
/ 

'. 

HISTORY, ELECTRIC .l\L IHSTALA'II IONS 

AND PO ~f~ U~.'I' ;..1 v I C:,hO I HCI 0 PROJECT 

1.tn !lhd, fb { 
Vv i th t tu G.l;.cept ion of the ~t . Lawrence , the Susqueh anna 

Ri ver basin is the largest and n ost i r'.portant on the Atlantic 

Coast , and e rnbraces a total area of 27 , 400 sq .. miles , which COlr ­

prises 47% of the total area of the Stato of Pennsylvania, 13% 

of the total area of t he Stat e of New York , and 2% of t he total 

area of the State of ... aryland. 

The annual precipitation over this area , according to 

recor-ds of the United ~tates Weather Bureau , varies froM ~1 . 4 

inches to 44 , 3 inches , with a nean of 39.4 inches. The run off 

which eventually finds its way to the sea throug~ the Sus quehanna 

River, varies froM 16 . 6 fnches to 29.1 inches and averages 55% of 

the rainfall. 'fhe run off is at a minimum in August , Septe r:1ber, 

and October , during which months it ranges from :7 to 30% of the 

rainfall and averages about 15%. Like all other PennsylvaniR 

streari s, the Susquehanna River has a natural run off extremely 

variable , both fro n. day to day or week to week and fran season to 

season . 

High waters frequently occurs in January fro m TIelted 

snow . Floods accompanied by io e gorges occur usually in ~ arch 

and resul t in a high water level , 81 though Vii th lesser volu-rne of 

flow than at times of clear water floed s caused by heavy l"ainfalls, 

occurring over the whole or a portion of the water shed as late as 
~ 

June . In late sunVler or fall , periods of low water are fre quently 

not ed. 

During the past centuy'y there have been several great 
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floods in thi s ri v er , the mo st notabl e of which TIIlas tha t of June 

1889, V'lhich was coincident TF.Ji th, although not caused by the 

Johnstown 1:j11ood, and vvhich probably exceeded any flood that ever 

occurred in this stream . It is estimated trot during this flood 

the flow :peached a 1:' axiTIlLu"':. of 7 ~C , 000 cub ic feet per second. 

An official hydrograph of the busquehanna River for 

year·s Ib9l to 1925 sh ows tba t the minimum di scharge at Earri sburg, 

Pa . was c:!.. , 200 cubic feet per second, this occurred in 1909. 

The head waters of this river system are on the elevated 

pIa teau ~Nhich separates the waters which flow sooth and east , into 

the Atlantic streams from those flcYNing north and 1J1Jest into the 

.. i ssi 88 ippi , St . Lawrence and Great Lakes . 

The Susquehanna river has a fairly uniforn grade of 2~ 

feet per mile throughout its entire uppe~ regi on . Below, or in 

the lower forty rriles of its course the slope increases to an 

average of 5 feet pel"! mile tot ideV'later and the width of the river 

becomes contracted, narravi ng into a gorge , which in places is re­

duced to a v'lidth of two - tenths to one- half mile. 

In the la st ,27 mile s of i ts run the ri ver dr ops from an 

elevation of 225 feet with an aveX'age slope of 5 . 6 feet per mile, 

causing a swift current , which bas worn a low water channel of 

great depth in many places. 

Along this loy,jer .sectl·on the river has cut its woy th:r-'ougb 

a range of tableland and it ·s bed is walled by steep rocky bluffs on 

both sides, affording excellent foundation for water power' develop~ 

ment . ' ' 

For more than forty years the possibilities of power de -
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velopment in this lower course of the SusquehamlR River have en­

gaged the attent ion of engineers and capitalists. The first 

evidence of contemplated power development in this river is found 

in the act of Legislature of the ~tate of l.lar'yland which was 

passed in 1864 authorizing the Susquehanna VJater Power and Paper 

Company of Harfor d County to acqu ire certain pr operty, by condem­

nation, necessary for the proper extension and development of its 

existing dam or any dam it ffiight locate or build near that site , 

This water developMent con~isted of a s naIl wing dam in 

the bed of the river an intake channel , head gate , power plant and 

tail race . Part of this work is still in existence and comprises 

what might be termed the fi r st water power development of the 

S~squehanna River . 
.' 

