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TABLE 1

SUMMARY OF COSTS
• LINCOLN MULTIPLE PURP OSE RESERVO IR PROJECT

• (Based on un i t prices prevailing in Decembe r l~~3)

Cost With
- 

indir ect Costs
• 

____ ~D i stribut ed

Land and damages $ 12 ,J¼)O,000 $ 12 ,~.i0O ,OOO

tielocatlons ~,2OO ,0OO

Raservoir l ,i.~O,OOO 2,U~~,OO0

• Dam and appurtenances ~,64O,CDO 4, 1~O,COO

General recreation (3 , 7-~c ,o~ :~ (4 , 32O,CCc~
i ni ti al 1,7ç0 ,000 2 ,040,C

Fu tu re incr emen t 2,000,OCO 2 ,2~C,CCC

Fish and wildlife recreation l2~i ,OO0

Build ings , grounds and uti l ities 130 ,000 llk ,000

Permanent operatiny equi pment ,O ,000 000

-

• 

Eng ineering and design

Superv ision and administration 
_____ ____________

Total Project Cost 1/ $ 33,000,000 $ ~3, O0O,000

Less Fu ture Recrea t ion In cremen t 
____________

Total Cost Initia l Construct ion $ 3C ,~’2(~,CCC

1/ p reauthor izatlon cost of $3~,O0O not included.
Rev 9 Mar 1964
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TABLE 2

DETAILED ESTUL4TE OF FIRST COST
• LINCOLN MULTIPLE PURPOSE RESERVOIR PROJECT

(Based on unit prices prevailing in Decem ter l~~;)

Item Unit ~uan tIty Unit Price Amount

LA~!DS A~D DAflAGES
FLOOD CONTROL

Fee acqu isition
- 

4 Fiomes i tes Acre 250 $ 750.00 $ 187,500

Leasehold site s
(La ke Charl eston) Each 25 1 ,000.00 25,000

Crop lan d (Fair) Acre ~J ,5OO ~5O.OO 2,125,000

Crop l and (Good) Acre 1 1 ,250 400.00 4,500,000

Pasture Acre ~,OOO ~O.OO 1~ O,OO0

Wood lan d , Waste l and ,
River bed C Bank Acre 12 ,4,5 25.00 312 ,000

Subtotal , Fee Acquisition $ 7,329,)O0
Improvements Job 1 1 ,264,500

Severance damages Job I l~ 2~5,~,OO

Reset tlement costs Each 145 00.O0 72 ,500

Contingencies l ,5S~,cOO

Acquisition costs 1 ~OO.0O 472,500

TOTAL, FLOOD COFITROL $12 ,000,000

LANDS AN~ DAMAGES
RECREATIOi~
Fee Ac quisi tion

• Crop )an d Acre 1 ,000 2,0.00 $ 2,O ,000

Pas ture Acre ~CC- ,,O.0O 3E ,C C C

• Wood l and Acre 1,~ CC 25.00 ____

Subtotal , Fee Ac qui sition $ ~2~,5OC

A-2
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TAOLE 2
(Cont’d)

I tem Unit ‘luantity Unit Price Amount

improvements Job 1 $ — $ 220,0CC

Severance damages Job 1 — ~0,0O0

~1esettlement costs 35 500.00

Cont ingenc le~ 114,000

Acquisit ion costs 
— 

40,000

TOTAL, RECREAT IOI! $ 800,000

TOTAL, LA~!DS AWD DAMAGES 12,800,000

A- Rev 9 Mar 1964

• - 
• -  -•  -~~~~~~

~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~ - ~~~ ~~~~~



TA3LE 2
(Con t’d)

Unit Length
Unit ~~~~~~~ Pr ice Amount (Mlles)

RELOCAT I OUS
ROADS

State Road s
SR— L Job 1 $ 4,~;,ooo 0.53
Si~— 130 Job 1 ~ ,000
SR— 133 Job I ~:~ ,ooo 0.20
SR— L(4 la nes ) Job ~~O,OOO 0.45

Subtotal , State Roads 2,409,000 1. 92

Federal Ai d Secondary Roads
F A .S. 170 Job I $ 777,000 0.01
F.A.S. ~ Job 1 l2.~,J0O 0.1/
F.A.S. 7 Job 1 L:~,OOO 0.32
F.A.S. 170 Job I 235,000 O.2~

Subtotal , Federal Aid Secondary Roads $1 ,133,000 1.53
Count1 Roads
- Bushton Rd ., (~~in Job I $ 263,000 1.02

Pol~ecát Cr.Br. Job 1 13,000 0.19
Whetstone Cr.Cr. Job 1 33,000 0.17
Barnett Bridge Job 1 157,000 0.28
County road Job I 

- 
1’2,000 0.22

• 
Subtota l . Count y Roads $ 651,000 1.03

Removal of b r i d ges Job I 
— 

120,000 
—

SUBTOTAL , ROADS $4 ,336 ,000 5,36

RAILROAD~N.Y.C. c St. Louis Job 1 $ 1 ,C 5 , 000 3.03

SUBTOTAL , RAILROA O $1 ,035,000 3.03

CEMETERIEI
Sec. 2, 11114,R9E Graves 30 200.00 $ 12,000
Sec. 20,Tlli !,R9E Graves 150 200.00 30,000
Sec. 14 ,T 11N ,RSE Grave s 5 200.00 1 ,000

• Sec. 22 ,TI 4N ,RIDE Graves 225 200.00 45,000

SUBTOTAL, CEMETER I ES $ 03,000

A-k



TABLE 2
(Cont’d)

Unit Length
Item Unit Quantity Price Amount (MiIed

UTILITIES 
-

Electr ic service lines Job I L.S. $ 90,000 6.02
• Telephone l ines Job I L.S. 30,000 3.02

alisc. ut i l i ty lines Job I LS. 50,000
Al terations to Fox Ridge

State Park Job 1 L.S. 100,000
Bank protection Oakland
Water Supply Dam 30,000

Relocation ; Clarleston
t-Iater Works pump plan t Job I L.S. 70,000

SUBTOTAL, UT I L I T i ES $ 370,000

Subtotal $6,609,000
Contingencies 1,511,000

TOTAL, RELOCATIONS $3,200,000

RESERVOIR

Clearing wooded areas Acre 4,130 350.00 $1 ,435,000
Remova l , structures Job 1 L.S. 20,000

Subtotal $1 ,455,000
Contingencies 335,000

TOTAL . RESERVOIR $ 1 ,790,000
d
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TABLE 2
(Cont’ ci)

• 
• 

I tem Unit Quantity Unit Prico Amount

DAM AND APPURTENANCES
SPILLt-IAY

Clearing and grubbing Job 1 L.S. $ 5,000
Excavation, common C.Y. 30 ,400 .55 33,300
Fertilizer and seeding Acre 6 500.00 3,000
Concrete cutoff s i l l  Job I L.S. 53, 100

SUBTOTAL , SPI LL WAY $ 94,400
• 

DAM

Divers i on Job 1 L~S. $ 50,000
Clearing and grubbing Job I L.S. 13,000
Embankment, compacted
impervious fi l l C.Y. 1 ,1 37, 000 0.10 113,700

Embankment, random c i ll
(Includes borrow and
placing) C.Y. 2o0,000 0.30 156 ,000

Excava ti on , cut—off
trench C.Y. 43,300 0.30 2~,7O0

Excava ti on, stri pp i ng C.V. 32,700 0.55 17,905
Borrow, impervious C.V. 1 ,253,300 0.45 563,900
Riprap C.Y. 19,700 10.00 1~.7,OOO
Bedd i ng C.Y. 9,300 ‘4.00 3~,2OO
Drain material C.V. 27,500 5.00 137,500
Guard rail L.F. 4,840 2.50 12,100
Roadway surfac i ng on dam S.V. 4,340 4.00 lC,330
Drilling and grouting Job I L S . 1C0 ,000
Trash boom Job 1 L~S. 15,000
Fertilizer and seed i ng Job I L,S, 3,500
Access road Job I L.S. 25,000

SUBTOTAL, DAM ~1,491,025

OUTLET WORKS

Clear i ng and grubbing Job 1 L . ,  $ 1 ,000
Structural excavation,
earth CV . 51 ,300 1.50 77,700
Structural excavation , -

•

rock C.V. 10,300 5.00 54,000
Channel excavation,
earth C.V . 43, 000 0.75 32,300

Backfil l , compacted C.Y. 5,200 4.00 20,000

Rev 9 Mar 1964 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~ -_~j~



TABLE 2
(Cont’d)

I tem Unit quantity Unit Price Amount

OUTLET W0RI~.S (Cont’d)

Monolithic conc. conduit L.F. 500 290.00 $ 145,000
Operating tower, super-
structu re Job 1 L.S. 256,000

Operating tower,
mechanical Job 1 L.S. 450,000

Concrete; basin, wal ls  C.Y. 3,430 60.00 203,300
Reinforcing steel Lbs. 80,000 0.15 12,000
Electrical work Job I L.S. 18,000
Serv i ce br i dge Job I L.S. 52,500

SUBTOTAL, OUTLET WORKS $1 ,320,100

Subtotal 2,913,525
Con ti ngenc i es 726,475

TOTAL , DAli AND APPURTE NANCES $3, 640,000

GENERAL RECRE4TIOIJ

Xnitial Job 1 1,790,000
Future increment Job 1 2,000~~Q0

TOTAL GENERAL RECREATION 3,790,000 Al

FISN Ai~D W ILDL I FE RECREAT I ON

• Multi ple stage, l ow flow
outlets wi th re—

• 1. oxygenating facilities Job 1 $ 95,000
• Park trails Job 1 1 ,000

Access iaci lities Job 1 4,000

Subtota l $ 100,000
Contingencies 25,000

TOTAL. FISH AND WILDL I FE RECREAT I,.Qjj $ 125,000

BUILD INGS, GROU~IDS AND UTILITIES

Shop bu ilding Job 1 $ 15,000
S ite developmen t, utilities

for shop building Job 1 3,000
Opera tors quar ters Each 2 20,000 40,000

i/ Ir.~1udes continger.cies— A— 7
Rev 9 Mar 1964
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TABLE 2
(Cont’d)

I tem Unit ~~~ntity Unit Price Amount

• - BU I L D I~’!GS, GROUNDS Al’~D UTILITIES (Con t’d)

Site deve l opment and exterior
utilities for quarters Job 1 $ 8,000

::i~cel1~neou~, ~ti1~ties Job I 15,OCO

Subtotal $ ~i, ooo
Contingencies 19~000

TOTAL, BUILD I NGS, GROW-lOS A~JD UT I L I T I E S $ 100 ,000

PERMANE !T OPERAT I f’!G Ef~UIPi•lENT

Tractor, truck, mower,
tools, etc. Lot 1 $ 10 ,000

Radio facilities Job 1 20,000
Rainfal l and discharge

stations Job 1 30,000

Subtota l $ S0,000
Contingencies 10,000

TOTAL , PERMANENT OPERATI NG EQU IPMENT $ 70,000

-4
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TABLE 3

DETAILED ESTIMATE OF ANNUAL COSTS
LINC OLN MULTIPLE PURPOSE RESERVOIR PROJECT

I tem Financ i a l Econom i c~
I N ITIAL PR OJECT

a. Total investment

(I) Recapitu l ation of project costs

(a) Total net Costs J- ,72~,00C C,~2T ,~rT

(b) Market val ue of lands — ~,90O,OOO

(2) Interes t during construct i on

3% for 1/2 Construction period
4 years (6%) ~;•~),~CO 1,4~,CC~

(3) Total gross investment 7T çT~~ ,CCO 2,~~~,CJ )

(‘4) Net salvage val ue — — 1• ~(5) Total Federal net investment ~32 ,563 ,CC0 ~32 ,~ 63 ,0C0

b. Annual Costs I ~/(1) Interest on gross investment

; (a) Financial: (3%) ( ~~~~~~ ,CCC

(b) Economic: (3%)(32,563,000) ~~~~~~~~~~~~~~~~

(c) Economic: Adjustment for
net loss of l and

(5%—3%)(9,~ OO ,OO0 ) — 193,000

(2) Amortization

(a) Financial: (O.O0l35)(~ 2 ,~ - , T~~54,O0O

(b) Economic: (0.00 165) (?2 ;;~~;~T ) 54,000

A 9  Rev 9 Mar 1964
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TABLE 3
(Cont’d)

Item Financial Economic

(3) Maintenance and operation

-
• 

(a) Dam and reservoir $ 40,000 $ 40,000

(b) General recreation 104,000 104,000

(c) Fish and Vtildlite

(4) Major replacements

(a) Dam and reservoir 3,000 3,000

(b) General recreation 18,000 18,000

( 5 )  Total initial annual charges — $ 1,196,000 $ 1,394,000

C• Future Recreation Increment

(1) Interest on gross investment

(a) Financial: (3~) (2 ,280,000) 68,000 —

(b) Economic: (3~ ) (2,280,000) — 68,000

-4
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TABLE 3
(Cont’d)

I tem Financial Economic

(2) Amortization

(a) Fi nancial: ~~~~~~~~~~~~~~~~ 3,~~TC

(b) EconomIc: (0.O0l~ 5)(~ ,2~C,0CO)

(3) Maintenance and operation

(a) Dam and reservoir — —
(b) Genera l recreation 140,000 140,000

(4) Major repl acements

(a) Dam and reservoir — -
(b) General recreation 19,000 19,000

Subtotal $ 2~C,- C ~ $ 2;~C,-~CC

Present worth — 100 yr.
acce l erated growth &~
3% (.~S5O47) $ i~~,oco $ 1~~,c-c-c~
ARA ecor~mic cost reduction 9i,~0C

Total annual charges $ 1,346,000 ~ 1,~453,000
-
L

L A 1 l  Rev 9 ia~ 1964
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TABI.E 4

- SUW.ARY OF COSTS
CT IFTY CREEK MULTIPLE PURPOSE RESERVOIR PROJECT

L (Based on unit prices prevailir.g in December 1963)

Cost with
Indirect Costs

Item Cost Distributed

Lands and dam ages $ 1,810,000 $ 1,810,000

Relocations 2,250,000 2 , 600,000

Reservoir 140,000 161,000

• Damn and appurtenances 6 , 3 Th 000 7,357 ,000

Levees - 290,000 334,000

General recreation (2,070,000) (3,3 10 ,000 )

Initial ~,1C0,00O 1,270,000

Future increment i,-i~o,oco 2,040,000

Fish and wildlife recreation 110,000 127 , 000

Building, ground and utilities 100,000 115,000

Permanent operating equipment 75 ,000 86,000
• Eng ineering and design 912,000 -

Supervision and administration 963, 000 -

Tot~1 cost of project !1 $15,900,000 $15,900,000

Less recreation, future increment 2,040,000

Total cost initial construction!! ~13, 860 ,000-

1/ Preauthorization cost of $35,000 not included.

