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FRENCH CREEK BASIN, PENNSYLVANIA 

UNION CIT"1 RESERVOIR 

GENERAL DESIGN MEMORANDUM 
" 

I. PERTINENT DATA 

1. Project Location: 'Fr~nch Creek, 1.3 mUes al?ove junction of 
South Branch.. 

2. Drainage Area: . 2?2 square · miles. 

3. Features of tbe Reservoir: * 

4. 

Reservoir full ",elevation, m.s.l. 1,278 
Reservoir full area, acres 
Capacity, acre-feet 
Capacity, inches runoff 

llitures of the Darn. Sl!:illwaX and 

a. Dam; 

Type 
Length, feet 
Elevation at top, m.s.l . 
Elevation streambed, m.s.1. 
Height of dam, feet· 

b. Spillway: 

Location 
Type 

" , 

Crest elevation of ogee 
weir , m.s.l. 

Length ogee weir, feet 
Spillway design flood dis­
charge. c.f.s. 

Reservoir design flood dis­
charge, c.f.s. 

Elevation of spillway design 
flood in reservoir , ~.s.l. 

Elevation of reservoir design 
flood, mos.l. 

Surcharge over crest, spill­
way design flood, feet 

Standard project flood dis-

2,290 
.: . 47,640 

4.0 

OUtlet Wor!s: 

'" 

Rolled earth embankment 
1,430 
1,298 . 
1,210 

88 " 

Right aputment · 
Side-channel·, uncontrolled 

, 1,278.0, 
268 

62,700 

4,500 

1,292.6 

1,278.0 

14.6 

charge, c.f.s. 20,300 
Elevation of standard proj-
ect flood in reservoir,m.s.l. 1,284.2 

Surcharge over crest, standard 
project flood, feet 6.2 

* No permanent pool will be provided in reservoir. 

) 



c. Outlet Works: 

Location 

Type 

Invert elevations, 
m .. s.1. 

". Lower intake 

Upper intake 

Size of Opening: 
'·Lower 

.Valley floor and spillway weir 

Reinforced concrete conduit, 
uncontl'olled 

1_,210 'in ' vali.ey fl.oot:_ 
(equipped with trash- rack) 

1,255. in spil1w:ay wei! .. 

, , 

6.0'"feet square ' ~ith 1.25 ft. 
, fillet·s in: corners 

:,.-
Rectangular ·sectioni·,·: lO ft. 

wide x 16 'ft. high ,. 

Design .clil!p~'(~i~y,. "" 
e.£.s. : 

Elevation 1,278 
.Elevation 1,210 

Bankfull capacity 
belo-w dam;·.' 

Capacity, c~f.s •. 

5. Cost Esttmstes: 

a. Firs t cost 
b. Average, anQUal 

.charges 

6. Estimated Average Annual 

4,500 
o 

5,900 

$ 10,100,000 

$ 376,000 

Benefits: $' 1;050tOO~t , .. 

7. Economic Evaluation: 

a. Ratio, benefits to 
charges 2.8 to ' l 

" 

, " 



" 
II. PROJEct A11rHORlZAT~CtI 

, " 

,8. Author1'z.ing Act.- The flood protec!t!On ' project for '- the' 
French Cree k Bs'sin in Pennsylvania Is authorized by Section 203 ; 
Title II - Flood Control, of the Omnibus 'Rivers and Harbors and 
Flood Control Act of 1962, House of Representatives 87th Congress, 
§econd Session, Report Number 2557, approved 23 October 1962,which 
provl:des 8a follows: 

TITLE II - "FLOOD CCtlTROL 

SEC. 203. The following works ~ of improvement for the benefit 
of navigation and the control of destructive floo~aters and otber 
purposes are bereby adopted and authorized to be ·prosecuted under 
the direction of the Secretary of the Army and the supervision of 
the Chief of .... Engineer.s in accordance with the plans in the respect­
ive reports hereinafter designated aod subject to the conditions 
set forth therein: Provided, ' ~hat the necessary plans, specifica­
tions, and preliminary work may be prosecuted on any project 
authorized in this title with funds from appropriations hereafter 
made for flood control so as to be · ready for rapid inauguration of 
8 construction program: Provided further, That the projects author­
ized herein shall be initiated as expeditiously ana prosecuted as 
vigorously as may be consistent with budgetary requirements: and, 
provided further, that penstocks ana other similar facilities · 
adapted to possible future use in the development of hydroelectric 
power shall be installed in any dam authorized in this' Act for con­
struction by the Department of the Army when approved by the Secre­
tary of the Army·on the recommendation of the Chief of Engineers 
and the Federal Power Commission. 

"01110 RIVER BASIN 

The project for French Creek, Pennsylvania, is hereby author:" . 
ized substantially in accordance with the recommendations of the 
Chief of Engineers in Senate DocUment Numbered 95, Eighty-Seventh 
Congress, at an est.imated cost of $23,102,000. The ' project docu .. 

. ment " further provides for revocation of the authorization for the 
French creek (Cambridge ' Springs) i.e'ser~oir. 

9. !he author~zed flood control project for the French ·Creek 
Basin provides for a system of· three strategically placed reser­
voirs consisting of the French creek (Union City) Reservoir, Mud~y 
Creek Reservoir and Woodcock Reservoir. The flood control' project 
would be subject ' to the requirement that responsible local interests 
will · furnish assurances satisfactory to the Secretary · of the Army 
that ~hey will furnisn local cooperation as specified by the Board 
of Engtneers for Rivers and Harbors in a letter to the Chief of 
Engineers dated 9 August 1961 in ' which the Board recommended that 
local interests periodically remind those affected that damages 
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will still occur from floods of greater s everity and lesser frequency 
than 'i ~ho~e floo~s for ~~ch. ~r.qt,~c~ion 1s . compl~~e~¥. .~f.f-~rde~. This 
report:.. comprises the General Design Memorandum for . the French creek 
(Union -City). Reeeryio.ir. : li~r~~ter~ ref~rred' to a~.~.the}Jnioi:i C.tty ~eser-
voir.. J. . ," ..••. '. " :: 

• • '., • 'h ' :; , __ '~ 

io • . Auth~rity for tlie- Design MemorandUm:· TPil( report ls."sub ;:­
mitted in conformity with Advice of Allotment No. "C .. 130, dated 29 -, 
October 1962, from the Offic.e of the Chief Qf Engineers to the Dis­
trict Engineer, U. S. Arm,y Engineer District, Pittsburgh, Appropria­
tion 96X3l22 , Construction, Gene~a~, C~rps ~f En~~neers, Civ~,l. 

~ '-' 

Ill • . INVESTIGATIONS 

lL Project 'document . - Sena-t e ".Document , No. "'95, 87th ,C'ongress, 
2d Session ~ was the basis ' for Frencb·'Creek . Basin , Pennsylvania, 

, ' , - 1" ... ., ' , 

legislative }lction and is the 'project document. The , Fren,ch .creek 
Basin st:udy'':' reco-amlended a system of three res~rvo1"rs . to proVide a 
suitabie- 'so.bs·titute to i:bie then s 'uthor!zed French Creek ': (Cambridge ' 
Spr:(,ngs) Reservoir. The three reservoir .systenr ,consisted of' the 
Union City Re~ervo,ir. ' Muddy . ~eek Reservoir. 'and: Woodcock , Reserv~ir • 

. ' ,- -.' .' , 

l2~ ,Surveys I studies and pi~nning.- ~o~ tb:is 'report, a~ya~tage 
h~~ ., ~~en" ~aken of field i~ve~tigat~c:?nl(, and ~ffice ~tud,ies ,. mad'e~· :4'i con­
junction with 'Senate Document 95, 87th Congress. A survey o~ the 
flood ·' dsmage s:itust~,on " in': tbe 'Basin was made: in 1959 to obtain data 
:tor the authorizib:g 'cioc\W~nt~ :' Hydrologic, - hydraulic," relocation, real 
estate ;" desigtt and c~st estimate s tudies at · the 'Uri~on City : and tHe 
other two reservoirs were made in 19'60 ' in 'conjun'ctiort with the author .. 
izing document . A public h~aring w~s held by the District Engineer, 
U. S. Army Engineer District; Pittsburgh, at Meadville, Pennsylvania, 
on 21 February 1953. The , consensus. of, the hearing ~ ... a s against the 10-, , - .- . ' ",,!. , . . ~. .-
cation of the then .authorized Ftench , C~eeK (Cambridge Springs) Reser-
voir "projec~ · Wi.th ~ dam. below Cambri."dge ' SpJ:'ings, Pennsylvania~ It ' was 
the g~ner~l , beiief_ that ,a feasibl~ . solut:f,.on tQ the fIQod . p~oblem could 
be obtained by" substitution of smalle~ fiood. coiltrol reservoirs, local 
protection 'wo-tks , or botli. , intere~t r in low'.:.flow' .augm~ntBd.on was ex­
pressed by Comm.onwealth : of -pennsyl~snis and City of Mea:dv'Ule of.f1cials. 
For pU1:"P.oses :of preparing this . report, topographic surveys of the 
union C~ty Rese rvoir area" a~d' 'the' dam site ar~a ' were made fr~ aefial 
photograp~s' tal<en in _1963 ' at the initiation of thi's .' s~udy. The ' reBer .. 
voir- area . topography : includ1ng the' topography in the 'vicinity of the 
dam condsts 'of 18 sheets at a scale of 1 inch .. 200 f eet and a five .. 
foot contC?ur ' interVal. _ Supplementary topography" in the'-area of the 
dam s~te consists ' of ' three sheets at s scale of , l inch .. 100 feet and 
a two-foot contour interval. More detailed hydrologic, hydraulic and 
design ,studies were mad~ to determine the features of the reservoir " ~' - , 
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snd dam. Highway and utility relocations have been planned with 
the cooperation of the operating agencies. A property valuation 
survey was made of the reserVoir and dam site areas. Federaf' and 
non-Federal agencies concerned with the proposed Union City Reser~ 
voir have been contacted, and the recommendations or comments of 
these agencies are incorporated in this memorandum. No public 
hearings have been held in conjunctic.m with this report., 

IV. LOCAL COOPERATION 

13. Local cooperation required.~ Local cooperation involved 
under project authorization consists of local interests informing 
affected int~rests in the French Creek Basin at least annually,in 
a manner sat~sfactory to the D~strict Epgineer, that the system of 
reservoirs of which Union City Reservoir io 8 part,will not provide 
protection a~81nst maximum floods . Costs of local cooperation are 
considered tb be minor and insignificant for project evaluation pur­
poses. Cons~ruction of the dam has been protested by certain pot"ato 
growers in the proposed reservoir area. The Erie County Planning 
COO1Uission and other Erie County officials have expressed concern 
over tbe omission of a permanent pool and recreational facilities 
at the project aite. Several plans utilizing a pe~8nent pool at 
the Union City site were thoroughly investigated but could not be 
economically justified. The Coamonwealtb of Pennsylvania has re­
quested consideration of low-flow augmentation for French Creek. 
Since storage in the Union City Reser~oir is limited by economic 
factors to flood control only, low-flow augmentation will be given 
further cool ideratiOD in s~bsequent s tudies on the Woodcock or the 
Muddy Creek Reservoirs of the French Creek Reservoir system. The 
Borough of Northeast officials hav~ complained about the unavail­
ability of storage capacity at Union City to develop a water supply 
source for the Borough to supplement its present water supply. 
OppOSition to tbe reservoir obtained through conferences origin~tes 
chiefly from minority interests residing upstream of the dam. The 

1 , 
consensus ~ tbe French 9reek Bssin ia favorable toward the Union 
City Reservoir, especially in the urban areas such 8S Franklin , 
Meadville and Cambridge Springs, Pennsylvania. A complete list of 
communities in the French Creek Basin benefiting from tbe reservoir 
follows: 

Franklin 
Sugar Creek Township 
Utica 
Cochranton 

5 

Meadville 
Saegerstown 
Venango 
cambridge Springs 



These ' myriici'pallues have mainta'ined active. interest and supp'ort of 
the proposed pr'oject. Th!l!' Redevelopment Authori ty of' the City of 
Meadvil l e ' has indorsed tb~" project and numerous times nas coordinat­
ed flood control ~~nd1ngs With theit recommendations relative' to re­
development of toe flood plain in Meadville. The CommOnwealth of ' 
Pennsylvania, by letter from its" Departill.ent of Forests and Waters, 
recognizes the merits 'of 'the project. The Pennsylvania Depattment 
of Forests and Waters is the agency that will assume the responsi­
bility of local cooperation for the projec~ Exhibit I accompany­
ing this report is the iegai' document ,'provlding the formal assur­
ances of local cooperation for the French Creek project. 