Until , however, the growth of the stear] generated elec­

tric systems in nearby ci tie s had developed a market capable of 

absorbing a large part of the energy in the flow of this river its 

power development was not economically feasible . 

however, in 1910 the Pennsylvania Water and Power Com­

pany completed a dam and power house at Holtvlood , Pennsylvania , 

which now has an t ns ta l lec3 cnp(~ett~T of 150 , 000 horse power . 

iary, Philadelphia Electric Power Company and the latter I s " ary­

land subsidiary, The Susquehanna Power Company, obtained a Federal 

Licens e, which was approved February 20, 1926, to build a da~ and 

power house at Conowingo, i,.d . 

The dam and power house wi 11 be located in :i:aryland . but 
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the upp er half of the reservoir and the greater porti on of the 

transmission lines will be in Pennsylvania. This required joint 

action by the Public Se:r'vice CO·"lmissions of the two states. /\l so, 

as the ar Dep&lltment has ruled t£la t the Susquehanna is a n8.vi­

gable river, a license from. the Federal Power Co~n'nission vIas re­

quir ed . 

The l"leason for the d ar'l being j n :.aryland was to be able 

to produce the required maximum head. 

By agreement wi th the Pennsylvania '~rJ.ter and .Power Com­

pany, a pool elevation for the Conowingo Dam of lob.5 feet above 

mean sea level, has been adopted. At this , elevation the water 

vvill be backed up over a portion of the Holtwood rlant I s tail 

race, vlhi ch has not yet been excavated but which when excavated, 

. wi ll result in development of i.;.creased head and power at the 

Holtwood .t' lant. It was mutually agreed that this addtional head 

CGuld be developed more economically at Conowingo , and it there~ 

fore has been ?-rranged , subject to aPPlloval by cornmissions having 

jurisdiction, that the Cpnowingo pool be maintained at elevation 

108 . 5, the Holtwood Company to share in OonoYI1.ngo's Plant 's gain 

accruing froM the increased head. 

With the pool elevation decided upon, it was deSirable , 

in order to develop the rrlaxirlum head, to locate the dam as close 

to tidewater as possible. Eere, the Columbia and Port De·posit 

Branch of the Pennsylvania Railroad Oompany, lochted on the east 

bank of the I1iver ., i m.posed a limitaticn, in that it was necessary 
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to provide a satisfactory grade from the pres ent road bed to the 

north end of Port Deposit to the elevation of the relocated 

tracks above the Corowingo Dam . A grade of . 35% was finally 

accepted by the Railroad Company . 

Five possible sites for the Conowingo Dam were examined 

and an exhaustive study made of the head and power available and 

the total cost of development at each. The site as finally 

adopted is located approximately two miles belcw the village of 

Conowingo , J, aryland , and is far enough north of Port Deposi t to 

perMit the use of the accepted maximum run off grade of the rail­

road . A reservoir having an area of approzima tely 14 squal-e miles 

will be formed . 

The hills on either side of the river at this location 

form natural abutments , that on the Cecil County or east side 

rising to an elevation of 250 feet above sea level , and on the 

Harford County or west side rising to an elevation of 155 feet . 

The river bed and banks to a height well above the pond 

level , are of granitic fornation . During the Autumn of 1924 twen­

ty six core borings were made along the line of the up- strea"'Tl face 

of the daYfl , between the two abutments . These Viere drilled to 

depths vax'Iying from 5 feet to 30 feet below the rock ledge . All 

these cores showed firm hard grani te or g9.bbro . In addit.ional to 

these , four bor iugs were Plade to a depth of 100 feet beloVl the 

rock ledge , and these also shovled hard pock for their entire 

length . 
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On the east bank then is ample space fOl'l t he erection of 

construction ca .... 'p and plant and for" storage of _'":.aterials . rrrans ­

p ortation facilities are supplied by the' Colurnbia and Port Deposit 

Railroad . 