A-12 I
Rev 9 Mar 1964

_ _ _ _ _ _  _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

•

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

•

~~~~~



• - - —__

TABLE 5

DETAII~ ) ESTIMATE OF FIRST COSTS
CLIFTY CREEIC MULTIPLE PURPOSE RESERVOIR PROJECT

Item Unit Quantity Unit Price Amount

LANDS A1~ID DAMAGES
FLGCD CONTROL

Fee acquisition

Homesites Each 60 $ 700 $ 42,000
Lots Each 12 500 6,000
Lots Each 18 300 5,400
Cropland Acre 1,536 325 499,200
Pasture Acre 548 90 49,320
Woodland Acre 924 70 64,680
Waste Acre 272 25 6,800

Subtotal, Fee acc~ui~ition $ 673,400

improvements

Sets of buildings 25 5,385 $ 134,625
Dwellings 13 4,37 5 56,875
Town of Hartsville Job 1 — 69,000

Subtotal 260,500

Isolation

6 Tracts including land & improvements 194,C00

Valuation of Mineral Rights —0--

• 
- 1 Severance damage 140,085

Contingencies 190,015

Resettlement Costs • - -

60 family units .~ 500 30,000

Relocation Costs

Cemetery—NV! section of
Hartsville, rights-of—way
cocts & borrow areas 7,000

-

• 

A—13 LI
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TA BLE 5
(Cont ’d)

Item Unit Quantity Unit Price Amount

• Hartsville College Cemetery
-

• 
additional cost of land &
improvements $ 30,000

Acquisition Costs

110 Tracts $ 900 99,000

TOTAL, FLOCD CONTROL $l,624,OCO

LANDS AND DIWAGES
GENERAL RECREATION

• Fee acquisition

Cropland Acre 306 325 ~ 99,450
Pasture Acre 108 90 9,720
Woodland Acre 1% 70 13,020

Subtotal, Foe Acquisition $ 122,190

~~ rovements Job 1 16,050

Severance damages Job 1 20,736

- 
- Resettlement costs Job 1 l,5C0

Contingencies 22,824

Acquisition costs Job 1 2,7C0

TOTA L, GENERAL RECREATIOM ~ 1~6, 000

TOTAL, LANDS AND DAI~AGES $1,810,000

Unit Length
Item Unit Quantity Price Amount (Mi1e~ )

RELOCATIONS
ROADS

State roads

SR—46 Job 
• 
1 $ 7~2 , 4OO .28

A—14
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TABLE S
(Cont ’d)

Unit Length
Item Unit Quantity Price Amount (Miles)

RELOCATIONS (Cont ’d)
ROADS

SR-635 Job 1 $ 165,600 0.25
SR— 637 Job 1 332,000 0.77

Subtotal , State Roads $1,280,000

County roads

Bartholomew - Decatur Job 1 284,000 0.35

Bridge removal Job 1 52,000

SUBTOTAL, ROADS $1,616,000 5.15

CEMETERIES

Hartsville College
Cemetery Graves 525 $200.00 $ 105,000
Cemetery; NV! See—
tion of Hartsville Graves 198 200.00 39,600

SUBTOTAL, CEMETERIES $ 144,600

-

• UTILITIES

Electric Lines Job 1 18,000 11.0

Telephone Lines Job 1 12,000 11.0

SUBTOTAL, UTILITIES $ 30,000

• Subtotal $1,790,600
Contingencies 14.59, 400

TOTAL, RELOCATIONS $2,250,000

RESERVOIR
• Clearing wooded areas Acre 180 $350. 00 $ 63, 000

• Light clearing & Acre 390 80.00 31,200
brush, fence rows, etc.

A-15 Rev 9 Mar 1964
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TABLE 5
(Cont ’d)

- Unit Length
Item Unit Quantity Price Amount (Miles )

~~SERV0IR (Cont’d)

Remove structures Job 1 — $ 15,000

Contingencies

T0TAL~ RESER~9~~ $ 140 , OCO

• DAM AND APPURTENANCES
EARTH SECTION AND DIKE

Clearing and grubbir.g Job 1 L.S. $ 10,OCO
Diversion and care of

river Job 1 L.S . 10, 000
Stripping for embank-
ment C.~ . 45,000 0.55 24,750

Excavation , trench,
earth C.Y . 37,000 0.60 22 ,2C0

Excavation , borro~,, im-
pervious C .Y. 730,000 0.45 32(3,500

Compacted fill C.Y. 690, COO 0.13 69,000
Drain material C .Y. 45 ,000 5.00 225 ,000
Riprap, dumped C .Y. 22 ,OC O 10.00 220,OCO
Bedding C .Y. 11,000 6 .00 66, 000

• Seeding Acre 13 500.00 6, 500
Drilling and grouting
dam Job 1 L.S. 300,000

Roadway surfacing S.Y. 17,000 4.00 68,C00
Guard rail L.F. 21,OCO 2 .50 52 , 500
Piezometers Job 1 L.5. 6,000
Power and gas to dam

site Job 1 L.S. 6,000
Trash boom Job 1 L.S. 30,000

SUBTOTAL, EARTH SECTION L ’FD DIKE $1, 444 , 450

CCNCRETE SECTION

Clearing work area Job 1 3,000
Excavation, conrn~on C.Y. 58,000 0.55 31,900
Excavation, rock C.Y. 20,000 1.75 35 , 000
Excavation , structural ,

rock C .Y . 2,300 10.00 23 , 000

A-16 Rev 9 Mar 1964
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TABlE 5
(Cont ’d)

Unit Length
Item Unit Quantity Price Amount (Miles )

CONCRETE SECTION (Cont’d)

• Backfill , compacted C .Y. 10,000 2.50 $ 25,000
Concrete, bridge deck
and parapet C.Y. 60 80.00 4,000

Concrete, sills and
baffles C.Y. 4CC 60.00 24,000

Concrete, walls and
piers C.Y. 8,500 50.00 425,000

Concrete, apron slab
• and keys C.Y. 2,700 40.00 108,000

Concrete, mass C.Y. 79,200 26.00 2,059,200
Re-inforcing steel lb. 720,000 0.14 100,800
Crest gates, complete 

• 
Ea. 3 110,000.00 330,000

Derrick stone, in place C .Y. 1,500 15.00 22,500
Spalls , in place C .Y. 300 7.00 2,100
Gravel in drains C.Y. 600 7.00 4,200
Structural steel lb. 40,OCO 0.25 10,000
Miscellaneous steel and

iron lb. 20,000 0.50 10,000
Miscellaneous nonferrous

metal lb. 12,000 2.50 30,000
Water stops lb. 4,000 2.00 8,000
Miscellaneous pipe and

fittings lb. 16,000 0.75 12,OCO
Drilling and placing

• anchors L.F. 1,400 5.00 7,000
Drilling drainage holes L.F. 3,000 6.00 18,000

• 
- Bridge railing L.F. 1,200 7.00 8,400

Handrail, pipe L.F. 220 5.00 1,100
-
• Foundation protective

treatment S.Y. 7,000 2.00 14,000
Electric system Job 1 L.S. 100,000
Staff gages Job 1 L.S. 5,000
Pylon and operating
building Job 1 L.S. 50,000

Sluice gates, complete Ea. 2 $60,000.00 120,000
Emergency bulkheads

and guides lb. 14,000 0.50 7,000
1&isc. pipe and fittings
sluices lb. 12,000 0.75 9,000

Drilling and grouting _ 50,0O~

SUtTOTAL , CCNCFLTE SEGTICN $3,658,000

A-i? Rev 9 Mar 1964
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TABLE 5
(Cont’d)

Item Unit Quantity Unit Price Amount

DAM AND APPURTENAflCES (Cont ‘d)

CONCRETE SECTION (Cont~d)

Subtotal $5,102,450
Contingencies 1,277,550

TOTAL DAM AND APPURTENA NCES $6, 380,000

HARTSVILLE LEVEE

Clearing and grubbing Job 1 $ 1,000
Stripping and exploration C.Y. 22,000 0.55 12,100
Emban1~ ent C .Y. 153,000 0.10 15,300
Excavation, borrow C.Y. 176,000 0.45 79,200
Riprap, dumped C.Y. 8,200 10.00 82, COO
Bedding C.Y. 4,100 6.00 24,600
fleeding Acre 9 5C0.00 4,500
Interior th-ainage structures Job 1 13,500

Subtotal, Hartsville Levee $ 232,200

Contingencies 57,800

TOTAL, HARTSVILLE LEVEE ~ 290, COO

GENERA L RECREAT ICN

Initial Job 1 L.S. $1,~00,OOO
Future increment Job 1 L.S. 1,773,000

TOTAL, GENE RAL RECRFATICN $2,370,000!”

1/ Includes contingencies

FISH AND WILDLIFE P.ECFEAT ION
Multiple—stage low

flow outlets vrith
re-o~ rgenating
faci1it4~~ Job 1 ~ (35,000

Subtote 85,000
Cont ingencies 25 ,000

TOTAL, FISH AND WIlDLIFE F!CF’.EATION $ 110,000

A-lB Rev 9 Mar 1964
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TL:11: 5
• (Cont ’d)

Item Unit Quantity Unit Price Mount

BUILD INGS, GRCUNDS AND UTILITIES

Shop building Job 1 $ 20,000
V/ater and sanitary
system Job 1 30,000
Electric service Job 1 5,000
Site grading and
landscaping Job 1 5,000

• Roads and surfacing Job 1 5,000
Parking areas Job 1 15,000

Subtotal $ 80,000
Contingencies 20,000

TOTAL , BUILDINGS , GROUNDS AND UTILITIES $ 100,000

PEP1~ANENT OPERAT ING EQU~~ J~NT

Tractor, truck, mower
tools, etc. Lot 1 $ 10,000

Radio facilities J~b 1 20,000
Rainfall end discharge Job
stations Job 1 30,000

Subtotal $ 60,000
Contingencies 15,000

TOTAL, PERMANE NT OPERATING EQUIPMENT $ 75,000

A-l9 Rev 9 1- ar 1964
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TABLE 6

DETAILED ESTIMATE OF ANNUAL COSTS
CLIF~Y CREEK MULTIPLE PURPOSE RESERVOIR PROJECT

Item Financial EconomIc

a . Total investment — Initial Pro,ject

(1) Recapitulation of project costs

(a) Total net costs $ 13,860,00Q $ 13, 86o,ooo 
- 

-

(b) Market value of lands 935,000

(2) Interest during construction

3.cY3~ for 1/2 construction period

4 years (6 .0%) 0 2 ,000 e32,00-O

(3) Total gross investment l~,692,OOO 1~,6)2 , 000

(4) Net salvage value — —

(5) Total Federal net investment 1~4 ,692 ,Cob 111 ,692 ,000

b. Annual costs

Initial Project:

(i) Interest on gross investment

• (a) Financial: (3.0%)(1~. .~S92 , oOo)

(b) Economic : ( 3 .0% )( 1~ ,692 ,OOo) - ~2~1_, ooo
(c) Economic : Adjustment for net

loss of land
( 5%— 3 .0%) (935 ,C0O) - 19,000

(2) Amortization

(a) Financial: (O.00l65)(i~,61? ,o~~) 
— 2-~-~2oo - ;

(b) Economic : (O .COl65)( 1~ ,692 ,ooO) 2 -;- ,200

( 3 )  Maintenance and operation

(a) Dam and reservoir 35,000 35,000

(b) General recreation ~8 ,~ co
A 2 0 Rev 9 1-’iar 10S4



_ •

I

TABLE 6
(Cont’d)

Item Financial Econo mic

(4 ) Major replacement

(a )  Dam and reservoir 7,000 ~ 7,000

(b) General recreation 
- 

1O,8CO 10,8CC

(5) Total initial annual charges $ 576,000 $ 595,OCO

Future Recreation Increment:

(6) Interest on gross investment $ 61,000 $ 61,000
( 3.0~ ) (2,040,000)

(7) Amortization (0.00165) (2,040,000) 3,000 3,000

(8) Maintenance and operation
General recreat ion 121,000 121,000

(9) Major replacements
General recreat ion 17,000 17,CCO

Subtotal $ 202,000 $ 202,000

Present worth — 100—year accelerated
growth at 3~ (.65047) $ 131,000 $ 131,000

Total Annual Charges $ 707,000 $ 726,000

A-2 1
Rev 9 Mar 1964
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TABLE 7

StJIv~ ARY OF COSTS
PATOKA I~tfLTIPLE PURPOSE RESERVOIR i~ROJECT

(Based on unit prices prevai1in~ in December 1963)

Cost with
Indirect Cost

Cost Distributed

Lands and Damages ~ 3,060,000 $ 3, 060 ,000

Relocations 5,150,000 5,923,000

Reservoir 800,000 919,000

Dam and Appurtenanccs 7,170,000 a,2I~l,00O

General Recreation (l.4-,73-J,000) (5,~-35, OO0)

Initial 1,630,000 1,875,0-20

Future Increment 3,100,000 3,560,000

Fish and Wildlife 200,000 228,000

Bldg., Ground and Utilities 100,000 llLl ,C0O

Permanent Operating Equipment 70,000 80,000

Engin eorii g :ixl Design 1,285, 000

Supervision and Administration i,I~35, O0O

Tr~ta1 Project Cost $2t~,0O0,0O0 ~2~,OO0,OC0

Less Recreation
Future Increment 

~,560,00O

Total Cost Initial Construction

A-22 Rev 9 Mar 1964
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,,TA.JLE U

DETAILED ESTI4ATE OF FIRST COST
PATOI(A ~-•iULTI?LE PURPOSE RESERVOIR PROJECT

I tem Un it Quan ç~~~ Un it Price Amount
i~rros APTD 0-~ LIGOS

FL~- J  0~iTJ ~C0 - C0NS~~VATI0N

Fee acquisition
• 

• Land

~-iomesites Acre 19~- $ ~~O .) $ - •

Crop l and Acre L~, 9r C  ~~~,f l)  :- 
- 

- : ~~
) —

Pasture Acre 6,2~ ~~t!ood land — t!aste Acre 
~~~~~~~~~ :;.~~

) 
- 

i~ • ‘~~~

Subtotal $ r: ’, ;:~

Improvements
Sets of bui ldings Each 120 $2,700.00 $ 3k0,200
Dwellings Each 13 i~,150,OO 53,950
St. Joe G.B. Church 5,000
Elon Christian Church 7,000
l~ewton Stewart Churca

Subtotal $ ~4IO ,l~ 0

Isolation
Tracts Each kO $J,~O0.Oo $ 3~O,OOO

Val uation of miner al rights 0

Severance_dam~~ ;~ ~: T~
’

Resettlement costs Each I~ 0 $ 500.00 30,300

Contin9encies -

~~auiSiti on costs 0 - :-) ,L-
~~)

TOTAL , FLOOD C0~TROL 
• 

2 , 
- -~,c’~

) —

:~ v ~~
‘ 

~~~i’ :o(~-4

_ 
_
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J
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TABLE 3
(Cont’d)

Length
Unit Quantity Unit Prirn Amount (i~iJles)

Federal Ai d Secondary Roads

S—732 Job I $ 133,000 0.23
Patoka Riv.
s-566

of dam Job 1 75,300 1.01+

A lsto tt Cr. Job 1 k5,~0O 0.15
S-l1 91
at Elon Job I l ,Olo ,000 1 .1+0

Subtota l , Fed. Aid Sec. roads $1 ,23~),~)OO 232

County roads

M isc. Co. roads Job 1 $ 600,000 k.9L+
Removal of b r i d gesjob 1 1 65, 000 —

SUBTOTAL , ROADS $3,~)1+3,4O0 13.62

~~~~~~ 0 L0~.