: :" " - " ",. " ' 

V, ' LOCATICl'I OF PROJECT AND TRIBIIIARY AREA 

14. Location of project works.- The proposed reservoir is, lo­
cated in the French Creek Basin ( and' would ibe 'contained in French " 
creek f 'rom 3.2 mUes northwest of Union' City, Pennsylvania, to Watts­
burg, Pen:nsylvaniag The select:ed' reservoir dam site would be situ­
ated on French Creek in Erie County, pennsylvania, at 8 location 
apprmdmately 1.3 miles above ~e 'junction with South .BranCh" sbout , 
71.5 river miles 'above the mouth of French Creek 'and at north !citi­
tude 410 - 55' - 14" and West 10ngH,ude '790 ~ 54' .. 03" . The ,locat­
ion of the 'proposed reservoi,r ~1n relatioq' to the P'ittsbc'rgh Erigineer 
DistT:ict and 'to flood ecriltro"t reservoirs ' in the District is shown OQ 

Plate 1. A general ' map ~ci£ the Union City Reservoir area and vicinity 
is shown on Plate 2. ' . 

15 . ReservoiY area.- r The reservoir area lies in Erie County~ 
Pennsylvania, as showrl on Plate 1'. At the -reservoir-full ' condition 
a~ elevation 127"8" the surface area woulo be" 2,290 acres. The length 
of the full flood storage PObt" would be abOut 7'.8 mlles and would, 
average 0.5 mile 1n -wii:!t.h. ; 'Th'e proposed 11tiion City Reservolr is in 
a pre-glacial v~lley ' conSisting of low..lyl1'1g flat1an~rs; : In" some '1""0-
stances~ such as 'at tp~ junc'tion 01 F'rench Creek with' tritiiJtaries, 
the lan~ is flat and swampy~' partlcularly ' ln the vicinlty~ of Baldwin 
Flats. , 'Generally; ',tlfe land !s"utilized for ' dairy farming and pot.ato 
gro\nng and ~ere! are -ca,sei3 Where ' the fields abut French creek. 'l'tie 
81.'ea is adequately sen.'i 'ced by 'S'tate arid- -ToWnship roads . Pennsylvania 
State Route 8 traverses the creek and reservoir area . There are u,ti1i­
ties in the reservoir area consisting of electric and telephone lines . 
There are a few rural hqn~slte~ and several 8~~r c~ttages in the 
reservoir area. The present use of the proposed reservoir lands is 
consistent with the 'hig~est and bes't use"of the land. 

,'-
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16. Tributary drainage area.- The drainage area of the water­
shed for the proposed reservoir would be 222 square miles composed 
of 145 squsre miles along French Creek .and minor trib~taries '~nd 
about 77 square miles along West Branch Prench Creek, wliich is " 8 

main tributary to Frenell: Cre~ at .Wattsburg, pennsytv8~ia. The ',' 
watershed is contained in' Erie County in northwestern Pennsylvania 
and Chautauqua ,COunty iO ,southwestern Hew York . ' The area is,. i\laci­
sted and is gently roiling ex~ept on fianks of st~eam valleys. , 
There are numerous s~s and marshes in ' headwater ,areas upstream 
of the reservoir ' site .. ' Land 1s pr,incipally in farms with cult1,va­
ted land, pastures and wood lots. There ' ls no evideoce' of serious 
8011 erosion. Wattsburg, population 401 (1960), is the larg~st' 
community in the Basin above tbe dam site . 

. .. 
", ,., 

17. Areas protected from flo~.- Operation of tPe Union City 
Reservoir for flood control would beneficially 8ff~ct tbe French 
Creek valley below tbe dam, contained in Erie, CraW£ord, Mercer and 
Venango Counties. The Meadville, pennsylVania, metropolitan area, 
is the ~rincipal floQd damage center in the valley and is located 
in crawford County. The French Creek valley is highly developed 
for agrieultural and rec~ea~,iorUll, purposea, and tbe eommunities of 
the Basin as well as the industrial developments and . extensive 
cottage developments abut arid ' ar,e partly in the flood plains. The 
valley bottoms are ,broa4 and have been subject to severe floods and 
consequent damages. Based on the 1960 census. the ~opulation of the 
communities in the ~r~.~ Creek valley that would be directly or in­
directly affected by reCurring floods of record and that would bene­
fit from control of the ,fiood waters of the upper French Creek Basin 
at'e as follows: 

Coumunity 

Meadville 
Franklin 
Sugar Creek Twp. 
Cambridge Springs 
Cocbranton 
Saegertown 
Venango 
Utica 

(8) Partly in Freneb Creek Basin. 

Population 

16,671 
9,586 (0) 
5,951 
2,031 
1,139 
1,131 

318 
274 

The above figures do not reflect the inhabitants who reside in the 
flood plains abutting the reaches of French Creek between the listed 
communitiea. Benefits to a lesser degree would accrue in the highly 
industrialized and beavily populated Allegheny and Ohio River valleys 
located below the mouth of French Creek at Franklin, Pennsylvania. 
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VI. PROJECT PLAN 

-18. Most feasible .plan of improvemen.! ... . ~he most feasible plan 
fCJ.~ :~evelopment i:~~f : tq,e . ~ion qtty ~~serv,?~~ . of f,he a\1tqQr~ze~ .three ... 
rese.r;vo~r French, .C.reek system .is ... £.Qr 8 reservoir .. ~t9.. s"c'Wac;iw 'of : 
47 ~ 64Q: 8Cre-~~~~. (0 be cr:eated by ~8ii 'rear.tP ~~ankme.nt.· S'ppt'oxiuiittelY._. 
1,430 feet long- and: 8S " f~e.t hig~ l~cated ·o'Q, . ~en~h .C~~~~ '~~Qt ·~ •.. 3 ~ 
miles a:.~ove · t1!~ . _j~~~.:i.9n of So~th ·.~~n~· an:d . ~.2 ~l~~s ):~o~~w.est of 
Unio~ ~ity; PehqaYlvanj;;a. No .peI'l)l8Ilent. ·po.o\ wo41d .~e prQvige~, ~n .. ' . 
th:e . ~eservolr • . ""IhtOl ' out:J:.~~ wot:k~ ~~~~ ,~~ ."qnc.qn~ro.~~,":d .. ~~d 8Il; ~1fnc~q .. 
trolled side channel . spiUwity ',on ' the :"right ·"abutmerit ·,woul.d be ' 1,Ised for 
emergel.lcy -purposes.' . ; .,~' ", " ,.' .' , ' ":. ' , ' ,' 

, " " • "';' . !' 'f " ::-. , 

19.' pf~tes 8cc~p.inYi~8 ' the, ':tii~o~~n~um~ .. :Th~ f~l~Qwing pl~t~s 
accompany the memoranc4mt: " " "~ ." ,. .,. '.,',' 

. " 

. ' , ,. ' > " .' • 
. ' . 

Plate ,: .. " , ;, Title , , l " 

, .. ' 

" : 

, ' 
,:,." 

". 
I ', ,' 
i . 
3 . . 

::4 "c, , 
. l .. ,. 

·5 , .~, 

,0 

"" " " " 

'. 1"'-,t' 
" French creek :S:~s:i.n/'~a.' .. .. Union 

City Resetvoir' , • 
.. '" 

" G~~er~l ' M~P , . 
, ' . : '. , . 

':.' ~e8ervo1T At,ea " 
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20. Exhibits accompanying the mem.orandum~- ~Tlie e'~ibits resulting 
from Interagen~ cQordlnatlon and accompanying tQe . ~~orandum are as 
follows: 

, ' 

Number 

1 

2 

3 

4 
5 
6 

.. ~.!. ':, 

.~ ,(:; 
Pennsylvsni's Depat;;~ment of Forests 

and Waters ' 
U. S. Department of Interior; Fish 
l!nd WUdl,1f:e Servic~,' . 

U. S. Department of 'Agr1~uiture; 
'. SoU: Conservation·. Service 
, Federal Power Commission 

".' j" -Nati(m~l · Park ~ Serv~ce .· , 
', ' U", · S. Public Health_ Service . ~ 
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Vll. DEPARTURES FROM PROJECT DOCUMENT PLAN 
, 

21. Departures from project document plan.- The project doeu'· 
ment is Senate Document Number 95, 87th COngress, 2d Session which 
describes tbe features of the project as conceived in the earlier 
stages of the work. Basically, the general plan for the Union City 
Reservoir z:emains unchanged; however. studies for this report indi­
cate tbe rtec8s8tty to revise the plans for tbe structures associat­
ed with the reservoir as follows: 

a. The prOVision o£.' '8 narrow side channel spillway on the 
right abutment for emergency purposes would be ' s departure from tbe 
project document plan which recommended 8 shallow sldebill spillway 
on tbe left abubment. The side cbannel spillway would be of the un­
controlled type consisting of ao inlet composed of e 268' ogee weir 
with crest at elevation ·1278. m.s.l. emptying into a deep and narrow 
channel with a 70' bottom width cut into rock on the right abutment. 
The side channel spillway would replace a sideh!ll spillway \ihich -
utilized a 3501 .0 wide broad crested weir at elevation 1278 m.s.!. 
This aide channel spillway would be designed to contain about 62.700 
c.f.a. which is approximately similar to the capacity of tbe sidehill 
spillway proposed in the project document. The new spillway plan 
would be advant age.ous from an economic standpoint since the excavated 
material would be substantially less than under project document plan 
and could be used as rapdom fill in the embankment, thus eliminating 
the disposal of 400.000 cubic yards of excavation as . contemplated 
under the project document plan. The side channel spillway will be 
founded on the right abutment due to geologic conditions and physical 
characteristics of tbe terrain in the area. The rock which would 
form the bed of the spillway channel would resist scour, thus elimin­
ating the need for a concrete lIning in the spillway channel. 

