANDROSCOGGIN RIVER BASIN

Flevation Perlod of | Length of
Station (Feet sbove Regord Record Remaxics
MlSQL.) (I.”.) ‘
| oquossua, Ne. 153 | 1900-1930 | 31 |1902,03,07,09,32-16,
' 30 rescords incom-
. rlete
Upper Dam, Me, ek | 1886-2935 | 50
Middle Dam, Me, 1430 1905~-1935 n 1935 record incom-
‘ ' plate ‘
Astsaohos Dam, Me, 1528 1911-1933 2% 1933 recerd incom-
Plete
Brrol, N. H, 1260 1885-1935 51 1529, 30, 32, 34
‘ regords incomplete
Milan, N, H, 1190 1887-1898 22 1898, 1926 records
1926-1935 {naomplete
Berlin, K, H, 1110 1887-1903% 35
1918-1935
Rumford, Me, 508 1894-1935 k2
Lewiston, Ne, 162 | 181519355 | 61

11. Recards of Stresm Flow. -~ There are 11 stream gaging sta-

tione in the basin maintained by the United States Geologloal Survey,

Dats comcerning these stations are given in the following table:




TABLE IV » GAOLRG STATIONS » ANDROSCOGAIN REIVHR BASIN

Lecation of Drainage | Period of Disoharge of Record in
: 4 Aren Heoord |ARiS Fest For Gegond
_ Saging Station (sq.mi.) , Mean | lMaximum | Miniwwe
Rrrol, K. H, 1090 19051923 | **
Berlin, ¥, H. 1380 1913-1922 {2180 | 1%,%0 .
Gorham, N. H. 1390 1929-1936 | 2360 | 19,900 g8
Shelburne, ¥. H. 1500 1903-190T | = 185, 600 *
Ramford, Me. 2090 18921936 | 3us0 » 000 »
Dixrield, Me: g230 1902+1908 | 4940 - "
Gulf leland, Me. o860 | 1936 - 118,000 | 1
Auwarn, Me, 3260 1928-1936 | S420 | 135,000 26’0.5‘
Axlegohos Dam, H. H, 233 1912-1935 | »*
Roxtury, Me, 95 1929-1936 | 178 | 13,000 S
‘Seuth Paris, e, 76 1913-192h | 139 6,980 1
19311936

* Plow affectied by sontrelied storage,
**  Campletaly regulated.

12. Acemrasy of Gsgiog Ssaticns. - In general, the ascurasy of
the sirean geglag stations in the dasin is very good. The discharge
is computed from the flow over dums or through gates or wheels st
five of the sleven siations. Good rating eurves have heen developed
for most of the stations for medium and high stages. The racords
are censidered very good, exoept dwring pevieds of iae cover, wham
they are fair.

13. Geseral Xlood Sisuatlan. ~ Adout U0 per cent of the Andves-
coggin wasershed is at least pariislly controlled by the natural lakes
and poads, most of whish are regulated for power storage. This sior-
age, although it does not provids positive flood aontrol at all tines,
is quite effestive in redusing flood stages for ordinary floods. IS
is not, howewver, gensrally offeasive for extreme ficods. The extreme

fleods in this Basin, on the other hand, are possidls only frem the



combination of henvy roin and moliling mmow, zad thelr oesurrence
iz comparatively i1afrequsut. The rosuliting dusages avs confinsd
genarally %o the industrisl sreas nonr the viver dicenel in the
lowar portions of the watershed.

14. Prpes of Stormg. - e storas shich ooour in the Andwoscog-
zin Basin way Do gloasified inte three general typse ss follews:
{1) exteatropienl eyclones; (2) troplos) hurricenss; sod (3) rain
stoyms osused by the rapld Asplaceneat wowerd of o i aly mm{by |
s soldsy, denger air mass, usonlly accomvanied by an extratyopienl
eyclone or & tropiesl hurricams, Of thase, the extvatropiesl oyclones
syre the sost Smsareous. They otouy throughout the yonr asd aye the
prinsipe)l factor in providing the uniform yeureround mrécipitution
of thoe bhasin, The mores severe ruinz zre eaused by the wocond end
third types ¢f storms. The Sropies] hurriconos, however, sre ro-
stricted gensraliy o the summer and enrly full seacols, -~ a time
when the grownd conditions are such thot wach of the Reavy Fainfall
cen We abgorded withont ceusling umamual flooding, The wost dnngerous
stome, from s Tiood standpoint, ave the rains fansed by the wove-
amia of wara and wld alr sasses. Such slorms my ooour ot sny
tins of the year and the most severs floods in the basin are caused
By thie typs of Aletunriante bringing umisusl tempeminres snd henvy
roiafall o & snow-coversd dusin.

15, Effect of Snow. =« Raoont soow sarveys of stomge operators
% the basin indieata ¥hat thors is umally uu seoamulstod watey equi-
wvalent of sdout 10 ilsches In ths smaasl susow cover at the dima of the
apring Ythae' sud that this cover is uewelly converisd $o ron-off
iz ons montinwous nerfed of aduut 10 to 15 deye. Additlonal studies
on spoy run-off made by this office mopert thase obhzsrvations snd
Yeand o0 the condlwsion that snow is towily s contzitmting fhetoyr to
the spriug floods &n this Dasin and 1t may be the pripeipe]l ssuse.



16. Ef{feet of Ice. ~ Ice is also a factor in the floods whioh
osour early in the spring. It is not always, howsver, of grea$ im-
portance. The Androscoggin River flows in a general southerly direo-
tion and normally the 4¢e in the lower resches softens and goes out
sooner than that in the upper reaches and headwaters. On the other
hand, when the spring bresk-up ocours early, ise jams, comprising
thiock, aolid "Blue lce”, are likaly to form at ohstrustions in the
river. On these osoasions serious damage may be caused by these iee
Jems, as during the flced of Mareh, 1936, when s railroad bridge at
Brunswick was sarried out by the force of the jam,

17. Besard of Fest Flaods. -~ The six highest floods of reserd
on the Androsceggin Eiver at Bumford, Maine (drainage aves, _6!.0’0
square miles, of which 1,096 sguare miles are completely n‘enﬁonod)

were as follaws:

TABLE V -~ REQORD FLOODS -~ ANDROSBCOGOIN RIVER AT RUMNORD, MAINE

Average Instantaneeus Average Bun-off
Date : 2l~Hour Peak for One Day in
M eaharge Discharge s, €0, per sg. nile
(ﬁc f.8. ) 1 (ﬂi‘i L1 ) ] .
March 19, 1936 68,300 S 14,000 32,6
April 15, 1895 55,230 | - 26,4
November 5§, 1927 19,100 - 18.7
Mareh 2, 1896 39,010 | - 14.6
May 18, 1893 38,060 - 18.2
March 1%, 1936 35, 600 - 38,200 17.0

18, Iseod Freguenov. - Spring, becewse of the cceurrense of
snow ran-off with or without rain, is the seasen of high water and
floads in the Androscoggin Basin. Of all peamk dispharges greater
than the aversge annual flood over the period of redgerd from 18973 to
1936 at Bumford, one~third oceurred during the month of April and

two-thirds occurred during the months of March, April anéd Uay. The




computed frequency for discharges at Humford, Maire, is as follows:

Period 2l-Howr Diqgharge in e.f.s.
Once in 1 year | 20,000
Once in 10 years 38,000
Once in 50 years 54, 000
Onge in 75 years ' 59,000
Once in 100 years 62,000
19, 9xd. - The Mareh, 1936,

flood in this basin was the greatest on record. The maximum discharge
of 68,300 a.f.9, sxoeeded the highest previously recorded (in 1895)

by nearly 25 per oent and the flood losses were many times graater than
any previously suffered, The f1lood was cmized by a suacession of two
storme within a period of 11 days, Rainfall for the 1l-day period was
heavy throughout the entire New England area, varying from a few inches
along the coast to a maximum of about 20 inches in the White Mountsins,
ihich are the common headwaters of the Connecticut, Merrimmck, Xennebec
and Sseo Basins, as well as the Androscoggin Basin, Tour lives were
lost in the Androscoggin Basin during the flood and over 1,500 families,
involving about 6,000 pecpls, were temporarily homeless. About 2,000
buildings were affscted by the flood. Eighteen bridges wers wholly or
partially destroyed and ten ndditional bridges suffered some damage.
Although the actual ares flooded was not large, several towns wers prac-
tically cut off from the outside world for from one to four days as
railroad, highwey, telephone and telegraph faoilities were disrupted.
Several towns were temporarily without light, power and water. The
depth of uto:; in the area floaded varied greatly. In the towns and
cities & few prinoipal strests were covered to depths of frem one to
five foat generally, although depths as great as 15 feet wers reported
in Brunswick, Maine.
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20. Flaod Danages, - The enly complete data on flood dmmages
available for thia basin are those colladted after the flood of
March, 1936, These figures, however, are very reliabdle, having been
obtained by means of a thorough census of the individunel sufferers in
the hasin shortly after the flood, The resulte of the census are
shown in the following tabdble, Of the total demages of $4,392,000 in
the basin, $R,232.000, or 96 per cent wers in the State of liaine and
the remainder, only 4 per cent, in New Hampshire, There is no record
of the losses in 1896, but it is known that several highway bridgzes
were washed out and that a large nmamber aof legs were sarried away.

In November, 1927, there wers severs losses, espesially at Berlin and
Gorham, totalling about $%00,000 plue an unestimated ameunt for dam-
age to railways. The losses from all prior floods, however, were
prebadly mush lese than those for Mareh, 1936, as tabalated below.

TABLE VI - FLOOD DAMAGES - ANDROSGOGGIN RIVER BASIN - MARCH, 1936

Class — _ Indiveot | _ Direst | Total
Industrial , $ 634,500 $ 861,000 | $ 1,501,500
Commeroial 87,200 302, 200 189, 4oo
Farm snd Rural 900 232, 600 233,500
Residential | 2,600 | 319,600 322,200
Radlroads® 56,800 290,900 377700
Bighways* 550,300 550, 300
Utilities . 6,000 | 149, 200 155,200
Public Funds (Munioipal) 4k, 200 ~_lih, 200
Total Reported $ 818,000 | § 2,756,900 | 4 3,57%,000
Estinated Unreported $ 818,000 o= § =800
Grand Total $ 1,636,000 | $ 2,756,000 $ 4,392,000

* Includes bridges.




thoeugh the area subjacst to flooding in this basin 4e# not large, a
lurge amsunt of indnatrial property is subjeot to damage during ex~
treme floods, Many of the industries of this region, consiating
primarily of textile, Boot and shoe, and pulp and paper mills, are
lecated imedlately adjacent to the normal river channel. Similarly,
the commereial sectlionas of several communities are located near the
waterfront. Theme developments, together with power plants and bridges,
are sabject to appreciable losses within a oomp&n-etwly small sxtent
of flooded area. They ars seriously effected, howsver, only by the
more utrqc floods, The amount of agricultural land flooded may
he extensive for the extrems stages but the damage is moderaste because
the floods usually ocour in the spring before crops have besn planted.
With the exseption of bridges whioh, in many cases, have been rebuilt
at higher elewvations, mest of the develomments are mubject to recurring
damage, In general, the bhenefits of adequate flood control mesasures
would be confined to the value of the slimination of flood damage io
existing develommentes and would have 1ittle effeat on inareasing the
value and produotivity of the area sabdjescs to flooding.

22,

flood damage census, the incremsnts of damage ocaourring in successive
flood stages up to the maximum stage of the 1936 fleod wers determined,
From these data, together with the expsoted stage-frequenocy as computed
from exisﬁng reaords, a damage-frequency relation was determined. The
average swmal value of flood less in that poertion of the Androscogzin
valley lying below prospective reservoir sites was determined an
$453,500, This amount represents the total possidle annuval flood con-
trol benefit which may be Tealized by the complete elimination of flood
demage.

23. Improvement Desired. - No definite opinion on the general

plan and extent of flood control measures has heen expressed by looal

interests.

- 10 -



24,

and most generally applicable methods for flood contrel are the

1. = The mere impertant

protection by levees or river walls, 'oontml by ochanne) improvement

or restificetion, diversion of the flood flows and eontrel By reser-
voirs. In the Androscogegin Basin diversion of flood flows is not
prasticable. Channel improvements and flood protection by lavess or
river walls are not applicable for gomprshensive flood contrel through-
out the entire valley. These methods have been conaldered for 1@0&1
flood protection problems and as supplemantary protection o possible
reservoir contrel,

25, Reseryoir Control. - The most desirabdle method of obtaining
general flood rellef in this basin is by means of reservoirs, A study
of all possidle reservolir sites throughout the basin has revealsd
that thers are soveral favorable sites for flood eontrol ressrvoirs
whieh, in eonjuncticn with existing power reservoirs and natural lskes,
would afford centrel for absut 75 per cent of the total watershed
aren, The provision of such reservoir control would afford apprecisble
redustions in fleod stsges at the principal demege centers in the
basin and would eliminate about 80 per cent of the estimated possidle

flood m“o

There 18 1ittle need for additional power in the Androscoggin Basin

at the prmsent time. The export of hydro-selsotric power from the

State of Maine im prohibited by law and the present leoal needs are
well taken ocare of by eximting installations and by interconneciion
with the adjoining Kennebes Basin. There are several potential power
sltes in the Basin remaining undeveloped and at least one site appesre
to be favorable for combined flood control and power storage with a
vewer installation. However, in view of the excess generating oampacity

now avallable, it would not be prasticable to develop any of these

- 13 -



possibilitien at the present time. Nven if the need for sdditional
powsér should arise, the demand could be met more ecenomically by reds-
velopment of existing installations.

7. laeal Fload Protsesion. -~ An investigation of poesibilities
for lacal flood protestion by means of channel improvements ond levees
or river walls st 13 eri.’lsica.l damaga centers in the basin has revealed
that the cost of providing such protastion would greatly exeesd the
henefits which could be realired. There is, however, epportunity for
allevlntion of the flood sltuation in many of these and other locali~
ties by inoressing spillway ceapatcities and the provision of flood
gaten at the power dams, the prevision of greater alearances of
bridges, and the elimination of ahannel encroschment of bridge plers,
abatments, ete.

8. g8. = Another practical method of lessening

flood damages is by means of the flood-warning service maintained by
the United Staﬁon Veather Bureanr. When s rainstorm is threatening

to pass into the watershed, its probabilities pre studied and the com-
panies oontrolling the storage are informed of the expested rainfall,
If the lakes ars full and the rainfall threatens to be considerabdle,
the water levels ere drawn down in advanoe of the storm. The amount
drawn is determined from the run~off records of the companies and
depends on thes saturation of the ground, snow cover, the season of the
year, ate., as well as on the probable rainfall. By this means stor-
8ge 1o made avallahle when the run-off hegins, and this not only re-
duces the flood levels of the lakes, but also lessens the maxinum dis-
gharge of the river, thus alleviating floold lomses. Of csuree, dis-
tant headwater resorvoirs must be drawn down in ample time, for if
disgharged immediatsly prior to or during the sarly stages of a flood,
they oould centribtute to an inorease in downstream flood stages by
£1lling the valley storesge. Two important faotors affeating floods

in this basin are the extent and water sgquivalent of the mnow cover
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and the condition of the ground underneath the snow. Limited obser-
vations are now mzde of precipitation in the form of snow by the

Unﬁoﬁ. States Weather Puresu, power companies, winter sport orgeniza~
tions and other agenales, but mdditionsl estimates by trained obser-
vers of the amount of snow cover and its water equivalent are neses~
#ary to inorease the value of the flood~forecessing service. lixten-
#lon and correlation of investigationa of hydrologie conditions in the
basin threugh cooperation of all sgencies ooncernsd, to the end that
improved flood forsgasts and sdeguate warning he provided to the com-
paniea cortrolling the atorage and to the publis, appear to be desirabdle.

29. Disoussion. -~ Although apprecisble flood losses may result
from the gccurrsnce of extreme rains on a enow-govered watershed, thn-
frequensy of damaging floode is not great and the average anmal flood
damege is comparztively small, General flood pretestion throwghout
the valley by means of levess, river walls, or channel improvements
ie not prastiosbla end the most favorable local flood protestion ypossi-
bility by this means would cost about twice as muoh as the prospettive
benefits, Reservolr aontrol, however, is entirely practicable snd ui
leagt four sites are available where storage can be provided economi-~
cally, either feor flood control alone or for combined floed con‘trol.
and power storage developments. Although a reservoir system whi&h would
sliminate about 80 per cent of the sstimated possidle amnual flood
damege 1s entirely prasticable, the cost of such & system would net be
Justified by the prospeotive benefits at the prasent time.

30. Congluslens. - Flood sontyvel by mesns of reservoirs, sither
for floed sontrel alone or for combined flood sontrol and pewer gtor- -
age, is entirely praotiocable in this basin but complete protection by
this means is not esonomically jJustified st the precent time. It is
possible, however, that parsial proteotion may be warvanted. It is

also possible that, when and if further development takes piace in the
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valley, the need and Justification for flood control may increase.
Although local flood protestion by means of river walls and channel
improvements is not warranted, it is believed that much can be done
to alleviate local flood problems by the reconstrnction, repair, or
removal of exiating dems, bridges and tuildingzs whiach now form ob-
structions to flood flows. Such improvements could be undertaken
eoonomically when a struoture has reached the end of its economio or
phyeical 1ife, or when reoconstruetion is required for some purpose
other than for flood control alone, It is also beliaved that &
measure of flood protection can be realised by continuation and en-
couragement of the purposeful vontrol of existing etorage whenever
hydrological conditions indicete a probadle flood aituation,

31, Begogmendations. ~ It is recommended that a survey be made
to determine the extent of flood prot;otion by means of reservoirs
vhich can be jJustified. It is also recommended that the states be
encouraged to control the development along the river with a view to
eliminating improper clearances and encroachments on the river chanw
nel and to coordinate the operation of existing storage reservoirs
g0 as to ashieve the maximum flood protection consistent with the con-
gervation requirements of the storage, It is further recommended that
the flood~warning and flood-forecasting services of sll agenoles con-
cerned be extended snd correlated through the United States Weather

Bureau in order that improved forecaste and warnings may be provided.

A, K. B. Lyman
Lt. Col., Corps of Fngineers
Inclos.! District Engineer
Nap of Androscoggzin Basin
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PREBIMENANY BUBIN-TION OF M8 ARDBOBCOSRTIE RIVUR,
MALSHN AGD FNy UAMPSRIRE, YOR FLOUS GOUREOL

e A

S¥1iabas

The Biatriet ngineer finds that, although the Androscoggin
Rasin 1e eubimet to appreciasble flovd losses, the ansun! flond dsaw
age is comparatively sasl) and complets flood protection canvot be
scononionlly provided at the present time. General flood pretec-
tion by meana of levese or ehennel improveasnt is not practicable
and loeal floosd protestion by thowe means ie oot Justified st the
present time. GHeservolr contrel is entirely prootiocnble, howerer,
und 1% is poseldle that psrtic) protection By this means may he
. Jestirled. 1% is alse voosible that, if further develomment tokas

plase in the valley, the need snd Justification for flood sontiwsl
fay Lndrecat,.

The Matriet Duzinser reooamends that a enyvey Be nafe to de-
ternine the axtent of recerwoir control which may be Justified,

The Bhutrict Ingineer further resomsends thet the stutes da
engouraged to nrovide regulstio: for $he elimination of ohannal
marosschnents snd for the sontrol of exieting storage and aleo
that the flood waraing sod flond forsoanting servioss of sl agenw

alsn be extended and correlnted through the Uniled Jtutes Heuther
Buresn,

Yar Depuriomt

Bndted Statea fnginesy Office
Baston, Massschusetts
Dabober 11, 1937

fabject: Rerort on o Pralisinary Zxamination of .Nsa Androsgopzin
¥ver, Haine and Jow Nampshive, for Flood Control

To1 The Division Yaginesr, Horth Atlantlc Diwvieton, lew York, .Y,

1. Authardity. - This report is sulmitted Lo aseordanass with sn
Aot (fublic No. #12, 7Weh Congress) mprroved Jume 25, 1336, author-
iving & "prelisinary oxamination of the Androstospin River, tn Mmine
and Bew Hempshlre, and its tridbutaries, with a viar to 2ontrol of
their floods® and the ¥lood Comtrol Act (Mablis Ha. 738, 7hth Congress)

spproved June 22, 19%6, whish directe in vart ao followm:



*Spation 6. The Desretory of Yar is hereby suthore
ized and direatsd ¥5 covse prelisinary sysminatisng and
garvays for fleod cantrel «f ¢he follewingenused localie
Bhag, ® P v v ¢ 02 ¢ &P fnsescaneetn River, Haine * ?

ﬁs"ﬁ-ﬂ-?ﬂéﬁ!»ﬁf‘ﬂ

2. Prior Ssperts. « The only prior Feports mude on this river
pertalning 3o flond contrel ave the repord mode wnder the provieions
of flonses Tocument No. 3.4, Guth Gonpress, 1st fwasion {printed ne
House Dooumsnt Yo, H46, Tiss Congress, ¥ Session) snd the review
thereaf (not printad) duted December %6, 1936, which was msde under
the authority of resalutionn of the Committee sn (Onmarde of the
United Stater “encte and the Jowmisttes on Flood Contrel of the House

of Representaiives.

% gt » There are no extsting or prier projests
for flood acontral far ths Andrssgozzin Hiver,
i, apshod. - Phe sndroscogein Biver Bretn

is lovated princivally in westarn Haine, with pard of the headwater
sres, sbmt 20 por gent of the totel, lyiag in Yew Hempehire. | The
basin hug & Yength of 110 nﬂ@ﬁ.ra aaximum width of %G miles, and o
total Arsinage ares of 3,470 sguore miles. The lake ané pond area,
smounting to 147% sooore miles or B, per oent of the total hasin
wPem, oxeroives m considerasble degres of control over abeut 1,400
sawore midss, or B0 per oent of the total basin apre.  The topograrhy
ranges from ropgh and sountainons in the wpper portion to broad, low
mils %szth anneidarsble lake mnd swamp ares 4t the lowey :@aﬂlmm

| The river and its tributaries follow ivrepular, winding courses ovar
deﬁs glaoisl overbarden Mﬁmh ohich the pre~gizsis) bad¥esk draine
nZe courses ave ssmpletely duried. “here the bedroek is exposed or

- ¢loss to the surfage, as 1t 48 in sumovous shord shapnel resshes in
the high bille and mountsine , the ohamnel has not been incised into
the rock more than 5 to 10 fest, The bedresk is predeminantly granite,

salilist and gueisge, vith escanisna) aveus of slate and othar matamers

rhie rook. The overbdurden consists mainly of gravelly, semewhut
wilty esnds.



pent GALhAN Ythe Bumin. « The total pepulation of
the Basin in 1930 was abont 150,000, most of whieh is contalned in

the six isrgast oltles, ull over 3,000 popnlation, shish are lec:ted
an the main stresm. The woper port of the Beein ls largely forset
soversd and has compsratively few vottlements. In the lower haif
of the bBasin there 1p & large wolume of manu¥seturing, the princirsl
prodects Belny cotton goods, pulp sznd paper. The lowesr pard of the
buein hus good highways and iz served By ke HMaine Central and frand
Trank iailronde.