Cemeteries (5) Graves 1+10 $200.00 $ 32,000

SUBTOTAL , CEMETERIES $ 32 ,000

RI GUTS OF WAYS

Dorrow areas Job I $ 30,000

SUBTOTAL, R I GHTS OF WAYS $ 30,000

UT I L I T I E S

Te l ephone lines Job 1 $ 13 ,~OO 13. 62
• Electric ser. ll ne Job 1 21 ,400 13.62

Power 1 m e  Job 1 23,000 2.00

SUBTOTAL , UT I L I T I E S $ Q3,000 29.21+

Subtotal $4,113 ,400
Contingenc ies 1 ,031 ,600

TOTAL. REL OCAT I OI~S $5, I ~O,0OO

I. A—25
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TABLE 3
(Cont’d)

I tem Un i t Quantity Unit Price Amount

LANDS AI~D DAMAG ES
GEI’IERAL RECREATION -

Fee ac qui sition

Crop l and Acre 0 $110.00 $ 
~ Pasture Acre ;y~- 35.00

‘Jood l and Acre :~~~ ‘ -  l5.dO, -

Subtotal $ ~~~~~~~~~

Impro vements Job I ~.C , ~0

Severance damages • 0

Resettlement costs

Contingencies ~: ;  •
‘
~~~~~~‘

- 

- 

Ac quis i tion costs 
______

TOTAL , GENERA L RECREAT Io ;~ $ C-U

TOTAL, LAt~DS Ai!D DAhAGES

Length
I tem Unit ruantL~ Unit Price Amount (hilesj

RELOCATIOi~ISROADS

State roads
~~~~~~~ 145

Painter Cr. Job 1 $ 233,500 0.43
S.R. 11+5
Fleming Cr. Job I 393,000 3.15

S.R. 101+
Lick ~-k . Cr. Job I 5l3,3~)0 2.03
S.R. IoL+
m t .  w/145 Job I 33,L100 0.20

• Subtotal , State roads $1 ,703,~0O ~,.33

1-2/ Rev 9 iar 1964
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TABLE 3
(Cont ’d )

Leng th
Un i t quantity U n i t  Pr~~~ Amoun~ (M iles)

Federal Aid Secondary Roads

S 732 Job I $ 133,000 0.23
Patoka Riv.
s-566
S.W . of dam Job 1 75,300 1.01+

S—73 2
Alstott Cr. Job 1 45,600 0.15

S-11 91
at Elan Job 1 1 ,016,000 1 .1+0

Subtota l , Fed. Aid Sec. roads $1 ,269,900 2.32

County roads

Misc. Co. roads Job I $ 800,000 4.91+
Removal of bridgesJob 1 165,000

SUBTOTAL , ROADS $3,943 ,kOO 13.62

~..L& 1., I ~~~

Cemeteries (5) Graves 1+10 $200.00 $ ~2,000

SUBT OTAL , CEMETE R IE S $ 32,000

RIGHTS OF WAYS

Borrow areas Jo b 1 $ 30,000

SUBTOTAL, RIGHT S OF WAYS $ 30,000

UTILITIES

Telephone lines Job 1 $ 13,600 13 ,62
Elec t r i c  ser.l Ine Job I 21 ,1+00 13,62
Power lIn e Job I 23,000 2.00

SUBTOTAL , UTILITIES  $ 63,000 29.214

• Subtotal $4,113 ,400
Contingencies 1 ,031 ,600

10TAL . REL OCATJ~~!S $5,150,000

A-25
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TABLE 8
(Contid)

Item Unit Quantity Unit Price Amount

RESERVOIR

• Clearing wooded areas ~1cre 1,470 $ 350.00 $ 5] .4,500
Brush, fence rows, etc. Acre 6,660 15.00 100,000
Removal , structures Job 1 30,CCO

Subtotal $ 644,5CC
Contingencies 155,500

TOTAL, RESERVOIR $ 800,000

DAM AND APPURTENANCES
- 

- SPILLVIAY

Clearing and grubbing Job 1 $ 1,000
Excavation, common c.y. 417,800 0.55 229,790
Excavation, rock c.y. 436,000 1.25 545,000
Guard fence L.F. 2,600 ~.C0 10,400
Concrete control sill Job 1 132,000
Seeding Acre 20 500.00 10,000
Service road Job 1 lO,C0O

SUBTOTAL, .SPILLW2-Y $ 938,190

DAM

Stream diversion Job 1 $ 25,000
Clearing and grubbing Job 1 5,000
Excavation, borrow c.y. 348,000 0.45 156,600

• Excavation, stripping c.y. 100,000 0.55 55,000
Excavation, trenching c.y. 10,300 0.45 4, 635
Drilling and grouting Job 1 2,000,000
Fill, random rock c.y. 523,000 0.20 104,640
Fill, impervious c.y. 288,300 0.15 43,245
Graded drain c.y. 18,745 5.00 93,725
Graded aggregate c.y. 18,745 5.00 93,725
Special grouting to
hold pool Job 1 500, OCO

Riprap, dumped cy. 18,800 10.00 188,0CC
Bedding c.y. 9,200 6.00 55,200
Guard rail L.F. 4,680 2.50 11,700
Roadway surfacing s.y. 5,555 4.00 22,220
Fertilizer and seeding Acre 8 500.00 4, 000
Access road Job 1 75,000
Relief wells Job 1 50,000

1—26
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TABIE 8
(Cont ’d)

- - Item Unit Quanti~y Unit Price Amount

Trash boom Job 1 ~ 15,000

SUBTOTAL, DAM ~3, 50-2 ,690

DIl~
Excavation, stripping c.y. 12,000 0.45 5,400

• Excavation, trenching c.y. 2,400 0.45 1,060
Excavation, borrow c.y. 161,000 0.45 69,G75
Fill, impervious c.y. 133,500 0.15 20,025
Guard rail L.F. 3,120 2.50 7,OCO
Fertilizer & seeding Acre 2.3 500.00 1,150
Riprap, dumped c.y. 6,200 10.00 62 ,000
Bedding c.y. 3,100 6.00 18,600
Roadway surf ac ing s .y. 1,560 4.00 6,200

SUBTOTAL , Dfl~ S 191,330

0U TT~ET WORKS

Clearing and grubbing Job 1 $ 2,OCO
Excavation, struc tura l,
earth c.y. 20,400 1.50 30,600

Excavation, channel,
earth c.y. 106,000 0.75 79,500

• Excavation, rock,
• structural c.y. 950 6.00 5,700

• • Backfill, compacted c.y. 2 ,600 4. 00 11,200
Riprap, dumped c.y. 200 10.00 2,000

• bedding c.y. 100 6.00 600
Concrete, basin, walls,
etc. c.y. 2 ,100 60.00 126,C0O
Reinforcing ~tee1 lb. 150,000 0.25 22,500
Monolithic cone, conduit L.F. 430 260.00 111,800
Operating tower,
structure ~Tob 1 250,000
Operating tower,

mechanical Job 1 400,000
ElectrIcal work Job 1 20,OCO
Service bridge Job 1 50,OCO

SUBTOTAL, OUTLET WORKS $1,111,900

A—27 -Rev ]•t~ Mar l’~6.
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TABLE 8
(Cont ’d)

Item Unit Quantit~ Unit Price Amount

Subtotal ~5 ,744, ll0
1,425,890Contingencies 
—______

TOTAL, DAM AND APPURTENANCES $7,170,000

GENERAL RECREATION

Initial Job 1 L.S. $1,630,000
Future increment Job 1 3,100,000

TOTAL, GENERAL RECREATION $4, 730,000 1/

1/ Includes contingencies

FISH AND WILDLIFE RECREATION
Multiple stage , low
flow outlets viith reoxy—
genating facilities Job 1 $ 120,000

Access facilities Job 1 30,000
Park trails Job 1 3,000
Signs and markers Job 1 2,000
Water supply Job 1 10,000

Subtotal $ 165,OCO
Contingencies 35,000

TOTAL, FISH AND WILDLIFE RECREATION $ 200,000

k 
BUILDINGS, GROI~ DS AND UTILITIES

Shop building Job 1 $ 10,000
Water and sanitary
system Job 1 15,000

Site grading and land-
scaping Job 1 5,000
Utilities for shop and
operators quarters Job 1 5,000
Operators quarters Job 1 40,000

Subtotal $ 75,000

Contingencies 25, 000

TOTAL BUILDI NGS, GROUNDS AND UTILITIES $ 100,000

Rev 24 Mar 1964 
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TABLE 8
(Cont ’d)

I Item Unit Quant ity Unit Price Amount

PERMANENT OPERATi1’~G EQUIP?V~NT

- Tractor , truck , mower ,
etc . Lot 1 $ 10, 000

Radio facilities Job 1 20 ,000
Rainfall discharge
stations Job 1 30,000

• Subtotal $ 60, 000

Contingencies 10,000

TOTAL, PER1V~ANENT OPERATING EQUIP1~ NT ~ 70,000

~ 
~

—

a
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TABLE 9

DETAILED ESTfl~ATE OF ANNUAL COSTS
PATOKA MULTIPLE PURPOSE RESERVOIR PROJECT

• Item Financial Economic

a. Total investment — Initial Project

(1) Recapitulation of project costs

(a) Total net costs ~20,~~0,0O0 ~~O,~-4~T~,CCO

(b) Market value of lands 1, 1~OO, 000

(2) Interest during construction

- 3% for 1/2 construction period
4 years (6%) l,226,0CO 1,226, 000

( 3)  Total gross investment

(4) Net salvage value — —

(5) Total Federal net investment 2l ,6~E , T’~fl0 ?i ,~ E6 , 000

U. Annual costs

Initial Project:

(1) Interest on gross investment

(a)  Financial : (3%)( ~~2l ,666 ,COO~ 650 , ~O

• (b) Economic : (3%)(~~21,6E~ ,000) 650 , 000

(c) Economic : Adjustment for net
loss of land

(5 %— 3 % )( :~,i, ’-~- -oo ,oCo) —

(2 )  Amovtization

(a) Financial: (O.C0l65)( Q21, 666, CCO~ 36,000

(b) Economic : (0 .O0l65)( ;~21,66~ ,ooo~ 36,000

(3) Maintenance arid operation • . -

(a) Dam and re~er~~ir 35,000 35,001 
•

(b) V!ater Supply and water quality
control 1Q,000 10,000

Rev 9 ~nr lçE4
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TABLE 9
( C3ntt d)

Item Financial Economic 
-

(c)  General recreation S 50,ooo S

(4) Major replacements

(a) Dam and reservoir 3,000 3,000

• (b) General recreation 36,CCfl 16,0cc-

(5) Total initial annua l charges $ 8)-~6,ooo ~ 67~,oco
c , Annual costs

Future Recreation Increment

(1) Interest on gross investment

(a) Financial: (3%) C~3, : ,ooo ) ~ 1o7, 000

(b)  Economic : (3 %) C ~3 ,~~- ,ooo ) ~ 107, 000

(2) Amortization

(a) Financial: (0.C0165)($3,560,000) 5, 7o0

(b) Economic : (0 .C0l65)(~ 3, t- ~,ooo ) 5,9cc.

(3) Maintenance arid operation

(a)  Dam arid reservoir — —

(b)  General recreation 001,100 2C~ ,0c~C-

(4) Major rep lacements

(a) Dam and reservoir -

(b) General recreation 30,cób 3 , 00-O

Subtotal ~ 343,)00 ~

• Present worth - 100 year - accelerated ~ ~~,0OO 22L~,O00
growth at 3~ ( . 65047)

c~:~or.ic Co~t fleduction

Total Annual Charges i. n~”~, ooo ~~~, :• , 
-

A— 31
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SECTION II - AREA R~~EVELOPMENT ACT EFFECTS

a. ABA effects as a reduction in economic_costs . The value
of wages paid for construction, operat ion and maintenance of the
proposed projects, to persons who would otherwise 1~e unemployed
and who live in redevelopment counties within conmiunting distance
of the projects is claimed as a reduction of economic costs. The
values computed for the initial phase of construction of the proj-
ects were converted to averago annual equivalent values by com-
pound interest methods . All ARA wage expenditures for construction,
operation and ::~aintcnance of the future increment of recreation and
for operation and maintenance ct’ the initial increment were dis-
counted, ~:ith the ass -~r-~pLicn that employment oL~1:crtunities would
increase, without the ~ro~ects , to ~~i1 employment 20 years after
ccmpletion of initial constrticticn. These discounted values were
then ~—~nverted to aver~~e annuol cquivalent values 

~~
j  compound

interest methods. Th~ value of 1a~cr costs ar-~ skill requirementsis based ur - - n  office studies of recent detaiL cost estinates ~f
iicnroe and Bacren fl~~ ereoir s . A suorrary of 1a~or costs and skill
requirements is presented in table 10.

TABLE 10

LABOR COSTS AND SKILL REQUIREMEF TS FOR CONSTRUCTION
OF BARREN AND ~0I~ROE RESERVOIRS

Percent labor Percent skill recuirement
Item of 1st cost Skilled Semiskilled Unsl:illed.

Lands & damages 0 - - -
Relocations 20 72 12 16

Resei- :oir & pool
p~-c-çaration 12

Dam ~~
- appurtenances 20 56 17 27

General recreation
facilities 20 53 25 25

DuiIdL’os , ground
& utilities 20 56 17 27

Pern~nent operating
equipment 0 — — —

Rev 9 i-~ar 196t1.
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Further studies wera made to ascertain the ability of the
ABA reservoir counties to furnish the necessary skills from
tho unemployed rolls. Definitivc- studies are lacking in raspect
to accurate reporting of the inventory of skills among the un~employed at the county level. For this reason an estimate was
prepared, based upon the available publisOod employment data,
and discussions with the field coordinato s of the Area fledevel_
opment Program. Pertinent data are surrmarized in table 11.
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The number and type of jobs created by construction of the pro-
posed projects are summarized along with the estimate of utilization
of skill requirements from the unemployed pool of the ARA counties
in table 12 below .

TABLE 12

SKILL REQUIR~~~NTS FOR CONSTRUCTION AND UTILIZATION
OF UN~1LPLOYED VJORKERS FROM APA COUNTIES

Job opport’.oities Percent filled by ~\EA ~3i~~ ies

~cmi— Cn— Semi— Un—
ShiLled 2kiLj.~d Skilled Sk- ~led Skil~ed fOilled

Lincoln 78 23 77 25 50 100

Patok a 77 26 67 25 50 100

It is believed that the utilization of unenolcyed from ABA couri .-
ties in construction of the proposed projects is conservatively stated .

Further reduction of unemployment is assumed by operation arid
maintenance of the proposed proj ects , For pur)oses of computhtj ro
it is assumed that 70 percent of operation arid maintenance expend:~-
tures are labor cost , that 40 percent of the labor required is
sk illed 1 30 percent semiskilled and 30 percent unskilled . I’urti-.c-r—
more it is assumed that skill requirements filled i~rom the un oreoloyca
residing in redevelopment counties would ~e 25 percent of the skilled
~abor requirement, 50 percc-nt of the semiskilled 1&nrr requirement
and 100 percent of the unskillcu labor requirrn~nt

Computations of the ennw.al values of the rediicbion of economic
cos~ s by ABA effects are ~:-rosented in tables 13 and 14. The ~U~A : rcncr
is computed by i - iultiplying the expenditure for labor in each skil y e—
quirement by the percent utilized frIll t u e  ure~ployed rolls ca’
coun ties.
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TABLE 13

ABA EFFECTS TO CONSTRUCTION - LINCOLN RESERVOIR

Total ARA Cost
Cost Labor ABA Offset

Item 
- 
(~i,ooo ) Cost Factor (~i,’~oc)

Lands & damages 12,800 - - -
Relocations 9, 348 1,269 .140 7148

Res ervoir & pool
preparation 2 , 0145 879 .89 782

Dam & appurtenances 14 , 150 830 .1i95 1411

General Recreation
facilities (initial) 2,040 /#od .50 234

Fish & Wildlife facilities 1143 29 .50 15

Buildings , grounds &
utilities 1114 23 .)4’95 11

3err.ancnt operating
equipment oC — — —

Subtotal , initial 30,720 14,038 .5377 2,171

General recreation
facilities (future increment) 2 ,280 1456 .50 ( 228)

; Present value of future
increr(lent~~ 52

Total & future increment ~3,OO0 ~,k914 2~22~

Average annual equivalent at tHo reduction of economic ccst .~ ~C-

~/ Present value f -otor  as3ioe~ accelerated growth curve with ABA
particirat ion dcclinilr ; to 0 -~f to r  year 20
( factor = 

~~~~~~~~~~ 
x ~~~~~ 0.22~ ))
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TABLE 114

ABA EFFECTS TO CONSTRUCTION - PATOKA RESERVOIR

Total ABA Cost
Cost Labor ABA Offset

Item ($l~OCO) Cost Factor ($1~ Cc3 )

Lands & damages 3, 060 - - -
Relocations 5,923 1,185 .140 1474

Reservoir & pool
preparation 919 395 .89 ~52

Dam & appurtenances 8,2141 1,6148 .1495 216

General recreation facilities
(initial) 1,875 375 .50 188

F~~h & Wildlife facilities 228 46 .50 23

Buildings , ground &
utilities 1114 23 .1495 11

Permanent operating equipment 80 - - —
Subtotal initial 20,440 3,672 .5O~6 1,8614

General recreation
facilities ( future increment ) 3,560 712 .50 (356 )

Present value of future
increment~~ 81

Total initial 2~ ,O0O 4,384 1, 9145

Average annual equivalent of this reduction ci economic costs
(1,945 : 0.03165) 62

~/ Present value discount ass~nLer accelerated r~ro’-~tk curve with
ABA participation declining to 0 after year 20
(Factor = 3.0514 x .C6722 = 0.2289)
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The computations of ABA effects for operation and ma1ntenanc~of the proposed projects is represented in table 15 below .

TABLE 15

ABA EFFECTS TO OPERATION AND MAINTENANCE EXPENDIT~~F~ ($i,ooo)
Annual Labor ABA Wage ME of

Reservoir Expenditure Cost ExPenditure 1/ ABA Wage Erp.

Lincoln

Initial 111.4 101 56 15 
~
j

Increment 1140 98 -~1#. 6 
~/

Total 2814 199 110 21

Patoka

Initital 1141 98 514 15 ~/
Increment 201 1142 78 8 

~/
Total 342 240 132 23

~/ Area Redevelopment Act Labor Cost Factor .0.55

~/ 
Accumulated present worth factor for 20 year period declining from
100% to 0 at end of period (8.53X0.03165)

~/ 
Accumulated present worth factor for 20 year pericd of an acceler-
ated growth curve with decline from 100% to 0 at end of period
(3.o511.xo.o3165)

A summary of Area Redevelopment Act effects used as a reduction
of annual economic charges is presented in table 16.

