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STONEI/ALL JACY,sON LAKE 

WF-ST FORK RIVER. WEST VIIDINIA 

GENERAL DESIGN M!J10RANDUM 

SECTION I - PERTINENT DATA 

1. Proj ect Location. - West Fork River, above Weston, W. Va. 

2 . Drainage Area. - 102 square miles 

3. Features of the Reservoir. -

a. Pool Elevations and Areas : 

Elevation . m.s.l. Area. acres 

P.eservoir full 
Uaxl.mun S1Ul!l!ler conservation pool 
l~imum winter conservation pool 
Permanent pool 

b. Reservoir Storage: 

1082.0 
107J.2 
106'3.2 
10)8.5 

J.470 
2,650 
2 ,150 

)80 

Storage. aCre -feet Runoff . inch 

Gross 
Fiond control, summer, minimum 
Fload control, winter, min 1."'tU1I\ 
Maxinum summer conservation storage 
Permanent storace 

7/~,650 
26,480 
)8,550 
45 ,050 

3,120 

1J.7 
4.9 
7.1 
a . J 
0.5 

4. Features of Dan. Sp111wgy and Outlet Works and Stillinr Basin. -

•. Dam, 

Type 
Control 

Total length, feet 
Len~th of left abutment, f eet 
Len6th of right abutment, feet 
Ele'lation at the top, m. s.1. 
Eleva t i r'n of streambed, M.S. 1. 
Heirht of dan above streambed, feet 

1 

Concrete gravity 
Lo"1 level and water 

quality sluices 
620 
319 
164 
1102 
1007 
95 



b. Spjllw",v: 

Type 
Crest c'evation of ogee veir, ~.s.l. 
1.ene:th, !"eet 
Width 0'- piers, -feet 
Effective lencth, feet 
Design flood dlscbarfe capacity, 

c.f.s. 
f.levation or spi1lw~ deslsn rlood 

1n reservoir, m. s.l. 
J::levaUnn of standard project flood 

in reeervnir, m.B.l. 

c. Outlet ~/orks: 

ll\I'"lber or sluices, lQ'W' level 
Ull."ber of sluices, 'J8.ter quality. 

control 
Sbe or low le'~el sluices 
Invert of )m, Jevel sluices, n . s.l. 
Si~e of water quali~ c~ntr~l sluice 
Invert of water quality oontro] 

sluice I n. s.1. 

d. Stilling Basin, 

Length. feet 
'il1dth, feet 
Elevation, fJoor, m. s.l. 
Elevation, top of end s1ll, m.s.l. 
Elevation, top of training wall, 

m.B.I. 

5. Cost BDt1mates. -

a. First r.o@t: 

Land and ~aces 
Relocntion~ 
Re8erw-.ir 
Darn. and ApP'me'nances 
Service R")ad"1. 
Public Us e ~acilities (Initial) 
BuDdinfIs, rrou.'lds, a..'ld utll i ties 
Permanent Operating Eq1uprnent 

2 

• 

Ilncontrol led 
10~2 
117 
4 
105 

").7,ROO 

1098.2 

10R6.1.ll 

J 

2 
3.5' x 7.0' 
1011 •. ° 
3.0' X 2.0' 

J018.0 

75 
117 
1008.0 
1012.0 

1030.0 

~ :':,170,000 
29,-:00,000 

(fi1,oon 
'3,S90,OOO 

295,000 
7. 980,000 

999 , 000 
13J,000 

I '.bINary 1972 



Engineering and Dealgn 
Supervi.ion and Admini.tration 
Subtotal 

Future Public Use FacUitie. 
Total Fir.t Co.t 

$ 4,048,000 
3,668,000 

$64,264,000 

$ 8,240,000 
$12,504,000 • 

$72,500,000 

• Doe. not include $155,000 co.t of pre·authorization studie •. 

tnit ial Flnt Co.t 
Interest During Construction 
Inltial Investment 
Future Public Use Inve.tment 

Total Federal Grol' Inve.tment 

c. Averas. Annual Charge.: 

lnteraat on Investment, J. 25O~ 
Amortization. (IOO·year life), 

0.1387. 
Operation and Maintenance 
Kajar Replacement. 
AdJu.t.nt for Net Lou of 

Productivity on Land 

Total Average Annual Charge. 

6. Aver.ge Annual Benefits. 

Flood Control 
Water Qu.lity Control 
Wate r Supp 1 y 
Recreation 
Pi.h and Wildlife 
Subtotal 

Expane10n 

R.edevelop.nt 
Development 

Total Average Annu.l 
Bene Uta 

3 

National 
Account 

$1,388,000 
1.302,000 

79,000 
1,128,000 

4~,000 

$),942,000 

291,000 

° 
~,239,000 

$64,)00 I 000 

8,240,000 

$18,410,000 

$ 2,41~,000 

103,000 
380,000 
101,000 

l~,ooo 

$ 3,034,000 

Regional 
Account 

$1,388,000 
1,302,000 

19,000 
1,128,000 

4~,ooo 

$3,942,000 

62~,000 

° 
$4,561,000 

R February 1912 



Nat iona1 Regional 
7. Economic Evaluation.- Account Account 

o. Ratio, benefits to charges 
without redevelopment benefit. 1.30 1.30 

b. Ration, benefits to charge. 
with redevelopment benefits 1.40 I. 51 

4 R February 1972 
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SECTION II - rm.JECT AUTIlOIUZATIOII 

8. Authorizinr Act. - The oroject ror flood protection, .... ater 
cplllitl control, vater supply and recreation 1n the trest Fork River 
Basln 1n \lest Virf'1nia was authorized by Sectl'lT1 203, Title II--nood 
Control, of the Flood Control Act of 1966, Public Law .~-789, 89th 
Concress, Second Session, approved? November 1966, which provides as 
follovs: 

IITITLE II - FLOOD ClJtlTROLI1 

SEX:. 203. The followinr: wor"s of 1.."rwer.lent for the beneCit of navi­
gation and the control of destrJctive floodwaters and other purposes are 
hereby adopted and authorl:.erl. to be prooecuted under the direcU":l of the 
Secretary of the Arrv and the supervision of the Chief of Enc5neers in 
accordance with the plans 1n the respective roP()rt~ hereinafter desicnated 
and subject to the conditions set rorth therejn . The necessa~ plans, 
specifications, and preliminary work ~~ be prnsecuted nn any ~roject 
authorized in this title with funds frnm appr~priati~ns hereafter ~ade 
for flo~d contr?l ~~ as to be rea~ ~or rapid innueuratlon of a c~nRtruc­
tion pr orram . The projects auth~rlzed in this title ~haJ1 be injtiated 
as expeditiously and prosec11ted as virl')rouslJ," ar. may be Cl')mli3tcClt w!+:..h 
budr.eta~ requirenent~. Penstl')cvs and similar racilities adapted tl') 
possible future u~e in the deve l::l~ent ')~ hy"droelectric power :::h"...)" be 
installed in any dan authorized L., thi:'J .\ct for constrltctirm b'J th') 
Department of the Anou when approved b'/ the Secretary of the .\l"T\Y nn 
the recommendation of the Chie r of Encineers and the federal Pm/er C?n­
mission. 

urn-no RIVER B<\SUP' 

liThe project for Strmewall Jackson Rollervoir, ~lest Fl")r k niver, ~,rest 
V1reinia, is hereb;: authori~ed substnntially in accord'lnce ,nth the 
recommendations of the Chie~ ()f F..nrineer:>, in Senate Docunent rJunberqd 
109, Eighty-ninth C()ngre5s, at an e:;ti-lated c~st of :;.)4,500,000." 

9. The auth')rlz.ed ~roject fo r Stonewall Jackson Reservoir, ':lent 
Fork River, West Virrinia, in hereafter referred to as Stonewall Jack3~n 
Lake i n accordanco with Public La", 90-/~. The project is subject tn the 
requirement that responsible local interests furnish assuranceo satis­
factory to the Secretary "f the Anv that they provide local cl')"lperation 
as 1'0110'115 : 

(1) r~ke arranae~cnts ror re~ent, under the pr ovisions or 
the \.later Supply Act or 19t;~, II.S BJI'Iended, ''If that part of the construc­
tion cost and annual operation, Mintenance, and replacement costs 
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allocated to water supply (municipal and industrIal), presently e.tlmat~d 
at $726,000 for construction and $),000 annually for operation, mainten­
ance, and replacementsj 

(2) tn accordance with the Federal Water Project Recreat t.on Act 
of 1965, Public Law 89-72: 

(a) Administer project land and water area8 for recreation 
and flah and wildlife enhancement; 

(b) Pay. contribute in kind, or repay with interest, one­
h.l f of the Initlal lepuabLe: first coat of the reservo1.r project allocated 
to recreation and fIsh and wildlife enhancement, an amount pre.enLly 
estimated at to 4 88< 0110 ~ . ~. . 

(c) Payor contribute in kind one-h.lf of the separabLe 
first cost of future development for recreation and fish and wildlife 
enhancement. This one-hal f share is current I y e.t imated to be $ 4, I 20 ,noo. 

(d) Bear responsibility for operation, maintenance, and 
replacement of all facLlitie. developed to support project recreatlon and 
fish and wildlife opportunLt Lea. 

(3) Exerciae to the full extent of theLr legal capability, 
control again.t removal of streamflow made available for water quality 
control; and 

(4) Contribute to the control of pollution of 8treams .ubject 
to low-flow augmentation by adequate treatment or other methods of con­
trolling wastes at their .ource. 

10. Authority for the. !)asi.sn Memorandum. Th18 report is submitted 
1n conformity with Advice of Allotment No. C-510, dated 13 December 19b7, 
from the Office, Chi.f of Engineer. to the District Engineer, U. S. Array 
Eng1neer District, Pittsburgh, Appropriati.on 96 x 3122, Con8truction, 
General. Corp. of Engineers, Civil, which included $375,000 for initiation 
of pre-constructlon planning of the Stonewall Jackson Lake project. 

6 R rebruary 1972 
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S!X)TlOIl III - IlIVESTIGATlOlIS 

ll . Project DoCUMept. - ~n8.te Document Nil , 109 , 39th Conbfes:J, 
2nd Session, 1s the basis for the West Fork River &.sin J Heat Virrtnia, 
legi nlative action and is the project document. The ~view of r-Dports 
on West For k River and Tributaries, West Virginia, re'!01IlMended revt)kinr; 
the reservoir project located on the West Fork Ri'''8T hetwee'l C1arksburr 
and '.feston J West VirGinia J as authorized in the F"IoI"ICl Control \ct of' 
J lme 1936 and suhstltuting in its place a multlpJo o" Tpose prn; ect to 
include 8. concrete cl..an with uncontrolled spl11ttay l r'lcated at BrO'WTl :1Vi~ I e 
on the West Fork River to create the Stonewall Jacksnn Lake. 