6. Deam Ankian of 3. - The ﬂﬂﬂ.ﬂm Biyey

rives at the Censdian dorder nenr the boundary betwean the tates of
Malue and Xew Hemrehire, in mountalnosue territory, st an elevation
of about 2,600 to 2,900 fewt adove mesn sen lavel. Prom Usbagog
Tuke, sbout 5% miles wéaﬁx of the hendwntors, the river flows in &
southerly &‘lﬁoﬁm for abwmt 3% nilas, then turne sasteriy into
" Mekne for sbout 7O miles, whd thense flows in a general southerly di-
reation for 50 miles to tidowstar ot Jrunswiek, Hsine. The main
atream has on eversge slops over its Z00-nile lengih of shout 13 feet
par mile. Muoh of the fall is cancentrated pear Perlin, Hew Hempe
shire and at Rumford, Haine, mo avorzge disoharge for the eyesr
peried of recovd st svbura, Haine, (dreinege ares, 3,280 sgquare
milsa) 48 5,820 e.f.8.0 the meximom, 135,000 0.f.9.] and the minimme,
UE% g f.8. | |

7. Tritatagies. - The primeipal tridutaries are showmn in the
follswing teble:
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¥ Aagnlated by controlled stownpe.

~ Ths Androscogein Bivar

has bean very highly ceveluped for pocer. Of on entimnted I53,&%0
harsecowsr pvailadle, 246,568 toreepower in B2 inetellationn kKave
vaen dovelopsd. Teenty-elght installotisns, utilising 775 fest of

rend and Woialling 33&.‘«5?_5 hotaeparsyr sre on the aain strean and the
reprining 1% Installztisns, w4k 310 feot of baed snd tots)ling

5,596 horsepower, are on the trivutarice.
sgenlly well developed, ssounting to abous 7H0,000 eore-feet for the
audire Sralnnge sven, or stout 217 sere-Teel por sguare mile.
of this storopge Lo onnialosd in She lavge nstural Lakes in fhe upper

The stevars ospuaily is
Yank

basie shich xre dontvolled for power storszs. The 1,09 sonare
miles above Nrrel, Hew Hanpehits, shout 32 per gest of the total
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baain ares, sre very scuplstely controlled, contmining 678,000
zava~fuet of atorsge. ‘

3. Hydrelogy. - The elimstes is Maﬂs, with tenperatures
ranging from balow freeming for the two or three winter wmonths to
the high mwmmer tmmtu?m roguired to suzpert s varied plant |
1ife. 7The mesu aniual presipiistion of 39.4 inches is rather uni-
farmly &intrimted throvughout the yonr, bat it is chwractorized
by shark, freguent perisds of heasvy rain. The annusl saowfall ic
quite hesvy, renglag fros ohout 77 inches nexr the const to 130
inches on the northern hexdwuters. CGowparative dets ave shown in
the following tabdle:

TABLE IX - MONTMLY AND ANUAL TEMDRRATURS SND PREGIVITATION -
AFTHOSCOGGIY RIVER BAGIR

' Kean o Henn i Hguiwelent Run-aff in Inches
Honth | Temperaturs | Presipitation at Tuaford, He,
(A = 2090 sqemd., or 604 of
(%.} _{1oahen) i total basin}
Jen. 1.0 03 1.36
Hor. - 28.8 L . | 2.07
.ﬁ;ar. ] M.a 3095 ) 3438
wey . ! 53.3 331 - 3.77
July 68,0 .60 138
Ang. 65.2 3. % 1.24
Sept. 8.0 303 1.23
oat. ¥7.3 K- | 141
Kov, 34,1 3.39 1.65
nes. | 2.3 3.07 LA
Anroaal _ }"907 ‘ 39.“3 33..55
10. . ~ There arve Y ohservatiion sta-

tions for precizitation maintained by the Muited Staton Yenther
Paremt in the Androsteggin satershed. Yhe dats concersing thaee
gtations are listed in the Tollowing table.



PARLE 131 - FRECICITATION STATIONS - ASDROSCOGOIN RIVER BaSIN
! Blewition | Fericd of | Lenzth of
Stution {Yent adore Resord Resord | Remuxis
. M5, 5 ) (Yoars)
| oquossue, No. 1s3h | 1900-1930 | 3 |1902,03,07,09,32-26,
' . 10 records ineom~
: . plete
Upper Das, He, 1484 18863935 | 50
Middle Dam, He. N30 F 1905-19315 31 1919 record ince-
- ' plete
 Axtmdokon Tam, Ke 1528 | 19111933 23 1933 rocerd ingom= !
; i | i plete
! Beeol, §. H, 1860 1985-3935 51 1329, 30, 32, W™
records incomplete
§ Bilsn, ¥, H, 1190 18871898 2é 1858, 192b records |
1926-1935 | - inoomplete :
Bariin, F. H. 1110 18871903 i
i 1918-3935
Sunford, Me. 505 | 18ghe1935 | W2
Leniston, We. 1 | 1spseens 61

Flow. < Thers are 11 atmmm #ta-

tions in the ‘h&ain maintained by the Hatted fStatas Gmlogimi Survey.

Teta concersing these statlions are glwvmn in tho Tollowing tedhle:



TARLE IV - Ga0ING ITATIONS - ANOROTCOGRIE RIVER Basls

Toaesion of
Geging Ztntion

' Wﬁ@a
inq.mj

Periok of

- Mesharge of Teserd in
Rooord ot A .Ii-',.‘-.__:‘ ) W '

m’:, %’» e
Miﬁ; ﬁo ﬁ.. 4
Goviem, H. B . ;
Sheldurnn, ¥, H. '
Remford, ¥e.
Pixfiald, Mo,
Julf Islond, Re,
Aowres, Ke,

ot Daris, Hee o ioin

1090
L1380
1390

16

390%-1923 |
13131920 |
19291936
W10
1 1892.193%

1902-3.908
1936
19281936

15121915

| 1909-1935

192 3-1924
19311936

e
AT 13000 | 5

w9 ool 2

* ¥iow affevted by sontrolled storsge,

%% Comnlately regulated.

dsag. ~ In genersl, She atunraey of

the shrenm gegiog stotions i the bonin is wery good.

The disohwage

i popnted from She flovy over deme or through gates or sheels zt

five of the elowsn stakions,
foxr mast of the aktations for mediws and high atages,.

tood rating ewress buve oo developed

sre conwidersé very good, enceyt during periods of ica cover, when

they are falr.

soggin watershed 1o st Iecet purbially eontrelled by the matursl lakes
aed sonds, most of wiloh are reguleted for yowsr storspe. Thts abore
agw, although Lt does ot provide poaitive flood cenbrel at all tisws,
iz gquite effective in refuping flosd stsges for ordinary floods. It
1% not, however, gemwrslly offesdive for axirame flosde, The extrems
floods §n tits dasis, o the other dmnd, are poseible only from the




conbinntion of m'rar rain and melting snow, and thelr oecurrvence
1s somparatively infrequent. The resulting dansges ore aonfined
genorsily to the ladustrial arsss nesr the river ¢hurnel in the
lower nortions of the watershed.

1%, Types of Stormg. - The storms whioh ocour in the Androscog-
gin Basin uay be olasrified inte three gonsral types sz follows:
(1) sxtratropicsl eyclones; (2) trapical mrricenesi and (3) rain
storas caussd by the ra;}il& displacesent upwnrd of a warm aly mege by
a eolder, denser alr masa, weuslly mmnpaniea By an extratiodeal
ayelons or a tronicel Mmrrigase. OF these, 3he extratro-isul cydlsnes
ere the most numeroms. They ocour throughont the year and are the
printival fastor in providing the uniform year-round precipisation
of the baxin. The sore seversa raine are eanaed by the segond and
third types of unlores. The tropleal hurricanes, hawever, are ro-
stristed generally to the swmmer and early foll seassons, -~ a $ime
shon the grousd conditiens are sush that mwch of the heavy rainfall
sun be nbenrbed withaut cansing vnuenal fiooding. The sont dangerous
ptoras, from & flood atsudpoint, sve the rains coused By the move-
nentz of wava and ¢old alr sagses, Such atorms msy accar ot any
timoe of the yser and the sost severs floods in the bagin ure eeuned
by thie type of disturbance dringing uomsusl tewperasturss and hesvy
rainfell to a snow-govered busin.

15.
in the basin indionte that there iz usually an scoumulsted watsr egni-

Bagw. - Hecent suow ewrveys of storsge aperators

walent of about 10 iaches in the annusl spow vover at the time of the
spring *Shas” snd thet this cover is usually oonverted to raneof?f

in ane eontimmouns peried of abowt 10 %o 15 &aye. Addidions} n&din
or. sugw vunvoff mede by this office suprort thsse observations and
lezd to the conclusion that snow s usually & sonkridating factor %o
the spring floode in thic dasin snd Lt may He thw principsl capse.



16, xffect af Ive. - Ice iw slso = factor In the floods which
ooour eaPly in the syring. It is net always, however, of grast ime
portangs. ‘the Andresgoggin Biver flows in » genersl southerly direc-
tion snd normelly the 169 in the lower reaches softens and goes 9uk
zooner than that in the upper resches and hesdwaters. On the other
hand, when the spring breakeny sccurs early, ice Jaus, com:rising |
thick, solfd "blue lce*, are likely to forw st obstzuctions in the
river., n these csoasione serious damage may be canred By thase fos
Jome, ae during the fleod of YNareh, 1936, when & railrond hridee at
Erunswick wae eurried out by th# forae of the jan,

17. Beeoxd of fuat
on the Androzeoggin Bivey at inmford, daine {drainzge ares, 2,090

Flasde. =~ Tie aiz Bighest floods of record

square nilas, of which 1,008 sguare wiles are complately sentrolled)
wers ns follows:

TABIE ¥~ RACORD WIOUDS  ADHOSCOOGIR RIVER AT BUMFURY, MAINS

Averagze Inctantansous Aversge Bun-off
Tate Zhtour Peak for tna Nay in
HMogharge Dincharge t.f.n, pEF 2g. Wmile

) (ﬁd.s.-} (ﬁv,_’oin) .
Mareh 19, 1936 o8, 300 7,000 i 2.6
April 15, 189% 55,230 - 35-3
Hovember 5, 1927 319,100 | - 18.7
Mareh 2, 1896 39,010 | - 18.6
May 18, 1893 38,060 | - 18.2
¥areh 13, 1936 35, B0 38,200 17.0

« Sprimg, Dotomess ol tha goenrrence of

snow M0 with or without ratn, is the asasson of high water and
floode in the Androscozzis Bawin. Of al) poak dissharges greater
than the aversgs annusl flood over the period of regserd from 1293 to
1936 at Pomford, one~third oeourrsd during the month of April and
twothirde cusurrsd during the months of Marel, April snd Mey. The




somputed fragusney for disehnrges ot ilumfard, Mailne, is se follows?

Fariod
Once in 1 yeur 20,000
Gnoe in 10 yesrs | 38,000
Onoe in KO yenra 5%, 000
fince in 75 yesre - 59000
Onoe in 100 yeors 62, 000
19.

flood in thie Yasln wns the grostes? on record. The maximuw dtszelares
of B8,300 ¢.f.9. exgeeded the highsat previously rocorded (in 189%)

by nesrly 25 per cont snd the flood losses were many times grantar than
say previonsly saffered, The flood was cuused by e succession of tw
storme within & period of 11 daye. Fainfull for the lleday period was
heavy throughout the sntire Hew Znplend area, mylm fron a few inches
‘along the doast to & maximum of sbont 20 imehes in the ihite Mouwntaina,
whigh ere the soemon hesdwatars of the Uomnestisut, Horrimeck, Sennebee
snd Baso Busins, 9 well nn the Andvoatoggin Basin. Your lives were
loat tn the Andrescoggin Bosin during the flood and ower 1,500 families,
involving nbout 6,0 people, were temporarily bomelesa. About 2,000
mildings ware affeeted by the flond. HighSees dridges were wholly or
partislly dastroyed and ten sdditionsl bwridges suffered some Anmage.
Although the sctosl ares flooded wos wot large, soversl tomns were progw
tically eut off fm the outside world for from one %o four days ae
railrend, highway, tqlaph@au and telegraph fasilities were disrapied.
Sweasral towns were temporarily without light, power and water. Phe
depth of wnter in the area flooded waried grestly. ln the towns and
citien a fow prineipal sirvoet: were coverwd %o depths of from one %o
five faet generslly, nlthough depths an grest ag 15 feet wers reported
in Brunswlek, Halne.

- -



- The only complets data on flood dswages

availzble for this basin are thoze collesied sfter the flned of
Mareh, I9%6. YThese figares, however, are very relisdle, haviang humi |
obtnined by mssne of n thorough censas of the individusl sufferere in
the basin shortly after the flond., The resulis of the ¢eusus ’m*s
shown in the following tu=ble. QF the total demsges of 4,392,006 in
the baein, $H,272,000, or 96 per cent were in the State sf Kaine and
tie remainder, only I por cent, in Now Hampabire. 7There iz no recerd
af the losses in 1895, but 1% ia known thet gevaral blghway .Mﬁgeﬁ
vore mashed sut and thot 3 large numbor of logs were sarried away.

In Zovember, 1927, thers were nevere losses, especislly st Berlin and
Gorhem, Sotalline shout 400,000 ples nn unvetisnted amemnt for dan-
sge to ralleays. The loszes froo all prior floods, however, wers

prokadly mooh less than thare for Mareh, 1976, ms tzlulated below.

TABLE VI ~ FIOON DARAGES « ANDROBCOGGIR RIVER BASIN - MANCH, 1936

) s 3
Clues Indireat Diract Toisl
Industyisl ¢ 6}%0 | & 867,000 $ 1,501,500
Commerois) 87,200 302, 200 389,100
Form snd Daral 900 232, 600 233,500,
Reoldentin) 2,600 319, 600 322, 200
Rallroads® 86,860 290,900 377, 700
Highvays® | 550, 300 550,300
Utilitses 6,000 149, 200 155, 200
Padlte Yunds {Wnieipsl) . w200 | iy, 2001
Zatinated fnrererted .3 m.m _ - $  E18,000
grand Total $ 1,6%,000 § 2,756,000 $ 4,352,000

* fanludes bridges.

“lle



thoogh the ares subject to Fleoding in this basin ie not large, a

luvge amount of industrial property is subject to dasepe during ex~
trene floods. Many of the indnstries of tnle reglon, ennsisting
prisurily of texttile, boot and shoe, and pulp sanéd paper nilla, sre
lonnted imvedistely adfucent %o the noymal river ehannsl. Similarly,
the compercial ssctions of geveral commmities are located nesr the
wpterfront, These developments, topethar with power plants and bridges,
sre sabjest to apprecioblie lesses sithin a comparatively smsll axtent
of fiocded area. Thagy are sericucly affestsd, however, only by the
sore extroms floods. The mmount of sgricultural land fleocled may

be astensive for the extresme etager but the Asmage ie moderate bLaommue
the floods usually wecur in the spring befors crops have been planted.
¥4th the exasspition of dridzes which, in many cases, have boen rebmilt
sk w.;gim' slewkions, mout of the Asvelopments are subleal Yo recarring
Samage. In general, the Yenefite of sdequate flood contrel messures
would ba sonfined 4o She walue of the slimination of flood damspge to
existing deovelopwents and would have 11ttle effent on Snorsasing the
valus and produstivily of the sres subjsot to flooding.

flood demage censun, the increments of damage oocurring in successive
Tioad stages up to the naximom sbage of the 1936 fleod were determined.
Trom thess dats, together with the earpected stage-froguency oz computed
frox existing resords, o dsange~frequancy relaticn was detorsined. The
sversge anmial value of flood Joss in that partion of the Androcgogain
walley lying belew prospective reecervoir sites wix deternined as
$453,500. This smoust represents the tetal possible anemal flood cone
trol benefit which may be resiised By the complete olimination of flood

ad. = No definite opinion on the genersl
plan snd extant of flood control meansures hax bedsn axpresssd by locsl

intarests.



and most generally applicsble methods for flood ssntrel are the
yroteetion by levess or river walls, osntrol YWy ohamnel improvement

or reatificnticn, diversion of the flood flows snd cantrol By reser~
voira. In the Androstosgin Besin diversion of flosd flows is nod
pragtiesble. Channel fmprovesents and flood protestion by levess or
river walle ars not spplicable for comprehensive flood control thavughe
o3t the entive walley. These methods huve deen considered for loenl
flood protection problems and as supnlementary protection o posaible
ranervolr controel.

25. aptrol. - The noot decivabdle method of obtaining

general flood relief in thic tasln i3 Wy means of resedwnire. 4L stndy
of 21) peasidble reservoly sites throughont the basin huz revesled

that thows are zeveral Taverable siten for ﬂm control ressryoire
whieh, in smfunotion with exieting power vepervoirs mnd nstarsil loken,
wmould afford control for sheut T8 per cent of tha total watavehed

srea. The provisior of sash reseyrvolr sentrol »ould afford sorresishle
redustions iu flsod stages ot the principal damsge centers in the
basin and would eliminate cbout S0 per cent of the sstimated possidle

There Ls 1i%tle nesd for additional pover in the Andreccopein BDusin

at the present time. The export of hydre-elestric power from the
ftate of isise Ls prohibited By low snd the presant leeal nesds are
wgll taken onve of B existing installations and by intersonnection
with the adjoining Kennebeo Rasin. Tnere are several potential power
eiter in the Yasin remploing vndevelopsd and st leaet one site appears
to he favorsbhie for sosbdined flood control and poweyr atorage with a
rowey installation. Howewer, in view of the extess generating capacity
tow availsWle, 1% would not be preoticsdle to develop any of these

- 13—
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posaibiliitien ~t the present tise. Sven if the need for sdditional
pawer should srise, the demand could be met more economicslly by rele-
velopment of existing instsllations. |

- An investigetion of posasidlilities

for lecal flood protestion Yy meuna of channel laprovements and levees
or river walls st 1% aritloal dnmage centors in 4he Basin hae revesled
that the cost of praviding such vrotection would grontly oxeeed the
bepefite whish could be realised. There is, howewer, oprortunity for
alleviation of the flood sidastion in m:r of these and obher lacali-
ties hy ineressing epillvay copsolities snd the yrovision of flood
gates st ths powsr dams, the provision of greiter olearances of
ridzoe, and the elimination of chmnnel encroschment of Wridee plers,
shatmemte, otG,

~ Agother practieal methed of leasening

flood demages 1z by means of the flocdewnrning service maintnined by
the ﬁxﬂ.tmi States Geather Mresn, %hen a rrinstorm ie threstening

to pass into the wetershed, its peobedilities sre studied and the comw
ponien controlling the stornge nve informed of She expeoted ruinfall.
If the lakes are full and the rajnfall threstens to be considerabdle,
the water lovels are drawn down in rdwante of the atown., The smount
drawn is deturmined from the run-off redords of the conponies and
depands on ths aszturstion of the ground, sﬁw eover, the season of ths
your, ato., ss well as on Phe probadle rainfall. By this means store
#ge is made avallalle when the Yun-off begins, and this net only re-
fudes the flood levels of the lakes, ut aleo lessene $he maxtem dige
eharge of tha river, thue allewisting flood hmﬁ. Of ecourase, dige
tent hecdwabter reservolirs smust be drowm down in ample tm. for 4T
disohurged immmiistely prior to or during the early atages of a flend,
they osuld osntridute to oo inersass iv downstrsce flood gstages by
filling the vallay eterage. Teo importent foaters arfntm flonds

in this Unsin are e extent and water sguivalent of t!:m STOW COVeT

-1



sad the condition of the grownd andernexth the snow. Linited abespe
wvations are now made of presipitation in the forxm of auow oy the
United States Yeather Burusu, pewer domprnies, winter spert organize-
tisng end other sgancles, tut additionad estimstes by trained chzere
vers of the swount of zspr sover and its watsy smulivelont are neses-
sary Lo laarease the valuw of the flaod~foresasting sarvice. ¥Exten-
slon and sorrelstion of investizstions of hydrologie conditiang in the
baain thraugh cooperztion »f nll agencies sonterned, to the sand thad
imuroved fload forseszis and adegquate warning be provided to the comw
panies controlling the stofage and to the wyublis, appesr to be destrsble,

29. Diagugsion. - Although: agprecisdle flond losses may result
frox the seourrence of extrame rains an A show-eovered waternhed, the
fregumsy of Mzng floode iz not greaat and the sverage anminl flood
dnmage Lo comparatively smsll. deneral flood protection ihrm’hout
the valley by mosns of levses, river walle, or ahannel Improvemenis
is not prasticable and the most favorable local flood protsetien possi-
hii!tr by thie msans would sost zbout twize sp muoh ns the msmﬁw
benefite. Ruservolir eontrol, however, ie entirely prasticable and at
least four sites ore avallable shere storsge ¢np ‘be provided etonomie
2ally, either for fleoad contrsl alone or for cosbined flaod sontyel
snd power stornge developments. slthough s reservolr systes which would
sliminate 2bout BO per sent of Lhe wvatinnted powaidle arnumsl flood
dumage 1o entirely prastisedhle, the cost of such = wystem would uat be
Justified by the vrospoctive Benafits at the prsseat time. |

30. Sonpingissg. -~ ¥lood contrel by menns of reservolre, oither
for flood contrel slone or for comdined flood control mad power ntoy-
zge, 1o entively pragticable fu thiz daein Wt complots protection by
thic means is not ssonmmically Justified at the preseat tine. It 4w
possitle, however, thut partial :émmucn #ay be warranted. 1% i
slao yoasidhle $that, vhem and i forther development tokes lase in the
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velley, the need and jJustification for flood conirol may incrsase.
Adthoogh Tocal flood protestion by menns of river wallz and channel
fuprovements is not warvanted, it is believed that push con be done
to sllevinte locel flood problems by the reconstruction, repalr, or
reasval of existing dams, bridgen and mmim which aﬁw Torm obw
structiona to flood flows. Such improvesents could be underisken
soonomionlly vhen a strecture hss vesched the sud of 183 edonomic or
physioal life, or when reconstruction is reqmired for some purposs
aother than for fleod contral alone. It ia also bBelieved that o
nenpure of flood protestion can Ws renlized by contimustion and en~
vourasgement of the purpossful contrel of existing atorage whanswer
hydrolagical conditions indleate a probable flood sltuation.