b. Hydraulic and st,:ructural design of the outlet wo·rks bas 
been simplified. The uncontrolled outlet works under' ·the project 
document plan would have consisted of· a 10 foot x 13.5 foot reinforced 
conc~ete cut and cover conduit under ' the dam with two openings at tbe 
inlet and a stilling basin. at the outlet end to handle maximum reser­
voir diacharges. The lower inlet, measuring 2 feet x 10 feet wide. 
was planned with an invert at elevation 1210 m.s.l. in tbe s treambed. 
The upper inlet. measuring 10 feet x 10 feet, would have begun to 
operate at elevation 1255 m.s.l. and was planned to be constructed 
directly above the lower inlet. The srea provided in the conduit was 
governed by diversion criteria and greatly exceeded the area required 
for operating purposes.· Findings for this report indicste similar 
hydraulic flow effects could be realized with tbe advantage of simpli­
fying the hydraulic determinations and structural design of the uncon­
trolled outlet works. Tbis eould be accomplished by constructing a 
6.0 foot square, filleted, reinforced concrete cut and cover conduit 
under the dam with an invert at elevation 1210 m.s.l. and building the 
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high-level outlet_, measutihg 10 f .eet wide. x 1 '6 feet hign into the 
ogee weir of the aide channel spillway on 'the right abutment. 
The invert" 'Would be at elevation 1255 m.s.l. and the ogee wei.r 
would crest at elevation 12'7.8 ai. ·s~L The opening 1:b~ougb the weir , 
would be cut in rock and l1n~d with: concrete.. The. plan re'comme.nd""'· 
ed in this report would be, superior ,economically because ·the outl~t> 
works would be simpler from .8 ·,~ons.tructicm standpoint,.- ,the' sti:lHng . 
basin would be smaller and the diversion 'tUnnel ,would be eliminated. 
The latter is possible since finding's for this report indicate ~- : 
version could be accomplished to handle the maximum flood of record 
by leaving ~ section of the dam ' ope~ ' until the final construction 
season when diversion of 8 .3-year all"'!seasc;m ,.storm will be accompl.i­
shed through the lowe-r and upper ou~~~t' works after tbe c~osure , " . . 
section 1s placed across center sectiori of dam. ' "; .. ,' , 

·C. The steepen1nS of the impervious ;core 'of the- dam is a 
departure from the project docuDlen,t plan which ' t;'ecommended a 1 ve:.;-­
tical to I horizontal slope. The 10 vertical to 1 horizontal impeI'7 
vious core fu'rnished in this repor·t affords "'S', plan \,mich is superio'r ' 
economically to . tli'e project document plan ap.d compares. favorably , . 
from a structural standpoint. oj" ! ", 

): .. 
The greater detail of 'this General Des-ig~ Memorandum ' ineludes' relo"; 
cations which are ' expanded, in ' part, t!9.F.esttire Des'ign Memor-andum 
scope resulting 1n more,' finite project quantities ' Bnd unlt~ prices. 
The estimated project document cost's f~r,J tli~.' uhiori CitY. R~servoir, 
escalated by index from May ,,1960 cost le.vel,>:[~ $9,150,000. The 
estimated cost for the Uni.on City: Reservoir ', 8S ~ecommended in thi,B .. 
General Design MemorandUm, is $lO,:i.OQ,OOO, based on May- 1964' va.lues • . 

, '. 
" .i .";: 

, , 

VIII. HYDROLOGY 

22. ' Detailed hydrological studies ,to detenaine .the' spl!lway 
design flood, _ flood surcharge .. storage ·.el·evet1on, sp1.l.lway width and 
crest elevation, the maximum re'serv.oir-full ·' elevati"on and· freeboard 
are contained in Appendix' I - "Hydrology!'. In tb.e¥ derivation "of the 
features for the design, sufficient actual runoff and 'prec~pitati~~ 
data are available in ·the French Creek Basin for the aevelopment of 
the natural unit hydrograph-s. · . 

23. In. Appendix I basin characterbittcs -.are 'described and u~ed 
for the ~Teted tributary areas in the development of_ toe inflow , " 
hydTograph for the reserv.oir,. The highest 'known flood of . 'record on 
French Creek occurred in April 1947 resulting"'in,' s fl·ow: of 14',000 
c.f.s • . at Carters COPle:r8., Pennsylvania, l.ocated, 3.15 miles upstream' 
of the dam site. . 
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24. Flood frequency studies developed for French Creek at 
carters Corners, P8~. indicate 8 twice yearly flood of 4,200 c.f.a. 
with an annual peak flow of 5.800 c.f.ae for all year occurrenC~9. 
The two year flood under these conditions would be 7,500 c.f.s., 
and the five year flood would equal 9.6Da c.f.a. During the crop 
season only (May through OCtober), the twice yearly flood would be 
1,300 c.f.s. with 8 yearly flOOd of about 2,200 C.~.9., a two year 
flood of 3,400 c.f.a. and 8 five year frequency flood of 5,200 c.£.a. 

25. the major storms from which highest flooding resulted in 
the French Creek Basin occurred 1n March 1913, April 1947 snd J8nu~ 
ary 1959. Tbese storms are discussed 1n detail in Appendix I. 

26. A six-hour natural unit hydrograph was developed from g8g~ 
lng records at Carters COrners. Baain unit hydrographs were also 
developed fOT all principal streams and local tributary areas from 
the headwater junction of West Branch of French· Creek and French 
Creek to Meadville and thence downstream to Utica; Verification of 
the unit hydrographs was determined by a reconstieution of several 
floods for which accurate profiles bad been obtained from gage 
records. The six·b~~r unit bydrograpbs on unrated tributary streams 
were combined with the perimet er unit hydrograpb to provide the six~ 
hour unit hydrograph of reservoiT inflow. 

27. The 4-7 April 1947 storm and flood was selected as the 
pattern for development of the reservoir design flood for the Union 
City Reservoir. Primarily, it was chosen because it was t he highest 
flood, 1n a period of more than 50 years, over an area 1n the French 
Creek watershed comparable in size to the reservoir basin. Other 
factors also favored this choice such 8S bigbest r ainfall intensities 
ever recorded 1n the Frencb Creek Basin, total storm runoff augmented 
by snowmelt to such 8 degree that runoff exceeded rainfall, and ground 
water discharges that were unusually high averaging above 2 c.f.s. per 
square mile. The Union City Reservoir un.der the asswued conditions of 
runoff and storage would bave bad 1.3 inches of impoundment A~ mid­
night on I April. Total storm rainfall over tbe basin after this time 
averaged 4.3 inches ~th ~ maximum of 3. 6 inches on 5. April. Total 
runoff was 5.0 inches. If conditions of design should reoccur ~tb 
the dam in place, the reservoir would rise to elevation 1278 m.s.l. 
which is spillway crest. Outflow would be 4500 c.f.s. aod 47,640 
acre-feet would be impounded. 

28. The standard project flood is one which would be exceeded in 
magnitude only on rare occasions. It establishes a standard for design 
of structures that would provide a high degree of flood protection 
without regard to economic or other practical limitations. The st.and .. 
ard project flood is substantially less than the probable maximum flood 
and has been adopted as a flood that would be caused by a storm with 
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rainfall as set for'th in Civil Engineer· Bulletin No.; .52-8 .. ' Office. 
of" the' Chief of Engineers, 26 March 1952 , subject, J'Standard ·p'roj .. 
'ect 'F1ood ··Determinations". The standard project flood was obtained 
by moving the standard pr,oje'ct storm over the cent'er of .the F'rencb 
Creek Ba'sin above the 'Union City Dam. A maximum. impoundment of . .. 
'63,300- acre-feet would occur to elevation 1284.2 with a .surcharg.e. 
of 6.2 feet over the .spillway crest which would be' discharging . 
14,700 c.f.·s. accompanied by 5,600 c.f.s. 'through. the lOwer and 
upper outlet works. 

, 
29. Maximum rsfnfall used for 'the ' determination of spi,llway,~ 

design ·floods in this report were 'obtained by use of charts in 
Hydrometeorological Report No. 33, . " Seasonsl Vari$tion of probable 

,~.: Maxlmum precipits.tiOt!- E,Bs't of :tb~ "105th r-.reridisn, ." ,prepBr~d. J:?y ~~e 
Hydrometeorolbgical Section of the U. s. weather Bureau. These., 
estimates' represent " the 11.miting' prec'ipitatibn .1'ates for thr~e types 
of storms which 'wouid' result in 'most · severe .f1.00ding in t;he: Pittsburgh 
Dist1'ict. The three' types of s ,torms ar-e · classed as a winter storm 
a ccompanied by snoWmelt, an extratrQP1cBl '(decadent hurric4ne) st;.orm 
occurring ' in late summer or early fail artd '8 summer convectionql . 
storm. TIle inflow unit hydrog:rapb w~s app1ied .. to . the~e thr~~ typ,~s 
·of maximum s tcrms arid their ·'arl.tec'edent rainfall. 'The hydrograph . ~ 
for the decadent tropical · s~orm resulted 'in the ' highest outflow con­
ditions and was selected as the comput~d spillway flood. 

, '" .' 

30. The computed spiilway flood.1s S4ff1ciently conse rvative 
'·· to be used as a spillway de'sign flood; The ·magnitude of ' the inflow 
peaks a·re higb in · comparison 'to ~onvent1onal runo~f est~mates, an.d 
the detail · 'of ··th~se '. s tudies' is · believed sufficie'nt' to insure a .,b'igh 
degli"ee of accuracy. A',pe'ak fi'oo'd of' ~4.000 ,~.f. •. ~:'. is ' .realized With 
a· peak reserv~ir 'inflow :'of '·~7 ,500 :c.~~k • . Peak out~Jo~ is, 62,7.00 
c.i.a. ' in spillway and r,300 c.f.s. i'o loWer out1e.t · wfth .s maximum 
reservoir elevation of 1292:.'6' m.s.l. '.,: . ".". ';' 

. , " ' 

·31. A stuoy wS's made of ~s.evere wind conditions 1'n r,e~atio.~ ' ,to 
'1'ide-up and wave height for B determination of , £ree~~ara .for ,~e" ' . 
earthem:b'ankm.ent'; Wind' velocity dat;a was' .obtained from: 1'ecorQ~. ~t; 
U. S. Weather Bures,u'·· s.t .stions at Erie.' ~nd: Pit·tsbura.b.t.· l'a. : ·M'a~1mUm, 
wind velocities were. determined ftir e:~ch of the fe't~h d1..~~'ctioT;1S 
u8i'n'g, velocity values from the Pittsburgh gra·phs. The·s·e va.lue~ " , .. 
were increased 30% to provide for higher ·velocities 'which. might ob .. 
tsin over the unobstructed surface. of Lake E1'ie. Wave ~eights were 
determined by tise of ' the "diagram llwave Heights snd Mi.nj.tIiUm T~e fl1:lr­
ations for Mean Condi.tions, Summary Report' Projec~s .CW-l~4, an.d CW-l65." , .' ,.. . . , .' " ," , 

32 • . AppendiX I "Hydrology" : re'c"ommends a ~pU,l~8Y'· design. flo9d 
storage elevation of: '1292'. ~ m. s .1. ' . An: U~fc?ntrolled 'sld~-ctiann~I. · 
spUh,ay , 268 feet in wldt~ crestlng 'at· elevati.on 1278 m.s.l. is also 
r ecommended. 
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IX. GEOLCX;Y 

33. General.- The project dte 18 located In the glac~ated 
section of the Allegheny Plateaus province in a short preglacial 
divide reach of Frencb Creek between tbe preglacial valleys of Le 
Boeuf .. French Creek and Lake Pleasant Outlet .. Alder Run. Bed­
rock is exposed In the valley bottom and is present beloW shallow 
depths of till 1n tbe west side of the valley. On the east side 
of the valley, a kame deposit covers tbe adjacent valley wall. 
The site is underlain with interbedded .shales, sandstones, and 
medium hard grey sandy siltshales of the Devonian formation. Tbe 
weathering 1s very shallow ranging from 0 .. 10 feet in tbe valley 
bottom and abutments except in the ,area of the upper reaches of 
tbe right abutment wbere the weathering increases In depth to 25 . 
feet. The overburden in the valley bottom is variably gravelly · 
and sandy silt and silty till with various quantities of rock 
fragments. The kame terrace on the left abutment is quite simi­
lar in character to the till on the ·right bank, except for great­
er percentage of sand and rounded gravel. The basin is essentlally 
impervious and leakage from the reservoir should not occur . A re­
port on the geology of the reservoir arca, dam site and spi.llway 
location is contained in Appendix II - Geology, Soils and Embank­
ttLent Design. 