~~~ 
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TABLE 16

SUMMARY OF ABA EFFECTS AS REDUCTION OF ANNUAL ECONOMIC COSTS

ABA Wage Expenditure (1,0001
Operation and

Reservoir Construction Maintenance Total

Lincoln 70 
~/ 

21 
~/ 91

Patoka 62 
~~ 23 

~/ 
85

~/ Table l3

~/ 
Table i11.

~J Table 15
b. ABA effects as a reduction in allocated construction costs.

The value of wages paid for construction of the proposed projects were
included in the allocation of construction costs to each project
purpose as a reduction of the allocated construction costs, with the
assumption that cost of reducing unemployment is a Federal responsi-
bility. A summary of the ABA effects to construction used to offset

— allocated construction costs is presented below.

ABA Construction Cost Of fset
First Labor S;ecific Joint Use
Cost Cost Facilities Facilities Total

Reservoir ($1, 000 ) ($1,000 ) ($i,ooo) ($l,cco) ($1,000)

Lincoln 33,000 4,494 271 1,952 2,223

Clifty Creek 15,900 2,641 — — —
Patoka 24,000 14,384 293 1,652 1,945

4,
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INTERIM REPORT NO , 2
WABASH RIVER BASIN

COMPREHENSIVE STUDY
C OVERING RESERVOIR SITES

ON
EMBARRASS RIVER , ILLINOIS

AND
CLIFTY CREEK AND PATOKA RIVE R , INDIANA

~.rrENDIX B

ECONOMIC DEVELOPMENT AND
ESTIMA TES OF DAMAGES AND BENEFITS

SECTIOr’~ I - ECONOMIC DE VELOPMENT

1. ECONOMIC HISTORY OF THE WABASH RIVER BASIN

Populat ion growth with  i ts at tendan t development of economic
ac t iv i t i e s  in the ~1abash River basin began early in the Nineteenth
Century . Emigrat ion of persons from the eastern pa r t of the United
States was f a c i l i t a t e d  by a n a t u r a l  route of travel , the  Ohio
River .  Economic h i s to r i ans report  t h a t  i n i t i a l ly new communities
were located along the main stem of the Oh io River , with a sub-
sequ ent movemen t and se t t l ement  along the Wabash and other
t r i b u t a r i e s .

Whi le  na tura l  waterways provided the ma jo r  i n f luence  and
impetus for early growth in the Wabash Basin , there were other
factors which contributed to that development in the Nineteenth
Century. The National Turnpike , which followed generally the
line of Latitude 40, extended from Cumberland , Maryland , to
Vandalia , Illinois. Authorized in 1302 as a government project ,
it was financed out of proceeds from the sale of public lands.
Construction was begun in 1811 . This road crossed Indiana at
about the present location of U. S. Highway 40 and reached
Vandalia in 1838. This road provided an east—west approach for
the T/abash Basin and facilitated travel and movement of good s to
and from the area. Canals also contributed to the economic growth
and development of the Basin . The Erie Canal , completed in 1825 ,
permitted travel and movement of good s by water from the Hudson
River to Lake Erie . This canal reduced the cost of moving a ton
of good s between New York Ci ty  and B u f f a l o , New York , from about
$100.00 to less th an $g . O O . This  f a c i l i t a t e d  movement  of
ma t e r i a l s  to the  south shore of Lake Er i e .  Aided by Federal  land
g ran t s , the State  of Oh io tcoh . a lead in the  b u i l d i n g  of c a n a l s
and in 1825 began the construc t ion of some 8C0 mi les of waterways
to connect Lake Erie with the Ohio River . One canal c~~ ssed the
state from Cleveland to Portsmouth. Another crossed t h c  west~~rn
rortion of the state from Tol edo to Cincinnati. The su cess of

13— 1
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the Lake Erie-Ohio River canals in Ohio, prompted the State of
Indiana to plan the construction of the Wabash Canal to provide
a waterway from the Ohio River across the state to join the
Ohio can al system in northwest Ohio. Completed in 1853, it did not
secure the traffic necessary for its continuance and was abandoned
between 1900 and 1915.

By the time the Wabash Canal was opened for saipping , the era
of railroad building had begun and shippers were attracted to the
faster mode of transportation . Between 1850 and 1860 five railroads
had been constructed across Indiana from east to west to link the
state with terminals in Chicago and St. Louis . These roads had
connecting lines to C incinnati and to Louisv ille which gave the
Wabash Bas in a rail access to ship p ing on the Ohio River . The
increase in rail transport between 1860 and the end of the century
brought a decline in shipp ing on the man-made waterways . Public
policy providing public assistance for construction of canal
systems had shifted support to the building of railroads .

2. DEVELOPMENTAL DIFFERENCES BETWEEN WRITE AND WABASH BASINS

While the White River is actually a part of the Wabash system ,
as the two streams join at a point near the town of Mt. Carmel, the
two basins are developing some economic differences. A~ indicated in
Table 3 the percentage of the population residing in urban areas of
the White Basin was 62,1 per cent in 1960, but is projected to
increase to 72.8 per cent in 2010. The percentage of the popula-
tior~ r~~ iin~ in urban areas of the V at-ash Basin tras 49.7 per

-~ent in 1~CO, and is projected to reach a 60 .4 per cent share in
2010. This ~:i1i seem ingly sosui’ ~; l e  the population is i creasir .g
about 13.6 re~’ cert per decade in the bite Basin compr~ si to a
sim ilar grs~~h of a bout d ,9 per cent for the V?abash Basin. This
woui~ ~idicsVe that the White Ba: ii’. is pulling a~.-ay fron tha- agri—
cult’su’:l uccnoi.~ic base ot a rate s :mc~ihat faster than that for the ~‘Jabash
Faa in, That trend is indica ted also in the data compiled in
Tables 1 and 2. For the total Wabash Basin , i.e., the Wabas h and
White basins combine d , agriculture provided emp lo’ ..~ent for 217 , 300
persons in 1930 , but pr ovtdsd employment for only ~7 , 2OO persons in
1960. This occurred at a time when tota l employment was increas ing
from 89Z~,2OO to l~ l59 , 3OO . Employ ment losses in agriculture were
more than compensated by increases in other employment classifications,
particularly in Trade, Services, and in Manufacturing . Forces in
effect today suggest that this trend will continue, Farming, from
the standpoint of crop values , will continue to grow in importance
in the total Wabash Bas in. But as an economic activity providing
employment opportunities for an increasing population , it will become
relatively less important. Factors influencing thb condition’ wculd
include better seeds , bet ter til lage , greater use of scientific
knowledge , and more productivity per farm worker d~e to more mechani-
zation and ithp rovirng farm management..

Rev 9 ~ar 1964
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3. POPTJLATION, PROJECTED GR CMTH AND DISTRIBUTION IN THE WABASH BASIN

In total , the population of the n-labash Basin has shown a rather
steady growth. Frost 1930 to 1960, the popu].atiun increase in
absolute numbers was from 2,363,400 to 3,145,300, an increase of
781,900. The population increase during those three decades was
at the rate of about 26 , 063 each year . The percentage increase
shown by the 1960 census over the 1930 count is about 33.1 per
cent. An examination of the pertinent census data for 1940, and
1950 , will indicate that the population increases were not in the
form of a steady upward trend . Census records reflect a below
normal birth rate during the 1930 ’s with an above normal birth
rate for the 1940 ’s. The above normal birth rate continued
through the 1950 ’s.

A consideration of the 33.1 per cent growth for the thirty —
year period can have value for projection purposes as it tends to
level out the effects of the depression and also of World War I I .
A 33. 1 per cent increase for thirty years can ~e v iewed for
projection purposes as an increase at the ratc - of 1 .1 per cent
each year . National growt h projection s and othe r factors indi-
cate that the Wabash Basin population growth during the years
ah ead should exceed the 1.1 per cent annual rate .

Pre l iminary projections provided by the A. D. Little study
indicate that the population of the Wabash Basin , including the
White Basin , will reach a total of 5,454,600 in the year 2010 .
Straight l ine projections from a population count of 3 ; 145 , 300
in 1960 to the projection of 5 , 454 , 600 wil l show a growth by
decade as indicated in Table 4. These projections indicate that
the Basin will have a population in 2010, some 73.4 pe r cent
greater than the census count La 1960, which can be viewed as an
annual growth of 1.47 per cent. It will be noted that the r:te of
growth of the Whit e River Basin is significantly higher than tha t
of the Wabash River Bas in .

Ott the basis of these pro jections , the expected annual in-
crease within the total iJabash Basi n is 46 ,)86, which is considered
to be a conservative projection in the light of other p ro jec t ions
that have been made fo r the tota l Oh io River Basin , and for the
nation as a whole. Preliminary data from the A.  D. Lit t le  study
show a projection for the Ohio River Basin from 19 ,001 ,000 in
1960 to 31 ,713,000 in the yea~ 2010 , an increase of 12 , 712 ,000
persons.  This projection indicates a growth of 70 p er cent fo r
the total Ohio River Basin dur ing the fifty—year t i re  per iod , or
an increase at an annual rate of 1.4 per cent. Inasnuch as the
total land area of the Ohio River Basin contains sub—areas with
lower economic potential than that of the Wab 3h  and White sub-
areas, it could be assumed tlwt the Wabash Ba in ía total wi ll have
a greater rate O r growth during the fifty—ye ar projection period .
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Another preliminary projection furnished by the A. D. Little
study indicates that the total population of the United States should - 

-

increase from 179 , 800 , 000 in 1960 to 378 , 200 ,000 in 2010 , an increase
of 110 .3 per cent. This increase suggests an annual rate of increase
for the nation of 2. 2. per cent .

It is well established in economics that communitie s which can
provide increasing emp loyment opportunities , have a populat ion growth
potential . In the free enterprise system , factors of production (labor
is one such factor) move in response to demand . Communities that can
maintain employment opportunitie s on a continuing and on an increasing
basis , gill experience an increase in their populations . An incre ase
in population would come then as a direct result of a demand for em-
ployment in a given community. Whi3e the population in the total
Wabash Basin is generally upward as indicated above , the geograp hical
pattern of increase is not a consistent one . Table 5 indicates something
of the pattern by considering employment data by counties . Of the 18
count ies situated in the State of Illinois , Champaign , Co les , and
Vermilion provided almost twenty per Cent of the employm ent in the Sub-
Area in 1960 . Those three countie s also accounted for about twenty
per cent of the population in 1960 . The proposed Lincoln Reservoir is
located in Coles and Cumberland Count ies and would also benefit Craw-
ford , Jasper , and Lawrence Counties which have a do~rs-traan locailon,

Among the Wabash Bas in count ies situated in the State of Indian a ,
five provided almost 214 percent of the employment i~ the Sub —Area in
1960. Those counties, Grant, Howard, Koa ciusko , T..-~pecanoe , and Wabash ,
have also shown gains in emp loyment since 1930 . Aaoth er county making
a significant contribution to the total population as well as employ-
ment in the Wabash Sub—Area is Vigo in which the City of Terre Haute is
located.

Except for the nine counties mentioned above , employ ment growt h
in the Wabash Sub—Area has been somewhat evenly distrib uted , ranging
from about 3,000 to about 8,000 in each county as reported by the 1960
census. There is also a compar able evenness in the distribution of
the Sub—Area ’s population .

In the White Basin Sub—A rea , nine counties out of thirty —three
accounted for about 70 per cent of the Sub—Area ’s employment in 1960 .
Marion County (Indianapolis) contributed 41 . 4 per cent . ~~ployment
in those nine count ies in 1960 ranged fro m a count of 15 , 200 for
Hendricks Count y to 278 , 1400 for Mario n County. Among thc other
twenty —four counties , the employment count range was from 2 , 300 in
Brown County to 14 , 500 in Knox County.

The Clifty Creek Project ~-suld provide for conztruction of
a darn in Eartho1or~cvi County of Indiana . In addition it would have
a dot’notream benefit for Jackson, L~i~~’ence, I-artin, Davier-r , and
i-r~o:: Counties in L-idiana.

Rev 9 1- Tar l~j o4
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The proposed Patoka Project with location itt Dubois county
of Indiana , would have a downstream benefit  for Pike anc ~iitcor.Csi~~tie~2.

4. DEVELOPMENT TRENDS

With respect to economic acitvities , the Wabash River Basin
has been undergoing some significant chargos. As reported in
the f i rs t  interim report , the Bas in has been priniorily an agri~cultural area . From the standpoint of dollar value for its
agricultural production , the Wabash Basin ~ii i  become increasingl y
more important to the national economy. Fror the standpoint of
providing employment for  the labor force of its growing population ,
however , agriculture is becoming less import ant in this area. The
fol lowing tabulations are indicative of both  the importance and the
change.

1949 Dollar value of farm production sales

Wabash Basin in State of Ill inois $ 172 , 156 , 000

Wabash Basin in State of Indiana 255 ,540,000

Total $ 427,696,000

White Basin, State of Indiana $ 245,189 ,000

Total, Wabash Basin $ 672,885,000

Number of employees in Agriculture , Wabash Basin in 1950: 150,900

$672,885,000 150 ,900 = Average contributions

per farm worker = $4 ,459~ 00

1959 Dollar  value of farm production sales

Wabash Bas in in State of I l l inois  $ 22 1 , 523 ,000

Wab ash Basin in Statr of Indiana ~ 321 , 596 ,000

Total $ 543 ,119 ,000

White Basin, State of Indiana $ 313 ,792,000

Total , Uabash Basin $ 856 , 911 , 000

Number of employees in Agriculture ,

Wabash Basin 1960~ 97 ,200

$856,911 ,000 97,200 = average contriL-- ttions

Rev 9 ~ ar 1964per farm worker = $8,816.00
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The foregoing prel iminary tabulations are necessarily inexact
because of the nature of the dat a used. The Bureau of the Census
conducts an Agriculture Census every f i f t h  year and for the calendar ,
ye ars ending in ‘14 ’ and ‘9’ • Census data for Agriculture is there..
fore available for the years , 1914 9 , 1954 , and 1959. Population and
Housing censuses are taken every ten years , and f or the years ending in
‘0’ . Data for the foregoing tabulations were drawn from preliminary
reports of Arthur D . Little , Inc., and from compilations resulting
from Agriculture Censuses of 19149 and 1959. It is recognized that a
comparison of 1949 and 1959 dollar sales with emp loyment counts for
1 950 and 1960 is statistically incorrect , but more exact dat a is not
immediately available. The tabulations are presented at this time to
indicate a trend.

It is signif icant that in the economic growth ~nd development of
the land area drained by the Wabash and tributary st :eanls , the total
value of farm products sold has been increasing while the number of
persons accounting for that production has been decreasing.

As indicated in Table 1, both population and employment showe d
increases between 1930 and 1960. Table 1 indicates also the distri-
bution of employment among ten Standard Industrial Code Classifications .
It is to be noted that emp loyment increased in the constructi on, trans-
portation, trade, finance, services, and manufacturing. The most
significant increases were reported in trade , services , and manufactur-
ing . Those activities are conterminous with urban development and
presumably will increase in the future as urban population increases .
Table 3 indicate s the trend toward urban living in the Wabash Basin .
In 1960 some 56. 7 per cent of the population resided in town s and
cities. That percentage is projected upward to 61. 9 in 1980 and up
to 68.1 in 2010. As indicated in Table 3, the White Basin portion of the
Wabash Basin has a faster rate of change in the direction of urban
residence. The 2010 preliminary projection indicates that 72.8 per
cent of the White Basin population will then be residing in urban areas .
The Wabash Basin is in a good position for  continued growth and develop-
ment in trade and in manufacturing . As indicated in Table 1 , those
employment classifications had a historical record of growth up to 1960.