3.
to detarmine the extent of flood yrotestion by maens of reservnirs

= It 4is reconusnded that & survey be ande

whioh can be Justified. It is slso recommended that the atates be
encouraged to contrel the development slong the river with a viax ¢
eliminating impropsr slesranstes and enocroschments on the viver ghon-
nal and %o coordinate the operation of exlsting slorage reserwoirs

o0 a8 to soblieve the maximun fleed protection sonsistent with the cone
servition regquirements of the storsge. % iz farther recommended that
the Tlood=warning snd floosd-Toresarting services of sl apencles eon-
esrusd be wxtended and anrrelated through the United States Teathay
Buresa in oxder that inproved foresasts and warnings may be provided.

A K. B, Lymen
3% Cal., Corps of Engineers
Inclon.: Meatriet Sngineer
Map of Androncoggin Basin

- 16 ~



SHERIMENALT HAsEISTION 0P U0 ARRAOEENGS
BA TR AMNY LA PAME “‘f?:ﬁ?éﬂn y’x:’ﬁi‘ Bl iy ey

e i cai

Ex¥1lobus

The Metriet “nginssp finds that, although e Andvoponpsin
Hasin is eubjsct to aprreelsble fovd losess, the ancan’ flosd dame
age 1s comparativaly emal) and copplate flood profeotion dgannol be
seconsmisally provided ab the present Yime. dmnersl flaed proten
Aion by nesns of leveoe or chspael improvesspt L8 not pradtioable
and lesal flnod orataction by thase means ie ot Jostdfied 0% the
pragent time. Hmcervolr srotrel is entirely nracticable, howewer,
apl 1% in coseiblie et poriisd oratettisn by this wasne uay be
Justified. 1% ic alee soesiBle that, A7 furtber develnpmant toktes
riate in the wallay, the mesd nnd Juauﬂmuan for flood contrel
Ay ndrennn, ]

The Hetriet imglinesr reoormonds thut o sarvey be made to do-
teraine Sha srtent of reserwolr éontrel shich muy We Jastified.

The DHetrict fpngineer Mrther rogenmsends $het the estates be
encoraged to ~rovids rtegulatios foy the eliminution of chammel
rneranthsents and for the sontrnl of sxieling atorspe sod zles
thnt the flond wsaraing snd flocd foreezsting services of a1l agene
oles be oxtended und sorreleted through ths Wndted Stotas Yesther
Pareen, '

dar Depuriment

Undted Statenr Tngisesr Gffice
fonton, Huosobivgetts
detober 11, 1437

fadJeekt Becort on p Irelisisary Tzamimmtion of the Andraroosgin
Myer, lnine ad Yow TSaepabire, for Zlesd Oonteel

Tot The Mvision Unginesr, Horth A%lantio Tdvielon, HNew York, 7.

1. Matharite, « Thie reyort is somitted in sevordenos with gn
to% (Publie Ho. 83, TUGh Congress; spreaved Jume 25, 1936, wathore
feing o "prelindnsry exemination of fthe Andyonoggtn Siver, in Yaine
rnd Haw Hamyedire, wnd Ltz tributardes, with o Vview m dontrel af

thadr floode™ and the Flood Comtrol Aot (Pmblie da. 738, 7Heh Congvess)

approved June €7, 19%0, whleh direote in pert sz follsews

i -



sfnetion B, The GemretaTy of War e hevedy suthore
fred and diretted tn gouwse preliminsdy ommminations and
sarvays for flood coniyel »% the fallowingensmed localie
e, ¥ 0 00 0 7 F 3 indronobgrin Biver, Malne * 7

S AU k2
L T A T .

B = The only vrio? reports sode on thio river

portadning to flood gonbrol sre the report mode wnder the provisions
af Houss Yoovment No. 8, G3Ah Congreas, 1st Umgsion (printed an
Hodse Dpousent Ho. GHE, Tist dongrees, i Zession) aof the review |
tharsof (not wrinted) deted Desember i, 1976, which wop made wnder
the enthoarity of resolations of She fm&t&as' on dommerss of the
United Stotes Tawte end the Jomnittas on Fload Contwol of the Houge
of Repressntatives.

L mmmm. - Thopre are no sxioting or orier projests
for Tlond eontwal for the Andeossozpin Rlver,

iz looated prinoivally in western Uolos, with part of the headwatar
nrep, shout 27 por gent of the total, Lying in Yew Hmmpsifre., ‘The
basdn hos u length of 110 milen, » maxisam width of %% miles, znd 2
totsl drsinege ares of 3,47 semnrs Hiles. ‘The 1@ and mond arom,
weonnting to 183 sguare miles or M.1 nor cent of the tets) huein
sam, craveless s considersble degves of goutrol ever abeut 1,H00
sners nllas, oy 45 per eent of 4he total huain we s;_; The $omogea-hy
ranees (Pom rouph and mounisinous in the epper rortios te brosd, low
bille vith donpldersble lske and swep ares 4n the lower povéions,
Tiw rver and ite teibuteries follow irregulcr, witding coursnss ovar
deep glaeisl sverbarden Bensatn which the pre-zisalal Yadrook drslie
aee courses are conplotely Wuirled. “here the bedrook in exiosed or
slose to the suwrface, ae 13 Ls in nusovoue ahiort shenrel reanhes in
the high Mlle and wountsaing , the channel has not been incized ints
the rogk more than 5 to 10 f&et. The hadroak is prodominently granite,
- sohist and gnelss, with wmﬂ@mi arese of glate and other motamor-

rhie rosk. The overbdarden sonsiets mainly of grawelly, comewkt
i1ty amndn,

P



s R%IAN he Hualn. = The totel populution of
i Boskn in 10 wes ghout 196,000, moat of shish is smtained in

tha six largest sities, il over 5,000 popolation, shieh sre lea-ted
m the wein shresm.  The upyer povrt of the baelin fs largely forest
snversd mnd hus somvxratively few sottlaments. In She lower half
af &’m awin thers La o large velume of senufenturing. the pringiral
produsty beln sotton goods, taly sod paper. The lover peart. of the
Bepdn bue geod Meghrays ond is carved by the Haline Denteal and Grand
Teunit “ailrvads.

6. _
rines 5% the Cunsdian ‘hﬁrﬁ# nesr tha bouadary hetween the Utates of

L. - The Andvoveosglin Siver

Kalite acfd Hes Ysarshire, in scastainous territory, st sn olewakion
of nboubt 2,830 %o #,% feet chove nest sex lewel. Prom Unbageg
Takn, about 1% miles south of the hesdesters, the river flove in o
sputherly flrention for adat 35 milae, thm turns sonterly intoe
¥ains for sbowd 70 wilsg, @ thewte flowe in 5 penernl southerly 4
reation for & wiles ¢ tidewster ot Srunswieh, Haine. The nale
stream has on everege alops over ite Z00-mile langth of sboub 1% feet
per mile. Hush of the fall is concentrated nesy Borlin, Hew fesype
stdre snd at haferd, duine., The svar:ize 4il¢ghurge for the swpssy
perdod of resovd st seburn, Nolne, {(drainkge sres, 3,260 sguarse
wilee) e 95,420 o.f.m.r e mawinee, 179,000 e.f.5.1 and the mi.mim.
WeE 0,C.9. | .
1. 1
follewive um@

daring. « The prinsinel mm&wm nre ehoupn in the
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* bagnlated by sontrolled wlovsge.

~ The Sndvescogin Hiwer

ten Baan Yery Mghly develeped for pover. OF an estimsted 53,000
tarseoewsy peailable, SHENEY horsevower in B2 instellstionn Bave
toen deavelnpad. Tessty-sight leetallstinscs, utilising 715 fool of

hand and totalling 239,879 norsepaewr sra on the sais oliresm ond the |

remsintng Y5 installettons, with 110 feok of besl sl Watailing
6,556 borsepgwar, sre an the triveturies. The storazs eapalty is
wyeally »edl dewelipad, swounting o abik THG,000 apre-feet for the

sntire dvsinage arem, of wdoul P17 sore-feet cer squate nile. Vawt

of this storoge :!_.s conkaised in e lurge nelural lokes in $Hhe upser

© Ymedn shich are scontrollsd far power storags.

w B -

The 1,000 sreare
miles above Trrel, Yew Ysmpabire, shont 32 per genk of the totnl



Yaln aves, sre vary complatsly conbrolled, conteising 875,000
sarenieet of BtoPuge.

9, Hyielozy. - Tas ellsate Lo varisbhle, with tesnevainres
renging from below freasing for the tes of three winter seaths to
the high wommer temperturss rogulred $n support o varted plank
3ife. The mesn smuunl W!;gﬂatm ot 39.3 fuchen 4 Mthey unle
‘orniy aintribated thrmx,g?m;t the year, Wt It is chearueteyrized
by shord, Treoguent perisda of hewvy rain.  The soposl soowfall is
qulte henvy, rengisg from nmmt ‘;’? inohes nexr Bhe soset to 130
inches on the northern hesdwnbore. Gosparctive dete sre shown in
the Tollowing tubles

TABLY 11 - HOSTURY ANE ANOUAL TIROBRATURE AXD PREICIPLTATION -

'
Hean i Sgmiveloal Ran-off in Inches
Honth 3 i frsoinitation &t Bwfard, He,
P 0 AnA = B0 vg.ml., or BOG of
(®z.) {1nshes) totel basis)
| ger.e | 8.8 | 3.3% : 2.07
Apr, f k.2 2.9% ' 3.88
siny 53.3 : 3.0 b8 14
Juns i 1.5% 2.09
duly L 8.0 1,60 i 1.38
M‘ sﬁ’lz 30“ i 1-»83}
Sept, 58,0 : 343 | 1.23
fat, A . R 1.4
Eav, ¥ WX 139 3.65
Tt ; 2%e3 3,07 1.4
sl ) LN 19,40 22.5%
10. slian. ~ There are 9 cheerwstion tae

tions for preofitetion maintained by the United ftates Yesther
Barest in the Androceegein v2tarshed. The dabta concerning these
stationg asre listed in the following Nokle.




TARLE LY - PRECLAITATIOR STATICES - ARPBOSCOGHTY BIVER msiy

tionz in the basis malatsined by the Taited Ztatas Seologleal Survey.
tata concersing these stations wre given in the follswing tudle:

A i 3
- Hlewction | Poriod of | Lenzth of ¢
Feubion {Pust above Revord Rosard Remarks
_  ABale) {Yenre) _
{oquoceus, Me. | IS 19002930 | 31 |1907,03,07,09,12-16,
: § piate
{orper Dao, te. | 2WEH | 288629% | %0 |
 uiddle Pam, N, N0 | 19051935 51 11915 rosord fnoom=
plete :
Axtsechos Pam, He, 1528 | 3913~3933 | 23 X933 rosord inmoome
: , o plete :
- Rerol, %, A 3260 1851955 51 199, 30, 32, 3h ;_
#ilan, % e 1190 | 18471898 | 22 1898, 1526 records |
19261975 ! inomplets
Sewitn, N. 0 ‘ M6 3 ISB7-190% 1% '
: 19183335
| somford, Ne. 505 1 agoe1935 1 b2
| raviston, ve, 12 a9 | 6
B & gun Flow. = There are 11 strasn Zaging ata-
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* Fiow affactes by swatvsiled storvage,
W Oemoletely ragulated.

fionis ~ In peneral, the commrocy ot

the ehren gaging stutizne ko the Basia L2 very good. %&m Al auhnryge
48 somputed from Ahe flow gwer damo or through gates o wiwels ut
five of ths olewan stablons. doad reting surves buve bews Sevelnped
fay most of She ststionz for madfus and bigh steges. The Yevords
are connidered vary paod, exept during sevieds of Lfos cowar, when
they are felf.

G = Showt W) per sest of ¥he Andyes

coggin wotershedl fa at lenst mmam esnt¥allad by the sateral dokes
wad W. moak of wileh are mm for yowes storoge. This aloww
sge, slthovgh 38 dcas not srevie 2ositive flaod oomtrel mt ail times,
i quite offective in relesing flosd ﬁ%ﬂn for erdfoury flovds. It
is not, Boswwer, pemarslly effevtive for extreme flacds. The extress
fineds it 4idn Busin, oo the other band, are pousible only from the



conbizntion of hesvy rain and melting enoe, and thelr cogurrwnoe
is evaperatively infrequent. The resulting dessges ore onfined
genorsily to the indnsztrinl sress near the Flver ehaynel in She
lawsr vordions of the watorsimé.

1k,

ghn Busin may be olassified fota three peneral trpes se follows:

stnrng. ~ Yhe storms vhiah scomr o the Andrononge

(1} mtmtmzsm ayelonee: (2) trarioal harricenes: end (3} rain
utoras cansed By the rasild displacenent vpward of & warme sir saes By
n solder, denser sit moss, weually secompenied by an extestra ical
eyolous or tﬁg&lﬂa& murricace. O theae, the extratra-desl cyelsars
are the most numaroua. They coour throughout the yea? mnd are the
oringirval festor in providing fhe uniform yeur-round precipitation
af the baein., 7The sors severa ralne are eonzed By $ho ssgmd and
tuird typen of storss. The troolesl horrioanan, howewar, arve ro-
striated generally to ihe summer and early fel) seascns, - s tima
whaa the provad conditions ave sunh that suoh of the houvy reinfall
gsn be shenrbed without camsing urmousl flooding, The sost danperous
storas, from 2 flood stasdpslint, are Uis raing comssd By the move-
pents of wark sod 6o0ld alr sagses. Suoh atorsn may ssour ot eny
tinme of the ysar snd the soet savere flsoda in the Busin ave caused
by thie tyre of &lsturbunoe Bricging umemnsl temperstarss sasd hewey
rainfull %o a anow-sovered busin,

o, « Hecent enaw garveys of storuge aporolars
in the Bmein indioxte that there in ussally sn scsumulsted wuter soui-

walent of shout 10 inshes in the anoual spow cover ot tha time of the
spring "thaw® snd that this cover iz nemlly converted to raneoff

is ons gontimmdoe period of about 18 %o 15 days.  2448%1onsl gtudies
en scow waneoff sade By this office aupport thess olserwalions snd
lsad to the sonsluuion that ssow is mmmally a conteiboding fscter to
the soring fionds in thiz buein and Lt aay b the princioal cmose. -



a¥ foe. - low 1s ales » faotor In the floode widch

soour asrly in the sprimg. It de uet slways, howewer, of groat im-
porisnee. The Andvoscogein Hiver flovs in & general southarly diree-
t40n and nemally the 10e in the lowar resthes softens and goss out
ganner than thed in the uogey resehes snd hesdwsters, On the otimy
hsnd, when the spring bWrenkenn cooure serly, lce jans, comrlping
thick, soiid Yelue ice*, are likely to form 5% obatrpetlons in the
river. (n ihese ogoasions serious damnge may e censed By thosw foe
Jome, se during the fleod of Huveh, 1915, when s railrond bridgze st
Rrungriok was gareied out by the ferce of the jJan,

iTl.

_ Flanda. - The alx Mghest floocde of record
on the Sndroscogein Biver at fmmford, toine (dvainsge srsa, 2,000

sausrs niles, of which 1,996 sguare milas are sonplately controlled)

wove sz follywa:

TADLE ¥ - RYOORD FIOOWE » ANREQOSOQUIR BIVER AT BUMPORD, WALYE

7
i Average : Inntantanesus Ewsrags Rone-off
Take P Tveye Paak | for Sne ey in
: - Tleeharge | Dincharge | a.f.0. per og. ails
| {afatte ) {c.feme) _ _
Marew 19, 1936 | 68,300 | 000 | 32.
Agril 15, 1695 550230 | - 26,4
- Jovember 5, 1927 3%, 160 - ; 18.7
. dewek 2, 1896 19,00 § - 18.6
hag 18, 1893 38,060 - ‘ 18.2
Haveh 13, 1936 35,600 3,200 1.0

EanaY. - Spying, begsess of the soonrrense of

anav Pucw-off with or _wmhﬁnt yain, is the ssason of high watey and
flopde in the Andrseopgzin Besin. Of all nesk diseharges graster
$han the avernge asnasl flood over the perind of rasord from 1833 to
19356 &3 Pmeford, ane-third ecourred daring the month of ipril and
tro=tuinds cemarrsd dering the mouths of Bareh, Aol wnd Hey. %The




eonmpmtad Tregusuey for dieshargen st suaford, Maine, is se follawss

ol in 1 yesr 20,000
thee in 19 yexfs gLO00
opoe In 50 years 5k, DOG
dnge in 7% yeurs P ERELH
Onee &n X0 yerre 62,000
19. ard. - ™e Hared, 1916,

fiocod in this Dasin 9z the grastest on ravord. The mazizaew disthargs
at B8, %0 a.f.8. excseded the higheat previomely resordad {in 1895}

by neaurly 25 per gent and t»hé flond fooses ware sxny Simus grooter than
sy proviously saffersd. ‘The floed vas omused by & suscession of bwo
storme within a porlod of 1) days. Hainfall for the li-dsy period was
hanwy throughout the entire lew tnglond ares, warying fran o fow inchew
slong the eoant to a maximum of sbowd 70 imekes in the “hits Hountains,
whieh are the common hesdesters of the Comssotiont, Kerriwok, Zeanedeo
and Snee Bneine, so well se the soadrosgoggin Busin. Tone livos wers
lost o the Androstogeln Sasin during the flood and ower 1,500 fanillies,
{nvolwing about 8,5 pesple, were temporsrily homedess. sbeut 2,000
mitladngs wore affestod by the flosd. #lsbtesn Wrddgen vere wholly or
partially destroyed snd fen additions]l deddges muffered some domupe.
1thongh the setoal aren fleoded wie not largs, sewersl towns wels prad-
tically ont of ¢ feom the outside worid for fyem sne to four dsye sz
ruilroad, higtewy, telepbone snd telegraph facilitier were dicrarted.
teveral towng wera temvavrsrily without 1isht, power and ester, The
dnpth af wster in the nrox flooded wsried grezily. 1n the towne and
sitios & For principsl siveets were coversd to desths of from ono to
five foet penvrslly, althongh dexdhe as zrest as 1% feet were raporied
in Iranewlick, Ynine. |



b = TRe only complets data on flood danapes

eiladle for thdz busln are thoss ealleoled after the fiood of
¥areh, 1970, "hane figaves, hovever, ave wary reliable, huving Yeeu
ohtnined by mwsmm of » thorongh gesowa of the irdividnal saffevers fw
the heeln shoetly sftar the flasd. The reslts of the canmie are
shawn o the following tsBle. OF the obad domages of £4,302,00° in
ithe min, th, e, 008, or 96 per et were in the Stale of Melns and
the rescinder, only U nor emni, in Sow Hespehire. There iz 5o resord
#f tha lossse in 1896, But Lt is knows thet covaral highesy bridzes
wora washed out ued thet a Jevge nombar of loage were gurried nway,

In Tovamber, 1927, there wers coavere losens, sepesislly st Seriin and
Goreuae, totsilins abeut 40,000 plus sy unestimsted amonot Lfor deme
wge o mallways. The loszee frow sll prior flesds, howvever, wers
urolahly wook Llems than those for Hisreh, 1976, as tedudnted below.

TARLA VI o FLODD BARAOYE o ANDROSOODGIN DIVRR BABLN - MAKOE, 1936

;
Clsas g Indireet | L Dtreet Yotal
Industrind 3 600 | & #6700 $ 1,551,500
Commeraisl gl 200 | 02, 200 189, %00
Rorm wnd el 90 232, 600 233,500
| Aesisuntiad 2,600 119, 500 392, 200{
| ssdlrosde® 86,800 290,900 3?71»?%
Sainaye™ 0, Tk 550,300
TEL1itien 6,000 18, 200 1§§.m"
Peblte Yunds (funicipal) ‘ W, 200 Wy, 200
Total heported Lt @800 | 52,756,000 | 8 3,5M,000
“etinated Unreported $  SI,000 - $__818,000
Oraad Total § 1036000 1 ¢ 2,756,000 | 4 h.‘ﬁai?,ﬁﬁl’i -

* Includes bridgred.

“=-




tiwash the aves subjent ¢5 Flood:ny in this damin ig pot lerge, »
Yoras meount of Seufnstris) properdy fs sudisot o dasope during e
trene floods. Many of the infustries of thia rogion, oonsisting
primarily of textile, Boot and shoe, and pulp and peper sille, ure
Toosted imceiistely ndjacent %o the normnl river channel. Sisilarly,
the conzerelinl seotlons of sevarsl enmmnities are locuted nenr the
wsterfyort., These developments, together with power plants and bridges,
sre sibisat to syorecieble losses sithin a cosparstively emsll extent
of Fiooded pren. Touy are eerioucly affeated, howewer, only by ihe
sore extrans floade. The smeant of agrisultural land flooded may

e axtensive for the extrene siages but the dswoge ie modersie Dmosuse
the finsdg usually ecumy in the srring defore grops lave beea planted.
w4tk the exgeption of bhridges whieh, in ssny caces, have bass rebdailt
nt igher slswvetions, mest of the develspmwnts m subjeat o reonyring
domage. In genersl, the benefits of adsguate flood epnirel néssures
waaid be senfined to the welue of the sliminstion of flsod dutiaze ta
exiating develapments snd would hava 118t1e offect on inercssing the
valne and produstivity of the aren subjent to fooding.