34. Foundation conditions.- the embankment would be founded 
in bedrock in the valley bo~tom and on the natural abutments. A 
five-foot deep cutoff trench would be constructed along the axis 
of tbe dam and concrete would be used as a filler. Grout boles 
5 feet on centers would be drilled 40 feet into bedrock underneath 
the trencb to form a grout curtain which would preclude any minor 
leakage wbich might occur through the relatively tight joints in 
the rock beneath the dam and on the natural abutments . The under­
lying rock, consisting of interbedded shales and sandStones, is 
estimated to have a bearing capacity ~ar greater tban would be im­
posed upon it by construction of the dam; therefore. no settlement 
problems are anti~ipated with the c~natructlon of the dam . The out­
let works would b~ founded on the approximately IO-foot upper layer 
of interbedded shales overlying the sandstone bedrock. The bearing 
capscity of the · undisturbed interbedded ·shs"les is estimated at 8 
tons per square foot which is 'sufficient to support the outlet wo.rks 
under which the max~ bearing pressures are computed to be 5.5 
tons per square foot. As in the dam proper, settlement problems are 
not anticipated under the outlet works. Embankment drainage would 
be accomplished by pervious alluvial sands and terrace gravels. The 
side channel spillway would be located in rock on the right abu~ent . 
The bed of the spillway channel would be founded on medium hard grey 
sandy ailtshales which are presently overlain by interbedded sand~ 
stones and sandy shales which would form the side walls of the spill­
way channel. 
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X. OTHER PLANS CQlSlDERED 

35. Alternative _sites coneidered.- Consideration bas been 
given to two reservoirs -- one on Wes t Branch of French Creek up­
stream of WattBburg~ Penn8ylvanla~ and one on Frenc4 Creek above 
Marvin, New York, in lieu of ' s single reservoir a~ the project 
site. Also, 8 small reservofr "system consiating of seven reser­
voirs, otber than "West :Sr~cb ' and 'Marvin, have been considered as c, 

a substitute for the Union Ct~ Reservoir • 

. s. West- Branch Frend:;' Creek "Reservoir ... West Branch 
Reservoir 'would be created by a dam' about 4 miles upstream of 
W8ttsbUrgb trr the .ylclnitY .of Sears ' Scbool, and could impound 
flood inflows up to about elevation 1325 m.s.l. Gross storage 
1n the reservol~ ' would be ab~out" 19.20'0'. acre feet correspondtng 
to eight tncheD>of gross rtindf£'" 'fr'om ~s. dr:ainage area of 45 square 
miles. The res_ervoir : on West Branch wOuld 'cost more tb.an half as 
much 'ss the Uniop. City ~Reservoi,r' , but ',woul:d control only ab'out 
one-fifth of the drainage ' area: In view of the high averag,e cost 
per square mile of ,ar'ea c6nt~ol1ed' when: compared to Union City I 
West Branch of Fr'ench Creek Reservoir :was considered an undesir­
able S~bstitute and 'was" no~ furt~er ihv'est1g8'te"d~ 

b. French Creek (Marvin) Reservoir.- The reservoir would 
be located a short distanc'e abOVE! the COlDinlUlity of ' Marvin, New York. 
The Marvin Reservoir was considered With the :Wes t" Branch French 
Creek Reservoir as an alternate to the Union City Reservoir . Floqd 
water would be impounded in a potential reserVoir basin to about 
elevation 1416 m..s.1. 'Gross storage in the reservoir would be 
26,900 acre-feet representing 6.jl inches of gross runoff from a " 
drainage area of 80 sq~a'ie miles. ,_ The cost of 'the reservoir ' 
measured in relation to the drainage area controlled compares " 
favorably 'with the Union City Reservoir; b.owever, this would not 
justify sacrifice' of the additional areal co~troJ the lat~er ,wYule 
affor'd. ' Acco:dingly, French Creek (Marvin) Reservoir alone or in 
cOlQbitta'~ion with West Branch' Fren.:h Creek Reservoir- a's , an alternate 
to the trn.i_on City Re-aervoir' ':W,a's , ~'?t giy-en further" "considerat1o~. 

c. Alternate multiple):small reaer'\ro:!rsYstein.- In the 
French Creek Basin area "above the Union City Dam sitf! , seven poten­
tial sites, " other than the Wes t Brandi " and Marvin s"ites-, " were , con­
s1:dered. The drainage areas' above the potential dam sites ranged , 
frOm one eo 26 square miles " and the cumulative controllable drain­
age area was ' 52 square miles. The preliminary estiinat'es of ' cost 
of theEfe reservoirs indicated that, individually or collec·tively, 
tbe average cost per squar~ mile ~f· ar~a controlled would be far 
greater tban for the Union 'City Reservoir. In view of this un­
favorable comparison, - the small reservoirs ' were not cons idered 8S 

adeq'uate substitutes for the Union ct:ty Reservoir. Alternates to 
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tbe Union City Reservoir are discussed in greater detail 1n Senate 
Document 95. 87th Congress, 2d Sesslon, ' whtch 1s the project docu­
ment for this study. 

36. Alternative plans considered.- Tb~ Union City site bas 
been considered frequently 8S part of systems of reservoirs that 
were investigated for flood protection in the French Creek Basin . 
Limitations are i mposed on the capacity of a reservoir a t Union 
City by the community of Wattsburg, fa., at the junction of West 
Braoch of French Creek aod French Creek, 10 miles upstream of the 
dam site . The upper limit of a reservoir wi thout providing pro­
tection by dike for Wattsburg is fixed at elevation 1278 mos.l. 
Approximately 307. of the buildings in Wattsburg consisting of 
res idential and commercial structures would experience flooding 
if a reservoir was filled to elevation 1283 m.s .l. More than 8010 
of the structures in Wattsburg would be flooded at elevation 1287 
m. s.l . The following are alternate plans previous ly considered 
at tbe Union City site. 

a. A plan was investigated placing full pool level at , 
elevation 1283 m.s.l . resulting in gross s torage of about 60,000 
acre-feet. The plan, featuring a retention type dam and controlled 
outlet works, includes 3,900 acre~feet of permanent pool and 
56,100 acre-feet representing 4.78 inches of runoff for flood con­
trol. The cos t of the installation in relation to cos t per acre­
foot of stor age would be high in comparison to tbe adopted Union 
City plan. Highway relocations would be expensive . The reservoir 
alone would not be a suitable solution to the flood problems of 
the basin, and economic justif~cation is not possible wben the 
r eservoir at el evation 1283 m.s.l . is considered colle ctively as 
part of a system of reservoirs for the basin. Accordingly, studies 
for a reservoir at Union City with full pool at elevation 1283' were 
discontinued. 

b. A plan at tpe . phion City site was investigated with a 
full r eservoir level at elevation 128~ m. s.l. accompanied by dikes 
for protection of Wattsburg. The dikes would be built to elevation 
1290 m. s .l. which is considered tbe maximum practical elevation com­
parable to the surrounding area in the vicinity of Wattsburg . The 
plan would feature a retention type reservoir and c?ntrolled outlet 
works. GraBS storage of about 74,000 scre-feet would include 3,900 
acre-feet of permanent pool and 70,100 acre-feet representing 5.97 
inches of runoff for flood control. Average costs ~er acre-foot of 
storage 'Would be high when canpared to the adopted Union City plan. 
Highway relocation costs would be exorbitant. The reservoir by it­
self would not solve the flood problems in the basin, and economic 
justification is not possible when tbe r eser voi r i s considered in 8 
system of reservoirs for f~ood control in the basin and protection 
of Watt sburg by dikes . Since the plan for a r~servoir with full 
pool at elevation 1287 m.s .l • . is not economically justified, the 
a tudy was absndoned. 
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XIII. OUTLET WORKS 
, 

46. General.- The uncontrolled outlet works would consis t of a cut 
and, cover conduit in the valley flow with invert at elevation 1210 m . ~: l. 
and an outlet constructed in an opening tlirough the rock supporting the 
ogee weir of the ~pillway wiLh the invert at elevation 1255 m.s.l. Aprons 
and training channels ' would be constructed at the entrance to both outlets. 
On the lower conduit, a trash rack would ' be furnished at tbe inlet, and a 
stilling basin would be provided at the outlet. Plates 4, S, and 6 sbow 
the layout out the outlet works. 
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47. Lower ~tlet works.- The conduit would be founded on 
rock and co~structed of reinforced concrete. The r.~os8e~tioQ of 
the conduit wculd ·measure 6 feet by 6 feet anJ wolll:i. be reinforced 
by filleted C(JZ"nars. The area provided by th3 crooo~!ct::'ou would 
be about 33 square feet. and the length would be 520 feec. The in­
let invert ~rould be elevation 1210 m.a . l. and the outlet invert 
would be elevation 1201 ~s.l. resulting 10 8 slope cf .58 percent. 
The m1n~UM thickness of concrete provided in the conduit would be 
1 . 5 feet for the t op and side vlsth. The bottom thickbe&s would 
vary. according to the top of rock used a8 8 base. Ctmcrete collars 
and copper w~terstops would be provided at construed.on joints 
Which would be spaced at 20 f~ot intervals. Seep fins ~ld 'be pro­
vided where the conduit passes through the impervious core of the 
deD to increase the seepage path by about 4~~ the design capacity 
of the lower conduit is about 1400 cof.a. with the reservoir filled 
to elevetion 1278. 

48. Upper outlet wo=ks.- The outlet would be founded in an 
opening cut t hrough .the rock support of the agee weir of the side 
channel spillway. The conduit would be constructed of reinforced 
concrete and would be incorporated into the agee weir. The open-
1n& would be rectangular measuring 10 feet wide and 16 feet high 
providing an area of 160 square feet. 'the invert elevation at the 
inlet would be 1255 m.s.l .. aod outlet elevation wauld be 1240 _m.s.l. 
'the length of the outlet would be about 45 felilt , and the slope would 
be about 31 pe-rcent. The design capacity of the outlet is 3 t 100 
c.f.s. with the reservoir filled to the spillway crest at elevation 
1278. 

49. capacity of outlet works.- The capacity of the combined 
lower and upper outlets under reservoir full conditions to spillway 
crest elevation 1278 m.s.l. would be ab~ut 4500 c.f.s. 

50. Stilling. bssin.- The stilling basin of reinforced concrete 
for the lower outlet works would be approximately 90 feet long. it 
would flare out from the outlet end of the conduit to a width of 26 
feet in the first 55 .feet . The flared section would slope from ele .. 
vation 1207 mos . l. to a rectangular baain at elevation 1202 mos.l. 
The rectangular basin, 26 feet in width, would be 30 feet long Bnd 
would contain a two-step sill to elevation 1206 m.s.l. at the down­
stream end for diSSipating the energy from the outlet works. The 
concrete floor of the b.aBin would extend 7 feet beyond the sills. 
The water would flow onto about 8 2 foot thick layer of stone pro­
tection extending 8 feet beyond tbe end sill prior to entering the 
natural stream channel where rock capable of resis ting scour would 
be encountered. The floor of the stilling basin would be 2 feet 
thick, and would be founded on rocko The floor slab of the still-
ing basin would contain weep holes and would -be designed to with­
stand hydrostetic up-lift. The training walls would be sbout 11 feet 
high to confine hydraulic jumps up to the point above which additional 
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tallWater would be prQVided by the spillway_ Other features ~uld 
include ' a wall with a thiCkness of·.2 feet, a vertical water : f8c~~ 
and s " bat tere~ i?ack surface. ' 

xw. SPILI,WAY 

- 51. General.": The spillway for- the dam would be an uncon~ 
. ' trolled side"chsnile~ type founlied iIJ. rock on ·the rigb,t ' 8but:ment~ 

The spillway would ,consist of '8n approach .cbannel inlet, w~i'r and 
a longitudinal outflow· cbannel. : The spUlwsy, is sbo,wn "1n' plan, 
profile ' R;nd sect,ion on Plates 5 ari~ 6. :,' :~'" .'~ 

, ' . :~ ,. , ., . '. 