Another view of the economic activities of the Wabash Basin is
provided by census tabulations from which the following schedule has
been drawn.
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These data help explain the upward trend of economic activities
within the Wabash Basin, particularly those of employment in manu-
facturing and trade. Manufacturing is a basic employment which sets
in motion demands that can be served by business activities in
construction, transportation, services, and in finance. Growth in
retail trade is one indication of a general betterment in the stand-
ard of living of the population of the Wabash Basin. It is also an
indication of a growing capacity for consumption of goods and
services produced in the Bas in.

As indicated in the schedule above , the val ue added by manu-
facturing in the Basin increased significantly in 1958 over 19514.
Out of a total of 77 count ies in the Wabash includ ing the Whi te
Basin, only 15 had cen8us reports lower for manufacturing in 1958.
The counties that did not surpass their 19514 manufacturing outputs
were Cumberland, Edgar, Edwards, Richland , and White in Illinois ;
and Gibson , Lawrence, Morgan , Orange , Washing ton, Case , Parke,
Pulaski, Tipton, and Verinillion in Indiana.

While there are a few count ies that showed slightly lower
retail sales in 1958 in relation to 1954, the pattern of increases in
consume r purchases was generally upward . The counties that showed
a decrease in retail sales in 1958 in relation to 1954 were Edwards
and Lawrence in Illinois , and Ful ton, Jay , Warren, Wells , Pike and
Washington in Indiana. The last two named are situated in the
White Basin portion of the Wabash Basin .

From a consideration of pe rt inent economic data, it can be
stated that the Wabash Basin is an agricul tural carpet studded with
smal l , medium , and a few large cities . This would appear to be a
factor poin t ing toward the cont inued economic growth and impor tance
of the Wabash Basin. With an agricu ltural base permitting the
production of a variety of crops , natural resour ces , adequate trans-
portation potential , available p lan t sites , proximity to bot h the
industrial development s along the main stem of the Ohio River and
the Great Lakes industrial complex , the economic role of the Wabash
Basin should increase in importance.

8—8 Rev 9 Mar 1964
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Table 1 Population and ~ ~~~~~~ ~ - 1 ’ t~.e ,~aba~h and
~hi te l3asi n s , i9~ fl , l’ 40 , 1950 , and 1%O ,
b y .~$ t a n t u r - ~ I n d u~ tri~d Cnd c C 1assif icati ~ ns

1930 1’~40 195~
Population E:~:Jc~y~e -t ~1ati~~ E. i~~~€ r~t Pc~~i la t ior i

Totals for ~‘abash Basin 2 ,363,400 l-- -’4,200 2,4~-4 ,300 ~i’,4(X) 2,’74D ,100

~abash Basin , Exc1ud i ri~ ~bite 1,130,bOO 411 ,500 1,17~ ,700 ~:~,~-o o 1,25~ ,1OO

~‘*hite Basin 1,2)2,800 -~ç - -2 ,700 ],310,bOO 43’ ,oOO L ,484,000

Employment by Stan dard
Industrial Code Classifications

1930 
_________ 

194 0 
_____ _____________

White Wabash Total ~ hite~~~~~ abash ~Tb tiF White Wal

Agriculture 93, 600 123,700 21/,300 73, 600 102 , 000 l75 , oOO ol , 300 8~
Mining 11,000 15,400 2o,400 6,600 11,500 ic ,100 7,500 i
Construction 29 ,400 20 ,900 50 , 300 20 ,900 17,400 ~~, 300 30 , 300 24
Transportation 31,100 31,300 2,400 31,700 27,800 59,500 43,500 3
Wholesale and
Retail Trade 61,900 48,100 110,000 7~,400 hO ,500 l3i ,900 105,800 8

Finance , Insurance
& Real Estate 12,900 7,500 20,400 13,700 7,500 21 , 20( ’ l~~, 200

Services , Business
& Personal 81,600 ~5,500 148,100 76,600 -~n , 800 14~~,4~)O 13, 100 8

Government 12,bOO 8,700 21,300 16,100 12,500 2-’- ,oOO 21,700 D
Unreported 15,000 14,200 29,200 7,800 o,800 14,oOO 10,000
Manufacturing 133,600 75,400 209,000 115,000 66,300 1±1,300 182 ,400 l~

Source : Preliminary report, A.D. Little study
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and F lo~ :~ r t- ir~ t~e Wabash and
ns , 1930 , 1040 , 1950 , and 1960,
d Indu~tr1aI Cndc Cl as s if i c at ion s

1940 1950 1960
Th~~~~~~ E. .1O~~~~ Population ~~p1oy i~e~~ Population Employment

4,300 ~i / ,400 2 , 740 , 100 1,033,300 3,145,300 1,159,300
3,700 5~ ,, c~iU 1, 2 r ~ , 100 4 ,700 1 , 362 ,400 487,800
O,bOO 43 , - - UU 1,484,000 5/3,600 1,782,900 671,500 

1940 1950 
___________ 

1960
Wabash ~~~~~b1~T White àb~~~ Totil White Wabash Total

102,000 175,600 61,300 89,600 150,900 40,200 57,000 97,200
11,500 1’~,100 7,500 11,700 19,200 4,000 7~000 11,000
17,400 3~ ,300 30,300 24,500 54,800 34,600 24,200 58,800
27 ,800 59,500 43,500 37,900 81,400 41,900 33,700 75,600

60,500 13~ ,900 105,800 81,800 187,600 121,300 86,800 208,100

7,500 21,200 18,200 9,000 27,200 26,800 12,700 39,500

66,800 143 ,400 93, 100 82,500 175,600 121,400 103,900 22 , 3C1
12,500 2h ,oOO 21,700 14,100 35,800 29,600 16,100 45.700
6,800 14,~00 10,000 7,900 17,900 29 ,200 14,700 43,°OC)

66,300 181,300 182,400 100,900 283,300 221,700 131,400 353,100

TABLE 1
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II r.~ I

86r1,ulture (Cu~,:, :u,_,t r~uc 1- - - Trh~~~,rtatI- : .  st o le
1930 1940 1950 l~~o2 1930 1930 1 - . ~~ ~ 130C 1’30. ~~~~~~~~~~~ ,- -o - - ‘,. - -

Psr.~~. ~~~ 1c ,e4 0..
Co,,..ti.. of 8S~ S~~~ t.ain
1. UsI Stata of ILL0..ot.

Cb~~~ .igo 6,200 4 ,930 4, 500 3,400 0 0 0 ,- CC - /C ~~ CC - 8.11 -  , (C. - ‘8.’. ) , 5-’ - ,, --
C1a~ k 3,002 2 ,700 2 ,500 1,300 300 3CC ~~‘. 200 3~t~ 330 -, -.- - - — - - - - - -30
C2~~ 2,700 2,~~~ 0,~~~ 1,~~~ 0 11-0 CO 5~K 2., 3(42 -~~ to, .. - - -
CoO.. 3,400 2,8(X) 2 ,400 1, 500 C 200 2Ct . 200 710 (,OC ‘. 0)6 . - , 1 3 0 .,~~. - - - 1, ,

~ C
0rt.fo~~ 2.400 2,~~~ 1.700 1,(~~ 3(31 3001 30’. 4.x- 3-C 200 430. SOC - - ~C( -~~. 5,40

2 ,100 i ,~~~ 1,700 ~~~ o 0 CCC 1(4 lot~. 114. .- - - - ‘30 2(4. )U(
Su.~1a. 2 ,700 2 ,100 2,~~~ 1,300 C C - 000 o(t. .30 CCC - - CC. -~ -
E4,jar 3,800 3~ 0CX) 2,~~~ 1,500 0 0 iCC 0 001 430 -~~~ ICC - - -~ ... - - - - C C  - -

1,400 1,200 1,0)2) 700 0 100 00’. 300 1(1 130 2(4. io’. - ~. .~. - CIt -2 .
2 ,8(X) 2 ,~~~ 2 ,200 1,500 0 4(4. ,130 2(0 II.) 40’. 900 CO - - 30t. - - - 500

~~~~1t~~ 2 ,~~~ 2 ,200 1,700 800 0 1(01 3CC- ,Ct. , t . 2 11 200 ~ 100 lot. -~ t. oCt 30
Js~~ .r 2 ,&X) 2 ,~~~ 2 ,100 1,3(X) 0 0 (CX) 1101 1.-o 130 300 - ‘.  - .0 1~’. 3(0 200 301

2,0)5) 1,500 1,200 800 7(t) CCXC 7(4 -6’. s - - 1) 2) ~~. .4 j~~. - - .14 CC
2,100 1,~~~ 1,500 1,~~~ 0 7(X) -;.‘. ~1~~- -~~~ 3(01 221 .t. .30 ... ICC ~t.31
5,~~~ 4.~~~ 3,500 2,6CC 3,.oo) 2.3(X) 90. 3030- CX ,  C , - .t.t. - , - .‘.‘. 1 ‘o ,, 30 t o, ‘6 2 , 14. - .30
1,500 1,100 800 1)3. 4(t) ICC- ~‘.( - 1.4. 31-0 ~ C 51-0 5C’ ~61 1-21
3,~~2) 3,112) 2 ,600 1,400 0 500 -Ct. tOt . 130. 230 ,ot. 31’. - 2° t o ,

1.4t. 
~~~~~~ 

1.~~~ 1.~~~ (421 500 1, 230 1400 - $ ~ ot. .,00 341 _~~~~~~ 300 .‘. 1.t 531 
-

Ta1.l 54 ,602 44,~~~ 38,100 24 ,200 5 , 500 7,400 .3(0 - ,,00 - 4.’. - ‘-10 1- 130 - - ‘It. .1 .2 . 11 , 2) ’. .‘.t . ’  14 , 1(8. - ,~~.C 2
P... ~~. Esq,L. a4 Ia

C~~~%M ~~
it. ti-a Stat. .1 1.aáia. *

2,100 1,~~~ 1,700 1,4(0 0 0 130 0 130 2~t. 2 8 .  2)3. ,C,. ~ 2. - -, . . 2.
B1.akf~~d 1,200 1,~~~ 920 500 0 0 0 ~ -0 ?~~. - 3. C .4.   .12. - -
Cai’rofl 2 ,5(X) 2 ,200 2,100 1,3(41 0 0 2 0 o’. .t . -. - - . - .-. .1.’. -  - .  0)’.

3,100 2 ,5(t) 2 ,2(0 1,500 114. 130 0 0 -o - o,2 - ~~- . o , ,  
Cliot,ot 3,1(8) 2 ,600 2 ,3(0 1, 5(8) C- .~.t. -u. o~ 5,’.  1 , 00t~ 1 , , C o . ’ -11  -
Fosmtain 2 ,5(8) 2 ,~~~ 1,700 1,~~~ 100 230 lot. - .,o , -~ *‘ . .,-o,  —  - ‘. 30 - -C
Folton 2,100 2,200 2 ,2(8) 1,200 C- 0 C - XC’. 1 ( 6  20’ ‘ 30. —  I ’  -
Or%..t 3, 2(X) 2 ,700 2,3(X) 1,4(0) 0 0 . t CX 3t~. 1, -...’. 1 , 1.’.  ., 1,~ ’.’ -

2 ,4(X) 2 ,000 1,~~~) 1,100 1(4. 0 0 0 ‘- 10. CC 1 ,,.~~ - -
~ -

Hm,01ngSo., 2 ,&2) 2 ,oCC 2 ,400 1,500 0 0 0 %oC _ i~ . - ‘U,. -x’. 1 , 00.. .21 1 t   . 0 0 .
Jay 2,~~~ 2 ,400 2 ,(~~~ 1,100 1)30 0 0 0 -~~~ to ’ . .5 330- -c’. -  -C’. ~ .t .
Xo..Ioako 4, 12)0 3,800 3,3(0 2 , 1(8) C 0 0 0 -~~ CC .t . - .‘- IC.. - ‘ -~  - -‘--5-

2 ,7(8) 2 ,400 2,100 1 ,4(X) 0 0 0 0 . ICC IC 1 , 600. . , C s  -
~~~tgt .ry 3,400 2 ,500 2 ,40)) 1,600 C 0 0 0 ~~. 304. 30 o,.’. ‘CO - - ‘ . - - ,  - - -

2 ,500 2 ,~~~ 1,800 1,1(0 3) 31 .04. 11 ’.- (Ct 230 200. 2111 22. 330 ..s 00. 3.22 - .~ ‘.
P61a )d 2 ,2(2) 2 ,2(0) 1,~~~) 1,200 C C 0 (3 . ‘ ‘ . 230 2’.’ . 11 22. C L, 3301 -~~ ‘-0
S0011s,t.o 3, 0)8) 1,7CC 1,7(0 1,100 2 , CL4. 1 , 2121. 1 , 00. C . , 8 .  ..CC - -CO  ~2 IC’. - . .0
Tipp..a..o. 3 , 000 2 ,0(0 2 ,400 1,700 1(01 - - - C lot. , , o, ., 7.o~~~~~~~~~- - . . . , ’ -  1 - 3 0  1 . - .. C , 2.C , .’4.
T1pt~~, 2 ,2(0) 1, (~~ 1,600 1, 1)2) 0 0 - .08.1 t . - 22.  ( C  - -  ‘ ‘IC 304.
V.x~~fli ~~ 1,6(0 1, 100 ‘2)0 t~~~ 2 , 30.0 ‘ ( C  CC 200 300 2(5. .0 0.  C’~ -  (00
1140 3,200 1,2.8) 1, 7(0 1,200 .- , 814. 1, 140 1, /30. .,Ct1 - 1,8. ,, ,ICC 1 , 2 - , ‘ - ., 00 , CC - . 2. - , - . - - C’. -

2,800 2 ,500 2 , 500 1,5(X) C -
~ 0 0 11’.. .2.~. .‘ - ..‘ - .‘ - - C  ‘ .2 ‘ -

Wli’ren 2 ,0)2) 1,t.(0 1, 4(0 830 C 0 0 . t o  C.... -..‘. - - t .  - - - . C . ,. C.t. - . -
8.1.1. 2 ,8(8) 2 ,0(0) 2 , 100 1, 402 1(01 -. C 0 o’ . .2. . . Is -  - - S , ‘~ -  -
Eblte 2 ,60) 2 ,4(01 2 ,0(4) 1,4)2) 0 0 0 0 00o ICC - - - 5 42.  .o,   “30
lii tl.y ~~~~~~~ ~~~~~~~ 1 . 100 U 0 0 3(0 3~~ _, .2. 22) 2’.  ‘CC .11

Total 69,100 54 ,40) 51,500 32 ,3(30- -. , CC ,, 30 .,, -.CC 1, 308. 12 ,CtC .~~, (C - , - - - 14. 1 - - t o, , lo  - - - . . C’.

p. raoto ~~~ SOy~ d to
C~~atie. of Whit. B.ai,,
to tl. Stat. of

1.i-t0o1.~~. 3~~X.4 , 2 , .08. 1,7(2) 1,3(X) 0 0 0 2 XXI ‘CC .t. . C .30 IC 30 - - -
( , - .C4 . , otX) 2 , 70)) 1,500 0 0 0 S 600 ,CO 1(4 - , ‘ 30 - .t .30 . -

Br,,.,, ,2(8. (111 XX) 200 C 0 0 14,. ICi. 230 . - . 1,,. i s  - , .1 ’. 130
Clay . , 2U 1, oC4. 1, 5(0 ~~~ 1 , 2(01 .00 30 ~~ 2(0 IC( (30 ,. , . , (C
ieyje.. ~ , CC 2 , XX) 2 ,200 1,500 210 2(01 CXC l Clt ‘11’ 00 - 5. ’.  , . , .30 - o,
ieoatar . /12 1 .2.0) 2 ,~~~ 1, 5(X) 2(0. 1(01 1. 1~.s. Jo). (CX. 4..’ - - ‘ - - -  . - ‘

-, , 2(4 2 , 401 2 ,100 1,5(0 lot . 0 5 1, 30. 1, 12,1 1, 30, - . . C . ,~~~ - - -
2,,bot. 2 , 11. 2 2 0 0  2 ,2(1) 1 ,400 1CC, (401 (30 1.01 3001 ICC ‘ 30 ‘ 8) ’. ..‘  ‘. ‘.4.,
(i1ba~~, 3 , “CC, - - , ‘ Cl. 2 ,3(0) 1,5(0 2. ’. 4511 1,130 90. - - t  2.0 ‘1.’. -CX --u- ‘ ‘ .  - - . ‘4

3 , 3(4 (C, 2 ,3(4) 1,300 1. 1(4 1,2(4. 1 , 3CC- 442 230. - - ‘  ‘ - - .  - , (AX. - - S C

3,301 , CCo 2 ,5(0 1,6(0) 1- C 100 90 . -30  - - , - - ,  30 - -
2 ,4(4) 2 , 300, 1,5(0 1,2(0 C’ .. I  . 2  - . 1-4~ 30. , ‘ , - ‘ - - - s

H.t.Io-ick. 3 ,2(0 ,, /(X) 2 ,3(01 1,507) 0 0 0 0 .1-4. ‘2 ‘2. ‘‘ . S - ‘  (01
H..,ry 3, 3(5) 2 , 5(X) 2 ,2(t) 1,5(0 0 0 0 0 Co 000 CO “ -~  -
31.6.’.., 3,100 2 , 500 2 ,0)4) 1,2(X) • 0 0 0 -(4. ..,.‘. C, — ( -C - . - ‘  .

J.nninga 2 ,02) 1,8)) 1, 5(X) (1100 1,31 0 0 0 44. lot ~-,, .5 - -  - - 5 ‘ 4

2 ,80) 2 , 3001 1,~~~) 1,200 - - 0 3 0 .101 tIll ,~ 1, 00 - .0 ‘ - - - -
tOo. ,,2(X) ,,2(X) 2 , 500 2 ,000) 1,4)30 1,214 1, 130 - 28  -CC ‘CO , ,~~‘. ‘-. 4 S S - - - 5 ’
IAW.2no. 2 ,4(0 1 ,2.4) 1,2(X) 800 1 ,1(0 2(81 2)10, 64 -4.8. oC 01W. (2. - ‘ - - - - , - -

3 ,700 ‘1’ C 1 , (O t  2(4) 0 0 iLk .  C , Ct , ) , C14 1 . ‘ . , ‘ 1C C .  1,30 - - - -
. 0 ’  - , fl 1 , . 1’. CXC 2)0 2,01 .118. 1, , .. ,.‘ : , - 4  . 5 .  . 1 .  1’ , -Cs (4 - ‘ - - - ‘  - - ‘ ‘

I1.rt in 1, 00 30 ‘8. .2) ICC 1(01- 130 - - - , 30 - . - - S .“ - ‘ - - -. -
2 ,1)3. - , It  - ( 5  CX .12 45. .~,, _ _ 5  - - -5 , , , , 

‘ , - -
2 , 45. 2 ,300 1,8550 1,2(0 1. 0 I -- -C , )  30 , ,, t -

CXr fl4e 2 , 41 1, 1-02 1, 5(X) ‘~~~ 100 4 100 1,6 30.o . ‘ ,,.. 4(81 30 -~ 
- , -

~ - - ‘
1 , 45 1, 5(01 1,300 302) -.2 .Ct 2(1 1301- 2 -0  230 1.. - , - ‘ - ‘ 2 ’  - - 5

Pit. 2 ,258. 1,3(01 ‘XX) 602 - - 11’ ((C ) 1.2 IX (4. I C 2(5 - , - - -
1 , (01 2 ,400 2 ,100 1,400 loX 114. 130. - t (  ,~ X .1 - - ‘ ‘ - -

RL,doIp.~ - , 2530 2 ,~~~ 2 , 500 1 , ‘A2) - - 2 - - - 0 - - - - ‘ C ‘Ct. - ‘ - - -
Boat, I , tO, 3 ,~~~ 0 , 3(0) 1 , 004) C) U U .64 ~~ tot. ‘IC - ‘ C .1.5 - - .

I , 2CX 1,~~~ ‘02 400 0 0 1 U . ‘ IoU. s.C t- C - - ‘ - , -
Statby 1, 2.0. 2 ,~~~ 2 ,40)) 4 , CC. 0 0 C C - (  -~ I. -.s . - ‘ ‘ - -
Os.hin s) tas 2.~~~ ~~~~~~~ .~~~~~~ ~

__ ,~~4 ~~~~~~ U U .04 C $C 3 4  - . 
~~~~~ .~~