. ~ farine the
flood dwmsupe cansus, the incrsments of demage soourring in sudcessive
fiood stuges up to the mazxinee stoge of the 19356 fleod were agimim.
Trom theas duts, together w=ith the expuoted stape-freguenay as computed
fron sxisting reserds, =z destnge-freguency relation wus detemmained, The
avervze aanoal velus of flocd loss in that partion of the Androsongein
vslley Yring belar proapestive revervair sites weg deternined as
857,500, This smeunt repressnts the total possible ansmal food can-
tre) henefit whiah may Bs resiiced By the templets &)limination of flend
domoge. | |

23. « %o definite opinior oh the general

plan and extent of flacd conteo)l scasurss hag betn exresssd by loesd

intarenta,



and mout genersalily smdioudle methnds for flnod souliel zre the
proteudisn 3y levess or »iver walle, contvl by ohannel improvement

or ragtificction, diversinn of the flood flows sad eomtral by reser~
voirs. In the Audyoscorsin Bmsin diversion of flsod flows is Bog
praeticible. Channe! ilscrywmesnts st fleod protestion by levses or
river walle are not epolionbls for coaprebensive flsced control thronghe
ant the sntire walley. Thess methods huve Besn sonsidered for leeal
fiond vroteotise problens and as supslomentary rrotestion & possibie
revarvslr contysl,

~ the maat desirvable nathod of obtsining

genersl Llosd reliaf in thic Bseln lu by weans of Teserenivs, 5§ staldy
af 31} poseidlas reservelr 2ileq throughont the Buasin hos revesied
that thare sre neversl faverable sites for flood sontynl reservofrs
vrioch, in cosjusotion =ith existing power vessywelirs and nutursl laskes,
would afford control for aboul 79 per cent of the totel watarshed
wPeme. The provision of sueh reservoir pontrel »mld afferd nurreclsble
raduotions i flood sloges s% the prineipal dewsge centers in the
basin snd wuld elisinate sbout 50 per oect of the wetiastsd rosaible
flond dasage. |

“h. : _
There is 1itils newd for sdoditionsl powver $n the &nﬁﬁ%&n Rumin
xb the present time. The oxpert of hydre-elsatrio nover from the

Htate of Haine e probiuited Dy law and the presont lesszl needs sre
well taken gnre of By existing fnstallations and by interoosusution
with the m}amm Reonebeo Bosin. There ars seweral potential powsr
siten lu the Baain rvmelving undevsleped and =t least one site sppears
tn ¥o favorstle for oombined flosd gontrol and pover atorsge »ith a
mewer installatinn, Sowever, in vioe of the eyvoss generaling espuolity
now avallable, it ewsuld not be practissdle to devslop any of these

“ 13 -



poeaibilitien ~& the present tlse, dven Lf the nosd For additiensd)
power should arize, the demmnd could be met movs scenomicily by vede-
veloymeont of existing fastsllations, |

don. ~ ko iavestig:tisn of poesiblilitles

for lesal fload proteeficn My mauns of charnel improvensats and lovees
or viwy walls st 13 eritios]l Juavee oenters Lo thae Basie has Peveslsd
thet the cost of sroviding such rotaation would greatly axoeed tha
henafite whioh could be reslized. There 1z, howewer, oprertunity for
#1lewintion of the flood situation in muny of thesa and othar losnlie
tles by ineressing s:dllvay copaoiilies and the yravisior of fland
gatag at the powar dame, the rrovisiss of grester olesranges of
Wridzes, and the eliminstion of chansel snorwsehaenst of Wridge rlers,
sbatambs, ste.

= fpother prustioal methed of lesussing

£lood dpages im By pesns of Ybe flpvdewnroing wdarvice saintained bW
the nited States Sasthar Marean. Yhen a roirstorm iz threatening

to peans ints the watershad, Ltz probebilitlies sre atudied and the ot
panies ¢ontrolling the storsge ave informed of the expocted eainfall.
1f the lakes are full and the rainfzdl threclews to b2 consldershle,
ths mnter levels sre drawn down in sdwence of the storm. The swount
drywn i deturmined from the ran«nf? raserds of the anepanies wid
dopends on tha scturstlorn of the ground, saow gover, the seasmn of the
your, abo., se well az on the probable walxfell. Ay thisz means stow-
228 1o wade aveilalile vhan ths yoneof! bmm. sl thiy nok ouly Fee-
duces the flood lowele of the lokes, Dat ales lesvene the sexizom dies-
churge of the river, Stims alleviating flood losses. OF aourse, dise
tant Resdunter regsrevolrs must be drswn down in maples Sime, for AT
sisohrgeld lemsdlstely prior o or dJurisy the early stages of n flond,
thoy Bould coniribuie o on fnersesy in downstresm flood stages by
filling the wvilley storzgs. Tea fmpertuat frotore affecting flonda
in thiz besin ars the extent snd weter equlvslent of ths suow cower

-1} -



snd tha sonditien of the greund andarneath the snow, Lisited obser-
wations sre anw nude of presiplistion in the farm of aus By the
nited %utss Fenthor Barassw, vover eowpenles, wintef spert organispe
tisae and ather agsneles, but additions) estimstes by trained obser-
vars of the swount of zan: gower snd ils wster emuivelent ars nesage
gury 4o increane the walue of the flsodeforstasting service., Yrtene
sion snd eovvelation of invesitigstionz of hydmglogle conditions in the
m&n thrsugh cosperstion of all agoncies conoerned, to tho end that
improvad flond Toresscis snd sdequnte serning be provided to the cove
panies nontrolling the sbovuge snd to the yubile, apreer to be ﬁ_s&szmbla.
29, Diseussion. - Although sppreoiablo flood losces moy remlt

frox the sconrrence i exSreae rainy o & SBOwegOVered satornhed, the
frequesnny a? demagling floode le not greatl and 4he swvarage anpusl nmf
Asmage Ao Wmﬂ.u&r sonll. Genews)l fisod pratedtion tmmﬁ
the walliay Wy saanw of levees, river mﬁ.ln. or ghasnel improvesents

is 5ot proeticshls and the most f&mmﬁln 1nesl floed pmmm poenti~
Bility by thia weans would esst about twise az mueh ze the vrocpsetive
benefite. Reservolr control, horevar, ie entirely pmu__&j.m&lm and ot
laust fenr aites sre avallshle shere stovage sun be provided stonomie
suliy, sither for flesd contrel slone or for nombined flasd eastrol

and power ctorngs developments. aithemefh & TedeYvolr ayeten vihieh womid
slimlaate cbout 50 per feat of 4he satisated rossidie acnuxl Flood
danuge 18 entirely prooticsbls, the cest of sush » eystem would ust be
Jurtifisd By the srospective bansfits at the pressnt tine,

iginns. ~ Flosd contvel by mesns of rezerwolirs, sither
far Tinod contrel alone ar for aonbined flood contwol zad peser steye
agms L9 entively praatioshle fu thiz basin Yut emplete protestion by
this meana s not eoonnmically Justifisd at tho prssent time. 1t &m
ooeeible, however, thudt portiel orotedtion may be warraqted. 3% is
alae possible thet, han and if farthor develapment tskes vlage in the



vailey, S$he need and Justifieqtion for fleood tontenl wmay immau.
AYthough lecal flesd protestlon by mense of riesr wailo and channgl
imgreveneaty Is oot warvanted, 1t in belleved that such eon e dous
te zllevinte longl flosd problens by the reconstraollon, rapalr, or
removal of oxisting damo, bridpes nnd bolldinca which sow form obe
stmstione to flond flows. Sech imnrowesente oould e underinkes
ssonnnically when a styaotoars has resshed the end of 3t economle or
physical 1ife, ar when reoonstrection ie required farms purpose |
other then for flond dontwsl alome. 1% iz aleo Dalieved thut o
sogimre of Tlocd protestisn onn e reslised by conbinns¥on and ene
sourspenent of the purpeseful sontrol of exiasting storape whunsver
hydrological conditions indicate & srobadle flood situstion.

= It s reconvendsd thet 5 wurvey b mede

%o deturmine the sxtent of flood prategtion by means of reservolrs
wnloh can be Jostified. 1% in also rooonmended thut the states e
snoonraged to sont¥el the develompment along the river with u view to
olisinating improper slesrances and encrosshssats on the river ahone
el and to goordinate the aperation of existing storsgs recervairs

w0 88 %0 mohieve the soxliens fload preteetion maith with the ophe
gervstion requirements of ths atornge. It Iz Turther revommended that
the foodemsrning and Flosd-foresssting services of all sgencies cone
sernsd be extended snd corvelsted through the United Ztoten Teuthey
farems in oxder that invroved foredasts sud warsings may be provided.

A. ¥, B, Iymon
Inalon.: Hetrint Tagineey
Hax of adeoscozpic Basin

-lb -



T

PHELIMINARY ¥ rﬁ&‘” TRy OF TnN A%m”ma@x% Bwum,
BALER AUD SUF IAMDS mm, WA RO GUEent,

Wk

yilaten

e Dlatrint Yapinesr finds thal, nlthough the Andwnsoogain
Banin in oubfeot to aprreclsble fised lovuss, bthe sneaal Tlood dame
sge ke oonpnratively smell and completes flosd pretentios duncol Ba
stonnntoally yrovided ot the pressot Line, Ooneral fland protess
tion by means of levesn of shanne) ieprovement $s nok tFaotissble
andt loon) flocd oroteebion By theus Besns in nod Jostified ut the
provent time. ucovenir gonirel is entively pruoticwile, however,
snd 48 ke possille Bt purtisl proteotlion By thda weans way Yo
Jusesitind. 1% ic slse poscible sthas, i furtber developmmnt tnices
plate ko the valley, the nesd snd Justification for flend aondrel
may Lnarenat.

_ The Matriat Ingineer reseuoands Shut & survey e sade to dow
terning tho aztent of vesarwolr oonbrel ohich suy be Jastified,

The Diastrict Ingineer further redontwads that the staten be
mwmﬂ. to nrovide remlation for She alistnation of ohannel
merocslisents wnd for she sontrel of exishing storape snd also
tmt she fload warning sud fleod forvecasting sewvioss of a1l agenw
sles be sxtended ond corraisted thrmyrdh the hted States Yesther
gmMO

Har Depuriment
Dok tad 28sbep Yagineey (1fice
Poutnn, Snswotitastis

SobJestt Serort on o Preliatsary Tmsminetien of tbe Androscosgin
A mm, Hatne and Jew despstdes, for Fleod Oentmel)

o1 the DMivision Unginesr, Serdh silentis PRelainn, Hew York, LY.

1. Zuthoritzr. - This repert Lo muimitled Lo sovordanoes with se
ot (fadlie So. 812, 7845 Comgress) spptoved Juse 3%, 1976, authore
brdng & Ppralivdocry saesinztion of the Andvestosgin Adver, 1o Yelne
aild Tew Hospatire, nd Ate tributeries, wAth » view to uondyol of
thate floode® and the Flood Contwod Aot {Pullie Xo. 738, Theh Conevens)

approved Ame &7, 19%6, whtsh atwwote 45 port se follows?

Hin



sgeation 6, The Zearelery of Yor o herebr authore
f9ed and direoted U camee prelisinaryy sawsinetions and
mreays for flaod conifol b the followving-nuied logalie

theg, 7 * v v 00 o B0 R Anfeentagein Blver, Haine * *
BB - T - ..p.; ‘

arts. » The sely srlor raporte node on $hds Pleer

portadnisg Yo flond control ave the report scde unier the téﬁmﬂuinm
 nf Tonne Voownant Yo, 08, G08h Congress, et Ssusisn {printed uo
House Pooupent o, NG, Tiet Conpress, W feseion) ood the review
tharnof (not sristed) duted Pecesbur 0, 1938, which wue mads under
the authority of resolutiony of the Coonities on ‘oiwmerde He the
nitad Staten Temats and tho CpendtSew an Ylood Contysl of tha House
of Aepvosantalives.

Y. Dekudine Predest. - "hsve sre no sxbetisg or pricr projests
for flond senteal for the Androssozgin Piver.

% pessmiction of A0 islepebed. - The sndroscogain Riwer Basin
i loostedt prinsirzally in wealern Holne, with pory of the hepdealer
.:'w%. et 20 por gant of the Yotal, lying in dew Heepesdre., "he
tasds hee u Yoongth o M0 stise, & marious eldth of U5 wiles, and w
totsl Arsinage ares of LU sguare miles. The lake ond vond area,
apanting to 183 mw# males #r B.Y nue amnt of She total basin
o, Grarolses u consltersile degres oY oontrel over abont 1,U00
st iles, or W: per cent of the totsl hosdn arca. The Sopagreshy
sapges fPon youyh abd sountsinsus in the wpper pertios $0 brosd, low
Bille with oousiderable lake and owasy arss in the lower yovéions,
The rver and She trilmtaries follow izremilay, winding ocourses smu"
deop glontel owerbardss Densath wbieh the pre-glanaiol badvoul: dwplne
e Mrsed are somplotely Wwrled. “here She Yedvenk in sroosed or
clove to the surfsoe, a8 4% Lo in mmorevs shoerd ohanrel resohos §n
the bigh Miie and mountaios . the chenoel Bas not bes: incised into
b vosk movs Shan 5 0 10 fewk. The badreck ia prodontssntly mronite,
ashled and greise. «A%h cvnnsionsl avses of slate and other matamots

ol ook, The overburdes conslats Beinly of gravelly, somemiut
818y sunda. o



Jie o« The tobal pepuloties of

et CARUAn Ehe Sl
the Bosin Ao YN0 weat abont 190,000, mexd of whieh &4 sentnined in
tra olx largest aftioss, 6ll aver %000 popalofion, shioh sre loeccted
an the main gtm Tue wrpe part of the Bosin s lergely Torent
onvared snd buas sovarsiively feor settlssmmte. In 2he lowew half
of $he i&sﬁam thers 42 o large voluse oY soanfoburing, the nrinvisal
sroducty Belns ootlon goods, puly and peper. The lower pars ﬁf the 3
Bundn bas goeed Mghwys and is served by the dsirve Destrsl and Grond
Prank kailosads, | |

§. Dessrintion of She Badn Riear. ~ Toe Andvoscospin Siver
rdaan st the Ounsfisn bordsr nexr $he boundary Betevesn the Ndstes of
Rafse aod Baw Sescghire, s scantalooos ferritory, st an sleowation
of aboob 2,800 t £,55% feat chove mows son level. Fron Undogog
Tadew, abeud 9 25%es senth of the M&ﬁmwﬁss; e viver Tloug In o
southerly dirvestion for odout 3% alloz, then turne ecnteriy Ante
Rodoe for sboed R sdlew, wnd me Tiows i & general ssstherly -
reation for &0 miles ts tidomber é& Brungwiok, falne. The main
shrdan Gas o oversge slupe over 1%s FO0enile Length of sbhout 1% fest
nerg nile,  Wooh of the f8l) o corosntroted mesr Seriis, Hee Yattoe
shirs wnd at Papfowd, Walne, T wverige dieoborge for the wresr
perdod of peooed st suburen, Walse, (drslsage avon, %,260 eguere ,
wilew) dn 5,420 0.f,8.1 the sexmoe, 135,000 @ufonep sud the ninims,
U5 0. f.9.

1.
folioning Seilet
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TRLBIERIES 6 TOR ANDBOBOOSGIN

R T W

. Hagellonay

B Y

| Heptnseot

. m&ﬁﬂ
Androesopgin |

A28

K

%

360

tim f——
Ihary 33 mi.
i%, af g 3
xﬁm‘{ ﬁ@t

5w, B, of |
%Wuxﬁs.

. Paxfield, |
ﬁg %ﬁﬁ, Yo, ‘

% ml. 2,
L Wﬂ;

R 52 BT Bt

i3 mhe BT

2& 2. H. of
I fienna, He.

#

b SRR S

Be B

Wﬁ!‘ﬂl
Herg

B,

130.85

n gaghng &@ﬂﬁn

A %'-5“5‘

o5 |

.

A SRR

1.83

¥ Sagalated by aontrollsd atorspe.

Sevelarmand. of Sater Besourges. - The Andvescoppin Wwer
bms Been vewy Mgily developel Ter sovef. OF an sebimsbed 355, RN
torsesowsr swallsble, H6,U89 hovseposer ta B imstallstione huve
buen developed. Tuntyesight lustalletions, wtillaing 775 foot of
kead and tofalling 239,873 hapsepovsr sra oo the saln etreaw ahd ihe
reasieing 16 inetallellons, wikR 330 fook of besd sod totslling
6,506 bovswpovar, aTe on the tribetarien. The steraze capsnity is
#suzly well dewelopsd, seeasting Yo sbaud TR 00 nere-fest for the
snbire dvelnue a¥er, oF shout F17 sore-fent oo sgunvs mile. Yoot
of this starage I8 donlelined in U large natural Takee in $he uwpper
st ehigh nra controlled for power siovogs. The 1,095 siuare
eilze sbore Yrrel, Sew Yaupahive, shout X2 per sest of the tokal

-l

—tem



Begin ares, sre very cdwslastely sonteolled, contalning ﬁ?&.m
zura=eet of 3LOYEEe.

%
renging from helos froexicg for $he dwo or three winter menths to

Bedralogs. < The olisate Lo warisdle, with tesmerctlores

the kish somser temporcinres ragulizsd $o supperd o varied plant
Iife. The wean suiual yrecizitstion of J%.0 inchwe f2 mtber unie
farmly distritubed theoughont the yeer, %ot It in sharuoberised
by shord, fraquent periods of bewey rais. The asoesl saowfall is
quite hesvy, rengisg from chout J7 inohes nsuy the eosat to Y30
Mnchas on She northern besdwatire. Gomparstive dets ave sbows in
the following table:

TELE IE o« MORVRILY AW ARVUAL TERDERATIRAT ATD PRIYICTATION W
ARORORCOLnTY BYYRE BARLR

!
; Rean ' Hpan § Pguivelent Sun-nff in Inches
Honth enneratars Procivitation ot Tamford, s,
ok w 2090 mgeel., oy 604 of
NS SO o3 T {Inohes) total Danin)
Jat. mﬁ 1‘ Euﬁ ‘ 1.?}6
ob, : 7% ; oI5 i 1.6
oy, 1 ZB.8 3"% 2.97
Lo, % ht.2 2. 95 ' 388
Hay : g«:} ‘ 3.0 3 fl
Juzue R i} ‘ 353 209
July 88,0 i 3,50 1.38
aag. - 65,2 i 3, 6% ' 1.2h
Z6pte ; 58,0 3403 : 1.25%
Dot | K¥1.% : - g |
Ko, % 159 : 1.55
TN § L § 3940 ; 22,65
10. $ian. ~ There are 7 obsorvstion stoe

tions for preeli:itation melstalnod Dy the United A%ates Yoalley
mragi in the Androscopgin saterebed. Toe date comteroing these
stations sre lleted in the folilowing toble.




TABLE IR0 - PHECICITATION JTATIOEE - ARIRGECOGGIN BIVEH Mgy

. Tiewstien | Poriof of | Tengéh of
ftation {¥eeb shove | Sesord | Reserd | Remarka
o : H, 8;3:?&} _ E:m} ]

{oquonsue, We. | 1534 jigooasie | m 3902, 02,07, 09,1216, |
) : | viste
tgper Tan, He. et §ametaags | 50 |

wddle Tam, We. | 1IN0} 19081979 3 19&' ratord Lnonu-
1 i wlete -

 Axiuochos Tuas, He. 1528 BT AN I, 1§3 roterd inoome
‘ } X i Pete

feerol, . H. Y 1BB5-193% s 11529, 20, 32, B
- ; resords insomplete

A AR AR S B R TR RS

"

Wiles, N R 190 | 16871808 1898, 156 resords
§ - ! 1920193 faoremplete

1 Berlin, %. ?L. | ky 3 I+ ¢ 1B87-1303 3
19361535 -

1891035 | b2
_ 18781935 7 134

i santors, ¥e.
- Sawieton, NHe.

I3 B HRE I T N (BRI D

%%

tions 3n the bselz salntuined dy the Usnited Mntes Jeologloal Surwey.
Tate copcerning these siations gre given io the following Sedie:

-



BENAE IV = GEGING ITATIONS o RETSOUOORGIE BITEE Bally

Iseatinn of | tenkenge | Ferief of ¢ Tlucherge of Sseerd in

SO Thaiion < ‘ Bacord

W | seosagey | e

8 | 1mbase imee ;oo |

&aﬁﬂ.sﬁ. e He
dovbeas, F. D
Lhefrne, ¥, M.
arnrd, e,
Thetield, Y
wl? feland, W,
sulmrn, Ha.

3800 iﬂ%"’lﬁﬁz - %g'm :

R IR« o ps T T T R B g S TN g s

i Loy s | | S o [
taizachon Tom, ¥. 4. L @R 1935 | e

9% | wee.3936 | ws | 13000

% | amvans |1 ] gom |
mmm

B % '\. kji.;’f::‘,::i.;..':ﬁf.‘.':j;,'IJ*.’:""":‘.' b A % A, -
Tonth Parle, Y.

ala T ST E LS SRR IR

1390 | 19a9% [26n 15,900 sﬁc::
E 3
-

. _ o 1 BB
1260 -xaaggma 5420 135.‘@%: %ﬁ;

. IR

S TR R AT R A e 2

N TRERICH R YA BN g 7 -3

¢ Fioy effected by sontesiled warage,
«»  Oomplataly regulatad,

guping siztions 3 the Yosin As very gond. The discharge
is oenpubed Yros the flov sver desn or Shrough Zabes oF whecls ot
five of tim olowen stabions. Oond yuting ourves huve baan developed
for mest of She atabions for sefiwe nnd Bigh sheges. The Feoords
pre conslderad very good, escept during perieds of iow cowsr, when
they sre falr.