, .. . 52 .. : Inlet.":. The inlet would 'consist of an '8pproach channel: 
normal to the axis of the weir and cut in rock to a width ' s·uti! .... 
cient to accommodate a 268.foot straight weir. The approach 
channel would slope '1X toward the reservoir from 'elevatiort ' 1268 

, . , ' . ' .. . . . '., .' '" ." 

m.s.l. which is ·10 feet ' lower ' than the ' crest of weir. A 'l~fdor 
wide ' training Ch8nne~ ·le,ading to ·the .'-Qpper outlet works at efe .. . ' 

,vatton '1255 m.a.I.,. would be incorpo:tat;eq on the centerl,ine" of ' the 
sptiiway ai'prOacb channe"l 'anC:! would 'be constructed ' in rock with 

_ side :slopes · o~ "4 "vet't'ical to ' 1 harbont'al.:·· The side slopes of tQ'e 
'. ,.splln-,ay, approach chBi¢el ·· would :b.e 8S' follow:: .... 

' .. ,'. ", " ,',.. ,." . ., ' .) 

l1aterisl ':. ,- Side Slope 
. " .. , 
'. " Rock below elevation 1278 

m.s.I. ~sp111way cres~) 4 vertical to 1 hor~zont81 
--

. ' - ," , 
'.:: ... 

Roek qbQve etev~eiC!n 1~78. 
m.s.l. '.(~,p1-11way ·c:6is t). 

, -­
- -

',. " 

2.' "Vertic'Sl ~o ' l ' hrirtzoh·tal 

Ove~J>ur.den . - -- 1 ,vertical 
" ' tal '. 

'The ·toe 6f 
on t,ie t~p 

.. .. , , - , - ; -, 

the 'overbu~d~n. would, be lo~ated to allow 8 16'..ifoOt .bell:in 
or 'rock "";' ,~·'x·'._, ', ·, ' .... . , e, . 

.~. '.( ., : , ,. 
53 • . ~... The, uncontrolled weir' wi·tb its ,aXis :lilmost . pe·rpen .. 

d!cular to" the 'axis of the dam would be founoed' on~ rock~ . :Tbe' "Weir 
wo~ld be ogee .1n ·secti.on, 268 fee't long witb crest at elev8'tiort 1.?:78 

·m·.s.l., The weir and the spillway · drop structure would 'be t:oi1:s.t 'Tucted 
o~· reinfo'rced ~oo:~rete ' an~hored to the rock.·, The end . ~8i.lS~'· df the 
,weir would be vertical retaining walls of reinforced con'c'r e t:e , 
anchored to rock. The up.pe'.r ou'tlet' works '''wOuld .be incorporate"d in 
the .38 .. fo9t_deep . drop" below the crest of ··the: weir. The 'iO-foof' wide 
cha.nnel at the" base .. of the drpp atruc1:ure would .be paved ·.for the full 

, '. ' - . ",' . 
I~ngth , of tb~ :welr to form , the upper·' end of_ the lo'ngitJ,id1:nal spillway 

.: ' 'channeL The paved' channel woiJ.ld have a centerline parallel ' to the 



axis of the weir and would be level at elevation 1240 m.s.l. The 
slab would extend to the end of the weir which is identified as 
Station 3+10, tb~ beginning of the longitudinal spill~y channel. 
the slab would be founded on rock. would be 2.5 feet thick, and 
would contain drain holes . The slab would be designed to resist 
hydrostatic uplift and prOVide the necessary structursl strength 
to dissipate the energy caused by the 38-foot drop over th,e weir 
and the turbulence due to the 9O-degree cbange in direction of 
flow. The landward and upstream banks of the cbannel at the base 
of the weir drop structure would have a slope of 4 vertical to 1 
horizontal in rock and 1 vertical to 2-1/2 horizontal in overburden. 
The change in slope would be separated by a l6-foot berm atop rock. 
the rock slopes would be concrete lined and key~d into rock at ele­
vation l29S m.s.,l. to complete the concrete basin for protection "of 
the channel at the base of the weir. . 

, 54. Longitudinal spillway channe!. ,- the, ,longitudinal channel 
would extend from Station 3+10 at the downstream end of the weir to 
French Creek below the dam at Station 16+00. The centerline of the 
longitudinal channel would be parallel to the axis of the weir from 
Station 3+10 to Station 6+14. 21 which would be the beginning of a 
horhontal curve on the center-line to carry fl0w8 into French Creek. 
~he curve would terminate at Station 13+50.10. Tbe bottom width of 
the cba-''Ulel would be 70 feet to abou't Station 12+50 ""bere the channel 
""o~ld be flared to facilitate entry of flow8 into French Creek. 'the 
channel bottom slope would be 4.0ot from elevation 1240 m.s.l. at 
StatiGn 3+10 to elevation 1208 m.a.l. at Station 11+10. The channel 
bed would te~ate ~tb a flatter slope of l.~ from Station 11+10 
to elevation 1202 m.s.l. at Station 16+00 in the natural stream bed. 
Reduced velocities due to a flatter slope at the lower end would be 
compensated for by the increased channel width due to the flaring of 
the channel at the lowe~ end. the channel would be {ounded on rock 
capable of resist'ing seour. The side slopes would be 4 vertical .to 
1 horizontal 1n rock and 1 vertical to 2-1/2 horizontal in overburdQa 
separated by a IG-foot berm atop roek. ~he ro~k in the lower 300 
feet of the channel may require, some protection 1n the future due to 
primary weathering of the newly ,exposed rock 8urfaces. 

55. SpillWay c8pacity.- The spillway is deaigne"d' to accommo­
date the spillway design flood of 62,700 c.f.se discharge exclusive 
of outflow in lower outlet with a headwater elevation of 1292.6 
m.s.l., or 14.6 feet above the spillway crest. " 
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XV. O'IHER FACILITIES 

56. Access. road.- AC.cess tQ the dam ~uld Q~. p.rovided on 
the left abu.trq..en,t by a road to be c:onstruc~e.4 from Township' Ros.d 
T674 to StatioQ 19+00 on the dam. .The access road. would- conne'ct .. 
with and be similar> in des·ign to the roadway on top. 0.£ the dam." : . 
A turnaround. snd parking .. area would be furnished on the right­
abutment be~een the axis. of the dam and downstream end of the 
weir . These facilities would_ afford access to the dam" and spill.· 
way areas for inspection and maintenance purp~ses. A plan of the 
turnaround and parki:ng. area is shown· on Plat~· , 5. A plan of tbe 
access road is .shown on Plate 7. 

. . . 
57. Trash rack.- A trash rack made of extra strong stain- -. 

less steel pipe would protect the iqtak~' of the lo.we;r conduit of. 
the outlet works. Tbe rack would prevent damage and clogging by 
floating debri:~ . .and .ice. ' .The ·pipe ~ers o~. th~ -;rssl;l raqk 
would be :ancbored to. ·the r .eirifQrced cOiic~.(!t:e . EiPron ;c.omprising. :the 
inlet to ·the c;on\iui:t • . 'l;h"e ',tJ;"8£lb rack ,is sho~ 1n de~ail on Flate 
4. ; .' 

.. " 

. 58., M8inten~nc~, building ... Plat.~ 3 shows loc~t:~.o.n qf , the . 
building t9 be ·used ~a~nly' 'fo~ storag~ of ~ain~~nance equlp~ent • . 
Th~. faclU,ty would :al~o cO.ntai:n . ~ ' slI!al~ .offi:ce .to be us.ed during 
inspection v.!sits to the 'dam and when .maintenance. work is done. 
The building wOl.,ll~ ·be ~quipp'~d wt~h' ~ater" . elect~icl,ty, B.nd t~~e ... 
'phone utilities. An electrical heating system Bl\.d ,sanitary system 
would be provi.ded. The tr~atmen't .of · tb(! ' waste~ .would be by;: septic 
tank and drainage ~.le .fletd. ; .. " .. 

59. Wat~r .suPp.Ly.'... DOQ1ef!lt,i~ ~se water ! ~or the maintel:.lsnce,. 
building would .. be , ~\lPp'I;e.d .fro.m. a we~~. , It,. ~~ 8nt;ic.ipate,~ .that .,. 
suitable quality .and quantity of water will .be .available from . '._ 
this sour.ce. . : ' ' , ., . " ' .. '.' 

., 
60 . Fower dls.trihution lines~ .. Power , .line~ ,of the Waterford 

Electric Compa~y ',are i .n .. ,the v:~.ciJ;1ity ,of ~h~ 4!nn. s:lt~. ,. power line 
extension from the existing pole li"ne along Township Road T674 on 
the left abutment .of the d~r~ould be . ~de,. to .,a ,m~ter pole at the 
maintenance ,b~l,ldi~g~ . .. , .. , . " ' .. .. ' - .' 

. ',, :~, " ~. 

61. Telephone .lines'.- .' Telepho{1e ser:yice , would ~ be suppll~d 
by the General Telephone Company 'of P~nnsylvania and would be in­
stal l ed on power company poles to the meter pole at the maintenance 
building. 

62. Laodscaping." The areas of dam site construction denuded 
by construction operations would be suitably vegetated and landscaped 
to control erosion and to present a pleasing sppearance. 
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63e Recording &age and well.- Permanent operating equip­
ment would consist of an electronically cont~olled recording gage 
housed in a lQ.foot by l~foot concrete block structure on top of 
the dam. The gage would be coordinated with water levels at t.he 
inlet of the lower conduit by a 1/2 inch pressure tube extending 
tbru a 2 .. 1/2 inch pipe in the face of the ds.al to 8 small sump lo­
cated in the vertical training wall of the apron in front of the 
conduit. The 2 .. 1/2 inch pipe would parallel the upstream face of 
tbe dam at a depth below frost level. TWo access points would be 
provided in the 2-1/2 inch pipe for inspection and replacement of 
pressure tubing. Electricity wculd be installed from tbe meter 
pole at the maintenance building. 

64. Miscellaneous.- A sign identifying tbe dam and its 
pertinent features would be erected at a site where it could be 
ohse,rved by all traffic approaching the dam. The sign would ac­
knowledge the agency responsible for the construction of the dam. 

XVI. SOURCES OF CONSTRUCTION MA'rERIALS 

65. Earchiill and borrow materials.- Earthfi1l for the dam 
would be obtained from within the immediate dam site area. Suit­
able materials from required excavation for the dam and spillway 
would be utilized in the embankment. Additional random fill ma­
terial would be required, however, and is available from. borrow 
areas located on the right abutment of the dam landward of the 
spillway as shown on Plate 3. Investigation of the proposed 
borrow area has shown that approximately 300,000 cubic yards of 
m,terial is available at the depths selected for maximum excavation. 
The impervious fill would be obtained from the borrow area on the 
right abutment. Total material needed for :he embankment is esti­
mated at 853,790 cubic yards e Descriptions of borrow mat.erials are 
given in Appendix. II - ''Geology, Soils and Embankment Design". ' 
Waste materials from the borrow area would consist mainly of stripp­
ing and would be disposed of at suitable areas in the vicinity of 
tbe dam, as ahown on Plate 3. 