1 / . Surveys , StJld10s and P1annin,. . - !i'nr thj~ re!,or t . ndvanta("8 
has been taken ~f f 1eld investigations and of rice studies ~ade in 
conjunction with Senate DoCUment 109, 89th C~ngress . L~ve stlrationn 
have been made of possible reservoir s ites thr"'1.lchout the Hest FC"Ir l" 1.iver 
system. or the 17 potential sites Inv8st1~at8d, cO""lpllr ison .,f the 
engineering feature s and econoTTdc aspects indicated t hat the Brotmsv!11e 
site was more adaptable tn multiple ll'.ll'pose use, ~rdMl.,gic, hydro.111ic . 
relocat:Jon , rea) estate, design and cost estir>.ate s "',tldie :1 a t t he Brmms­
ville s ite were '"lllde in 1962 in con:unction Yith the a.ut h?r izi!lC docH­
ment . Since authorization, studies on these di.fferent ClS!>E'cts .,r the 
project have been continuinc towards developinr a "1f) re desirable sn]" ­
ti~n t o the project need::;, A public hearbC 'ms ,lel<l by t.he Dintr ic1 
Engineer, U. S . -\nJtI Engineer District, Pittsburf h. at "'arksbuI'=: . ~ 1e:lt 
Vi rginia 1')1'\ 2 i)3cenber ) 961... There was \'irt~ CO""1'"'/) ete a,:,ree-~., t 
ar.:f'Jng t hf)se present t hat f l ood control : water supplJ and \!R..!;e r qual i 1;\' 
control , a s well as recreational Opp.,rtl'n i ties, were :"lece s snry ~"'r th'" 
araa. There vere few obj ections by ar"octed land O\m~rs t" t he :>T')je ... ... , 
Topographic 3'.lI"V'eY'B vere made of the dan site a t DrO\m:- '.,.Ul13 L'l J'U;r 
1947, in J!arch 1963 and again in Harch 196.? where lr.tl!>pin t 'Was ohtainetl 
to a scalo of 1 to 1 ,200. T,,!'o/lraphio in,~or!'.atln'1 ,"or the re"1a1.!li"'lr 
portion o~ the project area li8.S obtained frOM Bllrin1 nht:ltobl'aph'l eX!JI'l:"'c'; 
in October .!.969 to a scale 0 " 1 t o 2 , L.OI1 u ith "ive-fo'1t cont')ur i"'!ter 
vals , supplemented by 1 tn 2/~ , OOO ~ca1e U. S, Cot:l l ogical SurI-c:· quad­
rangle mapa wit h 20-foot cont our int ervals , l :Ore detailed ~'drol"'blc, 
qydraultc and .design studies were cade t o detElnnine the feat"..U'8 ::; ... f the 
reserv.,1r and da..". H1g~' and utility reloce.tinns ~'l" e been planned 
with the cooperation of the operatin,; &fenci e s , A pr'1perty val'uttion 
survey was made of the reservoir and dtll'l s i te area!} . Federal ll'1d 
non-Federal agencies concorned with the proposed Stonewal l Jackson Lave 
have been contacted and the reccmo&ndations or cotDnGnte of thesr acencic t1. 
if available I are incorporated in this rnemorandl.ll"t . 

7 



SECTION IV - NON-FEDERAL COOPERATION 

13. Non - Federal Cooperation Required.- The benefite from flood control 
and water quality control would be 80 widespread throughout the Monongahela 
and Ohio River basins that specific allocations to communities and industries 
were not made. Based on current laws, all costa of the project allocated to 
water quality control and flood control are conSidered as nonreimbursable 
and will be borne by the Federal Government. However. in accordance with the 
provisions of the Water Supply Act of 1958. aa amended, costs which are allo­
cated to water supply are to be repaid by the local interesta to the United 
States. The current estimated costa to be repatd to the United States by 
the Clty of Weston ia $726,000 plus $3,000 annually for operation and main­
tenance. (Water supply storage for the City of Clarkaburg has been deleted 
from the project). An analyais of thia segment of the project. derivation of 
costa and resolutions of local agencies can be found in Appendix XIt, Water 
Supply. Aleo, in accordance with the Federal Water Project Recreation Act of 
1965, the State of Weat Virginia i. required to pay, contribute in kind, or 
r e pay with intereat, one-half of the initial aeparable coata of the project 
allocated to recreation and fiah and wildlife enhancement, the amount involved 
current ly being estimated at $4.,885,000 ; and payor contribute in kind one­
half of the future separable first coat of future development for recreation 
and wildlife enhancement currently estimated to be $ 4,120,000 . Additionally, 
the State is required to administer prO-Ject lands and water for recreation 
and fiah and wildlife enhancement and bear the responsibility for operation, 
maintenance and replacement of all facilities developed to support project 
recreation and fiah and wildlife opportunities. 

14. Viewe of Non-Federal Interests.- The concenlua of non-Federal opinion 
in the West Fork and Monongahela River basins is favorable toward the Stonewall 
Jackson Lake especially in the upper Monongahela River valley and the West 
Fork River valley where benefits would result from the control of flood waters 
and water for water supply and to augment the river flow during periods of low 
water. There was Virtually complete agreement among non-Federal interests 
during the public hearing that flood control, water supply, water quality con­
t rol and recreation developmenta were necesaary for the area. Scattered oppo­
sition has ariaen from individuale protesting the acquisition of their home 
site. or the homes of relatives that are located within the project area. 

15. Responsible Local Officiala. - The representatives of governing bodies 
and agencies responsible for fulfillment of the requirements of local coopera­
tion (water supply and recreation) are a. followa: 

~ 

Joaeph E. Craft 
Rsy E. Hyers 
James Boyce 
Everett W. Allen 
Ira S. Latimer, Jr. 
Arch A. Moore, Jr. 

Title 

Hayor 
Hayor 
President 
Preaident 
Director 
Governor 

8 

Representing 

City of Weston 
City of ClarkSburg 
Harrison County Court 
ClarkSburg Water Board 
W. Va. Dept. of Natural Resources 
State of Weat Virginia 

R February 1972 
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3ECTION V - LOCATION OF PROJECT AND TRIBUTARY AREA 

lb. Location at' Project ..Jarks. - The project is situated 1n the West 
Fork River basin reaching from Brownsville, West Virginia, to ~alkersville J 
..Jest Virginia. The dam site is located on the West Fork River at Browns­
ville, Lewis County, West Virginia, at a point 73 miles upstream from 
Fairmont, West Virginia, where it joins the Tygart River to form the Monon­
gahela River. The 10cat10n of the project in relation to Pittsburgh and 
to the West Fork River Basin is shown on Plate 1 . A general map of the 
3tonewall Jackson Lake area is shown on Plate 2. 

17. Profect Area. - The project lies in Lewis County , West Virginia. 
The surface area of the lake at full pool elevation 1082 mos . l. would be 
3 , 470 acres. Filled to this level the steep valley hillsides and flat 
valley Jculd form a narro~ lake about 0.2 mile wide and 21 miles long, along 
the main stream. The area is serviced by U. J . Route 19 and numerous 3tate 
roads. Utilities in the lake area consist of electric, telephone and gas 
lines. The population within the area is generally rural with small concen­
trations at Roanoke, Vandalia, Brownsville, and ~alkersville . The number 
of persons expected to be displaced by development of the project is estimated 
at approximately 900 . Since the majority of these persons are from rural 
homesites and prefer this type of environment, it is expected that they will 
relocate primarily within Lewis County just beyond the limits of Federal 
acquisition and should not, therefore, materially reduce the County popula­
tion figures. 

18 . Tributary Drainage Area . - The drainage area of the watershed for 
the reservoir would be 102 square miles, composed of 33 . 05 square miles 
drained by Skin Creek, Il.33 square miles drained by Sand Fork, and 56.62 
square miles drained by smaller tributaries to the West Fork River between 
the Brownsville and Ireland communities. The watershed is contained almost 
entirely within Lewis County in central West Virginia with its southeastern 
tip reaching into Upshur County. The land is principally used for small 
farming, strip and auger coal mining, and limestone, clay and building stone 
production. Roanoke, with a population of about 100, is the largest com­
munity in the basin above the dam site . 

19 . Areas Protected from Floods. - Operation of the Stonewall Jackson 
Lake for flood control would primarily benefit the West Fork River valley 
and the upper Monongahela River valley which includes the flood plain and 
backwater areas of the Monongahela River from Locks and Dam 4 to Fairmont, 
We5t Virginia . Its effect on the more downstream damage districts would 
be tangible but, in compari50n, slight . 

20 . Water Supply. - Existing discharges of the west Fork River are 
sufficient for existing and future water supply requirements for communi­
ties obtaining water from the Nest Fork River, except for Weston and Clarks­
burg . Operation of the Stonewall Jackson project would supply an additional 
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source of water to meet existing demands at t he Weston area during periods 
of drought. Both the Weston and Clarksburg areas estimated future water 
,upply demands to the year 2010 will also be met by this water supply storage. 

21. Water Qyality. - The water of the West Fork River above Weston is 
0f relatively good quality. The largest waste sources in the West Fork 
River basin occur in the Weston, Clarksburg and Fairmont areas. Other popu­
lation centers along the river and its tributaries also contribute sub­
stantial waste loads. Organic wastes entering the river greatly exceed the 
cnpacity of tbe stream to absorb such wastes without serious damage to water 
quality during critical low-flow periods. The river below Clarksburg be­
comes increasingly acid, and sulphate hardness is increased as a result of 
~ ·id mine wastes discharged into the drainage system. Consequently, improve­
fuent of water quality by storage of good quality water in the Stonewall 
Jackson Lake for low-flow regulation would be beneficial to points down­
st.ream on the West Fork River, the Monongahela River throughout its length, 
and, t o a minor extent, locations on the upper Ohio River . Water quality 
is covered in detail in Appendix IV, Reservoir Regulation. 

SECTION VI - PROJECT PLAN 

22 . Most Feasible Plan of Improvement. - The most feasible plan for 
\1" >j, lopment of tbe autborized West Fork River basin project consists of the 
~Iltiple purpose Stonewall Jackson Lake with a total capacity of 74,650 
Here-f eet. The lake will be created by a concrete-gravity dam approximately 
L~O feet long and 95 fee t high. The dam will be located at Brownsville, 
L~wi5 County, West Virginia. The permanent pool would contain storage 
equal t o 3,120 acre-feet. Operation of the project will be conducted by 
discharging through three low-level sluices and two water quality sluices 
in u manner which will provide maximum benefits to flood control, water 
~upply, water quality control and rec r eation . 

23. 
'. t bis 

Plates Acc ompanying the Memorandum. - The fol lowing plates accom­
memorandum: 

Bas~n Map 
Pr oj ec t Area 
General Plan 
Dam Plan, Elevation and Sections 
Detailed Project Schedule (PB-2A) 

1 
2 
3 
4 
5 

24. Exhibits Accompanying the Memorandum. - The exhibits resulting 
£ JU i nteragency coordination and accom~ing this memorandum are as follOWS: 

F.xblbit 

A State of West Virginia 
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SECTION VI! - DEPARTURES FROM PROJECT DOCUMENT PLAN 

25. Departures from Protect Document Plan.- The project document ta 
Senate Document No. 109. 89th Congre ••• 2d Session. which describes the 
features of the project as conceived in the preauthorLzatLon stage. 
Studies for this memorandum indicate the nece •• ity of revLsing the plan 
outlined in the authorizing document as follows : 

s. The proposed alignment for relocated West Virginia State Route )0 
from the dam aite to the intersection with We.t Virginia State Route JO/7 
represents a change from the project document plan. The alignment contained 
in the authorizing document would have resulted in steep side hill cuts and 
fill. to achieve an acceptable alignment and further scarring of the exi8t~ 
Lng landscape in the vicinity of the dam structure and major public access 
(overlook) area. By beginning the Route 30 relocation downstream of the 
dam and following an alignment up the Washburn Run valley it was possible 
to provide a more controllable access to the dam site area and take advan­
tage of a gradually increaSing slope to the ridge before Route 30/7 thus 
minimizing embankment co.ta. 