1. Cessrnl finod UANmation. - Adout N0 per oest of the Andves-
ey watorshol 15 ot Jenst ostinlly mmzm by the nabmul lakes
snd vonds, mtﬁﬁ@mwammmm Fods ohove
wiw, witbnugh 5% does ond Wﬁaﬁ wﬁiﬁ&u Fiond mmz B @il ﬂm.
: wummmmmam am mm:amm It
is sok, MW. Mii:f MM&M ﬁma ﬂw nm The wxkrene
fisode in ke daoln, o tmﬂ%Mammﬂamﬁymm




coxbinstion of heswy rain and melting seow, and Aheir ceeurrence
is coopevabively infregnant. The wouulding dumages are aonfined
ganerally o the indnuteind avoss near the viver shartiel in 4he
lowar corfione of $he natarshed. |

1. ;
| i Bogin Rer be slassified ifnla tores gesaral types se follows:
{1} extratwopdoal cyeloses; {2} Sropioal herricenes; and {3 rein
storms oansad by She Tapld displucemeat wpwsrd of A watm alr wess Wy
a solder, dmuer sir sass, uaselly mosospanied Wy an axtrates:dosd
oyslose o a Swarzdosl uericgoe,. OF these, Rhe extratroe-losl cyelones

¢ Starmg. ~ The storms wileh oftco® in the ndroscogs

are the most nomeraus. They ceour throughsud the yexr aod ars the
seineiral faglor in providing the uniform year-round eesisitatison
af the basin. The wors severe Fains nre soused by Yhe second and
third typee of storms. The trogdesl Marricanes, toveever, are ro-
gtrinted semarally %o She umme® st asrly fell seascns, - & Sime
whan Lhs pyound conditlons ave sund that auch of the heary ralnfsll
can be adsorbed vhthont causing vrascel fiocding. The sozt Songersus
storss, from a flond stundpeint, ave the raius cauped By the moves
#mta of warn aud coldd alr mapuns. Sueh steran oy ooour st any
Lime of the year and the sost esvers floods In tha Basin ars dansed
by this type of distarbsncs bringing wmemsl tesperstures and begwy
rainfell %o a onpw-novaFed dusin,

nf. dngy. « Hecant gpow gaevers of stornge oparatars

in the dmedn lodioste thal thers fw usually an scowsiinbed water equi-
ralent of alout 10 inshes in the smaual snow cover st the Sine of the
STring "Show™ end that Lhie cover iz usurlly oonverted to mumnenff

in one cantiamone pevlod of sbrut 10 10 35 dayw.  Adeitions) ctudies
on asow waze-af¥ sade by this office suprort thees ohuerwvations sod
Llend to the gsnolusion that ssow is vsuglly o conteilntizg frator to
the goring finods in ¢hiz daedn and 1% soy be ﬁ:’m rineipal gauce,



6. 4Pfomt gf Ice. - Yoo 1s &lwn o fagtor i the Floode vhich
ooonr sxrly in the sprisg. It 4e wobt aleayas, however, of groal ime
portanee. The Androscogmin Rwer fiow In o geceral sondherly dirse-
ton and nowmally the ton i the lower reathes softens and gees sut
sarner than that 4n ihs u-opsy recthes and hesduwntary. O e other
hand, whan the mprisg breskeny oosure sarly, ise Jave, convrlaing
thiek, solid "wlue ice®, ave likely o Torw ad obatruetions A the
wsr,  On thase ososslons periouwe dspsge may te canned By thope fee
JSme, ae duying the Pocd of Eavod, 1915, when s railmvond deidge ut
Sroaewtok e eartied out by tha Afnm& of tha Jom.

17. Reeosd uf Pust Placds. ~ The sy highest flocis of record
on the Andvossogein Hiver ot Swwford, Haine (dmaincge nrsa, 2,000

sqasrs milas, of witeh 1,000 sguare miles are nosplately controlled)

pare e follows:

PARER V-« BROHD VLOOTD o ASDBICO0GEE BIVER A7 sManuin, Malun

: iwarege | Inatontanevus Awevags Doneoff k
Tiako B Papk : for (ne Tay A
PMookarae HRechargs S.fa 8. 1P Bg. Wlle
(’E.fnﬁu} 4 - {Mfth) ; ‘ ) )
Waveh 19, 1936 | 68,300 L X N 2.6
sprid 15, 1895 3 95,830 | - ‘ 2B
: ?
Hovesber 5, WET | 19,10 - 187
- nay 18, 185% 38,060 - : 18.2
arsh 13, 1936 § 35,600 T8, 200 | 1.0
8, sEmmney, - Zorine, bDetues of the soowyrente of

snoy Puneof? with or wilbemt rafn, 18 the essesy of high ey and
flonde in the Asdroscuppls Somdn. OF all peal dlseharges graater
than $he aversges ansusl Tiood ower ¥he _wiaﬁ nf regovd fron 149% 4o
1935 £% Panford, onesthird coourved during the menth of April and
tvoethirde socaresd during tha Bonthe of Baroh, LS04l snd Nay. The



oonputed fregunency for disghavges ot Rumford, Maine, iz ss follewss

nne in 1 yoexy A, 000
ggoe in 10 yesrs 8,000
anee in 50 years _ : g, 000
Unes in‘ ™ yesre L RES ¢
Onoe fn 00 yeses 62,000

gotd. - T Hares, 193%&*

Fiood in this buadn vcw the greatest on record. The maxiows dlsohangs
of 65,%00 ¢.f.n. exoseded the highest previctely vecorded {in 1895}

By searly 25 pey aend srnd tha Clond losses were mony times gruter thun
spy previgusly suffered. The flood was ssmeed Wy a maeouseion of two
storms within o porded of 11 dawgs. Falnfall for the Yledsy veriod waa
monwy throughont the entire Jew Yylond nrea, varyisg from o fee inchos
alpag the foast to a meximum of ohont 70 Inokes in the chite Hountalins,
whigh are the aomson holesters of the Conneotient, Meeriweek, Eennebeo
and tneo Hasing, s well ss the asirozcopgin Bssin. Your lives wars
lost $u the sndwootos

zis Besin duritg Yho flood and over 1500 famillies,
iswolving absut 5,00 pesple, wore temcorarily homeless. shout £,000
mildings were affected by the flond. Elehtoesn bridges were ulolly or
rartially dsatroyed anl tes sdditionel brldges smfTored soos Somcps.
tithongl the actnsl) avee Flooded wis not large, sowersl tomns weare pluge
$heslly sut of 7 from the sutelde world far fron ane € four Joys se

. raileend, bighway, telordnne and telegrach frotlities were dismrted,
Seearal Lowns wava tmmmiw without Iig3t, power and ester. The
dapth of watar in e ares Tlooded wurield grestly. In ths Souwse and
sities & Tow prinnipsl strosts were toversd to depths of five ong o
five Toek ponernily, although deathe s zesst ag 1% foet ware rapgried
in ranselok, Hsias,



‘ Ood Dmnnaen, - m only complels dota on flood Rumages
senilsbic Tar $ids besln are thoss oollselad after the flood of
Sarok, 1976, Phese Tiparaw, Doveesr, nve ey relisdle, Muving Besn
- ottalined by oy of o thﬁ#angh-@aﬂ@g& o7 the Andividnasl saffavers fo

tﬁe Brady shortly ofter the fland, The resnlts of the centme e
shous o the fmlzaﬁ%ﬂg‘zﬁ§1a. ¢ the Yolsl Aamages of 4, 390,00 in
the Basin, -%,Eﬁm&%%, or 96 pre sent vere in the State of HUalne amd
the rescinder, only & per cent, in Eos Swmpeahire. Ttere iz no Yetard
af the Youwses 1s 1895, Bat 1% is kuows thed sewarel highwny bridges
wurs sashol ot wed 003 o large rosbor of logs were gorried away.

In Toveber, 1927, thers seve ssvors louses, espesislly ot Berlin and
gortem, Gotsllins abeat HNG,000 plne ok uosotimaied awount for dune
sge 4 vallueyes. The lasses Fren g1l weior flonds, howawer, wér&
prebebly moch less thse those for Huren, 1976, ne talulsted balow.

TARNA L - FUOO THBASES - ANTROVCOUBEY BIVR BANLY -~ BANCYH, 1936
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_fublie ?huﬁs (§Baiai$ﬂ1}

3 67,500
87,200

W 1

2,800 }
86,800 |

W e

ki 55‘?:@@3
1y, o0

200,90 |

550 300
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o
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thoush: the aren swbiont to fleodine i Shle basin ie not large, o
1-rge meount of indastrisl property Lo eubjeot o dasage doring wxe
trons Liooda. Hany of the industiries of this reglon, onnelsding
imerily of Sextile, boot and shoe, sd pulp and paper sille, ure
Toa-ted Imcedintely stjocest %o the anormul viver chasusl. Fisdlarly,
the comzerolsl sentisns of sewarsl comsmnities sre lovsled nenr the
wnterfeont. These developments, topolber sith power slants and bridses,
sre swbioet to spovenisbls lesser =ithin o coppavitively assll oxlast
af Flosted aren. Thay are serisosly affected, Rovewer, only by %M '
sore srtrane flasds, The mount of sericnitars) lasd flooded may

by extensive for e axteeme abagen ot the damage o modersie bpomise
£ floods omenlly opouy in the gving bafore ovope howve bDesn nlanted.
itk the sroertion of bridges which, in many onses, hawe been tabnilt
4 vigher slwwtions, =out of She developmanis are mibioct o resarring
davare, In general, ihe benefitsz of sdegunte fleod contwol messures
wrld be ponfined to $he wulng of the sliminstion of flood danags to
sxintine develazsonts and wmld have Littie offest on iueroesing the
vslve and oroduntivity of the arsa sabjest $o flooding.

%ﬁm TERACLIURE, = }WW ‘ igw

flood domoge ognens, ths inerssents of darage comarring in mctmssxﬁ
flood shxges up to the maolman staze of the 1978 flesod wwve detenmined,
Tpom theas dsts, topethor with the swproled stage~Troguency us comrutsd
fron exioting Peaords, o dmssge-frequancy relstiosn wis dsterninsd., The
avarege aummal valus of ficod loss in thet porbion of the Andvecsessin
vxlley Llying beler prospettive tasnrwly siftes wis dstorsined ug

87, 500. This seeunt Pepressnts the tatal possibtle aurual floed cone
trol banefit whioh msy Do reslised Dy the oswslste ellmination of fisod
Bepoge.

2%. - %o definite opidion oy the genarsl

Thas and extent of flood control secoures hog Been mm by logal
fetavonte,.



snd pont penersily appiiedie methnds for fiood sontrel are the
gratenhion by lowses or ¥lver sslls, contrel by ohianeel fmprovment

or restifiontion, &ivoreinn of She flood flows wnd coslrel Wy reser-
wirs. Iz the Aufvovcoszin Sealn diveraion of flond flows s nok
prasticable. Chenmel isprovesents snd flood protestion Wy lewses o
riwer walls are nod spplischle for cmprehensive flood contrel thwonghe
ot the entire welley., These seothods huwe damn soncidersad for lnesl
flaod rotentinn problens wid ap wuwpplamentary protesiion to possidle

raservolr conteel.

ganeral ﬁmaulm 2 this Wealn $2 By weeos of reesrwnirae. 4 staly
of 21l poselible reaparwolr sites thaoushont the Bosin hus revesied |
that Shovs ave pevsrsl favsrsble sites for flosd control remervolrs
snjeh, in conjunciion with axisting power fegstvelirs and nstural x;m.
would afford costrol far abeat 75 per cent of ihe Sotal watershed
atan. The provision of msuoh reservoelr contrel wosld afferd srorecisble
radnotions 1o Tlaod stigee st the principal damuge csnters in e
pesin and would isinnte shond JG per sent of the wstisuted possidie
fiond damage. |

Toere $v 13ttls need for nddftlonal power Ln the Androscogmia Samin

% the present $ise, The ewport of hydvoeelsotric vover fron the
State of daine is prohioited by law and the present lonal nesds are
sgil token cure of By axleting fnutallations and By intevoesusentlon
with the cdjoining Heunebot domin. Thare urs soveral sotentinl powey
sites in the basin vesslning madewslopsd ond st lspet one site sppears
“ta Yo Tavorsble for ecombined flend aondysl and pover storsge =itk a
rowey instolletion. Fowewse, in view of the wwtese genernting eapaolty
sow avsflalle, 1% would not be procticedle to dewalop any of these

- 1% -



rossibiiition & € procent time. P if the nead for o3ditionsl
pvrar should srise, the demasd gonld b met mare econsmioslly By vede-
valopment of sxisting ivstellstions, |
0d_Proteetion. ~ A lavestigation of rosaidilittes
Tor laoa) flood proteetios By mesnn of shannel W&a and lovess
or river walls ot 173 oritiesl dusage ownters 15 the basir hro Yewsaled
tint e cost of providiag such }mtemm mould pr-ally ewvesd the
bepafite ehiok sonld be reslised, Thare 1%, however, opcattanity for
allevixtion of the flead sidustion in maxy of these and sthey loonlie

thon Wr ingrensing sdllvey copneiiiss and the yreviaion o flocd
xter at the power dans, the prowvision of grecler clesrunces of
beidans, ard the oliminaiien of phuncal encroschment o dridee nlers,
mintoents, oo,

» srnbher pwetiosl methnd of lessssing

Flond dsoses ie ¥ zesne of e Tloacdewnrning petvice usintainel bW
the Meited Stules Desther Seroms. Yhen s Peinstomn is Shreshenling

$o pass $nto the waterphed, §%: probebdiiitiss sre otolied «nd thw v
pesites sontzolling the atorege ave inforsed of Ahe wxpsoted Falnfull,
If the lsken ave foll and the wadnfzll thrsstenes to b2 consider:hla,
ths wate? lovels ors droun fown dn «dvande of e stors. The swont
Sreme io dstempingd frow the run-0f? recorda of the tnwrenies and
dapendes on the mmmﬁim of the growd, snow cover, tho stesan of the
yeur, ol0., e wall ua on the prodabis walzfell. 3y this seans gtore
cae 1s sode availelle vhen the rau-off bagine, and this not ouly re~-
doose the flond loweis of the Yakew, 0t wleos leswens Yhe Asxteas 8o
ehnrge of the river, i%us silevlstisg esd losses. 9F ocouree, dive
tunt hesdwater egerenlce st be draen down In asple time, for Af
Eieahorged insedistely prior So or duriag the waxly stegee of 5 Tlend,
they oould contribote ta s fnofends in dosaatvacs Nood stagon by
£11liag the walley wtorags. Teo Smwrkant fzefore affeating flaods
iz thie Baein are the extent and saber sgulvalent of the gsuow dowor

- i .



sad the ponditien of the geound andernpsth the snew, Idsited obasr-
wakione sve osw msde 2f preeipitetion in thes forw of suoe Wy the

Drited Zaoten Hasiler Sarszan, tower cotpenles, =inker 2700t orgnnisne
Moo and other sgencles, dut afditions) estimetes by Sratned gheere
vors 57 the swonnt of goo: Gover and bz waler sguivelend ape notone
ss¥y to inoresse e value of the flspd-forcossting cervice. ¥xten-
sion and parredlation of investimstions of hydwelogin mﬁlﬁqm- in the
baaln thraugh cosperation of »ll apencien goncernsd, to tho ond thut
Smproved fioad Toressobe med sdeqnate warning be provided o the come
paniss eontrailing the storsge and to the publie, appesr 40 ba Asstrable.
- Atheugh soprestable flood losses say reswdt
fron {he ocourrance of exirese Talng on o SNovessversi satorsbed, thc
freqguenoy of dumaging flonds ie -m& vt snd the cwstugs ansual fleod
Asmnze Lo domparativaly small. Jenersl flond protegtion threwghout

the vallay Yy saans of 1% river mlle, oF chaunel imnrovements

i» so% prosticsdle and the mast favorsdle lseal flood proteation possi«

Bilivy by thie maene would sost ahaut twive zg much s the srospentilive
wrafitn. Henewvoir gontyel, haorewver, i entirely preofioable snd 2t
Touet foar siler are swilabie shore stommge can bs trovided aonnonts
opdly, aither for flesd sontyel slone or for coubilaed flood contesl

m rover storsge dovelorments. Alkheush o reservolr ayatem shioh mm‘
eliminsts shout 80 per nent of the estiontsd powsidle answsl fload
dunge Ls watirely prentisabls, the cont of wavh = systes would rot be
Surbified By the prospestive benefits st the present tise.

- ¥isod contrvl by msans of reserwire, sither

for flood contrel alone or Tor conbined flaod gontvel snd pover olore
oz, is sntlvely prastissdlie to this basln Dot amplete proteation by
this manng iu sof sconominally Suadifisd at tha present time. It is
possitle, howewer, that portial protection msy be wareasted. it ie
asloo ponsidle that, shen and $F furbhoer development tokes visee in the

mlﬁm



valley, the need and Jectitiectlon for flood contynl wey lsovease.
sithoosth loenl Nood vrotsetion by oenus of river walls s chennel
iuprowencnts ks not W%M. 3% 40 bollewed that sl ¢on ba done
to allowiste local flood problems by the recomatraction, vepsiy, or
removel of extsding dwne, bridmes and Hildiuss vhish sow fore obe
stroctiong $o flood flaes. Sooh lmprowments cenld bHe saderéaken
soonosioally chen & strectars Rus resched the snd of 1ts scononio or
phyufosl 1ife, or when resonntraction iz resuired far some pusposs
other thon for floed sontrsl alous. It 1s sleo delisved that -
nesware of flood protsotion cus e resifesd by costioustion aud ane
eouragesent of the rarposeful control of sxisting atorige whenswer
hydvelogioal conditions indicate s probadle fload sitwation.

%1, panded thed o survey bo made
o deborstine the axlent of flood protsotion by msans of reserwnirs
wilah can Yo Jaotifisd. It Lo also rocommended $hot the states Mo
sneovyneed to cont¥el the devslormest slong the viver with & vier %o
olizinatlng improper slssrantes and snovouchasats on the river ochose
nel and %0 ourdinate the operation of existing slorige reservoiss
20 a o sohieve ths maxinums flood pretection sonsistsnt »ith the cone
serwtion requiratents of the stomge. It L2 Tarther roconseided $hut
the flosdemarning and flood-foresssting servides of all agenolise oo
serned te exbwnded nnd eorrelatied throngh the United Utaben Tenther
Barcmn in order thad icpreved fovecasts snd warningzs wsy be provided,

A. ¥, B, tgmon
o % £ol., Oodpr of “nzincers
inelas.: Hateist Tagineer
Bap of 2ndvoveapeiz Rasla

1



PANLIMIRARY EXAMIYATION OF THK ANDROSCOUGGLS RIVER,
BAINE AND XEW AANPSRINE, FOH FLOUD CONTHOL

-

g7llawse

The Mstrict “nginesr fimda that, although the Andrescoggin
Basin &8 subjeet to appreciahle flood lesses, the anmual flood Amm-
age is camparntively ssall and complete flood pretestion cammet be
escononiosily provided at the pressnt time. Ceneral flood protes—
tionhy means of levees or shamnel imyrovement ia not praoticadle
sad loonl flood protesetion by thess means is not Justified at the
present fime. Revervoir contyel is emtiraly prantlienbls, howwver,
and §% ts poassidle that partial pretestion by this means may be
Justified, It in aloo poseihle that, LS further develapment fakes
plade in the vrllay, the Beed ani Justification for fload contrel
asy lrzoreass,

The Maetriet nginesr racemnsnds that s marvey be made to de-
tersine the sxtent of reservelr contvol whioh mxy be Justified.

fhe Matriet inginear further rocomsends that the wtates be
sncouraged ts previde regulation feor the «linimation of ahannel
snareschmente and for the cantrel of exlsting storage ond also
thut the fleod warnisg and flood forscasting survices of all agene
cias be extended and dorrelatsd tlweugh the United Hitates ¥eather
B eEN, .

¥ay Deparinent

Unlted States uginser (ffice
Beston, Masestbuzeiis
Ostoker 11, 1937

fmabJeot: Hepurt on & Praliminary Rzsmination of the Androsboggin
Atver, Haine and New Hamspahirs, for Fiood Contrel

by -1 the Pivisisr Inginewr, Horth Atleatic Uivision, Hew York, H.Y.

1. AuSharity. - ‘This repert is oubaitted in sccordams with en
ot (Pwblie Ko, 812, Thth Congress) aprroved Juns 25, 1976, suther—
taing n "preliminary sxmmination of the Androsseggin Hiver, in Malne
snd New Kempahire, mnd its trimtaries, with n view {0 contral of
thelr fleods” and the Fleod Contrel Aot (Fublic da. T3, THsh Congress)

sprreved Juns 22, 1936, wiieh direats in part an follows:



“Jection 6. The Sseretary of War is heredy muther-
ined snd Airested to osuse preliminary sxaminetions snd
mrveys for flood sontrol at the follovwiag-mmed looalii-

glong, T * % % 2 v & = 2 2 aAndpesooggin River, Mains * *

#ﬁ.utncda'ﬁ

2. Pxiex BepoxSs. = The enly prier reports mede on thls river
pertaining to floed control sxe the vepord mande uader the vrevisivns
of fiouse Pocument No. 308, 694k Congress. let Session (printed as
Romes Document Na. 046, Tlet Congrens, 34 Session) and the review
thorsof l(ut veinted) dsﬁd Dessmbar 30, 1936, which ws smde under
the antrhority of resolutions of the Committee on Osumeros of the
Unised SVaten Senate xnd the Cowmistes on Flood Centirel of the Houne
of aephmtattul.