66. Materials for concrete.-

&. Cemente- Cement 1s manufactured 1n the Pittsburgh, 
pennsylvania; Erie, Pennsylvania; New Castle, Pennsylvania; and 
Youngstown, Ohio areas and would be delivered t.o the dam site by 
rail or truck. 

b. Fine aggregate.- Fine aggregate is available at ap­
proved Allegheny River sources at Oil City and Franklin, Pennsylvania 
as well a8 In Erie, Pennsylvania. 
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c. Coarse aggregate.-
, ; 

(1) The Vanport limestone is available for use in 
the vicinity of NeW' Ca'~ft1e and Parker·,. Pennsylvania, with ",s truck· 
baul o'f " about 75 mt.le8~ ; . 

~. '(2) Air· cooled blast furnace slag is availai:He from 
a.aurces · in Sharon, Pennsylvania, and youngstown, ut&o . Tbi'B woul.d 
be a truck o-r rail hacl df .about 80 miles. 

(3) Coarse gravel is "available from approved sources 
in the "·Allegheny River vslley up to 2-1/2 inch size. Also, coarse 
gravel from deposits in the vicinity. of Franklinville, Pennsylvania 
and Machias Junction, New York , which have been approved up to' 3-
incb size. This is als o a truck haul of -ahout BQ: mi~e·s .• 

d. ·Water.- · Water frOm. French. Creek would be ' satisfactory 
for use in concrete. NO' filter"ing of_ impurities in the wa-ter. is- 80-

ticipated. Water from French creek would also be satisfactory for 
curing concrete. 

67. Stone protection ... Rock is available from excavation of 
the side channel spillway and could ala.o "\l_e ¢:b .. t'{l'~iP~.d, i .f necessary, 
fn the borrow area '·on the -right abutment-"of the dam. :-." .; 

-' .' 

. .', 68. FU·ter material. ";' Suitable filter materials are contained 
in the valley walls. Th~se woul d be obtained by ··recoveriag -the per­
vious alluvial sands and the' teI:race gl:ovela that are preeeot .10 the 
kame deposits in -the· left 0'1' east' bank vf French Creek and -to ·8 
lesser degree ' 'in the ·till deposits· that_ ·occur on the righ·t or west 
bank. . _ .. 

69. Lumbero- Finished lUmber woUld be obtained -from south­
ern and weitern -states. - ·Rough ·lumber is available -locally in·.Water­
ford,- Wattsburg, -Cambr"idge Springs, .-Venango 811d Corry, Pennsylvania. . - . . 

70. 1roo* steel and electrlc81- materlals .. - The industrial 
belt running fram Pittsburgh, Pennsylvania to YoUngstown, Ohio is a 
center of iron and steel production. The Erie, Pennsylvania aod 
Cleveland, Ohio areas also produ·ce.:.iron tind_s.teel -products. Steel 
reinforcement and ~ipe can be obtained from a number of plants in 
these ·aress. Electrical products are manufactured ~n -Pittsburgh and 
Erie, pennsylvanla~· and at ·: seve·t's1- ' irttermedia'te locations -such' as 
Titusville, ' Peruisytvania ; , 

71. Transportation to the dam site.- The pennsylvania Railroad 
may be utilized ;to transport materials to within -about 'three miles of 
the -dam 'site. · The: ares ' around ·tbe dmn "slte is ' served by s network of 
good roads. Construction by the"'" cdntrsctor of short -·sections of · 
roads on both banks would be necessary to transport materials to the 
dam site. 
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XVII. RESERVOIR MANAGEMENT AND PUBLIC USE 

72. General.- French Creek 1s bordered by agriculture lands. 
The development of the reservoir would Dot prevent tbe use of the 
reservoir area for its present use; however, any farming in the 
reservoir area would be undertaken at tbe risk of inundation from 
runoff detained by the dam during periods of excessive precipita~ 
tlen . The water in Prench Creek 1s of good quality and supports 
f{shlife. The stream 1s used for swimming at 8 few locations . 
There are a few privately-owned vacation cabins and summer homes 
along the stream banks. Creation of tbe reservoir would require 
acquisition Bnd removal of these cabins and summer bomes along 
with any homes or farm buildings in tbe reservoir area. Public 
access to tbe reservoir by means of existing or relocated roads 
would be available • . . ' 

73. Investigations by other 8gencies . M Exhibits 2 to 6, in­
clusive, contain reports resulting frOm interagency coordination 
for the union City project . A list of the agencies contacted snd 
a brief resume of their findings follows: 

a. U. S. Fish and Wildlife Service.- The report indi­
cates that benefits will accrue to the wildlife resources through 
more hunting opportunities. The benefits bave not been evaluated 
on 8 monetary basis. 

b. Soil Conservation Service.- Findings of the service 
respecting the union City Reservoir indicates no conflict with any 
small watersbed proposals under Public Law 566. 

c . Federal Power Commission.- A study of bydropower 
potential on tbe Union City ptoject shows that tbere is no possi­
bility of hydroelectric power development at the dam. 

d. National Park Service.- Archeological studies have 
been initiated by the Carnegie Museum of Pittsburgh , Pennsylvania, 
under authority sdd· direction of tbe Smitbsonian Institute. , The 
report of the Carnegie Museum will be submitted at 8 later date. 

e. U. S. Public Healtb Service.- Studies have been made 
by tbe Service regarding the necessity of providing low-flow augmen­
tation for pollution abatement in the French Creek Basin. Tbe Serv­
ice recommends in ~beir report that an increase of mln~ flows in 
Prench Creek to 75 c.f.s. ' during the critical S8ason of the year is 
desirable. ' Flow regulation to increase tbe capacity of tbe stream 
and assimilate treated wastes is needed primarily to assure water 
quality consistent with recreational uses in accordance witb object­
ives of the Coamonwea1th of Pennsylvania. The flood control capacity 
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established for the . Union CitY"Reservoir at 1278 m.s.l . is the 
pr.actlcal \I~per limit of storage. This elevation represents the 
no-damage limit to the Borough cf Wattsburg at the bead 'of the 
reservoir,. ' Total ,uC:ilizat·ion of storage to elevation 1218 m.;s.l. 
as recommended in ' this General "~s1gn Memorandum is ' the minimum., 
required for flood control purposes. In view of the above, it is 
impossible to' consider an increase in the capacity of the Union· 
City Reservoir"to include storage for low-flow without · jeopardiz­
ing the flood control project plan for the union City Reservo1r~ 
In order to 'complY 'witb the: request of the O. S. Public Health 
Service, it is proposed that"stol'sge for flow augmentation' be con­
sidered at eitb,er the Woodcock ' Creek or · the Muddy Creek Reservoirs 
of the ·French Creek " syste~ · wben pre-construction planning studies. 
are undertaken on these reservoirs. ;:It appears tbat ~ additionsl 
storage capacity required to meet the low-flow requests would be ;.' 
more readily available at the Muddy Creek Reservoir provided, of 
course, the costs fQ.r addi:C;l.b,nsl dam: ~ppurt~nances ~"d qigher 
reservoir' features above ~ tbose requ:Lred for flood' control could 
be economically Justified, by low-flow benefits~ A copy 'of the, 
U. S. Public Health Servic~ report is ' included as Exbibit -6 of ' 
this memorandumo 

.... 
74. Land· use' possibilitt-es.-. The lilian bity Reservoir- ar~a ': :: 

would have land us'e ' possibilities:" ps follows: " . 

a. Agriculture. - Lands for reservoir use would be ac­
quired entirely. in permanent eas~ent tQ el~yati~n : 1280 m.s.l. 
The area· in general would be reserved ·for floO'd water storage by 
flowage easement and could ' be ' used~ for agriculture',I, However, land 
lying at the lower elevations may be inundated too frequently for 
agricultural u·se. "but no re'Stt".ictions g9v~rD..i~· ,the ~and ' use,with 
exception of ,huilding :purposesj would be .- i 'mposed on the reservoir : 
area. A aafe lower'· lilliit of :the: reservoir area for 'agricultural . 
use would be determined by the farmer • .. ' . 

b. , Hunt·lng .... : There would be bpportunity f~r ' an' increase 
1n hunting ,iif the reservoir' area due" to" the creation of a 'more suit­
able atmosphere for w1ldiife" resources"in' the reservoir· area. 

" '.'- . 
'- , .. .. - .'. " 

, ... 
Xvlll. REAL ESTATE REQUIREMENTS 

'. 

75. General:- Authorization for the· Union City Reservoir 
provides that the United States shall acquire title to 'a.11 lands, 
improvements, easements ana rights-of-way necessary to the projec~-. 
'the Federal Government would acquire fee t1.tle· :to 160 acres in' the 
vicinity , of the 'dam ' ahd spillway, fee title t 'o ' all improvements " in 

," the reservoir area, snd w99ld acquire , ,flowage eas~ents in the 
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reservoir area to elevation 1280· m.s.l. The Federal Government is 
concerned with the right to flood and c:lear 8S necessary to the 
limit o~ proposed storage. at elevation '1278. m.s.l •. and. in addition, 
to ' avpid , damage to abutting propert~~s: :frofu wave aet.ion.,. backwater 
effect. , or shore eto'sion above the e's'tabl1shed uppei-~eservoir level. 
·A . .'(tentative.) guide ' taking line- apoJe- ._1;'.eservoir 'full level is ·pro .. 
' posed to provide f'or the effect 'Of the' foregoing. A gross appraiSal 
cove~ing areas~. typhs and value's . of' tJlods and: improvements' to he 
acquired is contained: :iil' M>pen~' ·.qI .. uReal .Esta.te Jlequ~rementsl'~ ., ~ . . '.,' . 

16. .Guide '· (tentative) taking i:i.ne~-' The 'guide :'t~king line i~ 
usuapy based on the static reservoir .. f~l1 elevatiop. .p.lus a yariable 
fre~boaFd height· to ' provide for contingenc:(,es. ' The': uni,on CitY Reser­
voir would provide ' ~torage such that" a." reservoif. full. , elevation of 
1278 m.s . L would ' be ' anticipated , orL~y .. at ra,re int·eTyai-s. Normal -' 
annua l flood impoundments .will fall , ~onsidera'bly shor·t . of the reser": 
VOir-full elevation. Some backwater .eff,ect"is . ant~c,t:pated .at the' 
head _of the reservoir, ' coincident with a .reservoir full condition; 
however, this backw~iter effect would normally apply ,on' a 'falling 
river gradient ' and 'will iie below the natur~i flood gradient of , 
peak inflow into a normally pa.tially-filled' 'reservoir ~ " 'In consider­
ation of all these factors the elevation 1280 m.s:L ·contour,. '-,two 
feet above the sta~iF r~s~ry~ir-fu~l . level~ .bas "been adopted as a 
guide (tentative) ·t~~ing , ~ine ~or ... ease~Emts th.a~ . will , c;:on~ain all 
ef~ects of the reservo~ 9peratlon. · 

. ;,~".. ~ '. " , 
, ,- j-.. '. '., . " .: '. 

71. Real ' pt-operty 'taking ·11oe.- The' l'ea~ " piop~~ty ' taking line ' 
for the Union City "Reservoir for easement ·acquisit:L.on would be such 
a8 to include all lands in the reservoir bas!n 'beiow elevation 1280 
m. s .l., plus fee acquisition at the dam sit0; .and spillway area, . . .. "~ .. ,. , 

plus severance that '-w0u14 b'e requir.ed due ' to' ~.lim~natioq ' , of ingress 
and egre9s on lands in ' the ';reservotr area~ All' :lmpr'ovements in the 
reservoir area will be acquir.ed ,in fee title. , 'Ib,e, .areas i ,n the sub­
ject' project are "i:fassifi~d as" foI16ws: .... ' ,_><i '-'.... . 