b. The proposed plan for public-use development presented herein 
represents a major departure from the project document plan. Since author­
ization, increased emphasis has been placed upon meeting the tremendous 
mounting deMand for public-use tacilities for an increasingly affluent 
society. Camping and ita related activities have become one of the fastest 
expanding industries in the nation. To meet this demand, all agencies 
involved in this new industry have had to review and update their master 
plana to better accommodate the heavy influx of leisure time adventurers. 
For this very reason, it was felt that a new analysis of the expected 
visitation should be conducted to determine if the project document adequately 
provided for this demand. To evaluate this particular phase of the project, 
procedure. outlined in Technical Report No.2, Plan Formulation and Evaluation 
Studi.s - Recreation, Estimating Initial Reservoir Recreation Uae, October 
1969, were used as a guide. As explained in Appendix XI of this memorandum, 
this particular study indicated an expected visitation from within the market 
area of 1,450,000 recreation daya annually with full development of facilities 
for primary recreation activities, such a. camping , fishing, picnicking, 
swimming, boating, sightseeing and hunting. Development of tha.e facilities 
is in accordance with the west Virginia Statewide Outdoor Recreation Plan. 
The State of West Virginia also plana to develop facilities to accommodate 
the more sophisticated vacationer. Because they could not be provided under 
present coat-aharing regulations, the cooperating agency alone would con­
struct these facilities on project lands. The facilities in thia category 
include a golf cour.e, clubhouse, restaurant, snack bar, tennis courts, 
outdoor gamea area, indoor recreation center and other related facilities. 
An additional 100,000 annual visitora above the 1,450,000 given above would 
be attracted by these facilities. 
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c. Thl.' i nl- rensed land Hcquit. i tion prf,sentul in thi s mp.morandum 
repnsents. a substant.iul dtJl,ilrtur( from th' proJp.c:t document plan. This 
increased acreage r esulted from n deto.ll~d, more rr·al1:itic noalY!iI~ 'f 
topographir. and property maps available und also &0 on-the- ground inspection 
of the ,.Tflposed l'roject boundary by real esta te lI~lro.is"'rs. Thr.: step-PI 
ruggt"d t { rrllin adj oining the r eservoir prohiblt~ the dl!vclnpmp.nt of a 
feasible uceess road n~t~ork t o 8 large portion of t.h~ lands adj o ining t.hr 
r eservoi r or buffr.T strip. :3uitablt: sce. ;.s rt)ad .• d~signcd t.o ";tat.£; .:;econderv 
&tandHrds average approximately .;00 , 000 per ml1~ 1n th~ proJ~ct. arpa. In 
order t.o determine t.ht' 8.&Ount of land requir:lng sp<:r.ific pureha:" faT pub­
lic-use purposes, an indfJ'endent analysis of a project ~ithout this rurpO$. 
\Jas madr.:. "'lanning personne l then cstirrw tt'd t.h! arid i tional acrl.IJf' r cqu irf·d 
to c f1'ec tivp.ly develop thf; pUblic-use fr!'}gram out.linrd in thi "i memo rll.ndum . 

vECTION VIII - HYDROLOGY 

.~6 . General . - Octai led hydrological studi(;s to dtlte nnjn(; t.he Tf 'se r­
voir design flood , standard project fl ood , spi11~9y design floori , :;pl1]wuy 
..,idth and freeboard are contained 1n J1fJl'f'ndix Ill, Hydrology. In thf 
derivation of the f eu turp.s for thr.: d(: s ign, suffici"nt. actual runofr and 
lIreci~lt8tion d&ta are availablE' in the ",," :it t'nrk ruvcr basin for th, 
deve loJment o f th~ natural unit hydrograph~ • 

.!.7. Flood of Eu.c o rd. - The highes t known flood o f record on t.hf. ...r~ s t 
Fork iliver at t.he dam site in Brownsvill~ occurrtd in Junp ]950 r esulting 
in a f1o~ of 6,1 •• W c.f .5 . 

lB . Flood Fregut.'ncies . - Flood fl o· ... fr(''1uency ~tudies f ',r th' dam 
loc~.ity hl..&vt: been mllde for t.he ...rest Fork kiv(;r ... t Brownsville bu~" d nn 
long-tenn r ecords at .Jes t on . Th~ flood flow frcqul"nc ies have b~r'r, cnmput.Ld 
in accordance with 1:,( ]110-.2-1450 and DCJ:: Civil ~orks t:nl;;inc(,ri.nr L(;tt.e l' 
6)-5 \J1th ~rncedures se t forth in the !"r~viSfd I!dltion t') f n :;tntisti~Dl 
"'lCthods in Hydrology, t1 January 1962. Th.' r.nmputlit.j c.n~ for dd.r:rmining tho 
frequroncy c urw) and thL graphical plotl l'rJ. pc·sitlon:; bn~~d 0 11 :~. shn data 
are r-rl..:scntf'd in iLppendlx I II , Hydrology. 

29. Mala r Storms . - Thr. three major storms whic h caused t.ho highest 
flooding in the Nust Fork River bas in orcurred in June 1950, March 'Q6) . 
and ,",.arch 1967 . ThrMl stnrms are dhcus;' IJ in detail ilj I.ppcndix rn , 
Hydrology • 

)0 . tlbtural Hydrogrlllhz . - The dUJTl s ite nutur'!ll unit. hydrograph was 
dcve loJjed from an increment..ul analysis of the Bro~nsvl1lt, eng, unit hytlro­
graf'h. The in1' lO\J unit h,ydrograph fOl' the res ervoir WH S obtuined by in­
tegrat.ion of the com~onents used in t.h~ ~nalY5]S of t.h! natura ! unit 
hyd r ogrl.l.ph. 
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31. Reservoir Design Flood. - The r eservoir design flood, in this 
case , is defined as the f lood which the reservoir is designed to control 
under the adopted method for normal operation during the life of the 
project . The storm of 25 June 1950 over the Middle I sland Creek and 
Leading Creek basins, about 15 miles northwcst of the Jest Fork basin, 
~as transposed ove r the Stonewall Jackson Lake drainage basin f or develO~­
ment of the reservoir design flood. The storm was hypothetically arranged 
to closely duplicate the natural conditions most likely to occur to preci­
pitate such a s t orm . Antecedent conditions were assumed whereby the 
reservoir would have been at elevation 1073. 2 (summer pool) at the begin­
ning of the design storm period . 

32 . Standard Project Flood. - The standard project flood is a flood 
that would be exceeded in magnitude only on very rare occasions. It is an 
estimated or hypothetical flood that might be expect ed from the most severe 
combination of meteorological and hydrological conditions that are considered 
reasonably characteristic of the geographic region excluding extraordina ri ]y 
rare combinations. The s tandard project flood is some~hat less than the 
maximum probable flood and has been adopted as the flood which wc:u1d be 
caused by a storm with rainfall as set f orth 1n Civil ingineering Bulletin 
No . 52-8, Office of t he Chief of Engineers, 26 March 1952, subject, "Stan­
dard Project Flood De t erminations . 1I It \Jas assumcd that the r eservoir 'Jould 
be at summer pool elevation 1073 . 2 at the storm i nceptlon Hnd under the 
adopted method of operatlons , and rise to a maximum storago elevation of 
1087.1 feet above m.s.l . The maximum discharge from the reservoir ~ould be 
4,050 c . f.s . 

33 . Spillway Des ign Flood. - The computed Type IV storm r esulted in 
the most critical s t orage and outf low conditions and has been adopted as 
t he spillway design f lood . The assumption with pool at elevation 1077 .8, 
50 percent of flood storage occupied at storm inception, would r esult in a 
maximum storage elevation of 1098.2 feet above mean sea level . The r eser­
voir peak inflow for the flood 1s 85,500 c . f . s . with a maximum outflow of 
27 ,800 c . f.s. The natural peak flow \Jas computed to be 48,000 c . f. s . 

J£CTION I X - GEOLOGY 

34. General Geology. - The j tonewal l Jackson project site is located 
in the gently r olded , bighly dissected Kanawha secti on of the unglaciated 
Appalachian Plateaus . The dam site has been er oded through and into the 
basal por tion of the Monongahela format ion of the Pennsylvania sys tem 
forming a narrow valley with a s teep left bank and a sloping piedmont terrace 
on the right bank. The valley bottom soil is r elativel y thin ranging in 
thickness from five to )0 feet with the left abutment baving only a thi n 
cover over bedrock. The soil consis ts of lean c~ay and sandy silt with vary­
ing amounts of rock trugments . The strata of the abutments constitute inter­
bedded siltstones, indurated clays , shales and sandstones. A report on the 
geology of t he reservoir area and dam site is contained in Appendix V, 
Foundations and Materials Design. 
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35 . Foundation Conditions . - The high monoliths of the gravity dam 
will be founded on siltstones and sandstones of acceptable thickness on the 
valley bottom. The excavation required to reach firm rock would range from 
10 to 35 fect. In the abutments, the depth of rock to be excavated to reach 
firm rock ~ould range up to 50 feet. The results of the investigations on 
foundation materials, foundation exploration borings are elso included 1n 
~ppendlx V, Foundations and Materials Design . 

SECTION X - OTHER PLANS CONSID~RED 

36. Prior Reports. - House Document t~. J06, 74th Congress , 1st Ses­
sion , August 19J5 r ecommended construction of the West Fork River Reservoir 
located between Clarksburg and ~eston , West Virginia, on the West Fork 
River . Committee Document 1, 75th Congress , 1st Session, April 1937, sub­
mitted as a comprehensive flood control plan for the Ohio and lower Missis­
sippi Rivers by the Chief of ~glneer5 , reiterated the recommendation that 
the ~est Fork RJ ver Reservoir shoul d be constructed. House Document 266, 
78th Congress, 1st Session , August 1943. makes specif ic r ef erence to this 
reservoir 85 8 value to pollution abatement in the Monongahela River Basin 
and insuring an adequate water supply to the Clarksburg, ~est Virginia, 
area . Consideration was given t o the construction of this pro j ec t, but, due 
to local opposition, it was not initiated. On February 27, 1961, the project 
was reclassified from the deferred for restudy category to the inactive 
category . House Document 491, 8Jd Congress, 2d Session, August 1954, reviews 
a survey report by the District Engineer, Pittsburgh, Pennsylvania, dated 
23 January 1948, in which it recommended the adoption of a project at Browns­
ville, Aest Virginia, for a reservoir (Stonewall Jackson Reservoir) that 
would utilize, more advantageous.y, the water resources of the West Fork 
River than would the authorized West Fork River Reservoir. These reports 
by the Department of the Army, as well as those not published , are tabulated 
as follOWS: 
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Subject. Date By .JhQl'e J~!Jblished _ Recommendation 

Ohio River 

Comprehensive flood 
control plan for Ohio 
and lower Mississippi 
River 

Ohio River Pollution 
Control 

Review of reports on 
the Monongahela River 
and ~est Fork River, 
from Lock and Dam 15 
to Clarksburg, W. Va. 

Report upon West Fork 
River and Tributaries 
W. Va. Multiple-Use 
Reservoirs 

! 

! 

14 August 1935 Chief of Engineers 
U. $ . Army 

House Document, J06 of 
74th Congress, 1st 
3ession, August 19J5 

Comprehensive basin 
plan for flood 
control 

6 April 1937 Chief of Engineers 
U. $ . h.r'uIy 

: Committee Document 1 Favorable 

27 AUgust 1943 

18 March 1946 

Ohio River Committee j 

Washington, D. C. 

District Engineer, 
Pittsburgh, Pa. 

23 January 1948: District Engineer, 
Pittsburgh, Pa. 

! 

(Committee on Flood 
Control, House of Rep-; 
sentatlves) ?5th 
Congress, 1st Session: 
1937 

House Document 266 of 
?8th Congress, 1st 
Session, August 1943 

Not published 

Not published 

Comprehensive plan 
for abatement of 
pollution of Ohio 
River and tribu­
taries 

Unfavorable for 
extension of 
navigation 

Favorable for 
single multi-~ 
reservoir 



,.., 
'" 

§ub1ect Date By Where Published RecQ!Ml·:ndet!on 

Allegheny and Mononga­
hela Rivers and 
Tribut.arie. 

Report upon ~est Fork 
River and Tributaries 
W. Va. Multiple-Dse 
Reservoirs 

west Fork River and 
Tribu~aries, W. Va. 

... 

7 October 1949 

15 February 1955: 

30 .::Iep~ember 

1906 

: 

eMs! of Engineers, 
Department of the 
Army 

District Engineer, 
Pi~~sburgh, Pa. 

D1s~rict Engineer, 
Pittsburgb, Pa. 

Houfe Document 491 of 
83d Congress, 2d 
$ession, 195k 

Not pubUshed 

5enate Document No. 109, 
89th Congress, 
2d Session 

General 

Favorable for slngl 
multi-purpose rese 
voir 

Construction of 
Stonewall Jackson 
Reservoir as multi· 
purpose reservoir 



   
    

   
 

    
 

  
    

 
  

   
    

SECTION XlI - PROJECT FORMULATION AND EVALUATION 

52. General. - Ouring the course ot pre-authorization studies, exten­
sive evaluations wer e made of development which would partially satisty the 
many related water resource problems existing in the ~est Fork River basin . 
These investigations involVed the stUdy of single and multiple purpose 
pro j ects either singly or in a comprehensive system t o alleviate the effects 
of quantity and qua l ity of water flows originating within the basin. 