3. Existing “reiagh. ~ There are mo sxisting or vrrier nrojects
for nagﬁ sontrol for tﬁ sadrossegein River.

ks,

is losated prinaipally in westera ¥aine, with part of the headwmier

a98. = The Androscogxin River Pasin

ares, about 20 per cent of tha $oial, lying in New Hampehirs. Yhe
Banin hre & lsogth of 110 miles, & maximmm width of 55 niles, and a
t08:1 drzinsge aves of 3,470 sguarye miles. The lake sud pend ares,
eseunting to 143 equare wiles or .1 per cemt of the stal Basin
aPen, exereises & oonsideradle degres of ocontrel ever abdomt 1,400
square miles, or 40 per amat of the Sotal dasin mrves. The tepography
ranges from roush omd mountcineus in the upper nertion to Wrend, low
Bille vith considemabdle lske and swemp aren in the lowsr rersions.
he river snd its tridataries fellow irvegulay, wimding coursss over
dsap glasial averburden Demsath which the pre-glacial dedresk dmis-
age sourass axw somplelsly bduried. Where the Bedrock is axposed or
oloss 45 the eurfacs, ss it is in Neabivas short ahasnel renches in
the high hille and mouniaine, the shzans) bas not been inelsed into
the rosk more than S to 10 feet. The bedrosk is predomimantly granite,
sohiist and guelas, with ocoasional areas of slata and othay wetamsor-
phie reck. The overburisn sonsiets mainly of gravelly, scmewbat

silty sands,



3. = The total populasion of

tha dasin in 193D was about 150,000, moat of whioch is contnined in
the ddx largest ocities, all over 3,000 porulantion, whieh are loonted
ou the main stress. The uppsr pars of the basia L4 largely forest
covared and haz conparatively few settlemanta., In tha lower half
of tha Basin thore is & large wlume of mmfasturing, the prineipal
produats being cotton goods, Yulp «nd peyer. The lower part of the
basin has good highways osnd is verved dy tho Naine Contyel snd Orand
Trunk Railrosds,

rises at the Camadian border mear the Doundary bedwern the Statee of
Mainas and New Hampshire, in mountsisous territery, st an slewation
of about 2,600 to 2,900 fest above mean sea lovel. Fros Usdegog
Luke, about 35 miles south of the headwaters, ths river flows in a
mutherly direotion for about 35 uuu.l than turas easterly isto
M2ine for nbout 70 miles, and themas flows in o general southerly di-
reation for 60 miles to tidowater at Brunewick, Msoims. The maln
strean hae an aversge slops over its 200-sile lesgih of about 13 faet
rar sils, Mich of the fall is concentrated near Berlim, New Hamp-
shire and at Rumford, Maine. The average discharge for the 'ﬁynr
veariod of regord at Aubumm, Meins, (drainage area, 3,260 square
siles) 1s 5,120 o.f.5.: the maximum, 135,000 e.f.9:f and the niniwen
468 ¢.f. 8.

7. ZIridutarieg., - The prineipal tridutaries are shown in the
following tablseit



TANLE 1 - TRIBUPBARIES OF THY ANDROSCOUGIR RIVER

Dletance
Drajin- of Mouth :
Rivar nge Iron Mecharge of Regord

Ares Logation Pidewster _
(sa.ml,)  Hesdwabery Month (mideg) Max,  Min. Meon

Megellowny 500 At laterma- Brrol, 165 Completely regu-
tiona)] bound- H. H. lxted
7. of Mg
Island, M.
Swift 138 S mi. H. of . Rumford, 82 136.8%  .08*  1.87
Houzhaton, Ha. e, :
Webb 125 I mi. AR, Bixfield, 15 ¥o geging station
of “eld, He. s,
Bead 0 4 m, . of 5 ui. X. 46 Ho s=ging atation
Yiennn, He. of Lesdys,
Ne.
Nesinscat 21% 2 wi. N9, L mi. N 38 Mo goging etation
of Redding, 3. of
Me. Tarner,
e,
Little 380 Bryant Audarn, 24 h6.58 .0y 1.8%
Androspogein Pond, Ye. He.

* Reguloted by controlled sterege.

8. « = The Andwacog:in River

very
has been/highly develoned for yower. 0Of an estimsted 353,000

horsepower awailuble, 246,460 horespower iu 42 installations have
been developed. Twanty-eight iastsllatiens, utilising 775 fest of
hond and tobtalling 279,673 horsepower ara on the main strem ang the
remaining 14 inetallations, with 310 feet of hesd and totzlling

6,596 horsspower, are on the tribuiariss. Thue storage sgpmeity e
squally well developed, smounting to nbout 7HO,00) mave-fest for the
mtire drainags avre,, or thout 213 scre-feot ner smuars mile. Wyt
of thin storuge 12 contained in the large natural lakes in the upper |
banin which are controlled for vower stommge. The 1,095 mquare

niles adbove Xrrgl, NHew Hampshirve, about 32 rer cent of the tofal



main sres, Are very completely controlled, containing 678,000
acre-fast of storege. |

‘9, Eydrelsgy. = The clinats is variadle, with temperaturss
ranging from below freexing for ke tw or three winter months to
the high wemer tempsraturss required to suprert & warisd plant
1§fe. The mean snnual precipitation of 39.% inches is wather wni-
formly distriduted thmughous the year, bdut 1% 1s charssterized
by short, frequent perteds of heavy rain. thoe asmmusl smowfall is
quite Beavy, Taazing froa about 77 inches neer the coast to 130
insheos on the northern hesdwsters. OCemparative dats are shown ia
the following tadle:

PABLE IT - MOKTHLY AWD AVEUAYL TEMPERATINE AMD PRECIFYEATION -

Nean Mean Equivalent Rum-off in Inches
Month Famparaturs Fresivitation st Rumford, Me.
(B.L. - m nn.‘n. ar M of
(°2:) (iushen) . Setal dauin)
Jan, 16.0 z.0 1.36
¥Yab, 17.b 2.2% 1.36
Mar, 8.8 3.35 2.01
Apy, - 2.9% 3.88
May 2-3 3. n 377
June 0 3.53 2,09
July 68.0 3.60 1.36
Aug. 65.2 3.64 1.28
seph. 58.0 3.43 1.23
Oet. §7.3 .24 1.1
Yo, 341 3.39 1.65
Hew. 21.3 3.07 1.1
© Ammual 42,7 39.% 22.6%
10. Recerds of Pregiritation. ~ Thers are 9 observation sae

tions for pregipitation mintained by the Mnited Stixtes Weather
Burera in the Andrescogzin watershed, The dats concerning thess

stations nre listed in the fellaviug tables



Y - PRECIFITATIC

LALS

ks ¥ L L5 T3 A 48 B RE) G
Yievation  Perind of ™
Stetion {¥Yast advove Hotord Reoord, Bemmrice
_— Ko Sakind {Yeurs)
Oquoswan, . Ne. 1534 19001930 n 1902,03,07,09,12-16,
30 records izeomplets
Upper Dam, Me. 1484 1836-1935 50
Middle Dam, Mo. 130 15051935 i} 1 1935 record inzomplete
Asigeohos Taw, Me., 1%2K 1911-3933 2% 1933 ¥oord inoomplete
Erre}, H. H. 1260 18851935 51 1929, 30, 32, 34
records fncemvliete
Milam, ¥. H. 1190 1887-1898 22 1898, 1926 recerds
1926-1935 inoomplete
Berlin, N, H. 1130 1887-1903 35
1918-1935
Rumford, Me, 505 18941935 k2
Lewinton, Me. 182 18751935 13

11, fegovda of Stwesm Viow. = Thare are 11 straam gaging stations
in ths basin maintaire 4 by the United Sgaten Uselogieal Suxvey. 0Oata

wm-m::‘than stations ars glven in the :l'plloﬂ.n; tadla:



eetlen o ke Period of mmm of Record in

Gaging Station Ares Record  Cublg Veeh Fey Second
(ng.ml.) Nonn Maximes Misimowe
Androstexain Rivex
Rerel, H, H. 1050 190%=1923 +*
Berlim, M. H. 1380 19131922 2180 14,300 .
Gorhem, ¥, H, 1390 1929-1936 2360 19,900 960+
dhelburne, K. H. 1500 1903-1907 = 13.&00 *
Rumford, He. 2090 1892.1936 ag 000 .
Dixtfield, Me. 2230 1902—190: RO - »
Gulf Island, Ne. 2860 118,000 1%-
Audama, e, 3260 192:-1936 m 135,000 .
Magallaway ilver
Asistohos Dem, N, H, 233 1912<1935 »»
Bwif} River
Rexhury, Me. 95 1929-1936 178 13,000 5
& 4 ] '
Seuth Puris, We. - 16 1913-1924 139 6,980 1
o 1931-1936

* Fiow affected ¥y contwolled storege.
s+  Comp ledely vegulabed.

12, jong. - In genewml, the agourecy of

the strean gaging stations in tho basin iz vary goed. The discharge
ie computed fiowm the flow over dams or through gates or whesls ab
five of the . sleven slations. Good rrilng ourves have desn developed
for most of the stations. for madium and high stages. The rmm

are considered very good, exeept during pariods of ice cover, when

sl. ~ Adout 40 per sant of the Andros-
coggin watervshed is at least rextislly contrelled by the natum) lakes
and ponds, most of whioh are regulated for power storege. Thin stor-
age, slthough it does mot previde positive flood contzul at 21l $imes,
is quite sffsctive in reduning flood atages for ordimry fleeds. I8
iz not, nowevar, generally effestiva for exirvems floeds. Tho extrems
floeds ia thie dasin, on the othsr hand, ars possidls oaly Crom the



conbipation of heavy rain and melting smow, snd their oscurrencs
is comparatively infrequent. The remulting dsmages are confined
generally to the industrial arean near the river chamnel in the
lower portions of the watershed.

14, ZTrpes of Storey. - The storms wuich oocur in the Androsseg-
gin Basin mey bo oclassified inte three geners) {ypes as follows:

(1) extratrmplenl cyclones; (2) treplesl hurricsnes; and (3) rain
sterms caused by the rapid displacemont uwpward of a warm alr un}y
n coléer, deuwer air wass, ustally acoomvenied by an extmtsopiosl
mlou oF a tropical hurrieans. Of these, th: extratyopieal oyolonas
ays the most mumerous. They cscur throushout the year and are the
prigsipel factor in vproviding the uniform year-yound resipitation
of the basin., The mors savere raine are caused by the sscond and
third types of stomms. The tropleel hurricanss, however, are re-
strictsd generally to the susmer nnd early fall sensohls, - a time
when the ground comditions are wueh that much of She heavy rainfall
aan %o abserbed without csuaing wmsunl flooding. The most dawgercus
storms, from a flood stendpeind, are the rains caunssd by the move-
amts of wvamm and o0old air masses, Such storms my oocur at any

time of the year and the mast severs floods im thoe dasin are csusad
by thies type of disturbance bringing umisual temperatures and heavy
rainfall to & smsw-tovered Dnaln,

15. Effsot of Sooy. = Recent suav smurveye of slorege overwiers
ia the basin indicats that there is umally an agoumdlated water equi-
valent of about 10 imches in ths amumal wnow cover at the $tims of the
spring “thas” and that this oover is umually comverted to run-off
in one continwous perisd of about 10 to 15 days. Additional estudies
on ww ran~off made by this office mprort thase obesrvations sad
lead to the conclusion $hat enow iz uewily s contribating facter to
the spring néo&s in this dasin and it may b the principsl cause,



16, 5ffect of Ioe. = Ice &8 also n fuetor in the floods which
soour early ia thes spring. 1§ 1a nod alwys, however, of groat im-
yoriandge. ‘The Androsasggin River flows 4n B generel southerly 4direos
tiona and mormally the 4ce iu the lower reaches seftems and goes oud
sconer than that in the wpper reaches and headwaters. On the sther
hand, when the spring bresk-up goccura early, loe lasms, oompricing
thick, wolid "blus Lee®, ar: likely te form at obabructions in the
river. 0Og theae cooasions serious damage way be oaused by these iae
jans, as durirg the flood of Mareh, 1936, whan 2 railvead bridgs at
Brunawick sns carried out by the fowae of the jam,

17. Regerd of Fest Flapdg. - The eix highaet flcods of recerd
on Shs Andvossoxgin Blver at hasford, Meine (Arsinage area, 2,090
squars miles, of which 1,096 square miles sre completely contwolled)

were az Tollows!

Date g;:;:ﬂ un;xﬂm“ !;::r::: :;-::r
:ﬂ%sehnm Dhahuf; c.T.0. par si. mile
Nareh 19, 1936 68,300 74,000 32.6
aprid 15, 1895 55,230 - 26.%
_Hovember 5, 1927 39,100 - 18.7
Maroh 2, 1896 39,010 - 18.6
May 18, 1893 38,060 - 18.2
Mavch 13, 1936 35, 600 38,200 17.0

18. Jlgod Frequenay. - Spring, desruss of the oscurrence of
snow aa-off with or witheut rain, is the season of high water and
floode in the Androsvoggin Basin. Of rll peak discharges grester
then the sversge annwsl flood ever the pericd of record frem 1893 %o
1936 nt Rumferd, one-third cosurred during the month of April and
two=thirds ocourred during the menths of Haweh, April and lMay. The



computed fregueney for dissherges st Rumford, MHaise, 14 s follows!

Once in 1 yemr 20,000
Once 1z 10 yware 38,000
Onse in 50 years 54,000
Omee 2 75 years 59,000
Onoe in 100 yeavs 62,000

- Tas Mavek, 1936,

M& in this basin wes the greatest on record., The maxiswm dlecharge
of 68,300 o.f.s. exsecdsd the Bighent ptﬂienﬂy recorded (in 1‘95)

vy nearly 25 per seni and the floed lch- were many timss graater than
u& previously mffared. The flood was caused by & miccession of two
-i;mn within & pariod of 11 days. mlﬁll fer the 1l«day pesricd was
heavy thrsughout the satira New Englm #u. varying from a fev inches
zlong ths conet 40 » maxiwan of akout 20 inches in the Whike Mountaine,
vhich are the comon headwaters of the Connectient, Merrimack, Kennsbeo
and Saco Basing, ns well as the Androsvegrin Byein, Four lives were
1098 in the Androscogsin B,sin during ths flood and ever 1,500 families,
invelving sbout 6,000 people, were temrorarily homeless. About 2,000
buildings wers affested by tha floed. Fightesn Bridges ware wholly or
partially destrveyed and ten additional bridges suffered some dnmmge.
Although the sotunl ares Tleoded was not largs, several tewans wors Prag~
tically cui off from the oulaide world for from one to four dayr ae
railroad, highwy, talephions sand Salegraph faollities were dierupted.
Seversl townn wera tamporarily withont light, powsr and water, The
depth of water in the avea floaded waried greatly. In the tome and
sitisa » few prinsipa]l sirests were covered te depths of from one to
five fest genarally, although dwpthe as groat as 15 feel weres raported
in Rrunswick, Mnine.



20, flged Demugeg. = The oaly complete data on flood damnges
svallable for this beasin ars thoss collected after the flood of
Unwoh, 1936. Thess figures, Mowever, are very reliadlo, kaving been
ebiained by meane of & therough cenmus of ths individual sufferers in
the Basin shortly after the flood. The resulis of She census are
shown in the following tadle. Of the total damages of $4,392,000 ia
the bdeeain, 34,232,000, or 96 per cent weres in the 3tate of ¥nins and
the remainder, only ¥ per semi, in New Hampshirve. Thers is no record
of the lesses in 1896, But it 1e known that several highway Wridges
wore washed out 2nd that a lavge masber of logs were oarried awmy,

In Novawber, 1327, there wers severs losses, sspetially at Berlia sad
Gorham, sotslling shout 300,000 plus an unestimmtsd amount for dam-

sge to rallwys. The losses from al) prior flosds, howsver, were

prabably mmoh less than those for Maweh, 1936, as tabhlated Ralow:

Induntrial $ 6h,%0 ¢ 867,000 $ 1,501, %0
Genmareiol 87,200 302,200 389,400
Fara and Rursl 900 232,600 233,500
Residansisl 2,600 319,600 322,200
Railroads® 86,800 290,900 371, T00
Highwaye* 550, 300 550, 300
Usilities 6,000 149, 200 15%, 200
Fahlic Punds (Mualsionl) B, 200 Kb, 200

* Includes bYridges.
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though the ares subjest to flooding in this Wmein is wot lawge, &
large amount of industrial property is subjeast to demage during er-
treme floods. Mmuy of the industries of this region, oonsisting
primarily of taxtile, boot and shoe, mud puly and paper mills, ave
located immsdiately adjasent to the norsal river shannsl. Similarly,
the commayalal sections of zevernl comunitiss are looated nesy the
wterfront. Those developmentas, together with powsr Jlsnts and bridges,
are subjsct to apprsaia¥ie lossss within a sonparntively ssall extent
of floodsd aves. Thay are serioundly affeoted, howewver, oaly bty the
move sxiress floods. Yhe amownt of agricultural land flooded mey

b extansive for the sxtresme stages ut the dsmage Lie moderata bsomice
the floods nwmally ocour in the aprimg before cTops have been plamted.
¥ith e exoepiion of Wridges whioh, in many canes; heve boon rebtmilt
at higher slewations, most of ths developamnis are mbjent {o recurring
dansge. In general, the benefits of adegquate flood centrel meamrss
wodld he confined t0 the valus of the slimdimation of flood dsmage to
sxiating dovelopmmmts and would have 1ittle affsct on inorsasing the
valus and produstivity of the area mibject to flooding.

s = During the
flo0d damnge osnmus, ths insrensmts of damege occourving in sacossalve
floof stages up to the maximum stage of the 1936 floed were detersined.

Yron thass data, Yogether with he expssted stage-frequonsy as gemputed
from exisiing records, a damage-frequangy relation was detewmined. The
avsrage sanual wvalne of flood less in that portion of the Andvesooggin
vsllay lying below prospective reservelr sites was determined as
53,500, This swount represents the total possibis snmmal flood oon~
Arol benefis which way be realissd by the complete sliminatiom of floed
damage.

23. Improvemant lewired. - ¥o definits opinion on e gemeral
plan and extent of flood control measures bas bDesn axpreseed Ny loaal

intaresis.
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24,
end mont gensrally applicatle methods for flood comirel are the

= The more ftupartent

protsction Wy levees or river walls, contrel by channel fimprovement

or reatifiention, diversion of the flaod flows and costrol Wy reser-
volrs, In the Androssogain Basin diversion of flood flews is mot
practicable, (hannel improvements and flood proteation Wy levess or
river wails are not spplicalle for comprehensive flood sontrel through=
out the entire valley. These methwis have bean considered for looal
flaod protsotion protlems and as supiylementary protoation to Possible
rvanservoliy oontrol.

25.  Heserwelr Contrel. ~ The most doeirable methnd of obtaining
genaral flood relief in this bacin is by mesna of ressrvoirs. 4 study
of all possidle resorveir sites throwghout the tasin has revealed
that thare ars ﬂ.ﬂu‘ﬁ. favoradle sitas for flood contrel reservairs
which, in conjumciion with extisting yower ressrvelrs and natural lakeg,
would afford control for about 75 per eemt of the total watershad
aren, The provision of such roservoir omtrol would afford apmniﬁmn
reduotions in fload stages at the primcipal dmmags csnters in the
basin and would slimdmats shout 80 per cemt of the estimated possidie
flood damage.

26,
There is 1ittle nesd for additional power in the Androsooggin Hasin

at the rrosent time. The sxport of hydro-slectric power frem the

Etate of Halne is prohidited By law snd the pressat logal neseds ave
woll taken cars of MWy existing installations and by intsrconnsotion
with the adjoining Xennsheo Hasin. There are several potential power
sitee in the basin remaining undsveloped and at lsash one site appears
to e favorelle for combined flood contrel and power ctorage with o
power factallation. Howsver, in view of the exoesa gensrating espacity
now avallable, it sould net be practicable to dewvelep any of these
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poaaiblilities ot the present time., Lven if the necd for additional
power should urise, the demand sould be met mors econtmicslly by rede=
velopment of existing instullations.

&7. logsl ¥loud FProtection. - An investigation o' posaibilities
for looal flood proteotion by wmeana of chm improvamants und levess
or river walls at 13 oriticnl denasge conters in the busin has revenled
thut the cost of providimg such protection would greatly 'um the
benofita shich could be remlived. There 18, however, opportunity for
allsvistion of the flovd situation ia many of these and other loeali-
ties by inereasing apillway capscities snd the provision of flood
gatss ot the power dams, the proviasion of greater clesarsnces of
bridges, and the slimination of channsl eneroschment of bridge piers,
abutments, ete.

28. Yloud harnings. - Another prac’ical method of leassnivg
flood duscges 18 by means of the flood-warning service msintained by
the United Xates Heather Puresu. wHhen a rainstorm is threstening to
pass dnto the wateraled, its probabllitises are studied and the oou-
panles sontrolling the storage are inforwed of the expeoted rainfall.
If the Jukes are fuil and the rainfall threatens 4o be connlderabls,
the wuter levels are dxruws down in advanoe of the stoma, The smount
drawn is determined frow the run-~off records of the compunies and
depetids on the saturation of the ground, snow oover, the seasen of the
yosr, o%6., as well as on the probable rainfall. Hy this asans stor-
age 1s made uvailabloe when the »un-offl begins, snd this not only re-
duces the [lood lovels of Lthe lokes, but slso lsasens the maximum dia-
churge of the river, thus allevintisg floou lossss. Of course, dise
tant headwator reservoirs mist be drawn down in asplo time, fur if
disoharged Lmasdintely prior t0 or during the sarly stuges of a fiood,
they could sontribute to an inorease in dewnsiresm flood stages by
filling the valley storage. Two inportant fanetors nffesting flooda

in this broin are the extent ond water squivselent of the saow cover




and the condition of the ground underneath the snow. Limited obasr-
vationa ore now made of preoipitetion in the form of ancw hy the

United otates Leather Bureau, power companiss, winter sport orgeniza-
tions and other sgenolies, but additionsl estimates by troained Obser-
vora of the amount Oof wuow cover and 1ts water squivalent are neves-
sary to inarease the wvaniue of the flood-foresasting servioe, Exteasion
and oorrelation of investigatlons of hydrologlie coniitions in the

hasin through cooperntion of all agencies concernsd, to the end that
improved flood forscasts snd sdequate warming be provided to the som-
panies eontrolling She storuge und to the publie, appear to be deairable.

9. Disoupwion. -~ Although sppreoiable flood losass may result
fren the voourrence of exirems rains on 2 snow-coversd watorshed, the
frequensy of dsmagling floode 15 mol great snd the average anmnual flood
dumsge is comparatively asm=ll. Gousral flood protestion throughout
the valley by msans of levess, river walls, or channel improvessnts
i pot practionble and thes moat favorable local flood protsotion ponsi-
bility by this monns would oost sbout twico as much as the proapeckive
benefite, Reservolr control, howsver, is aptirely praciicable snd at
least four sites are awiluble whore storsge oun be provided sconomi-
eally, either for fiood control alens Or for ocombinsd Tlood oontrol
and powsr storsge developmenta, Although a ressrwir aysten whieh would
sliminate anbout 80 por cens of the estimated possible snnual flood
daxage is entirely praotisable, the 00st of such e ayatem would not be
justified by the prospective benefits at the present time.