The main channel of the river qt this site is along the 

west bank - rrhe power house therefore is being built at this end 

of t he dam. Space for construct ion plant on ,thi s si de of the river 

is somevlhat limi ted , but an old cRnal which forrnerly operated on 

this bank has been partially filled in to provide space . To sup­

ply tl'lansportation facili ties for the power Douse construction it 

was necessary to constru ct approximately 10 miles of railroad to 

connect with the Pennsylvania Railroad ~ystem at Havre de Grace . 

The tow path of the old '.cidewater Canal afforded an excellent road 

bed, requiring very Ii t1.1e grading , and within three fJonths of 

tbe stArt of construction work tLis railroad was in operation . 

Early in March , 1926 the construction of the Conowingo 

Dam and Power House was started , vrith an . ini tial wheel capacit"T of 

'378 , 000 h . p . (~91+ , ooo h . p . ultir~ate capacity) . As the Phila­

delphia Electric Corrpany will use practically the entire output 

of the Conowingo Project , it was necessary that it should control 

the operation of the plant. It was also essential , in order to 

make the securities of the project attractive to the investing 

public , that the Philadelphia Electric COMpany should guarantee 

the completion of the project and be responsible for the pay~ent 

upon which the securities of the project depend for support . As 
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the Philadelphia Electric ComparlY is not allowed by its charter 

to do business in l~~aryland , these requirements were met by ar­

ranging to have three subsidiary cor'porations as follovls: 

First, the Susquehanna Power Company, incorporated in ~"lapyland, 

will own all phys ieal pr operty of the pr oj ect located in that 

state, compr ising the dam, po'wer house and t.ail race, and porti ons 

of the reservoir and transmission lines. 

Second , the Philadelphia Electric Power Company, incorporated in 

Pennsylvania, will own all phys ical propert~; .. located in Pennsyl­

vania, this being principally lands for the reservoir , and also 

the greatert pOI1tion of the transmission lines. Tbis company also 

owns all of the stock of the Susquehanna Power Company-

The voting stock of Philadelphia Electric Powell Company 

is all owned by the Philadelphia Electl~ic Company, which also 

leases the transmission lines owned by- Philadelphia Electric 

Company. 

And third, the Susquehanna Electric Company which was formed for 

the purpose of 1 easlng for the t ern of Ii cense, the properti es of 

The Sus quehanna Power Company 1n Maryland , under contract wi th 

the Philadelphia Electri c Company . vJ1 11 operate the plant and 

will sell all energy generated to 1he Philadelphia Electric Com­

pany. All stock of 'rlhe Susquehanna Electric Company is owned by 

The Philadelphia Electri c Company. 

fS set up , therefore, the Conowingo Hydro Electric 

Devolop11lent is being made by and for rEhe Philadelphia. Electri c 

Company and when completed, will be operated as a part of that 

Company's systelll. 'rlr construction of the development is in 
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charge of the Engineex'ing Department of The Pl1iladelphia Electl"lic 

C or,1pany. 

Contract for the desi. gn ar ... d constl1ucti on of the dam and 

and l)ower hous e ha s been awarded to Sto ne & Web step, Inc., who 

have subcontracted the construction of the greater portion of the 

dam to [.che Arundel Corporation of Balti more The Arundel Corpora-

ti on has been awarded al so the contract for relocation of the 

tracks of the Colum.b ia&Port Deposi t Branch of the Pennsylvania 

Railroad . Contract for the des ign and cO{lstructi on of the trans­

mi ssion lines, and for the sVvi tching station located on roof of 

the power) hoose has been awarded to Day & Zilmnermann, Inc. 

The west abutment of the dan: is in a projecting hill 01" 

rock, into which a retaining wall section, extending 145 feet fran 

the power house to the abut:nent, wi 11 be built to for1~ an adequate 

seal for the impounded waters. The head works for the power house 

providing for eleven main units and two station service units, 

then extend 900 feet to the beginning of the spillway section whi ch 

is 2-385 feet long. From the east end of the spillway the retain­

ing wall section continues 1200 feet to the easT,; abl1t:nent, which' 

also serves as the abutment for the hi.gh~lay bridge aver the re­

located tI'acks of the Colu;1115ia and Porlt Depos it Railroad. 