53. Flood Control . - A single purpose flood control r ese rvoi r was 
pr eviously authorized on the West Fork River between Clarksburg and Weston . 
Because of stiff local opposition, however, the project was never constructed. 
Modification of this project was considered but could not be expanded suf­
ficiently to meet the many needs of the basin. Expansion of this project 
beyond a storage of 3. 2 inches of runoff f or flood control dropped the 
project i nto the uneconomical category. Further investigation r esulted in 
the selection of 17 additional reservoir sites for s tudy--three on the 
Nebt Fork River and 14 on tributaries . In most cases , these investigations 
involved economic considerations f or several different full pool elevations . 
Post- authorization r eview of these potential sites reaffirmed the unaccept­
ability of all but the Brownsville site because of l ater development in the 
particul ar project areas which would increase the construction costs. 
Channel improvements i n the most severe damage areas we r e also cons ider ed . 
Their economics were hindered, however, by the extremely high cost at chan­
nel excavati on primarily in r ock. In the Weston area alone ) the excavation 
requi r ed to obtain sat1sfactory hydraulic characteristics would necessitate 
expenditures of over $25 million when the maximum expenditure permitted, 
using a 1 to I benefit-cost ratio, woul d amount to less than $15 mi l lion. 
In addition to this cast for channel excavation, costs would a lso be incurred 
1n the protec tion or r eplacement of numerous bridge piers, utility reloca­
tions , replacement of a water supply dam and relocation of r oads affected 
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by t.b". channel f·xcavation. A:. oxplained 1n Ap~:endix I, Plan Formulatiorl , 
a multiple purpose project at thl' Brownsville site capabl" of slnring 4 .9 
inches of runoff in the summ~r ~~8son and 7 .1 incb(s in t.h wintlT would 
alleviate approximutely 76 percent of lh.' avernge annual primary dalOOgc.s 
experienced along the motn stem of t.he w~st Fork River. 

54. water !.luu-liLY Control. - :.i ludies have shm.rn the Bro.msvill£' sitt. 
to be th~ most eCI nomical and ~~t sujt~d for a project cnpablp of provl1tng 
the desired low-flow augmentation. ~1t(;s capable of storing th~ 4L,050 
acre-fc(;t f or \.later quality conlr,.,l are in extrf>mely short :;uppJy . No .... hrrc 
else in the west Fork River basin is there a &itc which j5 capabl~ of 
storing and releasing the quantity ~nd quality of watcr lhut cnn be regu­
lated al the Brownsville site . Thc most economlca~ solulion during plkn 
formulation , as explained in Appendix I, J8S for providing tho nucessary 
water quality flows through the y~ar iOlO . 

55. ":ster '-;uDolv . - In pre-authorization studies involving th<:: pr -
jccted water supply needs of the basin an e:-;timate of !.oIat~r supply dClIllindr: 
was prepared by the U. S . Public Heal th Je rv ice. Ouring post-IiU lhori "-Ill i on 
studies these demands were reviewed u~ing current information on munir.ipal 
and industrial consumption and population lrendn cxr~rienced sinec th~ 
P.H,;;. study. U:.ing population and employment. projections pTe:pnrcd by th" 
Office of Business e;conomics and t.he Economic Rc.sI:'arch .:>crv ic,:\' f JT the ~ut.t:r 
Rcsourcps Council, these new st.udies indicated thai total dCmdnd from t.hn 
two water area5, in million gallons per day would be ~maller t.han t.hat 
originally projected by lhe P.H. ~ . Howevcr, during detailed fimulation 
routings of natural and potentia) regulat.ed fl ow:.; , it 'oIUS detrtrm:lMd t.rut. 
an additional 350 acre-feet of storage at the projecl site 'JQuld be r~quircd 
to provide the dwpcndability required to adequntcly augment natural flo'J~ 
durinc the p~riod of record. This water ~uprly storage is consid~red ade­
quate to supply t.h~ conservatively project~d demands on municipal and 
industrial systems of the two water areas until thf' year 2010 liS explain r !d 
in Apr~ndix XlI, ~ater ~u~ply. 

56. Public-Use. - Studies were conductr.d by lh .. Corps of Enginl'fCrs 
in cooperation with the Jest Virginia Department of t~tural Rc~ourcc~ ~ith 
a vicw to determining the total unmet demand for fad] i ties f a T public-use 
within t.he study 8.r .... a. Charactrrir.tics of thf_ :;ltane'wall JaCKson Lake proj­
ect wcr~ compared with similar projects in order to ~tler deternUnc thp 
effect that. acces::;, t.orrain, drawdown and surfaet arca would hbv..:o on t.hr! 
expcct.ed visitatinn. This gennral recreation visitation ~as p.st.imated at. 
650,000 initially and 1,450,000 ultimat~]y over t.hr lifn af t.hp. project.. 
This dt~mand can lx met by the cOIDb:fned facil1U( explained in I.ppcndix Xl. 
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,jSCTION XIII - CORROSION MITTG .• TlON 

57. Wa tPT ~&li ty Tcsts. - Tes t::: of lola t('T qUllli ty havf: been takfm 
near tho proposed dam site at Brolo'nsvi 11e, W~r,t Virginia, from the 'dest 
Fork River by thr· U • ...i . Army lngineer District, Pittsburgh, bimonthly 
since 1954. The ranges for various ch~mtca] ~cramr.ters obtained from these 
samples were: pH 5.8 to 7.] units () . ) prrr'r:nt were less than 6, 6J.) per­
cent from 6.0 to 6. 5, 32.1 percent from 6 . 5 to 7.0 and 1 . 3 percEnt gr~ater 
than 7.0); free carbon dioxide 2 to 35 mg/l as CaCO] (4.7 perc~nt of the 
values 'oIerc less than 5, 91 percent from 5 to 15 and 4.] percent great!~r 
than 15); to~al alkalinity 8 to 50 mg/l as CaCD3 (21.6 percent of the 
values weTO less than 15, 61.4 percent fr',lm 15 to )0 and 17 percr,'ot greater 
than 30); hardne5s 17.1 to 115.0 mg/l as CaCO) (14.8 percent of thu values 
were greater than 50). Hincrul acidity is oft')" a CDrrosive factor in 
streams in the Appalachia region. :.lincr· no mineral acldity was found at 
the. site within the last 17 year.::i thf:; Is not considr!red Q factor for con­
struction here. The water supply dam in th' ..Jest Fork River at ..Je~ton u.ftf.,.r 
40 or 50 years has shown no deterioration of concrete. The chemical qunl1-
ti~s at thp ~tonew&ll Jackson site nrc not greatly dis"imi1ar from the 
qu~lilles at Crooked Creek, Mahoning, Tionc~ta and Youghiogheny Lakes where 
no detrrioration of concreto or metal at th~ dam has occurred in 25 to )0 
years of operation. It is, therefor, conclud8d that corrosion mitigut10n 
will not Ix; rt.quired for this project. 

SECTION XIV - ACC£3S ROAD3 

5S. "ecc!>s Roads. - il.ccess roads for use during constr.lction of the 
dam will be permanent upon completion of the J.!roject conl'tructi~n. Thp. 
access road:; will be new roads conn~cting to existing ~tat€ highway~ down­
stream of the dam. The main acccs~ road to t.hf' control housL on the· dum 
will be an IS-foot. wide roadway located rJn thf1 right ahutm~,nt. Thp. ron;n 
acccss road .... ill conn~ct t·J t xinting .:itJ.tc Route 30 n portiDn of .... hich 
.... ill require relocation dUL to construction of the project . lmother 
shorter access road for servicing the galll!ry .... ill bf: tI l2-foot '..lid£:: 
r oad .... ay con~tructed from a remaining porUon of vacate,d, :.;ccondary Jtatc 
Route )8/3 to a turnaround at the gallery adit on thf~ do ..... nslream left 
bank of the dam . The surfaCp.5 for the rr>ad .... ays wljl con::.ist of ten inchf~:C 

of coarse aggregate covered by 2t inche~ of bituminoun paving. Adequate 
berms will be provided and guard r·ail will bf! furnished wherf' nt'cpssary. 
The access roads are shown on thf' Jlte Plan, Flate 3 . 

SECTION XV - JOURCE,s OF CON.jTRUCTIO:-f MJ.TERIJlLS 

59. Material:,; for Concrt,;te. -
a. Cement. - Cement is manufacturt·d in the Morgunto .... n, Wf!~t 

Virginia, and Pittsburgh, Pt::nn:'ylvania, aTLSS and w'lUld be delivered to 
the dam site by rail and truck. 
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b. Fine nagregate:. - Ri ver sand may be obtained from an aprroved 
source in the Ohio River 1n the vicinity ot Parkersburg, Jest Virginia, with 
a rail haul of about 100 miles. 

c . Coarse Aggregate. - The nearest .. ources of course aggregatl 
previousJy approved by the Office. Chicr of ~ginecrs, for exposed c0ncr~to 
f or other projects in this District are the Greer quarry 1n thl Greenbrirlr 
limestone at Greer, west Virginia, and the Garbart quarry 1n the Loyalhanna 
limestone near Unionto\lJl, Pennsylvania. ft.l thnugh the rail haul wou ld rang£: 
from 70 to 85 miles for limestone aggregate, it would be much less than 
that for gravel aggregates as explained 1n Appendix V, Foundation and 
Materials Design. 

d. ~. - ~ater from the ~est Fork River would br. satisfactory 
ror use in concrete . No filtering of impurities 1n the water i ~ antici­
pated . Water from the West Fork River would also be satisfac~ry for 
curing concrete. 

60 . Lumber. - Finished lumber woul d be obtained from southern and 
western states. Rough lumber is availabl e locally in the Clarksburg, 
Aest Virginia area. 

61 . Iron. Jtee] and Electrical Materials. - Iron and steel products 
would be obtainfd from Jelrton and Wb~eling, Jest Virginia, and Pittsburgh, 
Pennsylvania . Allied iron and steel products would be available in Fair­
mont and Morgantown, Aest Vi rginia. Electrical products are manufactured 
in Fairmont, Morgantown and Wheeling, Jest Virginia and Pittsburgh, Penn­
sylvania. 

62. Transportation to the Dam Site. - ThR Baltimore and Ohio Rnil­
road could be utilized to transport materials to within sevt!ral miles of 
Jeston, ~est Virginia. Trucks could be used to haul the materiuls to the 
dam si tc over a network of roads \lhich wnuld link up with State Routes 30 
and 38/3 t o service both banks of the ~est Fork River at the dam site . 

SECTION ~VI - RESERVOIR MANAG&~ .NO PUBLIC USe 

6). General Characteristics. - The ~tonewall Jackson Lake is located 
in Q mountainous arca of outstanding scenic beauty ~ossessing B pl anned 
network of interstate routes thbt wH , when completed , provide good rc.­
glona) access to large and growing urban populatl,on centers. Out- of - sUit.e 
touris ts and vacationists account f or a major part of the present use of 
existing recreation facIlities in the J tate of Jest Virginia . The proposed 
plan of public-use development contained in this memorandum omphasizes 
multiple r ecreation use of all project lands and ',IsteTs becausE' of the 
steep relief that limits lands suitable f or placement of recr~Qtlonal 
facilities . 



64. FacUities. - The Stonewall Jackllon I..ake pubUc-uae facilities 
would provide for picnicking •• wLmadng. ftshing, boatIng, water skiLng, 
ailhe.eelng and camping in two major comprehensive devel opment are ••. 
The Stonewall Jackson Recreation Area would be developed lnitially and 
offer a full range of recreational facilities. Futun recreational devel­
opment would include expansion of the Stonewall Jackson Recreation Area and 
development of the Skin Bay Recreation Area. In addition to these lwO 

major areas, three emaIl publ ic access areaa, principally for fishermen use, 
are planned for as part of the future development. In addle 10n to tacH it i.e 8 
to be cost shared under Public Law 89-72, the State wl11 attempt t o develop. 
with its own funding, expanded faciliti es to meet the many vatied and aasocia­
ted demands which are expected to occur in conjunction with a project of thia 
magnitude. These facilities would include , but not be limiled to. a golt 
courSe, clubhouse, testautant, indoot tecre.tion center, t ennis courts and 
outdoor gamea area. All of the above facilities will be managed and maln­
tained by per.onnel o f the Department of Natural Resources of the State of 
Weat Virginia. 