Total 71 , 481, 73,~~~ 61,300 - i n .  I , Ct , 4~ ‘ - , 405 - - Ct ,, ( . t  - - i  5,’. ,. •‘  - .,

I PTt.U~~~~~~ ..port ,
A. D, Little it.4t
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T2200 2, 3024 .20.1 . 1  ,130.’1.30 l06j..f ,U6 302. CC~~~ i)01C.() 90 01 .1 1.1.7)6.
11. rhO 0(4 -00 .1!. -.2)2 .2.0 , - 06,188) 72.1. 19)0 , .00.., 1910 .45, , ,4~,

COoatr, . 1. .. Transpor ta t lo t .  1,.,)eUah- ota. l  (. 48. 
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Table 6 Value of Farm Products Produced and Sold
In Count~.es Situated in the :.abash and
V/hite Ri-~a’ Basins as R~porteJ by Censuses
of Agriculture for 1949, l9~4 and 1923

1949 ,~,/ ?,954 1959
$(000) $(000) $(0CO)

Counties of Wabash Banj o in
‘the 3’~ate of Illi~ois

Champaign 32 ,201 37,221 36 ,431
Clark 8,401 9, 167 11,941
Clay 4, 578 4 , 685 7,882
Coles 13,621 12,544 15,194
Cra.’.ford 6 ,496 6 ,023 8 ,394

5,333 5,693 9,602
Douglas 13,345 14, 734 14, 049
Edgar 17,792 19,243 19, 588
Edwards 3,719 4~ 6s’s5 4, 503
Effingham 6,9~3 6,929 10,587
~iaui1ton 3,219 3,941 5 ,335
Jasper 7,351 7,733 11,425
Laurence 4,190 4,758 5,731
Richland 3,847 4,697 6~~~633 C

Vernilion 25,3 34 30,930 28,802
V!abosh 3, 267 4, 260 4 , 733

6,368 8,104 11,696
l u C it e 6, 171 7,656 8,997

~~l72,l56 3 192,692 9221,523

Counties of Voohash Basin
in State of Indiana

Fenton 13,425 l6 ,~-4~ 15,621
Ctckford 3,540 4,614 3,907
Carroll 11,811 15,885 16,4~7Cass 11,049 1/,457 15,CC4
Clinton 14, 035 17 , 784 17,201
Fountain 8,196 10,762 10,044
Fuiton ~~~~~ 11,428 11,918
Grant 10,991 13, 8°29 13,480
ljcwurd 9,866 12,771 12 ,4~4Huntington 9,521 12,770 11,e---y)
Jay 7,1 1/7 9,511 7,650
Kosciasko 15,310 10,966 19,862
~iumi 9 ,338 12,739 13,593
L~cntgonery 14,168 1’7,602 17,369
Parke 7,739 9,541 9,013
Pulaski 8,

1 174 12,619 11,818
Sullivan 6,496 7,057 8,747
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Table 6 (Cont’d)

1949 1954 1959
$(C00) $(000) $(000)

Tippecance 13,660 15,999 16,362
Tipton 9,081 10,964 10,598
Vermillion 5 ,456 5,955 6,022
Vigo 6,656 9,577 8,214
Wabash 11,49 1 14, 545 15,665
Warren 8 , 161 10,193 10, 22~
Wells 9,261 12,427 ll,5°1
Wh ite 13,643 17,677 17,498
Wh itley 8,087 9,464 9,201

$255,540 $325,716 ~ 321,596

Ccuntle.R of White Basin,
State of Indiana

Bartholon ew 8,005 7,788 8,977
Boone 13,321 16,506 15,059
Brown 749 791 991
Clay 5,077 7,004 7,963
DaviesS 7,914 9,394 12,745
Decatur 9,891 11,342 13,499
Delaware 10,037 11, 877 10,269
Dubois 6,337 8,692 11,901
Gibson 8,338 10,583 11,935
Greene 5,896 6,619 8,035
Hamilton 11,605 13, 9C0 12 ,957
Hancock 7, 773 9 ,389 10, 192
Hendricks 12,238 14,812 13,572
Henry 10,271 12 ,838 13,214
Jackson 6,079 7,530 9,61~
Jennings 3,151 3,920 4, 037
Johnson 8,753 9,712 10,552

• Knox 11,999 13,991 15,626
Lawrence 3,310 3, 636 5,280
1,:adison 11,973 13,929 14,194

~/arion 8,740 8,273 7,884
Mart in 1,453 1,974 2,608

-~c’.nroe 2,196 2 ,333 3, 45 6
;~crg(1n 6,457 8,286 7,914
2r~n~e 3,536 4, 140 4,380
9-_ s -c- n 2 , ’~9ñ 3, -,~C4 4 , 212
Pike 3,185 3,525 4,783

9,602 lO,C20 12,460

B— l i
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Table 6 (Cont’d)

1949 .~~/ 1954 1959
$(000) $(000) $(000)

Randolph 11,312 14, 074 12,747
-
- Rush 13,698 16,377 15,055

Sc-ott 1;647 2, 99 2,788
Shelby 10,298 12,171 13,535
Washington 7, 3 f 3  9,596 11,327

$245,189 9291,735 $313,792
C 

--
~~~~~~~~~ 

_ _ _

a/ For some counties data
— were reported for 1950
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Table s-
. Manufacturing and Retailing Aeti;itles ~

-
~j

Counties in the .~abash and Thite Ri’ier ~~sirs
as Reported by Busine ss Censu:c~’ for 1354
and 1953

Total Total
Value Value ~etai1 Retail

Added , ~-h9~. .ci1e~ , ~7f9. Sales Sales
1954 1953 1954 195~

Economic Con-
tributions 01’-t Counties in

5 the State of
Illinois

Champaign 15,443 ,000 24,443,OCO 121,172,000 142 ,43 1,000
Clark 5,434,000 : -J /3 17,075,CC0 17,3~~ CCC
Clay 2 ,463 ,OCO 3,670,CCO 14,748,OCO 17 , 1)19 ,0CC
Coles 18,854,CCO 29,314,OCO 46,639,000 55,3-7’,CCC
Crawfor d 22,240,CC0 31,885,000 19,326,000 22 , 1F ~~1 ,C; 1 C
Cumberland 1,727,000 1,309,CCO 6,602,CCO
Douglas 6,408,CC0 N/a 19,877,OCO 25,85:~,CCC
Edgar 7,246,C00 6,382,000 23,539, CCO 23,°48,-J’~CEdwards 1,935,CC0 9(14,OCO 7,273,0CC 6,311,CCO
Eff ingham 6,?94,C00 8,GC9,CCO 25,423,CCO 35,595, OCO
Hamilton 901,,CCO 1,133, 000 7,921,000 8,249,600
Jasper 276,909 1,429 ,060 7,241,000 9,358,CL9
Lawrence N/a U/a 16,979,OCO l0,~ 34,O-C.Richiand 3,287,000 2,040,000 17,211,000 14,677.991
Vermilion 73,468,000 94,1CO,000 l -9~ ,~~2C’,0C0 115, 7,~~ C
Vo~abash 3,419,000 8,53fl,00U 15, 518,0CC 15, 12 ,, 00
Wayne N~a 1~ ,4]2,0C0 18,2l-3, C~White l,9C8,000 1,879,000 21, 7- 0,000 22 ,2 24 , - I- C C

9171,803,000 $215 ,987,000 9sc-: , C7o , C-~c- 35

Economic Con-
tributions at

~~~~ties inthe State of
Indiana

Benton (- 63 , CCO 1,~92,C00 l3,2~’8,0C0 14,693,000
B1ac~ford 3,OAO,CC0 14,648,000 J~,,C90,000 15, 757 , 000
Carroll 4,261,9CC 4, 2C1,000 17,006,CCO 19, 292,000
Cuss 21,146,0(7-0 2°,596,OCO 1?,694,OCO 43 ,358 ,0CC
Clinton l2, 21~’,0C0 14, 291,0CC 31 , 4 4 2 , CC-C 33, 743,9CC
Founta in 4 ,°-’ ,CCU 11,2 ,000 1 ’ ,294 ,CCO 21,317 , c’oo
Fulton 5,71).OCO 7,530,CCO 17,~~ 3, X0 17, 5(19,600
Grant 70,31 ,000 110,041,000 (4,914.900 19,l-:4.,CCO
Howard 02,110,CCO 109,iii ,CCO - ,53’- .2C0 E°, E9,’90

B—i  7
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Table 7 (Cont’d)

Total Total
Value Value Retail Retail

— Ad-:ted ilfg. Added , ~2fg . Ca les Sa 1~s
195/, 1958 1954 1958

Huntington 22 ,373 ,000 24,460,000 33,262,000 34,640,000
Jay 17,245,000 291,027,000 20,900,C00 19,904, 000
Koscinsko 22,878,000 30,302,000 42,213,000 54,792,000
Mierni 14.271,000 16,618,000 29,591,CC0 37,322,000
Mortgomery 19,0$5,000 26,319,600 36,3~l,000 37,060,000
Pai ke 2 ,~~4 8, CO0 1,379 ,000 ll ,05’~-, 000 11, 850 , 000
Pu1~~ki 3.,39Y ,030 1, /-3 ,003 13,903,013 15,100,000
Sullivan 622,OoO 2,196,C90 i~ ,034, 00O 17,726 ,000
Tipp2canoe 67,30.3,000 83, /09 ,000 83, 739 , 000 103 .630, 000
Tipton 6,436,-IOU 5,379,000 11,507,000 12,2-95,000
Ver~il1ion 15 ,0,’(1 , tJCG 2 ,840, 6-30 16 , 144 , 000 16,9,2 ,000
Vigo 75, 630 , 070 93, 843 , 00 -0 11/, (166,600 131,263,000
Watash 31,531~000 36,388,000 ~~,9 1 ,9C0

~crroii 34,000 ~5/u 4, 005,000 3,719,000
Wells 7,4C~,-1O0 11, 309,000 21,647,000 20,317,000

4, ’70/~,000 5,813,030 21,502,050 25,737,000
V~h~ticy 9916,000 17,395,000 10,709,000 20,308 000

$539,190,000 $674,291,000 :o1o ,421 ,cca 9925,683,000

Economic C- n--
trioution (3,
Co’-i~ nil S 2h ~:-e

~c:in; ~~~ IT~j  Qi ’

Bartholomaw 68,110,900 96,669,000 42,157,000 55,49 0,OCO
Boone 11.093,000 16.066.000 24,662 ,090 31,838,000
Brown 9,o 4’I,060 2,4(78,090 3,034,000
cloy 7,240,000 8,673, 000 20 ,332 ,00-0 21,814,000

5, 3~9i ,091J 6,422 , COO 21,147,003 23,646,000
Decat ur 3,369, 000 6,171 ,000 20,700,900 2/,401,000
Delaware 1/~9, 5~4, CC0 1 5 .  88~ , 0110 106, 146,000 115,790,000
Dubois 16,769,000 22;356,OCO 26,545,000 28,925,000
Gibson i0,(1-I Ti,fl(I0 10.196 ,390 2 , 19 4 ,030 30 , 643 ,000
Greene 4,221,0-110 7,522,000 22,008,000 25,003,000
Hamilton 15, 9(1-4 , 690 17,930 , 000 26 , 999 ,000 30 ,327 ,000
Hancock 3,8~5,0C0 4, /2 ,000 .- ?, ‘~45,000 26,999, 000
Hendricks 721 , 609 1,484, 000 2:2,5/9,000 28,323,000
Henry 32 , 551, 9(70 33: 1-95 C00 ~7(- ,359 ,EJL:O 52,103,000 - 

-

Ja ckson l4 ,609 ,~ 6) 24,273,000 ?0, °03, 0-00 29,9-35~000
Jennings 2,;01 ,010 4,930,000 1 ,9’22,600 12,884,000 - - 

-

J-’~~n~~’n 14, 935, 6- 9-3 15, 294, 000 2 7 ,005,000 35,853 ,000
Knot ~~~-4~ 2 , -• C 0 20,1-70 ,000 42,j-c3,000 47,946,000
Lavrrence 28,782,9-C O 22 ,923, 000 33, 178,000 34, 529, 000

B~-18
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Table 7 (Cont’d)

Total Total
Value Value Retail Retail

Added , Mfg. Added , Mfg. Sales Sales
-

- 

1954 1958 1954 1958

Madison 206,088,000 214,061,000 121,266,000 134,934, 000
Marion 844,783,000 955,259 ,000 826 ,931,000 943,202,000
Martin 1,015,000 13,272,000 7,692,000 9, 147,000
Monroe 51,700,000 60,794, 000 47,655, OCO 55 ,899, 000
Morgan 4, 803, 000 3,854 ,000 22 ,870,000 26, 517, CCO
Orange 8,060,000 7,995,000 12,843,000 l3, 759, CC-~
Owen 899, OC O 1, 298 , 000 7,667,000 8,256,0CC
Pike 210, 000 316, 000 10, 175 ,000 9, 906,CCC

- - Putnam 6, 528 ,000 14, 789, 000 22 , 537 , 000 24, 161, CCO
Randolph 21,974 , 000 28 , 897 , 000 27 , 596 , 000 28 , 658 , 000
Rush 8,161,000 8,678,000 19, 897,000 22 ,198,CCO
Scott 7,279,000 N/a l1,260,COO l2 ,6E2 ,000
Shelley 11,491,000 27,656,000 30, 198,000 36,467 ,000
Washington 7,011,000 4,262,000 13,227,000 12,CtSE,000

$1,586,675,000 1,816,163,OCO $1,759,169,000 O1,997,993,CCO

a
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SECTION II - ESTIMATES OF DAI”IAGES AND BENEFITS

~, GENE RAL .