11he dam is solid m.asonry construct10n of gravi ty type, 

founded op rock at an average elGvation fifteen feet above sea 

level. The spillway section is deSigned to take care of floods 

up to 6bO ,OOO cubic feet per second. It has fifty movable crest 

gates for the purpose of regulating the level of the storage 
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reservo Lc . ihey are 2~'~ feet hi gb by 4cI feet long and VI etgb 

about 42 tons eD ch. 

~J\ 1~ ~3':; , -1:-' ( .( ~-: ,jOV,_· , is located adjacent to 

the west shore . The head works provide intakes for the e l even 

nain un· LS and two service units. By locating tre top of the in ­

take openL1gs L~O feet below the pool level , protectioLl fro}",l float­

ing ice }'as Leen secured TNi thout exp ense of construct ing the usual 

rock fill and skirnner arch to protect the forebay . 

l'lle superstructure of the power hons e will be concrete , 

T~i th a structural steel frarre . 'Ehe high-tension swi tchi:1g station 

will be located 0,1 the roof . 

Seven majn w~ter ~heel units will be installed at this 

time, four rill come from the Allis - Chal "'(lers 8DUf::"tcturing C01,p&nl 

Dnd three from the h"' • • Crar lp &:; ~)ons Ship ~ ... I,ngi (18 Building, CO:lpany. 

Each unit will have a cap.gci ty of 91 , 0(0 h .. p. , and will be the 

vertic al shaft , 81 ngle 11uYJ.ner , II1Y'ancis reacti.on t:)pe. 

~he two station service water wheel uni t s, supplied by 

the S . ,org R 11. ;:yn 1 th Comp3. ny, wj 11 be 1900 h ~ p . each and of the 

same type as the ma in water wheel units. 

Seven Plain generators and. two station service generators 

will be i~s t alled; four nain generators ~o be provided by the Gen­

eral :Electric Company and three T'1.ain generators R.nd the station 

servi oe generator s by the 'Test inghouse ~lectric and ~.anufacturing 

Corrpany . 

Each main generator wi 11 have 8. cR.pacit\T of 40 , erc kva . , 

generatinr at 13 , boo vo1ts, 3 phase , 60 cycle , will be direct COD -
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nected to a main water wheel unit and w ill be provided Y/itb. dil~ect 

connect ed 71) leva. 51uxi Ii ary 8. .. c. gcn era tor .. 

E,oh station service generator will have a C~ljacity of 
( 

1600 kva ., generatin~ at 460 volts, ~ phase, 60 cycles, will be 

direct connected to one of the s~8tion servicc wAter wheel units~ 

and will be providedw1.th a direct connected d~c ~ exciter . 

Ststionary power transforners will consist of four banks 

of three tr1 ansforr1ers each hs.ving the folloi,lljing l'lating: 26 , b 7 kva . , 

rated capacity, 2.9 , 3~3 kya .. , ovspload rating, single phase , water 

cooled , 13 , 800 low tension voltage and 127 , 000-222 , 000 volts Y at 

the high voltage terwinals . 111he guaranteed efficiency at rated 

capacity is in exc ess of Y\ '. 

t· 
to Philadelphia at 220 , 000 volts to be utilized in The ~hiladel-

ph i a El ec trj c C01 ;nnny I TCl v(~~ • 

Ir' t. (\ .)v. ','j ' 8 ~,' I ' i L i. s expe c ted that the seven uni ts 

of the initial installation will generate 1 , ~GO,00(,C00 kilowAtt 

hour s • 

When the Pennsylvania Railroad is electrified between . 

Philadelphia. and ~'8.shington , t hey wi 11 receive all of their pOTNer 

from the Plant at Conowingo . 
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Present P~ogress on the 
$52,500,000 Conowingo 

Power Project as 
Viewed From the Air 

GREAT DAM FROM THE WEST BANK OF THE SUSQUE 
In the foreground is the construction city, which has sprung up like a mushroom since the start of the work 
ago. The huge power plant will rise in the triangle at the western end of the dam. The cleared track eX1 
picture is the route of the sixty-five-mile transmission line to Philadelphia. The winding white road is the I 
run over the completed dam, shortening the auto route to Washington by four and a half miles. The white I 
marks the . relocation of the Columbia and P'Ort D which is moved back for a dil 
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WHERE A 