65. Vi.ltatlon.- In combination, the cost-sharing facillties and those 
funded entirely by lhe State of West Virginia are expected to accommodate 
an initial visitation of 700,000 and ultimately 1,550.000 under realization 
of full facility development. 

SECTION XVII - AGENCY COORDINATION 

66. SoU Conservation Service. - Early in studies leading to comple­
tion of this deaign memorandum the Soil Conservation Service indicated that 
there waa no conflict with any existing or proposed small watershed projects 
under Public Law 566. 

67. Department of Housing and Urban Developme nt. - Thh agency has 
reported that no HUD aided planning was underway at the time of coordination. 

68. Federal Power Conmiuion. - A feasibility study by the Federal Power 
Commisaion ended with a finding of uneconomical for firm power generation 
at the project aite. A potential for a small pumped storage development. 
however, is recognized but i s not recommended at this time because of other 
peak power proposals underway in the power supply area. No special provi­
sions are required in the project to permit future development of this type 
of power. 

69. Federal Water Quality Administration. - A survey made by the U. S. 
Public Health Service and reported in February 1965 as AppendiX V of Senate 
Document No. 109 covered the West Fork River Basin and the main stem of 
the Monongahela River. It disclosed a future need for municipal and indus­
trtal raw water supplies and an immediate need for stream flow augmentation 
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J for water quality control purposes. This deterudnatton was arr i ved at by 
projecting popul ation trends and industrial growth patterns for the study 
areas. The $erv1cc concluded tnat the construction of a project on the 
West Fork River at Brownsville, incor porating multi-level outlets , would 
be a des1rable means of providi ng water quality control In the Nest Fork 
River. I t was recommended that t his project contain suffic ient storage 
t o enable maintaining t he r equired minimum stream flows at Clarksburg 
project ed t o the year LOIO . Post-authorization studies by tbe Federal 
Water Quality Administration (now responsible for t his type study) indj­
cates that the earlier report adequately described the wa ter supply Hod 
water quality (low flow) needs of t he study area. Later discussions have 
resulted in r eviSions to the water supply storage requirements f or the 
weston and Clarksburg water areas. Th~ comple te PHS report, as such, is 
not included in this memorandum. Port~ons of that report, however , have 
been included in the appropriate sections or appendices of this report . 

70. National Park Service . - Early in this phase of t he Stonewall 
Jackson Lake project the National Park Service was requost~d to initiate 
an archeological survey and salvage program of the project ar ea . Research 
studies and £ield surveys by the Jest Virginia Geological and iConomic 
$urvey for the Jervice failed to provide any further i nformation on the 
archeol ogy of the r egion t han t~t previously reported by Ralph S. Solecki 
to tbe Smithsonian Institution 1n 1948. However, several smull sites have 
been r ecommended for further exploration prior to i mpoundment. In order 
that this program can be developed to the fullest extent , the National 
Park Service will be periodically informed by the District of the proj­
ec tls status unti l tbe Service is sufficiently satisf ied that all poten­
tial sites have be· n explored . 

71 . Bureau of Outdoor Recreation . - During preparation of t he author­
izing document the Bureau r elated that the t hen r ecent supplement to the 
West Virginia Statewide Outdoor Recreation Plan showed that the State ~as 
interested only in day-use r ecreational activities at the Stonewall Jack­
son Lake proj ect. 3ince authorization, the State has restudied and revised 
its Statewide Outdoor Recreation Plan and r eports that the Land Require­
ments Plan - Public Use contained berein is 1n contest with its Plan 
submitted to B.O.R. in June of 1970. Because of program priorities and 
funding limitations the Bureau was unable to participate i n are- evaluation 
of the public-use potential of this particular project. The publ i c-use 
plan as presented in this memorandum was transmitted to the Bureau for 
their review and comments regarding posl-authorization changes . A backlog 
of similar actions has prevented their reply to date. 

72 . U. S. Fish And Wildlif e Service. - Per sonnel shortages , priori­
ties, and report backlogs have prohibited this agency from actively parti­
cipating in any reanalysis of fis h and wildlife rescurces at the St onewal l 
Jackson Lake project. Findings and recommendations of tbe Service presented 
in its Conservation and Development Report for tbe authorizing document have , 
therefore, been used as the planning cr iteria for thi6 r esource development. 

25 



73. State of Welt Virginh. - Comprehensive phnning hu been effected 
with elements of the State Government I moat. specifically with the Department 
of H.tural Resources . Effort. of chi. coordination have resulted with the 
Land Requirement. PI.n - Public Uae pre.ented 88 Appendix XI . Negotiations 
are pre.enely underway to complete a contractual agreement with chi. agency 
under the provi.lon. of Public Law 89-72 prior to initiatlon of project 
construction. 

SECTION XVIII - RE SERVOIR CLEARING 

14. General. - Clearing of the reservoir would be accomplilhed 
generally in accordance with the limits defined in ER 415-2-1, J June 1969. 
with 'pecial consideration to clearing for immediate down.tream water supply 
uses. Accordingly. the normal upper limit of clearing timber, bruah and 
deadfall is eat imated aa e levat ion 1076.2 IU. a. 1. o r three feet above the 
maximum summer pool and the normal lower limit is estimated as elevation 
1055 m.s.l. or five feet below the ten-year frequency drawdown. In view of 
downstream water aupply usage, however. clearing of timber. bruah and dead­
fall in the pool below elevation 1055 waa compared with the additional 
treatment cost. required to eliminate the unpleasant odors cauaed by eutro­
phication of the hypolimnion. Clearing was the moat economical alternative 
and was determined to be a project joint co.t. Accordingly, the reservoir 
area will be cleared between stream bed and elevation 1076. The entire 
pool area to elevation 1087 will be cleared of all exiating improvement. of 
floatable construction. 

SECTION XVIII A - ENVIRONMENTAL ASPECTS 

74-A. Environmental Impact of Ite~ of Work.- At total storage capacity, 
the lake would inundate about 1800 acre. of crop land. 1100 acrea of paature 
and 400 acres of wood land , with the balance currently u8ed for other 
purpo8e8. The lake would extend up.tream from the dam in rather thin ten­
drill up the several stream valley.. Principally. beeauae of the high cost 
of aeveranee of real e.tate holdings and .eeond.rily. to .equire recreation 
land., the total acqui.ition will include extensive area. between the stream 
valleys. Approximately 2650 acres of vildlife habitat will be inundated, 
and the loaa of about 35 milea of free flowing streama will result from 
project con.t ruct ion . 

Pos.lbly the most marked changes caused by development of the project vlll 
relate to man-made .tructures and to the inhabitanta themselves. The 
ce~terie8 will have to b. relocated; arr.ngement. will be made to search 
for and remove any prehiatoric artifact8 of significancei and roads, 
railroad trackage, power and communication lin •• , and ga. linea will be 
relocated so as to provide equivalent service. Active and inactive gal 
wella below lake full elevation viII be plugged. Gaa storage .nd se. 
storage observation wells will be protected and provided with ecce.s. The 
S" compreaaor .tation viII be ralocated. Real eat ate vitbin the project 
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are. will be purchased outrLght. The owners will be paid the f.ir 
market value for their property and wUl receive reimbuneme.nt for 
relocation expenses. 

Operation of the Stonewall Jackeon Lake for flood control would 
primarily benefit the West Fork River valley and the upper Monongahela 
River valley which includes the flood plain and backwater areas of the 
Monongahela River from Lock. and Dam 4 to Pairmont, West Virginia. 

Hovable bulkhead. conaisting of eteel leaf gates will be provLded on 
the upstream section of each water quality control wet well. The 
operation of these leaves, regulated between elevations 1038.0 and 
1075.7 is designed to provide variable volume discharge. to meet temper­
ature and dLssolved oxygen requirement a for water quality control. 
Heeting river water quality objectivea will enhance the general aeathetics 
of the waterway and contribute to a healthful environment. Storage for 
water aupply to the cLty of Weston totals 2,200 acre feet. 

Extensive recreational development, partly under a coat-.haring baais with 
the State of We,t Virginia, under Public Law 89-72, and partly as the sole 
responsibility of the State, ha. been prepared for the lake and adjacent 
area.. Moat of the proposed development will be on land now cleared for 
agricultural us.. The concept for envLron~ntal improvement measurea 
include. pre.ervation of exi.ting vegetation wherever po •• ible. restoration 
of all borrow area. and cut slopes, tree planting, meadow seeding. and refined 
landscaping of the areaa close to public avarenen. Planting. will be with 
indigenoua speciel or typea which harmonize with the natural vegetation. 

In partial replacement of the inundated wildlife habitat, 1000 .crea will 
be .et aaide for hunter ule in the area. The replace~nt of a flowing 
atream by stUI water will be generally beneficial for ftahing. The lake 
area viII support much larger populations and more varied species of 
deaireble warm· vater fi.h than are now preaent in area streama. The 
principal aport fishea expected to populate the lake include largemouth 
b •••• white and black crappie., bluegilla, 8unfiah. and channel and 
flathead catfi.hes with probably a llmited number of mu.kellunge. 

The Soil Conservat ion Service pointa out that the. proposed lake and 
development. would aignificantly reduce the agricultural productive 
capacity of the county. The project will remove about 10 percent of 
the total cropland and 16 percent of bottom. land and terrace 8011a in 
the county. 

It may be a.aumed that moat of the area inhabitant. who are required to 
move from the project area will resettle in the vicinity. Tho.e who at 
pr.aent support themselves in vocationa other than farming will very 
likely keep on at their a~ job" unlea. project operation or occupation, 
.atellited on oper.tion of the project offer better opportunities. On the 
other hand it i' not ., likely that individual. engaged in agricultural 
purauita viII reestablish the~elvea on fa~. both bacau.e of the relative 

aearcity of good fa~and, and the probable reluctance to atart allover 
a.ain. There ia ample evidence, u.ing the hiatory of aimilar developmenta, 
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that the construction and operation of the project will provide substan­
tial economic stimulation. In addition, the anticipated tourist trade 
will create heavy demand, for services. and open up many opportunities 
for new commercial enterprises. The project will effect a major change 
1n the social 11£, of the area, Small rural communities and scattered 
farms will give way to a large transient population looking for recrea­
tion and relaxation. 

Due to the erodible nature of the solIs, contract controls will include 
all practical methods of reducing erosion and minimizing streambed dis­
turbances and a sufficient surveillance system to monitor stream quality 
conditions during all phases of construction. The location, performance 
and timing of construction will be carefully controlled, together with 
clearing operations and revegetation of disturbed areas. Consideration 
could be given to the installation of check dams for controlling siltation 
downstream of the dam site. 

74-8. Site Layout Plan.- The aite layout plan, Dwg. No. 037d-R7-12/1, 
inclosed in Volume I of this report depicts the overall interrelationship 
of the various project features including roads, utilities, recreation areas, 
access, cemetery. power line treatment and gas storage well relocations. 

74-C. Proposed Architectural Treatment.- Facilitiea will be constructed 
of brick and designed with neat. clean cut lines with an uncluttered 
appearance. Foremost. particular attention will be given to the design and 
location of safety railings, fencing, equipment layouts, power and communi­
cation lines and poles and appurtenances. Harsh appearances in structural 
fo~ will be subdued by use of architectural techniques, landscape planting 
or a combination of the two. Specialized architectural features will be 
applied to specific project features in order to enhance the overall appear­
ance of the project. 

SECTION XIX - ENVIRONMENTAL IMPROVEMENT 

75. General.- The region in which the Stonewall Jackson Lake is located 
at the foot of the Alleghenies is characte~ized by relatively wide valleys 
and steep valley walls. Within the reservoir area, the predominant 
land use is for grazing. Strip mining has produced some unsightly hillside 
scarring and has, to a very limited degree, resulted in reclamation efforts 
by the State Government. Tree cover is scattered with larger amounts in the 
upper quarter of the hill slopes. Practically all of the merchantable 
timber has been cut down for lumbe~ or deadened snd burned off for agri· 
culture. Agricultural crops are produced primarily for livestock feeding. 
Wildlife resources within the reservoir are low to moderate and consist of 
foreat and farm game species. The predominant big game species in the area 
is the white-tailed deer but brOWSing is reduced as a result of grazing by 
livestock. Several smaller game species provide some limited sport hunting. 
In order to provide an overall improvement of the area environment and a 
habitat more conducive to the growth of the natural wildlife of the area, 
the Corp. of Engineers and the West Virginia Department of Natural Resources 
are proposing an environmental improvement program in different areas of 
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the project . The specific treatment provided ~or this environmental 
improvement program has been planned 1n accordance with the policies of 
ER 1165- 2-2 and outlined in EM 1110-2-38. The estimated costs for this 
treatment are included as specific items in the various construction 
features contained in Appendix XIII, Cost Estimates . 