• ' " :/, ;,,f' ',:,' .. ', " .. ',~' ',Ii ' , , '~'. " . 

The- total 
$641,000. 

1" · bani··;~:t\:e' -~nd "-cons'i 'i 'u6ti6h' ~a"'r'e~":-'''':' ': '<~6'6 ' acr~s (£ee) , 
Reservoir area below elevation 

1280 m.s.l. 

.; Total A.rea ....... 
,,-

2,310 acres (ease­
___ '.me~t) 

2,470 acres 

acquisition cost, i~clu~ impr,ovements, is , estimBted. ~t . ', -
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, . XU'. , ' RELOCATIONS 

" 
" , 

78. Genera1.~! ,,:rP·~s. ·~.eport COV~I:S 'all highway and utility 're .. 
i.o~tion8 ~s .required. in ,General De.sJ.g..n' Mem.orandum scope. Also. In­

, chided. in this . repor·t ar.~ .cer·tain highway relocations ' in Feature ne:.~ 
sign MeqJ.Qrandum .scope· .in·. or.@r that ' the. first pbase of confitructfon 
C{ln be initlat.ed to .,expec;lite . completion of. tbe~ project. The latter 
includes ~ a Rep.ort · on Necessity , ana an. Attorney1s Repor,t · for eaeh 
higbway reloeatlon, considered for the' initial eonst.ructlon-. program:. 

79. Hlgb.w8Ys.~ ·,Tbe· proposed reloC.8tion .of ~4~~y.s · ts shown cn 
P~8te 2 and 8r~ .d1.scuss(!:d in. 'detatl." in· Appendix V. -: 'the relocations 

.,are propose.d to maintain .prin.cipal existing ' river crossings · and to 
provl~ access to the ,pe~~eter Qf · the ,reservoir • . the plan ' of relo­
cation proposed -'s· pne of , eq~valent '" sllbstitute facilities and ·would 
involve state and township:' rQacis. The · state 'or the political sub­
division i .nv91ved ·would probably . e~ect to have det8il ~ planning work . 
done by ~e ~CotPs of Sngineers with. the . State contracting for end· 
supeMsing the. cc;m~truc;tlon 'work • .. ~.: .' , ', . 

J . ' ~: I • .., 

, .. ' .' ~O. .UtUities.- ~ Utilities 'in the reservoir area :: that would be 
affected ,by relot;:a~iqn" ' alteration, abandonment -or removal consist 
of telephon~ ' Jin~s and ·electricsl transmission and distribution lines. 
J)escriptions.:.of :~tstig:g utlliti~s and proposed "plans- of 'adjustment 
are contained in Appendix v. Est~ates of cost .of proposed ·changes 
are shown in Appendix VIII. The work would be done by the owning 
agenc;ies .on a cost~t:eimbul"Sa~le .!;tasls. ',' . .. ". f 

" ,- ,. , .. 
"' ' ; -, 

81 •. Ralll(oads.~ there are ,no ' ral1road :lineS' to i.be .-relocated 
within .the li4tts of -,the ~ qnlon City Reser:votr.~ 

, . " , . " , 
" 

"j.. . 

82. Cemeteries.":, :.Tbet:e is one .small: cemetery . cov.erlng about 
one-ql!arter acre .n~a~. ~e .:up'per ~ Umits of the Union :.C1ty ·Reservoir·. 
Estimate of cost for relocatiqn·.1s' 'sbo~ in Appendix . VIII; 

• .. 1,.."/ .. ,' -, • . .; 

xx., ; ,COST ESTIMATES , " 
.• ' '< " 

83. _ ES:t1~~tti ' of first cost ... the estimated total first cost 
of the Union CIty -ReservOir project, as outlined in this report, is 
$10,100,000:. including a contingency allowance' of 12 percent. De­
tailed cost esttmates are contained in Appendix VIII, Cost Estimates. 
and are. ba.sed. on M;~y, 1964 values. ·k Stmma,ry. of ·the" estimated f ·irst 
cost follows; '. 



Feature 

Lands and Damages 
Relocations 
Reservoir Clearing 
Dam 
Access Road - ", 

Estimated First Cost 
(May 1964 Co~t Level) 

Buildings, Grounds and Utilities 
Permanent Operating Equipment 
Engineering and Design 
Supervision and Administration 
Constru~tion Facilities 
Operation and Maintenance Expenses 

(during cons truction) 

Total, Rounded 

Amount· . 

$ 641,000 
4,548:.000 

28,000 
3,354,000 

96,000 
20,000 
23,000 

660,000 
685,000 
15,000 

10,000 

$~O;lOO,ooo 

84. Estimate of invesbnent cost.- The following table 
summarizes the estimated investment, as of MBy 1964 values, 
based on the first cost pres.ented in the preceding paragraph. 
The interest cbarge i s based on ao- interes t rate of 3-1/8' per-
cent. 

a. Estimated project fir s t cos t $10,100,000 
, 

Interest during const-ruction 
(a-1/8l for 1/2 of a 3-year 
construction period) 

10,100,000 x 4.6875% u ~73,437 

b. Total Federal gross invest-
ment (Rounded) $10,573,000 

. 
85. Estimate of average annual charge.- The following 

table summarizes the average annual charges for tbe Union City 
Reservoir according to the cost presented in the preceding para­
grapb and ,baaed .on a 3-1/8% interest rate, ~y 1964 values, and 
a IOO-year pr~ject life. Determination of average annual charges 
is shown in Appendix VIII, Cost Estimates. 

Interes t ($10,573.000 x 3.125~) • 
Amortization ($10,573,000 x 0.1511) -
Maintenance 

Total, (Rounded) 
., 

29 

Amount 

$330,406 
15,965 
30,000 

$376,000 

. 

I I 
I 
I 
I 



,', 

86. Comparison of cutl'r.ent ::c'ost-s ' with let'est approved Federal 
estimate and project document estima:te .... ';. the estimated Federal 
coats of the .. U~~on City Reservoir project, as presented ln' tb:1:s . 
memorandum. di£f~r from the latest approved Federal estimBte :~na 
from the Federal. costa. as given in the project document for .. ' the·· .. 
following reasons: '. -' .' .; i . 

So -, 'tt;le cbange in labor and material costs between May 
1960 snd May .1964 .:resulted 1n ao increase 1n the estimate of 
$1,100,000. ' , ' , 

~ .. ," 

. ,. "'-, 

h. ,Changes 1n unit prices as S ' reaa.lt ; of. mote detailed 
investigations,-of construction conditions ' re"sulted 1n ao increase ~ 

in the estimatlH particularly, the reaL estate"~ 8cquisltion cost 
estimate. Thh increased the estimate by .. ~ approxiIDatdy $350,000. 

c" , .,', '" ' " ..... 
c. ~Chang~s , in cross-section of the dam affecting the re­

quirements for impervious and random fill resulted in a decrease in 
the estimate of about :$lOOJ~OO. ' , 

d. 
way resul ted 

Changes ,in :'locaUol'l ,~~m4 .:4es,1;~" C?(; the emerg~I;lcy spill- , 
in ' a d~crease tn the lcost' .;; esttdtate 'I of ' $lOOkOOO. ," : 

",-." " , .:' , .. ",. ,., ' , . ' 
eo' Modification 1tt the i1eaigti·"of ·: tbe uncbntrolled outlet 

works resulted 1n a decrease in the cost estimate of $250,000. 

f. Rise iri ' the estimat~ for ' angineering, : supervision and 
administration resulting frome: considering the 'union Ci'ty ·construct­
ion costs separately to determine.', percehtag8's·/for.".the '. ed.ted estimates. 
In the project document, total" I:Ohstructtorl\ costs foi"the three reser­
voirs in the' Fren.c~ Creek system were cQrlsi-dere'd -in"'determining lower 
percentages Wbich ·.r~.~ulted in lesser eJigineering} superVision and ad­
ministration estimates when apportioned to t&e: three-reservoirs. This 
resulted in' an , lncr~a8e of about'·· ~430~OOO .. · .<; '~ .. ' '; :: .... ,~ •• 

. . ~:~ .. ~.~; ; .~. ">~':::i" .. , .; 

The effects of the ··foregoing .(actot .s -· ~re shown :J,n th~·: following com-
Parison: ". '. :: Ai '·I1. ·: !: ...... !.,.. ,",; ;" ," '-'t, .. .... , .. ;.~::, .. , ':,: . 

, . '" ' . . ' , , . - ' ..... 

values' 

values 

: .• -.co;< j ,.' ':' .. ,{.' ,'.' .:' ~ ' .. ,... ". : "'- . 

'. a. Total 'Fedetal first cO'st, pro1ec~ 

" 

document, ~ May. 1960, , .... :: 
$' 8;650,000 >, .' 

," 

b. Approved total Federal cost; July' 1964 '" 

$ 9,880,000 

c. Total Federal first · cost, ' project· .. docu- , :, -.; 
ment, adjusted :-·to May 1964 ('cost _:levd' ,! .. ~ . $' 9~7~50,OOO 

d. ':Total Federal 
May 1964 cost level 

" ~. 

first cost, this memorandum, 
~ ,.:, "', $10,100,000 



I 

. ' \ .. ,; ,'- ~ -. 

XX1. SCHEDULES FOR DESIGN AND CONSTRUCTION 

87. General .. - F.:.,eatut:e design memoranda covering specific 
phases of project development Which are to be prepared follow: 

A. Real Estate. 

b. Highway Relocations (Second Phase). 

c. Sources of Construction Materials. 

d. Dam and Spillway. 

e • . Utility Relocations • . 

88. Contract plans and speciflcations . ~ · Contract plans and 
specifications for higbway and utility relocat i ons will be -pre­
pared by the Corps of Eng~neers. Contract plans and specifications 
for dam construction will be scheduled for completion 10 months 
after initiation of highway relocation work. 

89. Construction schedule.- The proposed schedule for de­
sign and construction 1s shown on Plate 8 of this' report. 

90. Sequence of Operation.- The sequence of operations shown 
on the design and construction schedule' is based on the following 
criteria : 

8. Funds would be appropriated for planned, orderly, 
and economic construction. 

h. Lands would be acquired and relocations of highways 
would be well advanced to assure continuous construction of tbe 
dam and appurtenant facilities .• 

c. Outlet works, embankment abutment sections and spill~ 
way would be completed first and final diversion would be made be­
tween tbe second and t9ird cOnstruction seasons. 

91. Relocations of bigb\-Jay and utllities would require approxi­
mstely three construction seasons. 

92. Construction of the dam would be completed during the third 
construction season. 

93. 
gage well 
struction 

Construction of the parking area, maintenance buildings and 
and appurtenances would be compieted during the third con­
season. 
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94. Fund requirements.- Federal funds previously expended and 
additional funds required for planning and construction are shown in 
the table that follows: 

Prev.ious 
F:irst fhca! y~ar­
Second fiscal year 
Third fiscal year 
Fourth fiscal year 

Total (rounded) , , 

. 
$300,000 

-: ,500;000 " 
2,080;'000, 
4,200,000 
3,000,000 

$10,100,000 * 
* Does not include preauthorizatlbn CO&ts of "$56,000. " 

XXII. OPERATION AND !!AINTl!NANCE 

95. There will be no operating personnel permanently essigned 
to the Union City Reservoir e,s operatt;bh 'of ,the' ..res·ervoir· would re­
quire only periodic checks ·to, ob"serVe.· condi-tions. Ot;b.er periodic 
work required would .be minor t)la·1nt.enan.ce ' such ':8S' mowing grass t main­
tenance of the growth· on ·the 'dOWDQtream slope: of the :dam 'a,nd ' servic'" 
ing the gage stop the dam. The 'work~' would be done' on 9 part"-tlme 
basis by pe~sonnel ~ssigned . to the Woodcock ~eservoire During the 
interim between· construction ot: the Un.ion Ci.ty. Res.ervoir and th.e 
Woodcock Reservoir. the maintenance -work at , the Union City' "Re"servoir 
will be under the direction of .the damtender of an existing Federal 
reservoir projec·t (Alleghe~Y. ReservoiI:)~ up..d,~r ; .ju:r1sc!ic.tioIl of 'the 
Pittsburgh District arid located 'Witbin a reasonable dis tance. of the 
proposed Union City Reservoir. The cost f or maintenance, including 
wages .and depreciation and upkeep of equipment is estimated at 
$30,000 per year. ' . , 

96. Initial clearing of the reservoir area would leave it free 
of major floatable ·mater~als to the limit· of .flowage easement. There­
after, normal Federal maintenance ' bf tbe testirvoir ·area would ' consist 
of gatbering and burning drift resulting from intermittent flooding. 
The work would be performed ,by hired. laJ?.or under the dir~ction of the 
damtender assigned to aforementioned Woodcock Reservoir. • . . ' 

97. The proposed structures associated with ·the 'project are so 
planned as to have ,conveni.ent access. The structures consist of a 
building to store the maint'enance ~quipment a~d a gage house at the 
top of the dam to house the recording gage. 