MIGHT:Y LAKE 
WILL BE FORMED 
Paper Mill Island, 
just above the dam, 
will he entirely sub­
merged. Across the 
narrows is the Cono­
wingo Bridge, 'which 
will be abandoned 
when the BaltimOl"e 
Pike is carried over 
the t we n t y - foot 
roadway . atop the 
dam. The work will 
be inspected ' next 
Friday by the -Gov­
ernors of Pennsyl­
vania ' and Maryland 
a~d a distinguished 

company 
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"WE" MEET 
THE KING OF 

. THE BELGIANS 
Captain Lindbergh 
e x p I a i n i n g the 
mechanism of his 
plane to King Alhert 
at the Evere aero-

A 

drome, Brus'sels 
(c) P. ~ ..4.. 

7»»-).-

COLONEL 
LINDBERGH 
. MODELED 

IN CLAY 
striking bust Of 

4-1.~ '<Tf\l1t.hF1l1 air 

VIEW DOWN THE RIVER TOWARD CHESAPEAKI 

The dam iF 4633 feet long, or 300 feet longer than the flamous Wils0jl.;; 
Shoals . . In tbe dis- • . --
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Fig. 9-East PI ant, general view showil1g 1 Jrogress of 
construction Oll dam. 

THE UPPER END 
OF THE 

FOURTEEN-MILE 
BASIN 

The 9000-acre lake 
formed by the com­
pletion of the dain 
1 ate this summer 
will extend almost 
up to the Holtwood 
dam and power plant 
(shown in center of 
picture), which sup­
ply Baltimore with 
power; The capacity 
of the , basin will be 
;J.4,OO()~OOO,OOO gal-

Fig. 10-East Plant, showing conslruction-bTidge, deck., gantry 
c'rane and concrete mixing jJiant. 

lon-s 
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A-West Plant-Looking upstream from towpath showing west abut-ment, west of first service unit, (J.J1d 1'etai11i11g wall. B­
West Plant-Looking north-northeast from west abutment at night, showing work in jJower house cofferdam. C-East Plant­
Looking south-southwest along downstream side of construction trestle during fiood. Cofferdam unde1' about 9 feet of water. D­
West Plant-Loo!dng north-northeast from west abutment showing progress in power house cofferdam and concrete at west 
abutment. E-East Plant-Looking south from Penna. Railroad shOWing progress on dam. Contraction joint of abutment sec­
tion is at station 34 50. 



F-East Plant-Looki11g 11,ortheast from end of upsheam cofferdam. showi11g progress on spillway section. G-East Plant­
Looking west-northwest from. constmction trestle showing water running through 38-foot opening in spillway section during flood. 
H-East Plant-Looking north-northwest from construction trestle showing water running over cofferdam and through 38-foot 
opening in spillway section. I-East Plant-Looking southwest from construction trest le shmui11g abutme1lt section of dam raised 
to 112]1 feet . Fottr piers raised to fina l height, 10 8.5 fee t. O ne 48" highway girder in place. Contraction joint is shown at 
station 34 5 O. 
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Fig. 3 . Ullilpc{ Statf' .~ Geological SUI'/Jey MajJ, showing the tel'rilol'Y in which the Co no wingo Praj ret is [ocat rr! , fi nd th" 
/' r!ath'" j)()sitions of Tfollwood and Conowingo Dam. 
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The frame of one of the Westinghouse waterwheel generators for the Conowingo development as it lay on the floor of the Westinghouse Works at East Pittsburgh . 
This frame is 38 feet in diameter and it is not exceeded in size by any other machine except the large steam 

engine driven generators built by Westinghouse two decades ago. 



TRANSFORMERS 

One of the seven 

s elf - coo led trans­

formers b u i I t by 

Westinghouse for the 

Plymouth Meeting 

Station of the Phila­

delphia Electric 

Company near Phil­

adelphia , U. S. A. 

These transformers 

are the largest single­

ph a s e transformers 

in the world . They 

are ra ted at 33,333 

kv-a. 
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Fig. 4-Showing general plan and sections of dam. 
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