76 . Dam Site. - On lands at the dam site to be retained under the 
operational contro. of the Corps of Engineers an environmental improvement 
pr ogram will be initiated to blend as much as possible with the surrounding 
natural setting. This program '01111 consist of grading with topsoil and 
seeding , landscaping, erosion control, tree plantings, restoration of all 
contractor ' s work areas, architectural harmony of structures , an overlook 
location with an excellent view and scenic alignment of the access roads. 
These t r eatments are further described in Appendix Xl of this memorandum . 

77 . Reservoir Area . - The reservoir will be completely cleared within 
the limits explained 1n paragraph 74 to minimize public health hazards, 
and achieve a good general appearance particularly in those areas most used 
and viewed b.r tbe visiting public. The remaining pool area and other land s 
incl uded in the proposed acquisition would be selectively cleared to preserve 
timber and. remove undesirable vegetation. Reclamation of strip IIdne areas 
has been initiated by the State of '''est Virginia ..,ith some financial aid from 
the Federal Government. Forage crops for ..,ildlife ~ill be planted on proj­
ect lands by the managing agency, the West Virginia Department of Natural 
ResoW'ces. 

78. Public-Use Lands. - Those lands to be open to public-use ror 
camping and picnicking 'Jill be developed to blend ~ith the natural environ­
ment in each of tbe three major r ecreation areas. The environmental pro­
grams in those areas will inc . ude landscaping, treeplanting, brush cutting 
and er osion control . This program is described in more detail in Appendix 
XI of this memorandum. 

SroTION XX - REAL ESTATE REQUIREMENTS 
-:-"-

79 . General. - Authorization for the Stonewall Jackson Lake project 
provides that the United $tates shall acquire title to all lands , improve­
ments, easements and rights-of-way necessary f or the project . The Federul 
Government would acquire title to 3,470 acres to fuJ I pool elevation 1082 
f eet m. s.l.j 120 acres in the vicinity of the dam; 16,)10 acres in lands 
contiguous to and including a buffer strip measured 30U feet horizontalJy 
from full pool elevation 1082 m.s.l. or to an elevation five feet above full 
pool (1087 a .s.l. ), whicbever is greater, and 1, 140 acres for use by the 
public tor recreation. The proposed acquisition includes the 1 ,000 acres 
autnoriaed tor wildlife mitigation unit. The total acquisition cost, in­
cluding t.provements, for the acreages outl ined above is estimated at 
18,370,000. A gross appraisal for the types and values of lands and im­
provements to be acquired is contained in Appendix X, Real Estate . 
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80 . Tentative Guide Taking Line . - The Fpderul Gcv~r~m': t i~ ~on­
cerned with the right to flood and clear as necf!ssary to th.- lirr.it o f th~ 

proposed storage at elevation 1082 m.s . 1 . and , in ad~iLicn. L J uvoid 
damage to abutting properties from ""ave action , b~ck.lb.tc.r f ff·~ ... t, or shor e 
erosion above the established upper reservoir len]. r. to nt:..t.ivE. guide 
taking line, which includes the bufffoT strip stated .in .. hl- Fr 'dir.g para­
graph, is proposed t o provide for the eff ect of th,~ f"rrgoi:'li; in addition 
to acquiring those properties to ""hieh economical !;LC' . f"!.':' C'8:'lnct bt. main­
tained . The area a bove full pool, 1082 m. s . 1. , .Iou:d t.t. utili z~d for 
public access and recreaticn. 

81. Monumentation . - A plan for monun:ent and .:urv.~y trill. r'k: , hu.;- been 
devised to define the land t o be retained by the Corp= of ~gir.~Ers for 
project operation and maintenance . The plan was f ormulated in acccrdance 
with criteria furni shed in "Boundary, 3urveys and 11arking--Hater RAsort 
Development Proj ec ts" issued on 12 November 1965. Thc details of the 
proposed monumentation are discussed in Appendix X, Real Estate j and the 
location of the proposed monumentation 1s s hown on Plate 1 of that appen­
dix . The estimated cost of the proposed pr ogram 01 'i/. ,000 inrluding 1.2% 
contingenc ies) i s shO'.m on Tuble 10, Appendix XlII . 

dt;CTION XXI - RELOCATIONS 

8.2. General. - This report ,"overs all high'.Iay~i, !".:lill·onc, utility 
and cemetery r elocations as required in General DeS] bn :·lr;mc.rr .. ndum .;;copc . 
Also included in this report are ce rtain highway bnd r elated utility 
relocations in Feature Design Memorandum scope in order that the first 
phase of cons truc tion can be initiated to expedite completion o f the 
project. The latter includes a ReFort on NecE'" sdly .;..nd ,..t~'I!'n{':"~ iV>r:>rts 
for the highway and utility relocations considert~d in t.hto init.ilil con­
struction program. The Equitable Gas Company- owned .;kin Cr- l' (,()l!'r.~";sS~j r 

station and connecting pipelines '..,hich require rc.locnticn t , u; ;0:r.:nodatf. 
the projEct were cove r ed in previously submit~.pd ~;dbr. }:rrQ~Ilr.jum j, . ), 

Feature Design Memorandum. The proposed :-elocatjons a.~ f~~:h~r di~rU5sed 
in ~ppendix IX, Relocations. 

83 . Highways . - Highway relocations are propoFed t~ r.k"lr.tuin ~!"inci­
pal existing routes and t o provide access tc arC85 borderinb th~ re5~rvoi r . 
The plan of r elocation is one of eqUivalent substitute faci:lti~5 llnd would 
involve U. S . and State roads. Highway reloc~tionfi ~ould c~n5i~t of ar~ut 
6 . 8 miles of U. S . Route 19 and about 18.2 miles of .... (""'t. Vjr'7inia ~econdary 
and t ertiary r oads. Included in this relocation ",auld be llr-rroximatcly 
1.3 miles of U.S. Route 19 and intersecting road3 to srecifica1)y a("co~~o­
date the r ecreation deve l opment . The pr oposed nloca.tion!' of high""sy:= has 
been designed in accordance with the latest design criteria appear ing in 
Section 207 (b) of Public Law 86-645, as amended. Thrse r~locations a r e 
s hown on Plate 2 and discussed in more detail in ,,~p{.ndix 1 <, Relocations . 
Detailed cost estimates for the proposed c hanges are showr in Mfpendix 
XIII, Cost Estimates. J 



84. Railroads.- The proposed lake would require the reLocation of 
about 1.4 miles and the raising of about 1.6 miles of the 8altilllOre and 
Ohio Railroad main line and the raiaing of approximately 950 feet of 
apur track. in the southern end of the lake in the vicinity of Walkersville. 
A description of the proposed adjustments required by the construction of 
the Stonewall Jackson Lake is contained in Appendix lX. Detailed coat 
estimates for the railroad relocations are included in the relocations coat 
estimates in Appendix X[[[. Coat Estimates. 

85. Utilities.- Utilitiea in the Stonewall Jackson Lake prnject area 
that would be affected by relocation, alteration, abandonment, or removal 
consiat of power lines, communication lines, gaa lines, and one natural 
ga8 compressor station. Cranta for righta-af-way and contracts for relo­
cation will be located and adminiatered to minimize adverse effects on 
the ae.thetic qualities of the lake area. The work would be done by the 
ovning agencies under fixed amount lump 8um and/or cost reimbursable type 
relocation contract.. Description. of existing utilities and proposed 
plana of adjuatmenta are contained in Appendix IX. Detailed cost estimate. 
for the propo.ed plan. are contained in Appendix XII1. 

86. Cemeteriea.- Six public cemeteries and two private cemeteries 
totaling approximately 673 graves would require relocation. One cemetery 
lies entirely below full pool elevation 1082 m.s.I.; four lose access 
reaulting from the project; and the remaining three cemeteries are located 
on landa proposed to be acquired for recreation. A detailed description 
of the cemeteries and the proposed reinterment site are contained in 
Appendix I.X of this memorandum. Detailed cost e8timates for these proposed 
cemetery relocations are .hown in Appendix XIII. 

r 
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SECTION XXLI - COST ESTIMATES 

87. Eatimate of Fiut Colt. - The estimated total fint coat. of 
the Stonewall Jacklon Lake project including contingenciel h $70,500,000. 
Detailed cost esti~te. are contained in Appendix XLII, Coat Eatimates, 
and are baaed on the July 1970 cost level. T~ eatimated first COlt La 
summarized a. follows: 

Feature 

Landa and Damagea 
Re locat ions 
Re,ervoir 

SUMMARY OF ESTIMATED FIRST COST 
(JULY 1970 COST LEVEL) 

Oam and Appurtenance. 
Service Road, 
Public-Use FacilLtiea (Inttial) 
Buildings. Ground. and Utillties 
Permanent Operating Equipment 
Engineering and Deaign 
Supervision and Administration 

Subtotal 
Future Public-U.e Facilitiea 

Total 

Total, rounded 

Amount 

$ 8,370,000 
29,500,000 

691,000 
8,580,000 

295,000 
7,980,000 

999,000 
1 J3 ,000 

4,048,000 
),668,000 

$64,264,000 
8,2100,000 

$72,504,000 • 

$72,500,000 .. 

• Does not include Sl~~.OOO coat of pre-authorization studies. 

88. Estimate of Investment Cost. - The eatimated total Federal gross 
inve.tment baaed on an interest rate of 3.25 percent il as follows: 

Estimated 1nltla1 Firat Coat 
Interest during Construction (3.25\ for 

1/2 of a six-year construction period) 
Initial [nvestment 
Future Public-Us. Investment 

Total Federal Grosa Investment 

30 

$64, 300,000 

8,2100,000 

$78,410,000 
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89 . Estimate of Average Annual Chargea.- The average annual charges 
for the Stonewall Jackson Lake project based on coats presented in the 
preceding paragraph with an intere.t rate of 3.25 percent and a tOO-year 
project life is as follows: 

Ieem 

Interest on Investment, 3.2St 
Amortization, 0.138% 
Operation and Maintenance Costa 
Major Replacements 
Adjustment for Net Loa. of Productivity on Land 

Total Average Annual Charges 

Amount 

$2,415,000 
103,000 
380,000 
101,000 

35,000 

$3,0]4,000 

90. Compariaon of Current Costs with the Latest Approved Federal 
Estimate and Project Document Estimate.- The differences between the 
e.timated Federal coats as contained in this memorandum, the latest 
approved Federal estimate, and the Federal costs presented in the project 
document are shown in the following table. The differences between the 
latest approved eatimate and the project document estimate are due to 
changes in price levela. The differences between the current co.ts and 
the l.teat approved estimate are diacua.ed in the subparagraph following 
the t.ble. 
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Project Latest : Diffe renee 
Oocurrent Approved COM :8etween Current: 
Eati.m.tlte Estimate Eat lmate :and Approved 

Feature (944.7 Ba •• ) July 1970 July 1970 :Eatimatea 

Landa and Damages $ 6,884,000 $10,315,000 $ 8,370,000 $ 1,945,000 
Re 10cat ions 17,679,000 26,525,000 29,500,000 2,97S,OOO 
Reservoir 672,000 1,005,000 691,000 314,000 
Dam and Appurtenances 3,621,000 5,450,000 8,580,000 3,130,000 
Service Roads 295,000 295,000 
Public-Use Faci! i.t ies 

(Initl.1) 970,000 1,690,000 7,980,000 6,290,000 

Buildings, Crounds and 
Utilities 158,000 236,000 999,000 763,000 ... 