XXIII. RESERVOIR REGULATION 

98. The Union City Reservoir will be an ·~ncontrolled type with 
discha~ges limited by -the ~izes of the outlet. works •. Maximum dis­
charges through the upper and lower outlet works will. be 4,500 c.f.s. 
under reservoir design flood conditions. Bankfull ca'pacities ' dotro­
stream of the dam are estimated at 5,900 c.f.s. The reservoir de­
sign flood would have a pesk inflow of 16,000 c.f.s. resulting in a 
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@I) 
full pool elevation of 1278 m.s.l. which was used as a guide for 
establishing vertical limits for relocations of highways snd utili­
ties and 8S a basis for establishing a guide taking line for acqui­
sition of permanent easements on reservoir lands. Detail informs .. 
tian and illustrations regarding reservoir discharges are included 
in Appendix I - Hydrology and Appendix IV .. Hydraulics, accompany­
ing this report . 

XXIV. BENEFITS 

99. General ... The estimated average annual benefit which 
would result from the Union City Reservoir consists of the follow­
ing: 

a. Benefit from the elimination or reduction of primary 
damages resulting from a decrease in flood fl-ows in the French 
Creek Basin snd along the Allegheny River between Franklin and 
Pittsburgh, Pennsylvania . 

b. Benefit from the elimination or reduction of primary 
damages which would apply to normal future development in the flood 
zones, even if flood protection were not provided. 

Flood control benefits were evaluated on a basis of an incremental 
addition to the existing elements of toe Ohio River Basin system 
using stage-damage and stage-frequency curves up to a IOOO-year fre­
quency. 

100. Evaluation of primary flood control benefits.- There are 
no existing flood control projects in the French Creek Basin. There­
fore, the average annual primary flood control benefit in each dam­
age district would have a monetary value equal to the difference be­
tween the average annual natural damages and the average -annual resi­
dual damages remaining with the Union City Reservoir in operation. 
Average annual primary flood control benefits downstream from French 
Creek which would accrue to the Union City Reservoir have been con­
servatively evaluated for use in this report. Benefits have been 
estimated only as those resulting from stage reductions after full 
credit has been applied to the existing reservoir system plus all 
active authorized reservoirs, for reduction of natural flood stages. 
The total estimated average annual primary benefit based on May 1964 
values and May 1960 degree of development for the affected districts 
in the French Creek Basin and along the Allegheny River from Franklin 
to Pittsburgh are allocated among districts as follows: 
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Damage District 

French Creek Basin: 

Union City Reservoir dam site 
to Czmbridge Springs 

Cambridge Springs 
cambridge Springs to venango 
Venango 
Venango to Saegerstown 
Saegerstown 
Saegerstown to Meadville 
Meadville to Kerrtown 
Kerrtown to Cochranton 
Cochranton 
Cochranton to Franklin (a) 
Franklin 

subtotal , Rounded 

Allegheny River to Pittsburgh: 

Average Annual Prtmary Benefit 

$ 16,140 
71,520 

2,358 
848 

11,888 
10,635 

1,926 
530,220 

851 
51,588 

5,575 
26,535 

$ 730,000 

Franklin ) 
Parkers I...snding) 
Kittanning ) ­
New KenSington ) 
Pittsburgh 

. . . . . . . . . . $ 5,880 

Total, Rounded 

36,800 

$773,000 

(a) Utica! Carlton and Sugar Creek districts combined. 

101. EVBluatiQn of normal future development benefits for the 
French Creek valley.- The average annual benefit which would re­
sult from elimination of primary damage applicable to normal future 
development in the Meadville flood zones has been computed for the 
Union City Reservoir on the basis of a normal future growth project­
i Qn developed for the Meadville area f lood zone in conjunction with 
the project document·. This trend, averaging 1. 70% growth annually I 
was based on a 15- year history (1944 to 1960) of building permit and 
assessment valuations in the Meadville area flood zone. For purposes 
of this report the trend line has been projected for the life of the 
Union City Reservoir project (2064) assuming the same rate of growth. 
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This rate of growth compares With a l.3Qt flood zone growth rate at 
Franklin, l.31~ at CO~h~anton, and 0.84~ at Cambridge Springs,which 
were also computed for the project document. Since the project ,docu­
ment was published, there has been' no significant increase or decrease 
1n construction activity in the Meadville area flood zone that would 
materially affect the trend line average of 1.70'1.. According to pro­
jection of the trend line, the Meadville area flood zone building 
valUation in 1964 ~s estimated at $26,600,000. The flood zone develop­
ment throughout the remainder of the French Creek valley is considered 
insignificant 1n the evaluation of future development benefits. The 
method for computing the future development benefits on a monetary 
basis for the Meadville flood ZOne due to construction of the Union 
City Reservoir follows. The ratio of total primary damages ~n the 
Meadville flood zone to the total projected 1964 flood zone building 
valuation for the MeadvIlle area is used to establish a ratio of 1.99%~ 

This percentsge i s assumed to apply to the normal future development 
in the flood zone 8S developed by p'rojection, and is considered to 
represent the portion of the total future development benefits in the 
Meadville flood zone that can be credited to the Union City Reservoir. 
'the projection shows a trend line··vaiue of $71,800,000 in 2064 or a 
total gain in the flood zone value of $45,200,000 for a lOo-year per­
iod. Therefore, the annual benefit attributable to future develop­
ment would amount to 1.994 x $45,200,000 • $900,000. 'l'bis amount is 
discounted by . 28168 which is the average annual equivalent compound 
interest factor for a 10G-year growth period and an inter~st rate of 
3-1/87.. The resultant discounted figure of $254,000 is the amount 
of average snnual future development benefits in the City of Meadville 
apportioned to the Union City Reservoir. 

102. Evaluation of normal future development benefits for the 
downriver ares.- The average annual benefit which would result from 
elimination of primary .damages applicable to normal fut~re develop· 
ment in the Allegheny River reach tiowns't'l'eam of French ' creek bas been 
computed for the Union City Reservoir on the basis of population 
growth of four principal counties over a 60~,,"ar : pe'tiod. This method 
was used in conjunction with the project document. The population of 
Allegheny, Armstrong, Beaver, and Westmoreland Counties combined, in­
creased from 1,044,216 in 1900 to 2,267,730 in 1960, representing an 
average annual gain of 1.95~ as reported in the project document. This 
i8 a conselvative rate of growth when compared to the average yearly 
increase of 5.51~ for total industrial production for the Pittsburgh 
district over a 20-year period and a similar growth rate of 5.43l for 
general business activity for the same area and period of ttme. 7be 
conservative growth rate of 1.951 is used for the downriver area and 
projected for 100 years, gives a total growth of 1951. This percent­
age, applied to the existing primary benefits of approximately 42,000 
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would show an increase of, a~QUt $83,000 in averag'e a~ual primary .. 
benefits in 100 years. This ~igure h discounted 6y .'~8l68 giving 
$23,000 as the average anr~ua.1 downriv.er future de'velopment benefit!3 
attributed to the Union City .: R~servolr.. . 

, , 
103. Summary of flood protect1gn benefits,.- Aver~ge armJ.ial 

flood con·trol benefits which :Would ."result from construction of the· 
Union City Reservoir based on May ,lg'64, values and May 1~ .60 degr~e_ . 
of development are as follgw: , . ~· ' 

French Creek Va1.1ey 
Downriver 
?:,otal 

Primary. 

, '$730;000 
", " '43,000 

" $773.000 

Benefits 

$254,000 
'23,000 

$277,000 

Total 

$ 984,000 
~ ""'66,'000: 

$1,050,000 
" 

. l04~ " Area' 'RedeveltiFment Administration 'benefits:t- ' It 'is 'BC-' 

knowledg~d-: that labor, materialS and services ' for" constr·uction. a~d 
. later for 'operation' and-~intenance' of the proje'ct, wou"td be _required 

in: Erie Coun·ty·, P~nn~ylvani:a.' However, fot:' purposes of :this memorsn ... 
'dum; no AM, benefits have been- 'applied to' th'e project. . ' '. 

. , ' . 
105. Annual charge·s.-- Total estimated average aonu}.l ch.argea 

are $3-7$,000,' as Cietermined earlier in th1:s report. , , 

106. Benefit-to-cost ~atio .... A comparison of average ' annual 
monetary benefits to average annual charges results in a ratio of 
2~8 to 1 • ..... :3~..: .. ". : 

, ... \' 
107. Cciinparison with economic rat1'O in ' the project document·.­

Based on the Uriion City Reservoir being first in the order of con-
, ' -', , . . 

struction ' o~ the French C!eek Reservoir system, compariso~ of the 
current econOmic . ratio. wfth the ·econom1c ratio developed in the proj-
ect doc~nt is as follows: ' 
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Esttmsted average annual 
benefits 

Estimated average annual 
charges 

Economic ratio, benefits 
to charges 

Current 
(!lay 1964) 

$ 1,050,000 

$ 376,000 

2.8 to 1 

Project Document 
(May 1960) 

$ 821,300 

$ 336,400 

2.4 to 1 

The differences resulting from a comparison of the above figures can 
be attributed to tbe following: 

a. Average annual benefits are higher due to increased 
dollar value of property since preparation of the project document 
and tbe consideration of a 10D-year project life instead of a 50-
year project life, as used in the project document. 

b. Average annual charges are higher due to the increased 
dollar cost of construction, the increase in the Federal interes t 
rate to 3~1/8 percent as compared to 2-5/8 percent used in the proj­
ect document, and a higher estimated maintenance cost. 

c. Changes 1n design based on more complete topographic 
and subsurface information which resulted in an embankment and spill­
way design which was economically superior to that proposed in tbe 
project document. 

XXV. REC(MMENDATION 

108. It is recommended that the union City Reservoir of the 
authorized Frencb Creek Reservoir system be constructed in accord-
ance witb the General Plan as outlined in this General Design ~oran­
dum at a total first cost of $10,100,000, provided that, prior to initi­
ation of construction, local interests give assurances satisfactory to 
the secretary of the Secretary of the Army that affected interests in 
tbe French Creek Basin will be informed at least annually that the 
system of reservoirs, of which union City Reservoir is a part, will not 
provide protection against max~ floods . 

Accompanying tbe report: 
Plates 1 to 8, incl. 
Exhibits 1 to 6, incl. 
Appendices 1 to VI!I, incl. 

J. E. HAMMER 
Colonel, corps of Engineers 
District Engineer 
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