Data used in estin~ates of flood d amages and benefit s as
presented in this report are based on f ie ld  surveys conducted after
several recent floods and economic studies made for this and other
previous reports. Data have been adjusted to reflect changes in
economic development and conditions and the e f fec t s  of local protec —
tion projects completed or expected to be complete in th e ne ar future .
For study purposes , the areas along the variou s streams considered in
this analysis have been divided into reaches and all dam ages within
each area related to a control gage for the reach . Flood damages
for each reach and for the various categories of flood losses are
studied separately, A description of the der ivation of these dam ages
by various types of development are presented in following paragraphs .
To avoid duplication of work sample table 2 and plates B—i through
B—5 are taken from Interim Report , Review of Uabash River Basin ,
March 1963 , Appendix B.

2. FLOOD DAMAGES .

a. Wabash River Basin

(1) Agricultural areas

(a) General. Damage estimates of crop and non-crop
agricultural prope rties are the result of, an accumulati on of data
gathered over an extended period by fiel d surveys in farming areas and
through interviews with county agricultural agents , Soil Conservation
Service personnel and agricultural departments of univer sities .
Publications and current digests of agricultural prices , farming

— practices and farm economies were also consulted in valu e and damage
developments. Methods and gene ral procedures used in development of
agricultural damages are given herein .

(b) Crop da mages. Development of f lood damages to crops
involves the use of stage-a rea inundated data; flood prof i le s ;  crop
values and distribution data; unit damage tables ; and flood s of the
record period. Stage-area inundated curves were developed by use of

- - flood plain charts and/or topographic maps on which hav e been placed
the l imits of several actual or synthetic flood l ines throughout the
range of flooding . The areas within each of the flow l ine s were
determined and related to the comparable stages at the control gage.
Stage—area inundated curves were developed for the unprotected area
in each reach and for areas behind each individual effe ctive levee .
A sample area curve is presented on plate I for Reach tl— 4 , W abash
River . Crop distrubution and crop values were developed primaril y
by systematic strip sampling of agricultural areas and by use of
current publicatio ns of prices received by farmer s for the various

B— 20
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crops. The samples comprised between fifteen and twenty—five percent of
the total area in each reach , dependent u pon the aver a~e far tn size and
the general u se of the area. tToods and wasteland were derived by map
measurement . Table 1 presents sample data pertinent to land use, yields
and unit crop values for selected reaches within the study area.

TABLE 1

LAND USE AND CROP VALUES
SELECTED STREAM REACHES BELO T STUDIED DAM SITES

Aver age
Crop Land use yield in Unit Value

~-ercent of flood—free value r e r  acre
total years (1963) ( 1963)

J~ibarrass River - R e a c h  E M— 2

Corn 45.1 79 bu ~ 1.02 $81
Soybeans 36.4 32 bu 2.69 86
niheat 8.6 34 bu 2.02 69
Hay 1.6 2. 1 tons 25.80 54
Oats 3. 5 49 bu 0.63 31
Pasture 0.5 — — 40
Unproductive 4.3 - - —

East Fork 1’hite River - Reach E~7-4

Corn 52 .4 84 bu $ 0.95 ~80
Soybeans 21.3 31 bu 2.70 84
Uheat 10 .C 34 bu 1.~ C 67
Hay 2.3 2 3  tone 23.89 67
Pa8t ure 4.8 - - 40
Unproduct ive c- .2 - - -

Pato2a f l iv r r - Reach ‘~~ -3

~~~rn 2 9 7  83 bu ~ O .~~S
Soy beans 34 .1 31 bu 2 . 79 84

~Jl eat 2.8 36 bu iSO 71
1-1~y 2 1  tons 23 .8G SC
P aa ture S - - -~~~~

Unproduct ivc  214.5 — — -

B— 2 1

L~ 
‘- - -

~~~~~

- - 

~~

- -

~~

__ _ _ _ _

- — A.~~~ —- 
— - -- - - - ~~~~~~ --



Unit crop dam ages were developed by weighing the various factors
included in cro ;: production and the effect of flooding on each crop .
Several basic factors used in the evaluation are: cost of the se arate
items of oroduction; time sequence; stage of crop development at
various times of the year ; reduction in yields resulting fro m late
planting ; and th e cost and net profit from alternate crops . From
thesL and other factors related to crop damages, unit damage tables

~zere compiled which express damages in percent of crop value , for
flooding at various times of the year. (A sample of these unit cro,
damages for Reach ~~~~~ T-laba sh River , is given in table 2 . )  Using
the floods through the period of record , damages for each flood for
each crop were computed by applying the applicabie damage factor for
the ti~::— of year and the duration and depth of f lood ing . Uhen more
than one flood occurred during a growin~, season , adjustments were
made to eliminate any dup l ica t ion  of flood damages. A summation of
these damages for each cro~ gives the total flood damage through
the record period . The average cr oj : damage per acre is obtained by
dividin ~ the sur ~- of damages by the sum of the areas inundat ed for
each crop t hrough tiL e ~er iod of record. App lying these average
damages per acre to sta3e-ar ea inund ated data gives the average crop
damage fot- stage through the range of flooding, and forms the basis
of the crop damage curve. Demonstrations of the development of the
average dariages per acre and average damage for stage are 1.resented
on plates B—2 and 3—3 , respectively, for Reach ~-4, ~7abash River .

(c) ron-crop damages. The basis of non-crop agri-
cultural losses are data com~ i1ed fro~i economic studies and flood
damage surveys ad justed to reflect current values . From these data ,

~eparate damage curves were 7repared for the various items of
damageable property as erosion , sanding , fencing , debris removal ,
etc. These individual curves were composited to obtain the total non-
crop dam age for stage . Plate 3_14 illustrates the individual and
composite non— cro 1 damage curves .

B—2 2
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(2) Urban damages. Damage surveys have been made of each
urban area within the study area. Data from these surveys were
supplemented by economic studies of individual urban areas and
adjustments were made , where necessary, to re flect  1963 values
and conditions . Estimated flood damages by stream reache s to
these urban areas for recurrence in 1963 of the March 1913 and
Jun e 196G floods are presented in tables 3 and 4, res1~ectively.
An ind ividual stage damage curve was drawn for each urban area
affected and the dam age for stage composite-d into the reach damage
curve1

(3) Transportation route damage. Flood damages to trans-

~r’r-tation routes are based primaril y on detailed studies made after
the 1943 flood. The data ~,ave been sup~ 1enented by recent damage
surveys in which state and county road officials were consulted
for flood damage inforL-xation . All damage information presented in

this report has been adjusted to represent l’-~63 values and condi-
tions. The txansportation route damages for recurrence at ~resent
of the ~1arch l~ l3 and June 1960 floods are p~resented as parts of
tables 3 and 4, respectively.

(4) Levee damage Damage to agr icul tura l  levees varies

considerable , dependent u1~on river stages and velocities and the grade
and condition of the levee . flany private levees are poorly maintained
and have inadequate slo~ es. During f loods , the se levees s u f f e r
erosion and often lengthy sections are washed out wh en the levees

are overtopped . Levee damage estimates have been developed from
actual contract repair costs as modified to reflect present day
values and conditions . The. est imated l evee damages for recurrence
of the March l~ 13 and June 1~ 6O floods are given in tables 3 and
4 , re spx-c t ive ly .

(5) Damage curves. Us ing th~ ~~xt~~ described in ~revious
par agra~hs se~’ara te stage—damage cur-es were constructed by stream
reaches for all major types of damageable 1ro~erties in the overflo w
irc as . Exas ; les of these for Reach ¶-~_14

, ~
Tabash River , are presented

~r- p1z t-:~ ~~- --
~~~~- -ft:-:-~ [h P 5c . To rimplify presentation and computation

of aver a annual dam ages , all  damages w ith L n each reach uere
com~osited into one curve which represents the actual damage for
stage , including d amages that would occur to the protected areas
above the effective heights of the levces~ These damage curves
for each reach studied :-,re resented on plates B—6a through
3—6r 1
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T111
TABLE 3

ESTIMATED DAMAGE FOR RECURRENCE OF TIlE MARCH 1913 FLOCD

- Damage for flood recurrence (1963)
Stream and reach Agricul tural  )~~~8~~r&a~tioa-’. Levee or

crop Non-crop routes Urban other
___________ 

($1,000)_ ($1 ,000) ($1 ,000)_ ($1 ,000)_ ($1 ,000)

T-’abash River

W—l Mi1 0.0—40.0 130 1 ,072 129 65 —

~—2 Mi. 40.0— 94 .5 155 2 ,00 5 1, 152 342~~
) 10 2

W—3 Mi. 914.5— 1 214.2 183 770 766 — 11

Total Wabash River 468 3,847 2 ,047 407 113

Embarrass River

EM—i Mi. 0,0—63.8 176 259 268 152 160
EM—2 Mi. 63.8—103.2 42 220 67 —

Total Embartass River 218 1479 335 152 160

White River

W}l—1 Mi. 0.0—51 .6 71 200 32 139 —

East Fork White River

EW— l Mi. 51.6—111.9 91 352 135 88 —
- EW—2 Mi. 1i1.9~1k6.2 28 1143 16 — —EW—3 Mi, 146.2—183.7 149 128 110 — —

EW~~ Le Mi. 183.7—238.3 256 622 269 824

Total East Fork
White River 424 1,2145 530 912 —

Clif ty Creek

CC—i Mi. 0.0—18.14 10 50 37 354 —

— Patoka River

P~i Mi. 0.0—17.5 27 11 — — 7
P—2 Mi . 17 . 5—34 .6 45 19 21 14 239
P—3 Mi. 34.6—54.8 28 12 — 14 26
P—4 Mi.. 54.8— 62,2 9 7 6 — 10
p..5 Mi. 62.2— 81,1 26 21 74 — 16
P—6 M i . 81 , 1— 106 .0 25 20 60 480 8
P—7 Mi. 106.0—118.3 8 7 3 19 6

Total Patoka River 168 97 164 527 312

Grand total Wabash
River and tributaries 1,359 5,91C 3,145 2,491 585

(1) Excludes Mt. Cat-mel , I1l.(local protect ion anticipated in near future).
B— 25
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TABLE 4

ESTIMATED DAMAGE FOR RECURRENC E OF TUE JUNE 1960 FLOOD

Damage for flood recurrence (1963)
- 

~grLcuJtUr a [ rr ns~ortat).ofl Levee or
Stream and reach Crop Non —crop routes Urban other

(~L(J0~1 ($’,000) ($1 ,000) (~ 1.000) k$L000)

Uabash River

“— 1 Mi .  0 .0—40 .0 1 ,598 75 — —

‘~—2 Mi. 40.d—04.5 1 ,548 114 — (1) —W—3 b - i .  94.5—12 4 .2 310 11 — — 
______

Total ~1abash River 3 , 1455 200 — —

Embarrass River

oi — i N i.  ç . 3—6 3 .8 69 1 52 41 14 12
EN—2 Ni. 63.8—103 2 372 103 — — —

Total Embarrass i~iver 1 ,063 155 41 14 12

‘l-t ite River

~l-~— l Ni.0 .0—51 .6 865 60 — — —

East Forl: 7hite River

E”— l 1-~i. 51. 0—1 11 .9 836 54 14 — —

E~Y—2 Li. 11I .9~ 1146.2 230 24 2 — —E~—3 Ni. 1/46.2—103.7 4;6 51 55 — —

~~ ‘ L ~ Li .  183. 7— 238.3 1, 980 170 14 — —

Total East Fork
~1hite t-~iver 3,542 299 85 — —

Clifty CreeP

00-1 Mi. 0.0-18.4 11 - - — —

PatoPa River

7—1 Li. 0.0—17 .5 210 7 —

P—2 Li. 17.5—3/4.6 162 5 1 — 9
2—3 1-u . 34 .6—5/4 .8 iSO 5 — is
P—4 Ui. 54.3—62.2 7 1 — — 2
7—S Mi. 62.2—01.1 93 7 1 — 3
7—6 L i .  8 1 . 1 — 1 0 6 . 0  87 6 — 16 1
~‘— 7 N i .  106.0—110.3 35 2 — —

Tota l P atoka j liver ~~~~~~~ 33 2 16 30

Gr and total ~-Tabash

River and tributa ries 9 , 695 747 128 30 42

(1) Excludes Mt. Car n* 1 , I l l .  (local protection anticipa ted in near

~~TTT:, 
~~~~~~~~~~~ 