N Permanent Ope rat ing 
Equiprrent 60,000 69,000 133,000 44,000 

Engineering and Design 1,675,000 2,)44,000 4,048,000 1,704,000 
Supervision and 

Administ rat 10n 1.466~OOO 2~146.000 3,668,000 l.a21LOOO 

Subtotal $33,185,000 $49,800,000 $64,264,000 $14,464,000 
Future Public Use 1,319,000 1.980,000 8.240,000 6,260,000 

Total (rounded) $34,500,000 $51,780,000 $72,500,000 $20,700,000 

~ 

: • For discussion of differences, see following subparagraphs lettered 8S shown. 
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a. A more detailed comprehensive and realistic appraiaal program 
haa reaulted in a reduction in real estate acquisition costs of $1,945.000. 
A general decline in property values in the project area is al.o respon.i­
ble for a portion of this reduction. 

b. Relocation costs have increased by $2 , 975,000. This increase 
is due primarily to the more detailed quantity estimating from new topo­
graphic maps, better info~ion from utility owners, and the additional 
cost of $1,091,000 for adjusting a portion of Route 19 on 
in consideration of the esthetic and environmental impact 
and $143,000 for relocating cemeteriea to accomnodate the 
tional developments. 

a new alignment 
of t he highway 
proposed recrea~ 

c. Better topographic mapping of the project area has resulted 
in a significant reduction in acreage classed as woodland. This considera­
tion together with more efficient methods of clearing has enabled the cost 
estimate for reservoir clearing to be reduced by $468,000. However, 
reservoir monument at ion, in the estimated amount of $154,000, has been 
added to this feature resulting in a net decrea.e of $314,000. 

d. A more detailed and refined design analysis for the dam and 
appurtenant structure. haa resulted in an increase of $3,130,000 . [ncluded 
in this increase ia the extra cost associated with lowering several mono­
liths to a more suitable rock line and also the provision of two quality 
control towers to provide more effective control of withdrawal from the 
varioul levels of the relervoir. 

e. A road system to provide accesa to the dam and overlook area 
ha. increaaed the coat e.timate by $295,000. PreviOusly, access to these 
area. wal to be provided from relocated West Virginia Secondary Route 30 . 
This alignment for Route 30 wal dilcarded, however, in favor of a more 
suitable alignment along Washburn Run Just downstream of the dam. 

f. Since authorization, the Nation has experienced a great boom 
in demand for recreational facilities to meet the increasing needs of a 
society possessing the moat fashionable leisure time equipment svailable. 
Allover this country. existing recreational areas have had to be expanded 
and redeSigned to meet this growing industry. To provide for the expected 
demand in this project area a complete reanalysil was made of the market 
area surrounding the project with a view to determining what portion of 
the unmat recreational demand could be lati_fied by the Stonewall Jackson 
Lake project. During preparation of this reanalyais it was confirmed 
that two interchanges on Interstate Route 79 will be located nearby adjacent 
to the project and that two lectiona of the Appalachian Corridor highway 
system will pas8 near to it. Thil increased accessibility to the project 
and a reltudy of its recreation potential have relulted in attendance 
e8ti~e. significantly higher than those given in the authorizing document. 
The area within 75 road miles of the project would contribute the majority 
of itl day usen. It 1& anticipated that moat of the overnight use would 
originate from within. The combined general recreation and fiah and wild­
life day use and overnight attendance estimates developed from these use 
origin .tudiel are given below: 
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Day-Use Overnight Total 
Year Attendance Attendance Attendance 

1980 530,000 120,000 650,000 
2080 1,190,000 260,000 1,450,000 

In addition to the attendance given above for the uaud primary outdoor 
recreation, an additional attendance of SO,OOO user. initially and 100,000 
usera ultimately would be attracted by additional more sophisticated facil­
ities to be developed by the State of welt Virginia. These attendance. 
represent a significant incre •• e over the attendances of 204,000 Lnitially 
and 419,000 ultimately given in the authorizing document. To accommodate 
theae u'er8, • more unified park complex allowing more effLcient manage­
ment and fee collection 1. proposed. A total area of 2,025 acrea at • 
coat of $241,000 wa. proposed for recreation use in tbe authorizing document. 
The currently proposed park complex would include 3.780 acrea at a coat of 
$340,000. In the authorh:ing doc\JIIe;nt, facilities for camping, £i.ahing, 
picnicking, swimming, boat lng, sights.eing. hunting and hiking. The lateat 
approved animates for thea. facilities an. $1,690,000 and $1,980,000 for 
initial and future developments, respectively. The facilities currently 
proposed for cost-sharing under the proviSions of Public Law 89 - 72 to 
accommodate the increaaed vi.itation would be developed at an initial and 
future cost of $7,980.000 and $7,100,000, respectively. This represents 
an increaae of $6.290,000 initially and $6,260,000 future, over the late at 
approved eatimate. 

g. In order to provide for the health and safety of the visiting 
public at the dameite it was neces.ary to develop a Visitor's Center on a 
bench JUSt upstream of the dam axia on the right bank. In addition, to 
provide the needed control and administration of the Covernment facilities 
at the project it i. proposed to provide two dwellings for operating 
peraonnel and a maintenance complex with the necessary equipment for 
servicing 8 project of this nature. In addition the trail terminus for 
the weston 6 Gauley Bridge Turnpike Trail will be constructed at Federal 
Expense. These ite~ hsve increased the buildings, groundS, and utilities 
cost by $763,000. 

h. Nuuerous items necessary for operation and control of the 
project have incre ... d the co.t •• timate for permanent operating equipment 
by $44,000. 

i. Additional engineering and design with lubsequent superviaion 
and administration on the cost increases shown above hsve added an 
additional $3,226,000 to tbe project coat estimate, exclusive of future 
recreation facUities. 
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SECTION XXIII - SCHEDULES FOR nESIGN AND CONSTRUCTION 

91. General.- Feature oesign memoranda covering specific phaaea 
of project development ~hich are to be prepared prior to their con­
st ruct ion are u follows: 

a. Utllities - Skin Creek Co~re .. or Station (Submitted July 
1970) 

b. Ri!al Estate 
c. Highway ~locationa 
d. Concrete Aggregates 
e. Dam and Appurtenances 
f. Railroad Relocations 
g. Utility Relocations 
h. Public-Use Plan 

92. Contract Plans and Specifications.· Contrsct plana and speci· 
ficationa for high~ay relocations, ~here practicable, ~lll be prepared 
by the Corps of Engineers. Contract plana and specifications for dam 
construction will be scheduled for completion approximately 24 months 
after initiation of the compressor station relocstion work. 

93. Construction Schedule.- The propoaed schedule for design and 
construction 1a .hown on the Detailed Project Schedule (P8-2A). included 
as Plate 5 of this merDDcandum. 

94. Sequence of Operatlons.- The sequence of operationa ahown on 
the design and construction schedule is based on the following criteria: 

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

b. Lands would be acquired and relocations of highways and 
utilities would be well advaneed to a.sure continuous conatruction of 
the dam and appurtenant facilities. 

c. Construction of the dam would be completed in accordance 
with the planned stages of diverslon during construction. 

95. Pund Require_nta. - Federal fuDds previously expended and 
additional funds required for planning and conatruction are shown in the 
table that follows. For the purpoae of funding. facility coats for 
future recreation are not included. 

Previous 
First Fiscal Year 
Second " " 
Third " " 
Fourth " " 
Fifth " " 
Balance to complete (2 Fiscal 

Years) 

Total 

$ 1,253,000 (rounded) 
600,000 

3,350,000 
8,700.000 

16,900,000 
18,100,000 

15,397,000 

$64,300, 000 * 
* Doea not include pre-authorization coata of $155,000 
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SECTION KKrv - OPERATION AND MAINTENANCE 

96. General.- Petaonnel would be perm.nently ••• igned to the 
Stonewall Jacklon Lake to operat~ tbe project for flood conttol. water 
supply. water quality control and recteation. The proposed atructure. 
associated with the project are designed for convenient acceas to all 
appurtenancea requiring maintenance and repl.ce~nt. Ordinary main­
tenance for the dam, damtenders ' dwellingl, viaitors' accea. area and 
maintenance complex in the vicinity of the dam would be provided by 
dam operat ing personnel. In addU ion to the .forement ioned maintenance, 
operating personnel would be responsible for mowing graaa and controlling 
the growth of trees and shrubbery adjacent to the propoaed .tructurea. 

97. Operation and Maintenance Personnel. - It is planned that an Area 
Managec would be auigned the respon81bllity for the lupecvhion of opera­
tion and maintenance at Stonewall Jack.on Lake, Ravleaburg Lake, Tygart 
Lake t and Youghiogheny River Lake. The maintenance complex facilities at 
Rowlesburg Lake would serve as the headquartera for the Aces Hanager. 
Operation and maintenance peraonnel at Stonewall Jackson Lake will consist 
of: 

•• Full time employeea 

One (1) Reservoir Managec 
One (l) Range r 
One (1) Chief Maintenance Han 
Two (2) Maintenance Men 

b. Temporary 8unmer employees 

Two (2) LaborerS 

Approximately one-third the costs for operation and maintenance of the 
reservoir would be cea4rved for dam and appurtenancea, permanent opera· 
tlng equipment, and buildings. grounds and utilitlea. Superviaion and 
ad~ini.tration coata would al.o be includ~d. The coat of operation and 
maintenance for the multiple-purpose project. including wage. aa well .s 
depreciation and upkeep of equipment, i. estimated at $380,000 per year 
as ahown in detail in Appendix XIII, Cost eatimate. 

98. lnuru_ntation and In.pection Program. - Instrumentation bcili­
tiea and • peciodic inapection program for a •• uring atructurll integrity 
and opecational adequacy of the structure will be accompliabed as requl~d 
by ER 1110-2-100. Planned for installet ion are nine uplift cella for the 
monitoring of uplift prea.ures on the dam. Alao J monument. Ice to be 
located along the axia of the dam for detecting any movement which may 
occur. The type, location and installation of the instruments to be 
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incorporated in the dam will be as discussed and shown in EM 1110-2-4300, 
"Instrumentation for Measurement of Structural Behavior of Concrete Gravity 
Structures. \I Details of the type, location and installation of the instru­
mentation will be presented in the feature design memoranda. Also included 
In the feature design memoranda will be details of the periodic inspection 
program, the proposed instrumentation program, observation schedule, in­
spection plan and an initial check list to facilitate conduct of the inspec­
tions. The cost of this instrumentation and inspection plan is included in 
the above amount for operation and maintenance. 

SECTION XXV - REJKRVOIR RfGULATION 

99. General. - The Stonewall Jackson Lake would be operated as a 
unit of the coordinated reservojr system in the upper Ohio River basin for 
flood control, recreation, water supply and water quality control in the 
Monongahela and Ohio River valleys. BaSIC meteorologic and hydroloK1c 
data necessary for the development and verification of the reservoir regu­
lation plan are presented in Appendix III, Hydrology. Regulation for 
water quality contro l and water supply is based on r equirements estimated 
by the U. S. Public Health Service and later confirmed by the Federal 
Water Quality Administration. Details of the reservoir r egulation are 
contained in Appendix IV, Reservoir Regulation. 

100. Channel Capacity. - Capacity of the channel immediately down­
stream of the dam would govern the rate of relesse of excess storage from 
high flood runoff. Maximum controlled release of flood storage in excess 
of low water reservation would be limited to the all-season, non-damaging 
downstream channel flow capacity of 2, 300 c.f . s. This flow corresponds 
to a biannual frequency of occurrence and a I.S-year recurrence interval 
during the construction season, May through December . Excess flood im­
poundment will be released at maximum channel capacity to prevent encroach­
ment on the stream channel. It is contemplated that this release could 
be accomplished about once every two years. 