30. Couplusions. - ¥lcod control by menns of reserwoirs, either
for flood contypl alone or for combimed flood control and powsr ator-
age, is entirely practieable in this basia but complete protsosion by
this menne is ROt economieally justified at tho present time. It ix
posaible, however, that partial proteetion mey he warranted. It is

slaw possible that, when snd 1if further development tnkes plsnoe in the



valley, the nsed and justifivatiun for flood control may inoreanse.
although loeal flood protection by means of river walls znd channel
f{aprovesenta 1s not warranted, it 13 balieved that much can be done
t0 aljeviate loenl flood problems by the reconmstruction, repair, or
removal of existing desw, bridges and tuildings whiok now form obe
atrustions to rioud flows, uch improvemsnts sould ba undertsken
soonvaionily when s struoture hus reanahed the end of its goonomic or
physiocs)l life, or when reconsiruction is rejuired for some purpose
sther tham for flood gontrel nlons. It is clso believed that a
msagure of fiood proteotion can be reulized by continuation and ebe
coursgement of tha purposeful control of existisg ntorage whenever

hydroiogioel conditions indiente s probable rlood situution,

3} Kegomuemdations. « It is recomwssnded thut e survey be meds
to detormine the extent of flood protection by meanm of reservalrs
which een be justiried. It is nlso reovmmended that the states be
emsoursged to aontrol the development along the river with n view to
elimineting lmproper olsarances snd ensroachments on the river chan-
nel snd to soordinate the operation of existing storage reservoirs
80 88 to achieve the muximum floocd protection comsistemt with the con~
sorvntion reyuirements uf the atorage. It 1a further recormended that
the flood-warning und flood-forscusting services of all ngeneies onnw
oerned bo extunded :md correlated through the United itates heather

Buresu in order that improved forecests snd warnings may bs provided.

He Ko Be Lyman
Lts Gol., Corps of Zngineers
Inclos: Distriot :ngluneer
linp of androscoggin Basin
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WAR DEPARTMENT
OFFICY OF DIVISION FNGINEER
NOWTH ATLANTIC DIVISION
Room 1400, 80 Breosd Strest,
NEW YORK, N. Y.

Androscoggin R, 2/3.15 Necember 17, 1937.

SUBJROT: Neport on preliminary examination of the Androscoggin
Fiver, Kaine and New Hampshire, for Flecd Contrel.

TQ1 The Chisf of Engineers, . S. Armay,

SYLLABUS

Phe Division Fngincer finds that the Androscoggin
River 1a subjeet to floods. Complete flood pro-
twction can be provided by a system of reservoirs
and axtensive local protestion works., Complete
fleod preteetion is not economically Justified at
the preasnt time. Partial flood protsction oan be
provided by asans of reservoir contrel. It ia
rosommended that a murvey he made to determine the
possibility of providing flood contrel in the
Androscoggin basin,

1. AUTHOEITYT. - This report is submitted in compliance with two
Acts as followe: (1) Seotion 6 of the Vlood Control Ast (Pabdlic Yo,
738 - Tith Congress), apnroved June P2, 1936, which reads in part as
follows?

"Tha Secretary of War is hersby suthorized and directed
to cause preliminary examinations and surveys for flood
control at the following named localities * * » + » + =2
Androascoggin River, Malne, * * *¥
(2) sn Aot (Paudlic No. 812 - 7hth Congreas) aprroved June 25, 1936,
which reads in part az follows:
"Phnt tha Secrstary of ¥War is heredy suthorised and d4i-
rected to canee a preliminary examination to be made of
the Androssoggin River and {ts tributaries in the States
of Maine and ¥ew Haapshire, with a visw to the conirel
of thelr floods, * ¥ *¥

2. PRIOR REPQRTS. - The Engineer Department has made two prior
reports involving flood control on this stream. They are {1) the "308%
report pnblished as House Locument No. 646 - Tlst Congress, 34 session,

and (2) the review thereof, dated December 30, 1936, made purauant to

resolutions of the Committee on Commerse of the U, S. Senate and the
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- Committee on Ylood Control of the House of Representatives., This re-
view report has not been printed, This report of preliminery examine~
tion containe pertinent data inclunded in the review report,

3, EXLISTING PROJECT, —~ There are no sxisting or prior nrojests
for flood control on the Andrntéeggln River,

4, DESCRIPIION, - The watearshed lies in western Ualne snd north-
esstern New Hampshire, It hss a length of 110 miles and n maximm
wiﬁth of 55 miles. The total dralnage area is 3,470 square miles,
Houghly, BO% of the drainage ares ls in Maine and the remainder in Yew
Hampzhire, ABout 143 asquars miles of the watershed are ocounied by
lnkes ané ponds,

5. The region is blanksted with desp glaolal overburden deposited
upon the pre-gimaial bedrock valley system. Bedreck is exposed in nu-
merons short ohannel reaohes in the high hille and mountains. The rook
farmatione are predominately granite, sohist, and gnelise, with oscoa~
sional areas of slate and other metamorphie rosck. The sverburden ls
mainly gravelly, silty sands,

6. The upper portion of the basin i» rough, mountainous, and al-
most entirely covered with forests, The lewer portions have low, partly
wooded hills, considersble eultivated land, laken, and swamp area.

7. 'fhe total populatlon of the basin in 1930 was sbout 150,000.
The six largeet cities in the basin are located on the main stream. They
have popmlations ranging from approximately E.Dﬂo te 35,000. The lower
part of the basin hae good highways and 1s served by the Mains Dentrel
and Grand Trunk Rallrouds. There 1s & large volume of manafasturing in
thie mection., The principal products are cotton goode, yulp and paper
produats,

B. MALR STREAM, ~ The Androscoggin River rises at the Canadian
bordsr neay the Haine-New Hampshire boundary st an elewvatlon of mbout
2,900 feet. It flows in a general southeasterly direotien for abeut 200

miles to tidewatsr at Brunawick, Maine. The stream has an average slope



of about 13 foet per mile. Much of the fall is concentrated near Ber-
lin, New Hmmpshire and at kemford, Uaine,
9. IRIUTARIES. - The prinoipal tributaries of the Androscoggin

kiver nre as follows?

Drainaze Area  Miles from Nouth to
Square  Miles

Strean Tidewater
Magalloway 50 165
Swift 135 az
#obb 125 %
Tiead 100 46
Nesinscot 215 38
Little Androscoggin 380 2
10. DEVELOPMENT OF WATEIR RESOURCES. - The Androseoggin Eiver

has been very highly developed for power. There are 28 installations

on the main stream totalling 239,873 horsspower utilizing 775 Teat of
head, There are 14 installations on the trivutaries totallli.ng 6,596
horsepower utilising 110 Iut of head. The basin has haen equally well
develaped for storage. The existing aontrolled storsge capasity, mostly
contained in the large natural lakes in the upper basin, 1s about
780,000 acre feet. About 678,000 acre feet of thie stornge is in the
1,095 square miles zbove Xrrol, New Hampshire. Thic pation of ths basin,
smounting to about 32% of the total ares, iz controlled well by this
storage.

11. HYDROLOGY., - The mean monthly tempsratures very from 16.0° Y.
in January to 68.0° 7, in July. The mean anmual tesperature ia 1}2.1" ¥.

The mean annwal precipitation is 39,4 inches. The equivalent run-off at
Jumford, Maine, drainsge area 2,090 square niles, is 22,065 inches. The
annual snow !;all varies from about 77 inches at the coast to 130 inches
in the headwaters.

12, Two gener:zl types of storms nacur over the Androascoggln basin,

These are (1) continental storms and (2} tropical hurricanes, The con-



tinental storme oscur througheut the year. They acoount for the un-
ugually uniform distribution of average monthly rainfall. The tropical
hurricanes, accompanied by aevere raina, gensrally occur in the summer
and enrly fall seasons when the ground is dry. The resulting run-off
is correspondingly smell. The mast wevere floode in the bdasin are
ceusnd by general stomms ncoompsenied by warm temperatures and heavy
rainfall on & snow-covered watershad,

13. EROUD CHARACTERIOTIUS, - The existing storage in the Andros-
coggin busln exercines some degree of cantrol over ahout 40 per cent
Ior the drainage ares. This storage is effestive in reducing flood
atagen for ordinary Tlosds. It 13 not safficient to prevent damages
from extreme floods. Snow is uselly a contributing factor to spring
floods fn this basin and it may be the principnl cause. Ice may he an
ilompertant factor in apring floods. Generally, the ice in the lowaer river
noves out before that in the upper reaches vreaks up on account of the
southerly direction of flow of the stream. VYhen the spring break~up
cocurs early ice Jsms are likely to form at obstructiona in the river,
High siagen result above these jams and n stending vave of high veloeity
ts released on the valley below when the Jeme break,

14, 5. - The #lx higheat Tloods of revcord at

Rumford, Malne, drairege asrea 2,090 squars miles, are as followst

Date Mean Dally Disgharge (o.f.g.)
¥arch 19, 1936 68, 300%
Apri) 15, 189% 55, 230
Hovembor 5, 1927 39,100
Mareh 2, 1896 | 39,010
Moy 18, 1893 38,060
March 13, 1936 35, 6000

*  Instsntensous peak discharge 74,000 a.f.s.

*¢ Instantaneous peak dlscharge 318,200 c.f. s,



15. FLOOD FRWGUENCY., - In the Andrascoggin baein floods oaour
uore frequently in the epring than in any other season of the year.
Tmring the period of record from 1893 to 1936 st Humferd, Maine, there
wors eightesn floods with peak discharges greater than ths peak disg~
oharge of the average annual flood. Six of these floads ocourred in
April alone and twelve occurred during the months of Mareh, April and

Hay. The cemputed fregquenoy for discharges at Rumford, Maine, is am

followss
Pasied e edar in Gfen,
(nee in 1 yesar 20,000
Once in 10 yesrs 18,000
Onee in K0 years 54, 000
(nee 3n 75 years , 59,000
Onae in 100 years 62,000

VYery rare floods with pesk dlsoharses appresehing 30,000 o.f.n. may be
axpected,

16, FIO0D LOSIES. - The flood of March 1936 was the greatest of
vacard in the Androscogein basin., The flood was caused by a suacession
of two general storme within n period of eleven days. Rainfall for the
eloven day period was heavy thromghout New Ungland. It varied from a
few inches along the eonst to a maximum of about 20 inches in the White
Hountainos. Several towns were imolated fer ?’mn one to four daye as
rallroad, highway, telephons, and telegraph facilitios were disrupted.
Seversl towns ware temporarily without light, pewer and water. Righteen
bridges were wholly or partially destroysd and ten others wers damaged,
The depth of water in the flooded area veried greatly. In the towns
and cities a few principal streets wers coversd to dapths of frow one
to five fest. In Bromawick, Maine, depthe as great as 15 feat were
reported. About 2,000 tuildings ware affeated by the fleod. About

£H,000 people were temporarily homeless and four lives were lost.



17. The tots]l dnmeges resulting from the Warch 1936 flood
amounted to $4,392,000. Of thie amount 34,232,000, or 96 per oent,
ocourred in Maine and the remainder, or only Y per cent, in New Hamp~
shire. There is no reliable record of the losses that resulted from
the floods of 1896 and 1927. Losses from the latter flood were severe
wat they d1id got reach the magnitude of fhe losses resulting from the
1939 floed. The mnnunl damages from floodas in that wortion of the
basin lying below prespective reservoir sites were determined as
$h53,500, This smount was Gonsidered as the basis for the justification
of poseible flood contrel measures.

18. The srea subject to flooding in the basin is not large. 4
larze amount of industrial property located immediately adjacent to
the normel river shennel is sabjeot to damage I'rom extreme floeds. The
aomnerclal sections of saveral cemwunities located near the waterfront
ere serlonsly affeseted by extrenme floods. Inwmndation of agriculiural
land is not serious as floods usuelly oceur in the spring before orops
are planted. 1In general the benefitz from ndequate T1o0ed vontrol
measures in the beein would be confined to the elimination of damages
to oxisting davelopments. lHenefits from increased value and produsti-
vity of the ares subjeet to flooding would b negligible.

[BOL. ~ The most desirable

mothod of obtaining general flood relief in this basin is Dy means of
reservoira, Niversion of flood flowe is not prasticable. Chaanel im-
pruvcuéut: end flood protestion by levess are not applicable f%r‘ganaral
flood protestion throughout the walley on sogount of the excessive cost,
and the problem of tridutaries. These methads can be eonsidered for
positive local protection as mupplements to poassible reservoir control.
20. There are several favorable sites in the besin for flood con-
trol reservolra. In conjunotion with existing controlled storage these
pltas woulid control about 75 per gent of the watershed area. Thls im sn

unasmially large degree of control., It would afferd appreciable reductions
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in flood stages at the principal demags centers and eliminate arproxi-
mutely EO per cent of the estimuted annual flood damage. Of the 75 per
gent of the wetershed area controlled, the flond control reservoirs
would provide about 42 per cent and oxlsting power storsge abont 33 per
cent. To be effectlive, the operation of the flood control atorage
would have $o be coordinated with the operation of the existing power
storage.

21. An investigation was made at thirtesn danage centers to de~
teraine the possibility ot providing looal protestion works. The cost
of full protection womld excesd the benefits which could be realized.
Pratection works supplsmenting the reduction in flood hetghts obtained
by prospedtivs reservoir control may be Juetified.

22, Home allevistion of the flood situation in many locslities
can be secursd by the exercise of State or local szoning control at the
time present objectionsble structures are replaced becanse of obsolescence

or deterioration,

oxport of hydro-elestrlie power from the State of Maine is prohibited by
law. Pressnt local needs are supplied well by existing installatioens
and inter-conneotions with other systeme. There 1z a possibllity that at
least one of the sites considered in this repert cnuld be developed for
flood control and power. In view of the excese gmmerating capacity now
available, a combined development would not de pructicable at the present
tims,

2’4- L 7. - &l 2 HE .- 3 Gk 'ﬁ" - Tha m"

triat Engipeer finds thut flood contrel, either alone or in econjunction
with power developments, by means of rvessrvolrs is prasticable. Hsn finds
that partial pretection may be ecomomically jJustified. Nocal fleod prob-
lens may he alleviated by exercising State or local soning control at the
time existing structures that form obstructions to flead flows are re-

placed dus to obaclescsnce or deterieration. The Distriet Engineer recom-



uwndes a wurvey to determina the extent of flood protection which can dbe
Juatified, .

25. VIERS OF THE AGTING DIVISION XNGINERR, ~ The Acting Pivision

Tnginear oonours with the viese and recommendations of the Nistrict ¥ne
ginser. The extent of flood loss in the basin warrants accurate dster-
stination of the juntiﬂahlo oxtant of federal prrticipation in flood oon-
trol neé,mrou. . A contimnance of the study under a survey rsport should
davelop further the possibilities of requirements of locsl cooperation
from Stnte and manicipal authorities in the form of goning in the inter-
est of redustion of flood heights and flood danages through slimination
of channel obetructlons.
26. HEQOMMENDATION, - It i recommended that n survey be made to

deternina tha possibility of providing flood control for the Androssoggin

“iver, Maine and New jiampehire.

JoMy €. H. 1LER,
Lieut. Colonel, Corps of Bngineers,
Aoting Division Engineer,

Inel . agcpgz.:
2/3.1k4, in quad.



VAR DRPARTENT
QFVIGE OF DIVISIUE wRGINYRM
NORTH ATLARTIC BIVLISION
Hoom 100, BO Brozd Street,
- !Gm{’ He Yo

Andvonoogein . 2/%15 iwaeaber 17, 1937.

HUBIECT:  Heport on preliminary exsminallon of the Androsenggin
t{year, Hanine snd ¥ew Dampahire, for Tlend Contrel.

kit *ha Ohief of Snglueers, i, &, Amay.

SERLANES
The Pivieion Ynginoer finde that the Androscoggin
#iver iz smbdjest to floods. Conplets flood pro-
teetion oan be nrovided by 2 system of reservolirs
and eztensive local protestlon works. Complete
flaood protestion in not edonomically Juutified at
the present time. Fartial floed rrotection onn he
provided by means nf ressrwolir conbvel. It ix
resommonded that n survey he made $» deternine the
rossibility of previding flood sontrol in the
Androscoggin bayin,

1. AUTHORLTY. - This report ia submitted in aompliance with twe
Aoty ms follows: (1) Zestion 6§ of the “loed Contrel Ast {tubdlie %o,
738 ~ JUth Congress), sproroved June 22, 1916, whioh reads in purt as

followst

*The Secretary of iar is hereby guthorized and dirsated

to onuse rreliminsry sxsminations and surveyes for flond

control =t the fallowing named localitieg * © = ¢ = = =

Androscegrin Aiver, Malne, * = **
() sn Aot (Public ¥o, 817 = Thth Congress) ayrreved June 75, 1976,
whieh resde in part &s f-llowsy

st the Secretary of Har ie hereby sutharigzed and di-

vacted to cavuss n vEslimianary sxumination to b made of

the Androscogzin Hiver mnd its tributaries in the “gates

of Baine snd Hew Hampshire, with = view to the dontrel

of thelr floods, *> ¥ **

2. PRLoE BEPOATZ. ~ The Xngineer Department has made two prior

reparts involviag flood coentrol on this stream. They ars {1) the "308"
revort published as Hom:c Yooumend No. GME = 7lst Congress, 34 session,

ant (7]} the roview thereof, dated heasember 30, 1936, made rursmant to

reuolutiong of ths Committeas »n Commeras of the 1, S, Lenste and the

-]l -



Comaittae on Flood Control of the jovwe of Hepresentatives. This re-
via® resert h:s not been printed, This verort of praliminary examine-

tian contaisx vertinmmt dst: inoluded in the revise repors,

angtern ew Hmmpshire, It hes a lengéh of 110 miles snd 2 marisws

width of S5 miles. The tatal drainsge ares iz 3,HT0 sguare miles.
fonehly, BOY of the drainsce area Is in zaine and the remuinder in lew
'aaa‘mhiro. About 14T sgusre miles of the watershed nre accunied by
lrkes suf ponde,

5. The veglon i» blanketed with desp glacial overbtmrden deposited
uson the pre-glaginl bedrock valloy aystesm. Bedrook is exposed in aue
nerous short ghannel reaches In the high nuills and meuntuins, The rogk
faﬁnuam ars predomin:tely granite, sohint, and gneiss, with cvos~
sinnal srean of wlxbe snd other metamorphic rock. The sverburden is
=alnly gravelly, sllty smnds.

§. The wpper portion of the dasin is rough, mountainous, and ale
nost entirely covered with forssts, The lower mortions huve low, partly
wagded bills, considerable eultivnted land, laksesz, :nd seamy» aven,

7. 'The totsl ropulaticn of the Pasin in 1970 was sdout 150,000,
'he six largest sities in the Basin are located on the main stremn, They
heva popalatiens ranging (roa spproximately h,000 to 35,000. The lower
part of the basln lxs good highwayn snd 1s served by the ¥sine Centrsl
xnd Grand Trunk Ballrosds. Ibere is & large wvolusme of manufacturing in
tile ssstion. Ths princlpal produste are aption goods, Mip nnd papsr
preduata,

WAk, =~ The Andyvescogrin River rlsse 2t tha (anadian

bordar neay the ¥piner¥ow FAsmpshirs boundary at an elewstion of shout
7o QK fant, [t flovs in n general southesnterly diredtion for abeut 00

ailes to tidevator at trunsewick, Halns. The stresm hus sn average slope



of about 13 feot per mile. Hush of the fall 1o conosatrated near 3Ser-
1in, Hew Hampshire and u«t Fwmford, Malne,
9. PALMEARLES. - The primoipel tridutiries of the Androscoggin

diver are as Tollowat

¥ugalloway 500 165
Swlft 1% 8>
St L 124 1%
itaad 100 129
sezinscot ars 18
Little Andvesaoszin 380 2k

10, DRIROPMRIY QF HATE REBOURCHN, - The Amirostorgzin ilver

hns Been wary highly devaloped for power. 7There ave PR installationg

an the main stresm totalling 239,877 horssvower ubilising 775 fest of
head, Thare ave 14 installations on the trimataries totalling 5,596
horespover utilising 310 feel of hend. The basia hns beon egually well
developed for slorage., 7The azistling contrelled etarsge capasity, sostly
contuined in the larce nxtural lakes in the upver busic, is shout
740,000 acrs fent. About 578,000 aore feet of thiv ator=ye is in the
1,095 sounre miles 2bovs Trral, New lamosbire, Thian yortlon of the Bsair,
smounting to about 32%L of the tetal =raa, 1v eontrolled well by thin
3toraze,

11, HIDRGLOGY. -~ The mean monthly tetuperatures very from 16.0% r.
in Jesw-Ty to 68.0° %y in July. ‘The stean ansusl temparature is 427" v

“he mesn anrwal presipléntion 1a 394 inches, The amivalent ran-off at
wumford, Hnine, drainaze area 7,090 square niles, iu 22,65 inohes. Fhe
aprdal snow fall wrles from about 77 inches at the conat &0 1%0 inohes
in the hesdwaters.

12. Twn gensrnl tymes of storma semar over the Androseoggin baain,

hese eve (1) contiuentsl storme and {2 tropieal larricanes, The con-



tirental stowsn ovoutr throuzhaut the year. They ccasunt for thoe oo
nauslly uniform distribtution of sverage monthly raianfall. Ths troolesl
harricanes, ascompanisd By severs rains, yanerally cecur iz the sumner
and early fall sespony vhes the ground is 4ry. Fhe remlting run-off
is eovrespondingly small. The most nevera flasde in the basin are
esmned By gencrel vlorms socompanied By warm temnerstares sad hesvy
raiafnll #a & envecovered vatershed.

ilile = The exlating atnrags in the Andros-

cagsla baeln exerolees ssme degres of ammbrel over shout 40 par eent

of the dralnuge sres. Thiz storsge ls effsctlve in reducing flond
sbapan Tar ovdiaery floods. It 1» nal saffleient to prevent damages
from extrema flaods. Soo= o usaelly s conbrilmuting factor to spring
floods in this basin and it aay be the prinoipal conse, [ca n=y be an
tmpartant fseter in epring floode, usosrally, the jse in the lowar river
moves out Defore that in the upper reachas oreaks up on sosount af the
sputherly dlreotion of flow of the strsaw. “hen the spring braskeun
acoure early ige Jmms are likely to form st abstructisne In the river,
dlegh stuges result adove these Jame and » stending wxve of high velasitly
12 releczaed on the wslley Velow whan the Jums breeck,

1k,

%. = The elx higherst flonda of resord st

hwaford, Malne, Arairege aren 2,090 aquare niles, are za followas

EAT Mewn Daldy Megharcs {(gofag.)
tereh 18, 1976 £8, 300¥
speAl 1%, 1895 55 30
sovember 5, 1927 39.100
Hareh ¥, 1896 39,010
#ay 18, 1893 18,060
Mereh 13, 1936 15, BOOse

*  Instantenwous peak dissharge 7H,000 c.f.s.

&  Inatantansous poak discharge 35,200 c.f.e.

-l o-



.+ ~ In the Andmagoggin duein floods sosur
pora frequently in the spring than In any othar asssh»n of the year,
Paring the period of resord from 1893 to 1936 at sumferd, Malne, there
wora sightuay floods with #aak dischnarges greater than the penk dis-
ghizrge of the averago anvuazl flood, Eix of these flools ocaurred in
Lpril alone and teelve oocurred during the months of Mareh, April cnd

Hay. 7The semputed Fraguency fer dlesherges st auford, NHaine, is se

followw:
AYarage diseherge for
Perind one day in Caf..
Onos in 1 yeur 20, 000
Orae in YO years 38,000
Nrae in 50 years 4, 000
Onge in 15 yeavre | 59, G
onoe in 100 years 62,000

¥Yory rare floods eith pesic disthar-es approashing 90,000 a,f.e. muy be
arpoental,

16, FLOOD 05545, - The flaed of Marsh 1976 was the greatest of
rauard in the indroszeoseln basin., The flood was csused by o sucasssion
af twn geaaral storm:z within o pariod of slevan daye. Halnfall for the
sleven dny period was hoavy throughout New nglasd. It waried from a
fowr inghas alang tha gosst to » maxisms of abont 20 lnshes in the Vhitas
wenntsins. Severnl towns were isolstsd for from osas to four Anys ns
railrond, highway, telephone, and Selegraph faeilities wore dierupted,
sovers)l towng wers tebrorerily without light, cowver and water. Zightean
bridges ware wholly or pertislly destrayed sudd tan athers verw damaged,
The depth of water iu the Tlooded aren varied zreatly. In the towns
and alties a Few priaciis]l strest: wore govered to depthz of fram ene
tn Tive feet, In Hrunswlek, Huine, depthe ne great se 15 fret wore
rerorted. About 2,000 Walldinge were pffected by the flrod., About

5,iA%) -paple were tasnorarily honeless and four lives wers lost,



17. '"he total damages remulting frox She Yarch 19756 floond
smownted €9 44,392,000, U7 this amount 9,232,000, ar 95 per sent,
ocourred in Haine and the remainder, or only U per seot, in Sew Hampe
shire. There 1r no reliable record of the lossas that resulited from
the floods of 1895 and 1927. Losses from the latter flood wers cevere
Wt they did not resgh the asgnitude of She losses resalting from the
1975 floed. The annusl damsges fyom Tloods in that vartion of the
bagin lyine baler pronpective reserfvoir slites were determined as
2453,800. Thic rmonnt was considered as the basiu for the Justification
of posalble flsod control measwrss.

1%, The area subject to floeding in the basin 12 not large. A
larze amount of industrial property locsted immediately adjsaent to
the norsal river clmnael is subjeot to dumage from uxtrene floads. The
sommercial seations of several comwunliiies locatsd nesr tha watarfrent
ere norlouwly aifected Dy extreme floods. Inundatlon of sgprioultursl
land 1a not verious =as floods ususlly cceur in the spring before oropa
nrs planted. 1ln gseneral the benefits from adeguate {load control
mesnpures in the beain would be conflned t5 the elimination of dxmagen
to exiating developtisnte. Heasefits from incresued value and produdbii-
wity of the nres subjsct to flooding wvonld be negligible.

19.
msthod of obtaining general flood relief in thic basin la by msnns of

25 FIOOH COUTEGL. ~ The most desirable

ressrvelrs, Diverslan of flood flowe 1a not practicebla, Chanuel im-
provements and flood protegtion by leveas are not appiiosble for zeneral
flaod proteation throughout the walley on agasunt of the axcessive apst.
and the pradlem of tvitutaries. 'These methods can be considered for
prositive local rretection as supplemsuts to possibls vessrvelr acontrol,
2, There are severul favorable sites in tha besin for flood son-
trol rezervolrs. In conjunction with exiating contyevlled storage these
sitas would contrel about 75 per vcent of the waterahed esrea. This i an

unnsually large degree of control. It wonld afferd appregindle raduntions



1a fload atagem at the nrincinal dawmage esnters usd slisin:te s-oroxfe
mtely 80 per cent of the estincted asmmal flood demsge. Of the 795 per
sent of the wntorshed ares controlled, the flond sontrol reservolirs
would provide nbout 42 per cent and sxleting poser storage sbout 33 par
gent. 'To be affsetive, the operstion of the flood enntrol utorasge
vould have to be enerdinated with the operation of the exiasting rower
atorage.

Z1.  An Anvestig:tion wrs mde at thirteen demage ceiters to de-
termize the pousibility o° providing locsl protsation worke. 7The gost
of full pretection would esceed the henefitu which could be reslized.
“rotection works supplemsnting the reduction in flood helights obtained
by prosnective roservolr coatrel may be Justified.

#7.  Tome nlleviition of the flood sitaution in many localities
aan B¢ cecursd by the exerciszs of tate or 10051.:011&!1@; aontyrnl at the
time present objestionable struntures ars repliced hmu of obsolessense
ot deterioration.

3. Pous

axport of hydro-eleotrio poxer fyom ths State of ¥aine is prohibited by
iaw. Presant laosl needs ore supnlied weall by exiating installations
mé inter~econnections with other systams. There fa a nossivllity that st
lemat one of tha sites anmidam in this report soul? be devaloped for
flaod aontrol and ;owsr. In view of the syaees gmersting enpasity now
avalladle, n ocombined devalopment would nnt Be pr-oticnble st the nresent
tine,
#h,

RIGLIERR, ~ 'The Diw=
trict inrinesr finde th-t fleaod control, sither alone or in eanjunction
»ith powsr develorasats, By means of raserwnirs is praoticable. Hos finde
tint partial protection may ve egonomically Justified. Local fNand probe
1sme mny be nllaviated by exeraising Hixte or loesl zoning contral =t the
time sxipting atructurss thei forwm ohatructions to flood flo=w are ro-

pleoed due tn odzolescence or deterlioration. ‘The lletriet Inzinesr racom-



mends & sarvey to determine the extent of flood proateotion shioh omn be

- The aoting Mivision
"ngineay soneury with the vises sand redosmendations of the Dlatriot #ae
ginser. The extent of flaod lons in the Basin warrants soccurnte deter-
minatlion of the Justifi ble extent of federal p.rticipation in flood con~
trol m&;ans. & gontlmaange of tha etudy under & survey report should
develop furthsr the pessibilitiss of raguirements of lonal socpersation
froa Ghote and manioipsl suthoritiss is the form of goning An the inter
o8t of reducllon of flood heighte nrnd flood dnmages throagh slinination

af chansel ohatractions,

i, » It is recomsanded thnt x survey be wade to
doterning the poasibility of rroviding flood contyel for the Andrascogsin

Aver, Maine snd Xew Hampshire.

Joiix . H., LEK,
1ieut. Colonel, Corps of Zuginears,
hoking Divislon ¥Yagineer.

Incl.so0pe.t
2’3¢1h¢ in guad,



AR DRPLRIMENT
QFFICY OF DIVISION FROLURER
RORTH ATLANTIC DIVISION
hoom 1400, BD Brosd Stree,
q¥E TORK R, Y.

Andvoscoggin 1. 2/3.15 lesember 17, 19517,

SUBSSGYT: Heport on preliminary eaxselnation of the Androsonggin
Hiwer, MHaine and Sew Hompahire, for Flesd Centeol.

kil The Shiof of vaglueers, U. =, AvmY.

4 i (2

&1

The Mylsion Frglnesy flade that the Sundroscoggin
Siver 13 subjeet ¢ floeds. Cowplete flaod pro-
taotlion can be provided by o syatem of rossrvolrs
and extensive looal protestion works. Complete
flood croteotion in pet ssonomisally Justified st
the prasont time. Partial flood rrotevtion onn bHe
rrovided by msanp of reservnir control. It i»
ropgoumended that a survay B2 sude to dstermine the
rassibliity s providing flood contivnl in the
indvossogpin basin,

1. AFEORITY. - Thiz report is sudmitted in omuplisnoe with two
iotw ae follews: (1) “eation £ of the 7laod Control sst (ubliie %a,
738 - Jith Congress), ar-roved Juoe P2, 1916, whish reads in park as
follown:

"she Sasretary of sy Ls hareby suthorized and dirsated
to causs prelimsicary sxaminztions and surveys for flaod
sontrol st $he following numed looglitiee » + *» + + > =
Andvoseoggin ‘lver, Malne, * = *¥
{#} :n het {(Mudlic No. Bl2 -~ Thth Congress) arvreved June 75, 1916,
which resds in part as f1lows
"That the Zecretary of Zar ie hareby authorized and di-
recied to canse s peelimianry sxanination to be made of
the Androscogzln “iver and iis tridbutaries iz the “tutes
af Haine snd Hne Hanpshirs, with o view $o the aontrol
of thelr floods, * * ¢

2. PBRROR _REPORTS. ~ The Englneer Dapsriment has made two prior
reportz involving flood contzol on this stresm. they ars (1] the "308"
raport ablished ue ilon<s Document o, (WA « Jist Congress, 4 ssesion,

snd {2) the Teview thersof, dated ecember 1U, 1936, mads rurmant to

resalutions of the Committen on Cosmeros of tha i, . “easte snd the



Comnittos on 7lood Cantrol of tha Pouse of Hepresentatives. Thic re-
viee vasors hoo not besn printed. This renart of preliminary sxzssine-
tion conkuinm pertinent Jats inoluded in the review repors,

¥, = Thare are no sxisting ar priar rrojects

enatern wew lampshire. It has o lenghh of 110 wiles wod » mexiwum

width ot %7 miles. The total drain:ge ares iz 3,U7C squars siles.
howghly, 207 of tha drainae ares s 1n daine and the remaindsr in Jew
Npmpetdre. About 1B sounre miles of the watershsd are ccoupled by
lakoe und ptmsil.‘

f, ‘the veglon iz blauketed elth desr glaclal overimvrden daposited
uron the pre=giasial bedrock vallsy system. Badrook is expossd in mo~
merens short ohannel reaches in the high Mlls sod nountains. The resk
fornations are predominstely granite, sohiet, and gunelss, with oocs-
glonsl aress of nlate and other motasorphla rock. The overdurdan is
aninly gravelly, silty sands,

f. Tha wpper portion of the basin is rough, sountainous, and al-
moat sntirely covered with forests. Tha lowar portions huve low, partly
zonded hille, conslidersble ocultiveted land, lakes, snd swanp mvea,

7.  The total poymlation of the basin in 1930 was adeut 150,000,
“he six Yargest aitieas In the basin sre locsted sn the maln strean. They
wve poymlations ranging from approximately 4,000 to 15,000. “the lower
part of tie basin has zood hizhwaye and is nerved by the Yuine Captral
and drend Trank Hzilreosds. Thare {» s large wolums of mamufashiring in
this seotion. The prinalpal products are cotton roods, pulp aond paper
rroduote.

g, e = The Androscogein Hiver rises at the Canandlan

border nesr the HainesNew fnapahire bowndary at an elswation of abont
4,900 fask., It flows 1n » geneyal southeasterly direation for wbomt 200

s1leg to tidevatar st Frunewiok, Halns, The slream has an averags slope



af sheut 13 faat per mile. tach of the full is consentrated near Ber-
1in, Yew Hampohire and at Bemford, Maine.
g9, FALAMARLES. - The prisoipal trilutiriss of the Androzoogpin

Eiwer sre ad followst

Yngallowny 00 165
Twift 3% 82
- onb 125 f )
Head l.m TS
Xerinsoot 275 38
Titsle Androscoggin 380 o

ORI, -~ The Andrestoszin Hiver

10, EEVMIDPUENE |
has Dasn very highly develapsd for power., Thare are 28 installations
o the pain stresm totalling 239,873 horsepower utilizing 775 feat of
tisad. There wre 14 installations on the tritataries totalling 6,595
horaspower utilising 10 fast of head. The dusis haz bewn Wl’ eall
derelopsd Tor atorage. The axloting sontrelled etarage copaoity, mostly
asontelnsd in tha larse natural lakes in the npner basin, 1s abaut
790,000 aore faet. About A78,000 aore fast of thie stor:ze ia in the
1,045 sousce miles nbave Errol, Yew lismnahlirs. thin ptlon of the Baein,
smounding to about 327 of the tolasl arsa, 1¢ contyolled well by this
starsge.

11, HIDROLOGY. - he mean monthly tesperstures wnry frve 15,07 ¥.
in Jamanry to 68.0° ¥, in July. The maan anrusl temperature ia 11-2.7" ¥.

“he menn anmeal praoipitation is 39.1 inches. The smqmuivalent run~off at
sumford, Ysine, Arsimage arsa 7,090 square atles, is 22.65 inchaw. The
anrual snow Pall wariss from sBout 77 inshas at the eoast to 130 inohes
in the headwaters.

12. 7wo genersl types of atorms ouour over the Androscogein Basin,

hese ara (1) continentsl storme and {(2) troplesl hurricanes, The eon-



tinental stomms soony throushaut the year., They ccocount for the wne
umslly uniform distribution of sversge monthly rainfall. ‘The tvopicsl
hurrioanes, ascompanied by severs rains, reasrally ocour in the sumner
and early full seasons shen the ground is dry. he remlting run-off
is correspondingly Qanll. The most severs (londs in the bhasln ars
exined By ganorzl storme scenspanisd by wnrn tempercstures and heavy
rainfsll on & stov-soversd wsisrshed.

13. - Tna axistinzg storope in the Andwon.

gogsls basin exercises sase degres of aantrol over adout YO par cent
of the dralnage srea. Thin ztorage is offettive 1rn reducing Tlood
stuges for ordinery floods, It Ln not safficlent to rrevent dsnuges
from sxtrese flooda. JSnow is uwsaslly » contribmiing feator to apring
flosds in thio basin end it &y Be the prinoipsl cauge. Ice msy be an
boportant fnetor in epring fleods. Generally, the iee in the lowsr river
moves out Hafore that in the wpper renches dreaks up »n acsount of the
zputhorly direotion of flow of the utreaum. “hen the spring break-up
ancars +oTly 16e jume sre likely %o form at obstruetions in tha river,
Heh stngee re@‘u nbove dhege Jems and a standing wave of high velocity
iz relanzed on tha valley below whan the Jams breek,

1h,  BEEGORD Of PAGT FREOUDG. - The six highest (loods of Tecord st

iumford, Malane, draln.ge ares 2,090 squars miles, are xs follows!

Paka
uaroh 19, 1916 68, 300°
april 15, 1895 . 55,230
sovember 5, 1927 19,100
Hareh 2, 1896 39,010
Hay 18, 1593 38, 060
tisroh 13, 1936 15, 600

*  Ynstuntansoue posk dinsharge 78,000 o.f.s.

s Tngtantansons Leak discharze 1,200 c.f.s.



15. FRQOL ¥RAOUNGY. - In the Androscogglin basin floods ocsur
pors Trequently in the spring than in any other sesson of the year,
turing the period of resord from 1893 to 1916 at Rumford, Haine, Lhers
were salghtesu floods with pesk disoharges graater than the psnk dis-
oharge of the swersge sniuzl floed. 5ix of tlsee floxds ocourred in
£pril alene sad twelve noocurred during the menths of Marob, April usnd

Huy. The nomputed fruguensy feor dischurges ot wmford, Usine, is aw

follows:
Onge in 1 year 20, 000
finae in 10 yesre 38, 000
Ones §n 50 yesra o, 000
Onee dn 75 years 59,000
onee in 100 yeara 62,000

Yary rarte floods with pank disoharses approeashing 90,000 a.f.n. moy be
expected,

15,  YROOP JOESRS. - The flood of Harch 1936 wns the greatest of
vagord in the fodroccoszin Basin., The flond was caunsd By a succsssion
of two genarsl stores within o period of esleven days. iaiafall for the
eleve: day voriod ras heavy throughoul Hew “agland. It warled from a
foe inches along the acast %o & maxiswm of about 20 imahes in the “hite
Hountainz. Teversl towns were iecluted Tor from one to four days as
railrond, higheay, telephons, snd telegraph facllitiea were dismupted.
Leveral towis werw tnpomnr"ﬁ.ihﬂut 1aht, cover and water. Ughtean
hridpan wers vholly or partially destreyed and tan othars were damaged.
The depth of water in tha flooded srea veried greatly. In the Sawne
and olties a fer vrineiral straete vors soversad to dspths of frow ose
to ‘ive feet. Iu Prunewigk, Naine, depths as great as 15 feat wore
rororted. sbout 2,000 bulldings were affected by the fleod. Alout

5,000 :eaple wars temporarily homeless and four lives vere lost.



17. The total damages vasulting from the March 1916 flood
~mounted to $4,7392,000. 0OF thie amomst 38,232,000, or 96 per eent,
soourred in Maine and the remainder, or only b per asot, in New lsmp-
shire. There iz no reliable regord of tis losaes th.t resulted from
the floods of 1896 nnd 19°7. losses from the latter flond wers nn;!rnre
Wt they 4id not readh the magnitude of the losses remaliing froe the
1976 flond. The asous] deseges from flosds §n thst wartion of the
basin 1ying delow prospective rsserwsir sites vere determined as
th53,%00. This smount was conoidered as tiwe baels for the Justification
ol posellble fland control mesmmres.

18. The sres subjeat to flooding in the bawsin is not larpe. &
12rze amount of industrial property located immediately sdjacesit to
the noresl river ghannel s misJsot to dawage fron extreses floods. “he
sounerclial sections of several communitias loouted neur the wataerfrent
are seriouely affecled by extrans floods. Inundation of agrionltural
land 19 not serious s floods ususlly ocour in the spring hefors avops
are planted. In general the benefite fros adequate Tloed control
mensuras is the busin would be coufined to the sliminntion of dumagesn
to existing dewslopments. Fenefits from incrsassd value and produotie-
vity of the area subjeot to flooding would b+ negligible.

Hiilae = The most desirsdle

methnd of obtalning gensral flood relief in thias basin s by mesns of
resarenivre. Tiveralon of flood flovs i not prasticable. Channsl is-
vrovaments and flood protection by levess are not apnliaable foar zeneral
flood protention throughout ths wvalley on asoount of tho sxcsssive cost,
s the prablse of trivutaries. These methods san be conajdered for
rositive looal vrotection s supplemenis to rassible reserveir gontrvoel,
ZJs  There are asveral favorabdble sites in the axsln for flood gon-
trol reservolirs. In oconjunction with exfeting contrelled sturipe those
siten would contrel about 75 per osnt of the watershed urea. This is on

urnsanlly lorge dagree of contrl., It would afford appresiodle reductions

- b=



in Tload stares «t the princizal damage centers znd sliminnte s proxi-
mtely B0 par gent of the estlucted auvnual floed damage. OF the 75 per
gent of tiw watorshad ores oontrolled, the fland asntrol rascrvolrs
wauld provide about 47 per cent apd axieting pover storage about 3% par
amt. 7o be effostive, the operation of the flood control storage
wuld keve to e ocordin:ted with the sperution of the existing rower
ztnrage.

#1. An investig-tion wan made at thirtesn dasape csuntara to de-
tereioe the poasibvility o prowiding lovasl proteastion worke. The aout
sf fMall preteation would exsesd the Penefits whish conld be raalized.
Frotaction works wupplmeenting the redustion in flood helghts odtalued
by prosneative reservoir eontrol mey be Justified.

Z2. Dome nllevistion of the flood situution in many localities
ﬁéﬁ be vetured by the exereize of “tate or local soniny contynl st the
tims pregent objeationnble strusiures are reploced betmise of odvenloscenmde
or deterforstion.

2%
sxport of hydro-olsotric yover from the State of Malne la vrohibited 2y

law. Present loosl resds are suprlied well by exiating installations
and inter-gconnsotions with other syatems. 7Thars is a possibdility that at
leant one of the altes soneidered in this repert eauld be developed for
flond aontyol and rower. In view of the excews gsnerating e#wity now
avalladle, a osmdined developmant would not De pructic:Ble et ihe present

time.

triot "noinear Tinde th.t Tlood gontrol, elthsr aloue or is sonjunction
=ith powsr develormentn, by msans 51 reservolrs L= prietlesdle. Ha finds
thut partinl protection may os eoonomisally Justiried. Yocal flood prob-
“leme may bBe alleviated by sxerclsing Htate or local soning control st the
tims axlsticg structures that form gbatrustions to flood flovs ars ve-

plaoed due %o obeclesxcence ar deterioration, The Disirlet Ynginesr recom=



nendy o survey to determina the extent of flood proteotion whioh csn de
Juatiried.
P, VIEME OF T0E soTlue DLVInios

- The iating Mivielnn

npineer gongurs with the viess and rooommendations of the Nistyrint Fa-
ginewr. Tha gxtent of flood lons in the Basis warrants acourate deter-
mination of the Justifi kle extent of federal p-riicipation in flnod con-
trol measures. 2 continusnce of the study under s survey reports should
dewvelop further the sossibilitiss of roequiremsnts of lecsl acoperation
from (tute and sunieipsl suthoritiss in the form of sonine in the inter-
eat of raduction of Tlood helghits snd flood damages through slininstion
of chan:zel odetruokions,

26,
doteruing the poseibllity of rroviding flood control for the Andraseogpin

- It i recomsendsd that a mrvey be made to

dver, Maihe and Hew Hamoahlre.

JoEy ¢, B, LR,
List, Calonel, Corps of ¥Engineers,
hoting Tivision "npinesy,

Inal.muopg.?
2/3.14, 1in gquad.