S!X:TION XXVI - HEALTH CONTROL 

101. Health Control. - The Public Health Service, Region III, 
Charlottesville, Virginia, of the U.S. Department of Health. Education 
and Welfare prepared a report titled, "Water Supply and Water Quality 
Control 3tudy, Stonewall Jackson Reservoir, West Fork River Basin. West 
Virginia." This report, included as Appendix V in the Review of Reports 
on the West Fork River and Tributaries. West Virginia, does not comment 
on any potential health problems resulting from the lake. 
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SECrION XIVll - BENEPlTS 

102. Genaral.- The estimated average annual benefits which would 
result tram the Stonewall Jackson Lake cONIine or the toUOldng: 

a. Benefit tram the elimination or re4uction of primary 
damages resulting tram a decrease in tlood flova in the West Fork River 
at and downstream ot Weston, Weat Virginia, and alao the Monongahela 
River. 

b. Benefit trom the elimination or reduction of primary 
damage which would apply to nonnal future developnent which would occur 
in the flood zonae, even it Ilood protection were not provided. 

c. Benefit tram the inclusion of storage to provide vater 
supply tor present and future needs ot the communities ot Weston and 
Clarkaburg, West Virg1..n1a. 

d. Benefit fran inclusion of etonge in the reservoir to pro­
vide water quality control in tbe dmmatream nows b7 augmenting these 
flows to assure maintenance ot water quality con.latent with ita expected 
ua8. 

e. Benetite tram annual visitation or pereona utilizing the 
recreation and fish and w1ldlite developments provided at the project 
Illite. 

t. Benetits trom the ut11.ization ot labor and other reeource8 
required tor project construction, and expected to be used in project 
operation, maintenance, and added area employmtlot during the l.1!e of the 
projeot, to the extent that such labor and otber re"ourOe" would, in the 
absence ot the project, be unutilized or under-utilized. 

g. Benefit tram the development or industries that would be 
attracted to the downstream reaches where c008tructlon of the project 
would eliminate flooding on areas or sufficient acreage where these in­
duatries could. locate and ditJtribute their product,,_ 

103. Primary Flood Control Benefits.- Flood. control benefit" that 
would be credited to the propoeed Stonewal.l JacklIOn Lalc.e are derived in 
Appendix XIV ot this report. These benefits are applicable to a dam and 
reservoir tor flood control alone or tor flood control in combination 
with an;y other purpose or purposes, and would result fran the reduction 
ot primary damages as evaluated from stage-damage and stage-frequency 
curves. Average annual PrimarT damages atter reduction by Stone¥&ll 
Jackson Lake and average annual benefits attributable to Stonewall 
Jackeon Lake are tabulated below_ The figures are baaed on July 1970 
nluee. 
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It should be noted that TO percent or the flood damages ~e in 
Weston, which would receive practically complete protection from the 
reservoir. 

Location 

West Fork River 
Weston District 
Clarksburg District 

Monongahela River 
Upper Monongahela 
River District 

Total 

Average Annual 
Primary Damage 
Atter Red.uction 

By Exiet1ng 
Reservoirs 

$ 656,200 
554,800 

n,JOO 

$l,232,JOO 

Average Annual 
Resid.ual Damage 
After Reduction 
by Stonewall 
Jackson Lake 

$ 4,800 
285,000 

18,000 

$JOB,600 

Average 
Annual 
Benefits 

$65l,l,OO 
269,800 

2,500 

$923,700 

It is recognized that flood control benetits would. result on the 
Monongahela and Ohio Rivera downstream from Locks and Dam 4, the lower 
limit ot the Upper Monongahela Damage District, from reductions or tlood 
stages attributable to Stonewall Jackson Lake. These reductiona, how­
ever, are small and although the reaulting benetits theretrom are 
tangible, they are nevertheless small in comparison with those benefits 
tabulated above. Theretore, tor this report, monetary values Cor tlood 
control bene.tits downstream trom Locks and Dam 4 , Monongahela River have 
not been evaluated. 

104. Future Primary Flood Control Benetits.- Normal future develop­
ment in the flood areas that would benefit Crom the proposed reservoir has 
been evaluated. The average annual benefits resulting from reduction of 
primary damage to the developments have been computed on the basis ot 
nonnal future growth projections developed trom "OBERS (Oftice or Business 
Econa:nics, Economic Research Servicel"as described in Appendix XIV . The 
estimated average annual flood control benetit applicable to normal future 
development and creditable to the proposed project is $464,600. In ad­
dition to benefite derived trom reduction ot flood damage, there are other 
supp~eroentary benefits of intangible nature. Improved econanic and 
business conditions, improvement of public security and non-interruption 
ot tratfic and industrial production are intangible benefits that have 
not been assigned monetary values for this report. Details 1n suppor~ of 
the benefits are included in Appendix XlV . 

105. SW!lZ!I!J"Z ot Flood Cont.rol Benetits.- A summary of the average 
annual flood control benefits attributable to the propoaed project is as 
tollows: 
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Benefit 

Primary Flood Control 
Normal Future Development 

Total Average Annual Flood Control (rounded) 

Amount 

$ 923,700 
464,600 

$1,388,000 

106. Water Supply Benefit_.- The water supply benefit attributable 
to the reaervoir project by inclusion of 2.200 acre-feet of Btorage. a_ 
diacu.aed 1n Appendix XIV ia $79,000. 

107 . Water Quality Control Benefita.- Water quality control benefita 
derived from storage releaaea from the propoaed re.ervoir have been devel­
oped a •• tated in Appendix XIV. Thia annual benefit, ba.ed on providing 
the controlled releaae .chedule i. e.timated to be $1.302,000. 

108. Recreation Benefit •• - The recreation benefita to be derived 
from development for public ule of the land. adjacent to the re.ervoir 
have been evaluated by thi. Diatrict . Derivation of theae benefita ia 
contained in Appendix XIV. The annual viaitation (not including Fi_h 
and Wildlife visit at Lon) at the reservoir haa been estimated to be 596,000 
initially and 1,396,000 ultimately for general recreation activities, other 
than hunting and fishing. The average annual benefit from these vilitations 
atributable to the project i_ $1,128,000. 

109. Flsh and Wildlife Benefit •• - An evaluation of the effect of the 
reservoir on fish and wildlife resources haa been made by the U. S. Fiah 
and Wildlife Service. This evaluation i. contained in Appendix XIV. A 
summary of the estimated annual fisherman ua., with and without the 
reaervoir, is tabulated below. 

Wi thout the With the 
Project Project 

Fi.heri.s Man-daya Man-days 

Within reaervoir slte 6,200 46,000 
Reservoir t.ilvaters 200 8,300 
Downstream from t.llvaters 8,600 13.800 

Total, rounded 15.000 69,000 

The total net benefit accruing to the reaervoir. ba.ed on the above tabu­
lation, would be $45,000 annually. Mitigation of wildlife los.es 1. pro­
po.ed to be met through the acquisition and ~nagemant of approximately 
1,000 acre.. These lands wlll be part of the total recreation and filh 
and wildlife complex to be administered by the State of West Virginia 
Department of Natural Resource.. A letter letting forth the view of the 
State of We.t Virginia Is contained in Appendix XI . A summary of the 
elti~ed annual hunter-day ule 1. listed below and i. given no benefit 
value. 
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Uithout Project ?roj act Only 
Proj ect ',lith 
t-U. tiga ticn 

Hunt.er days 4,350 

110. Exoansion Benefits . ­
in Lewis County, \lest Virginia. 
counties have been designated 8S 

Redevelopment Act of 1965. 

2, 350 4, 350 

The proposed reservoir vould be located 
This county a s well as many surro'..:.ndinc 
redevelopment areas by the Appalachian 

a . RedeveloJJllent Beneflts . - Senate Document 97 provides 
that , in areas 50 designated , "project benefits shall be considered as 
increased qy the value of the labor and other resources required rOT 

project construction, and expected to be used in project operation, 
proj ect maintenance, and added area employment. d~lng the life of the 
pr oject , to the extent that such labor and other re90urces would, in the 
absence of the project be unutllized or under-:J.tUized . " These benefi t s 
have been determined based on estimates of labor requirements for projects 
of similar scope and construction costs , and consist or wages paid to 
persons employed during construction and operation of the project who 
would othe:r.rise be under-employed or unemployed. The National a cco'tnt 
por t i on of these benefits consist of wages paid to persons recruited from 
local areas classified as economically depressed . Redevelopment bene~its 
computed 1n accordance with the above were considered as incidental bene­
fits in pr oject evaluation and are added to the primary project benefits. 
The benefits attributable to this project are estimated at $625 . 000 for 
the Regional account and $297,000 for the National account . The calc '.l­
lation of these benefits and a discussion of the proced~e used are con­
tained 1n Appendix XIV. 

b . Develotanent Benei'its.- In addition to the above-mentioned 
benefits , the project would contribute to the stimulation of economic 
development in the t.J'est Fork River basin . This contribution to the 
stimulation of economic development is a benefit attributable to the pro­
posed project. As explained in Appendix XIV, however, conditions in the 
influenced area vere not adequate to effect any benefit measurement in 
this particular category. 

lll . SecondarY and Intangible Benefits.- Certain secondary bene­
fits of intangible nature could result from the project such as better­
ment of tho general welfare and security of the people, improvement of 
sanitation, and the elimination of 108ses due to interruption of com­
merce , production and t raffic d~r1ng periods of higb vater. These bene­
fits would supplement other benefits but are impracticable to eval,lftte 
at this time and have not, therefore, been assigned a monetary valne in 
this memorandum. 
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112. Tot.&l Average Annual Benetlta.- The total average annual 
benefits resUlting trom operation of the proposed reservoir project are 
summarized below: 

National Account Regional Account 

Flood Control 
Water Supply 

$1,388,000 $1,388,000 
79,000 

1,302.000 
1,173,000 

625,000 

Water Quality Control 
Recreation, Fieh and l'l1ldlite 
Expaneion 

79,000 
1,302,000 
1,173,000 

291,000 

Total $4,239,000 

SECTION XXVIII - COOT Au.ocATION 

$4,561,000 

113. Cost Allocation.- Allocation ot costs by the separable cost­
remaining benefits method was made for the proposed Stonewall Jackson 
Lake project. Project purposes considered in the allocation were flood 
control, water supply, water quality control and recreation. The deta1ls 
of these ail.ocations are contained in Appendix XV ot this report. For 
cost allocation purposes, alternate projects were developed in which 
tri-purpose and single-purpose projects tor flood control, water supply, 
water quality control and recreation were developed in order to provide 
the same benefits 8S attributable to those purposes in the multi-purpose 
project. A summary of the cost allocation is shown on page 43. 

SECTION XXIX - PROJECT ECONOMICS 

114. Annual Charges.- Total estimated average annual charges are 
$3,034,000 as determined earlier in this report. 

115. Benefit-Cost Ratio.- A comparison of the average annual bene­
fite to average annual chargee results in the following ratios: 

Without With Redevelopment 
:RedevelOJDElnt: National Regional 

Eatimated average annual benefits: $3,942,000 $4,239,000 ,- $4,567.000 

Estimated average annual chargee 3,034,000 3,034,000 3,034.000 

Benetit-Cost Ratio 1. 30 1.40 1. 51 
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116. CollJ)arhon With Benefit-Con Ratio in the Project Document.­
For economic purposes, 8 compariaon of the benefit-cost ratio including 
redevelopment benefits attributable to the National account was made with 
the ratlo developed in the project docultl!lnt. 

Current Project Document 
Jul)': 1910 (Jull 19641 

With Re.- Without Re- ''''fth Re- Without Re-
development development development development 

Estimated average 
annual benefits $4,239,000 $3,942,000 $2,464 , 000 $2,274,000 

Estimated average 
annual charges 3,034,000 3,034,000 1,442,000 1.442,000 

Benefit-Coat Ratio 1.40 I. 30 1.71 I. 58 

The difference in the above cotaparlson of figures can be attributed to the 
continued increase in prices for construction materials and the high coat 
of operation and maintenance for a project of this nature. A decrease in 
recreation beneHts was realized by use of a lower unit value for a recrea­
tion day. 

SECTION XXX - RECOMMENDATIONS 

117. Recon.nendations.- The District Engineer recol!IIDends that the 
Stonevall Jackson Lake. on the to/est Fork River above Wenon. We8t VIrginia, 
authorized for flood control, vater 8upply. vater quality control and recrea­
tion be constructed in accordance with the General Plan as outlined in this 
General DeSign Memorandum at a total first cost of $64,300,000 exclusive of 
$155,000 for pre-authorization studies, and $8,240,000 for future recreation. 

E. C. WEST 
Colonel, Corp. of Engineers 
Dhtrict Engineer 
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