-- -~~ — r .- -
~~~ 

- -  -- 
-

b. Ohio River. Flood damages in areas along the Ohio River
below the Wabash River were ~eve1oped from previously compiled flood
damage data ob tained during prior surveys and. adjusted to reflect
current values and conditions of development. Generally, methods
and procedures used in developing Wabash River data were also
applied to Ohio River areas. Presented in table 5 is a summary of
damages expected for recurrence of stages equivalent to the maximum
flood of record that occurred in January 1937 and for the March
l9l~5 occurrence.

TABLE S

FLOOD DAMAGES - OHIO RIVER BELOW T}~ WABASH RIVER

Damage for flood recurrence (1)
Reach Mile to mile 1937 Stage 19145 Stage

0_i 98l.O_92O.~ $ 7,600,000 $ 1,030,000
0-2 92O .Li._ 8L~8.0 10,570 , 000 1,960,OCO

Total $ 18,170,000 $ 2,990,000

(i) 1963 values based on 1961 development

The above estimates exclude flood damages prevented by Feder-
ally constructed protection works at Shawneetown, Rosiclaire,
Golconda, Brookport, Mounds and Mound City, Illinois and Faducah,
Kentucky. Flood damage curves for each of these Ohio River
reaches were developed from data presented in table 5 and similar
data for other flood stages.

c. Average annual damages. Average annual damages were
developed by use of the standard method of developing annual
flood losses. Average annual damages are obtained from damage~
frequency curves on which flood damages are plotted against flood
exceedence frequencies . The area under these curves, obtained by
planimetering, represents the average annual flood loss when con-
verted, to dollar values. Natural flood exceedence frequencies at
stream gagin—~ stations influenced by operation of existing reser-
voirs and those reservoirs under construction were initially modified
to reflect reductions afforded by operation of these reservoirs .
Average annual flood damages, representing 1963 conditions of develo~:-
ment , values, and flow conditions in stream reaches along the
Wabash River and tributaries studied for this report, are estimated
to be ~7, l~-!~3,OO0. Average annual damages along the Ohio River below
the Wabash River are estimated to be $85L1~,0OO.

B-27 Rev 9 Mar l96~-
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A detailed breakdown of average annual flood dam ages for
areas be low the studied reservoir sites is presented in table 6.

d. Presentation of data. Aver age annual flood damages and
flood control benefits for stream reaches along the Ohio River ,
Wabash River and tributarie s within the study area were computed
by use of the damage—frequency method of obtaining annual flood
losses. As this method requires presentation of large amounts
of detailed dat a , the actual and modified computations have been
transferred to grap hic presentation on frequency—damage curves .
These curves for the Wabash River and tributa L-ies are presented
on plates B—7a through B—7v . The Ohio River curves are not
presented because the relatively small amount of benefits can
be illustrated only on a large scale graph. Computed data for all
streams and reaches concerne d are available in the of f ice  of the
U. S. Army Engineer District , Louisville , Kentucky. r

1
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ESTIMATED AVERAGE ANNUAL DAMAGES BY STi 1- A~ REACHES

Stream and reach Mile to mile Average annual damage (1)

Wabash River

W— l 0.0—4 0 .0 $ 676 ,000
W—2 40.0—94.5 583,000
W—3 94.5— 12 4 .2 496 , 000

Total Wabash River $ 1,755,000

Embarrass River

EM—i 0,0—63.8 $ 938,000
EM— 2 63.8 — 103. 2 358 , 000

Total Embarrass River $ 1,296,000

‘.:hite River

WH—l 0 .0— 51. 6 $ 315 ,000

East Fork White River

SW— i 51.6—111.9 $ 206,000
EW—2 111.9—146.2 66,000

146 . 2— 183.7  455 , 000
E~i—4 183 .7 — 238 .3  1 , 715 , 000

Total East Fork White River $ 2,4142,000

Cli f t y  Creek

— Cc—I 0 .0—1 8.4 $ 37 ,000

Patoka River

p—l 0.0—17.5 $ 158,000
P— 2 17 .5 — 3 4 . 6 47 9 , 000
P—3 34.6~ 514 .8 371 ,000
P—4 54 . 8— 6 2 . 2  57 , 000
P—s 6 2 . 2 — 8 1 . 1  255 ,000
P— 6 81 . 1—1 06 .0 233 ,000
p..7 106.0—118.3 45,000

Total Patoka River $ ~~~~~~~~

Total Wabash River and tributaries $ 7 ,4143,000
Ohio River

0— 1 9 81 .0— 9 20. 14 $ 159 , 000
0— 2 920 .4—8 48. 0 695 , 000

____ 

Total Ohio TJvcr 054,000
(1) 1963 values. Damages are residual to reservoir ~~d levee p roj ect s .

existing, under construction , or in advanced ~1 anning stage .
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3. FUTURE GROVJTH IN POPUIATICN, LABOR FORCE AND EI~~LO11L1~T

a~ General. The V/abash basin has a significant sh~trc in the
population growth projected for the United States and for the
Ohio River Psoin, Based on preliminary data from the A . P. Little
study , the Ohio River Basin population, of which the ~abaohpopulation is a part , is projected to increase in rounded numbers
from 19.0 million in 1960 to about 31.7 million in 2010, on in-
crease on this ba sis of 67 percent. A like increase for the r.ent
50 years will project the ooi~ulat ion of the Ohio River Basin at
52.9 millioa for the year 2CE

T
.

The \‘/abash ba~i:-, inciudir.g the Viliite Basin, had a popula-
tion of 3.1 million in 1960, pro~jected to 5 . 5  million in 2010,
an increase of 77 percent . A like increase for the neat SO years
viii project the population of the t ot c— l V/abash Basin at 9.7
million fox ’ the year 2f l ~ O .

b . ~~~ulatiaa, labor f~-r~ c. and employme nt growth.

(1) Lincoln Re~ervair. The 5 counties that would receive
direct ‘cer.efits from this project have been determined to be:
Coles , Crawford, Curnberiand, J~- Ler, and Laurence, all in Illinois.
The population for those 5 coua~ies was 103,400 in 1960, and this
has been Drojected to increase to 175,000 Ia 2010. If a sinilar
rate of growth is projected for the neat 50 years , this group of
counties will hove attained a population of 29’7,000 i-n 2C60, an
increase in 100 years of 190 percent. During the sar~e period of’
time the labor force viili have increased from 39,CCO to 115,000,
a growth of 195 percent . Total employme nt in this 5-county group
is projected to increase from 36,7c-0 in 1960 , to 112,000 in 2000 ,
a growth ci’ 205 percent .

(2) Clifty Creek Reservoir. The 6 counties that would
receive direct benefits frcm this project have been determir.ed to
be: Bartho1cr~:ew, Jackson , Lawrence, L/artin, Daviess. and Knor,
all in Ir.diann. The total population for those 6 counties was
194,200 in 1960, and this has been projected to increase to
590,000 by the year 2060, an increase of 204 percent. Lurir.g
the same period of tine the laLcr force will have increased frem
72,1CO to 220,OCO, or an increase of 229 percent. Total employ-
ment in this 6—county group is projected to increase frcm 67,SCO
to 223,000 in 2C60 , a growth of 229 percent .

(~ ) Patoka Reservoir. The 3 Indiana counties that would
receive direct benefits from this project have been determined to
be: Dubois , Gibs on, and Pike . Total population for those 3 counties
has been projested to increase froi~i 70,200 in 1960 , to 193,000 in
2060, an increase in 100 years of 175 percent. During the same
period of tine the labor force will have increased frcn 25,1CO t-o
77 ,000, or an increase of 20’? percent. Total er:ployment in this
3--county group is projected to increase from 24,2CL~ to 70,000, or
an increase of 109 percent .

B-3D Rev 9 ~- ar 1964
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(4) Growth in a larger benefit area. In addition to the
14 counties situated so as to benefit directly from the three
proposed reservoirs , are 13 downstream counties that would benefit
from the projects. These counties are located in Illinois , Indiana
and icentuck y.

— inasmuch as the downstream counties are projected to experi-
ence l ower rates of growt h , their statistical data have a conserv-
ative effect upon the total projections . In this total of 2 7
counties , population has been projected to increase from 558 , 500
in 1960 , to 816 , 160 in 2010. if a similar rate of growth is
projected for th e next 50 years , this 27—c ounty area will  hav e
attained a population of 1 , 277 , 000 in 2060 , an increa se in 100
year s of 129 perce nt. During the same period of t ime the lab or
force will have increased f r om 203 , 100 to 498 , 060 , or an increase
of 145 percent . Total emp loyment for  this area is projected to
increase from 190,700 in 1960, to 4814,000 in 2060, or an increase
of 154 pe rcent .

The pr ojected gr owth of emp loyment at a higher percent wita
respect to population growth (154% as compared to 129%) is signi-
ficant . This ind icates a faster rate of growth for econom ic
activities which can provide employment , and this will have a
multip lier effect upon the area’s total economy. It is considered
that these data will support the conservative estimate that a 200
percent growth in the overflow areas of the Basin and a 150 per-
cent gro wth in the lower Ohio River overflow area would occur
during the 100—year project life period , without development of
the subject flood control projects.

4. BENEFITS .

a. General. Flood damages prevented by operation of
Lincoln , Clifty Creek and Patoka Reservoirs are measured as the
difference in annual f lood losses ~-yith present conditions of
flooding and those expected with the reservoir(s) in operation .
This measurement is made by use of the damage—frequency method
of comp uting annual flood losses. I n i t i a ll y,  natural f lood
frequency curves were modified , where applicable , to reflect
operation of reservoirs existing , under construction , or in the
advanc ed p la nning stage . These modif ied curves are considered
to be reprcsentati”c of present flood conditions . These curves
were further modif ied by routing floods from the studied reser-
voirs ti control gages in the downstream areas. Stage reductions
from these routings were used to develop mod ified frequency
curves. A tabulation of reductions at selected gagin g stations
for recurrence of the June 1960 and March 1913 floods with
these rese rvoirs in operation is presented in table 7 . Data on
the development of actual and modified frequency curves are
given in Appendix D, h ydrology and Hydraulics.
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b. Flood control. Flood control beac-fits creditable to
operation of Lincoln, Clifty Creek and Fatoka Reservoirs are the
reductions in flocd Stages and flood damages in overflow areas
along streams below the respective darn sites. These benefits
will accrue to portions of areas along seven streams, the Wabash,
Embarrass, ~-~nite, East Fork White, Patoka and Ohio rivers and
Clifty Creek, from operation of the studied 1-eservoirs . Flccd.
control benefits frcm operation of each of these reservoirs are
summarized by stream reaches in table 8 and presented graphically
in plates B—7a through B_7v . Using these benefits as a base, the
applicable growth factor was applied to reflect the 200 percent
ar d 150 percent future growth expected to cccur in the Wabash
fla:in aLd lower Ohio River overflow area , respectively, during
the i~~ -.yc-ar life of the projects. These future growth benefits
are presented as a part of table 11.
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TABLE S
ESTIMATE OF PRESENT FLOOD CONTROL T ‘NEFITS (1)

Reservoir
Stream and reach Mile to wile —

- 
Lincoln Cli f ty  Creek Patoka

Wabas h River
u—i 0.0— 40.0 $ 42,000 $ 8,000 $ 6,000
W—2 (2) 40.0—91-4.5 38,000 8,000 6,000
W—3 94.5— 124.2 80,000 —__— —

Total Wabash River 160 ,000 16 ,000 12 ,000

Embarrass River
EM— i 0.0—63.8 666,000 —

EM—2 63 . 8— 103.2  358 ,000 — —

P Total &nbarrass River 1 , 024 , 000 — —
White River

~~~ WH—l 0.0—51.6 — 9 ,000 —

East Fork White River
EW— 1 51. 6— 111 .9 — 29 , 000 —

EW—2 111.9—142.9 — 10 ,000 —
EW—3 142 . 9—183 .7  — 55 ,000 —

EW—4 183. 7— 2 3 8 . 3  — 202,000 —

Total East Fork White River — 296,000 —

C lifty Creek
V CC—I 0 .0— 18. 4 — 28,000 —

~~~~ Patok a River
P—l 0.0—17.5 — — 1,000

; P..2 17.5—34.6 — — 36,000
P — 3 34. 6— 54.8 — — 22 , 000
P—4 54.8~ 62.2  — — 10 ,000

L 

P— 5 62 .2 — 81. 1  — — 22,000
P—6 81.1—106.0 — — 182,000
P— 7 lO6 .O~ l18.3  — — 45,000

Total Patoka kiver — — 318,000

Ohio River
0—1 98l .0_ 9 20. L~ 3 , 000 ( 3) (3)
0—2 920 .4—848 .0 13,000 (3) (3)

Total Ohio River 16 ,000 —

Total Flood Control Benefits $1 , 200 , 000 $ 34~,0OO $3;o,oco
(1) 1963 values and c onditions of development.
(2 ) Mt . Car mel , I l l inois  excluded (construction of local protection

anticipated in near future ) .
(3) Insignificant

B—3 4
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c. Genera1 recreation. At the request of the Distr ict
Engineer , the Bureau of Outdoor Recreation made an analysis of
the potential visitation at each reservoir site . The results of
this report are included in Appendix F :x~ii— i -- .- _

~~~~. Estimates of
attendance , deve lopment cost s and annual benefits are included in
this report. Estimates of hcriefits for general recreation are
computed on the basis of -~-l .OO per visitor day . Benefits com-
puted for the future increment are discounted to present value ,
assuti~ing that tnis growth would be achieved along an accelerated
growth curve over the 100—year economic life of the projects .
This discount factor at the three percent interest rcte is
0. 65195. All lands necessary to support the ultimate development
would be purchased during the initial developnent stage. All
future costs associated with the ultimate development are dis—
counted to present value by the investment factor o~ 0.65047,
assuming that the ultimate development will follow the accelerated
growth. A summary of the estimated annual attendance and benefits
is presented in table 9.

TABLE 9

SU~INARY OF GENERAL RECREATION ATTENDANCE AND A~TNU AL BE NEFITS

— 

Reservoir
Item -

— 
Li ncoln Cli fty  Creek Patoka

Estimated annual attendance

Ini t ia l  425 , 000 200 ,000 400 ,000

Future increment 675 ,000 600~~ 00 950 ,000

Total 1,100 ,000 800 ,000 1, 350 ,000

Estimated annual benefits

Initial $ L~~25, OOO $ -2 0~~, OOO $ 4C~-,OO0

Future increment (1) 
~-~~,0CO ~91,oc0 519,000

Total ~ 6C5,000 :~ 5)l~QOO ~I,Q19,OCQ

(1) Discounted to present value (factor = 0.65195).

B—3 5
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d. Fish and wildlife recreation. Pursuant to the
provisions of the Fish and Wildlife Coordination Act, as
am ended, and at toe request of the District Engineer , the
U. S. Fish and Wildlife Service prepared the report included
in Appendix F as Exhibit F—3. The report contains discussions
of the impact of the reservoir projects on fish and wildlife
recreation u~e of the sites . The benef its are stated as
the net increase of fishing and hunting visits to the affected
areas . In a further discussion, the report presents recom-
mendatir.ns for conservation and development of the fish and
wildlife resources at the proposed sites. The recommended
proposals are included in the reservoir projects. A sun:-;ary
of the estimated benefits for each of the three reservoirs is
presented in table 10.

TABLE 10

SU~ll-iARY OF FISH AND ~1IIDLTh~E RECREATION A:-mJUAL BENEFITS

Increase T~tal increase Total Tcta1~
Reservoir in annual annual in annual annual annual

angler angler hunter hunter F & ~-Jd ays benefits days benefits benefits

Lincoln - -~~,CCO ~~/~, 5CO 300 -~~ 4 ,~~~~CO $ 99 ,000

Clifty Creek 2~,0C0 26,000 - - 26,000

Patoka 121,CCO 130, CCO — 
- 

— . - 130,000

e. Water quality control.

(1) General. Be’~c - f i  t& credited to storage allocated
for water quality control in the proposed reservoir projcot~ vere
determ ined as the alternative cost of supplying an equal level
of lo~-r flow objectives by single purpose reservoirs at or near
the prnposed reservoir sites. These alternative projects yore
determined to be feasible , likely to occur in the absence of the
prop osed multiple purpose pro .lccts , and the most ec onom ical to
be developed for this purpose.

(2) Lincoln Reservoir. The value of storage allocated
for water quality con frol at Lincoln Reservoir was based upon the
most econc~-ira1 alternate -- etL of ‘-ieintainin g the low flow
cLjc-ctivo of l~ cfs at. the dam site . ~hi1e storage of ~,3OO acre—
feet has been alioc~ ted to vat-er qualit-,

r control ~rid ~~tcr suppi’.’
to maintain the con~~nei low flow objective of 2~ cfs , a single
purpose reservoir yith l.~ -~O acre—feet -~f storage would ma inta in

B-36 Rev 16 ~ cr l%4
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the l~ cfs low flow objective. Therefore, the cost of cr~nstructing
and operating a si~g1e purpose reservoir with l,8oo acre-feet of
storage was determined to be the most economical alternative. The
average annual equivalent financial charges of this single purpose
p -oject v~eredeterinined to be $Lii4,000 which is the benef its of the
storage allocated to water quality control.

(3) Clifty Creek Reservoir. There is no storace al-
located to t-rater quality control at the proposed Clifty Creek
Reservoir .

(Li ) Patoka Reservoir. The value of storage-allocated
to water qualit~~~ontro1 at P~toka-’Resei~voir was based:upon the
~~~~ economical alternate method of maintaining the low flow ob-
jective of 68 cfs at Jasper. It was determined that a single
purpose reservoir with 32,000 acre-feet of storage would maintain
the low flow objective. The annual financial cost of construction
and operation of a single purpose reservoir was estimated at
$219,000 which is the benef it of the storage allocated to water
quality control.

f. Water Sunply.

(i) General. The value of the storage allocated to
water supply at the proposed reservoir projects is determined as
the cost of the most economical alternative source of water supply
in the absence of the proposed projects . The alternative projects
studied were deemed feasible and likely to occur in the absence of
the proposed projects.

(2) Lincoln Reservoir. The value of the storage allocated
to water supply at the proposed Lincoln Reservoir was based upon the
construction and operation of a single purpose reservoir with a

• storage capacity of 800 acre-feet twenty-five years after the ccm-
pletion date of the proposed Lincoln Re servoir. While ~,3OO acre—
feet has been allocated to meet the total of 2~ cfs low—flow ob-
ject ive, of which 10 cfs is for water supply and 15 cfs is for
water quality control, a single purpose reservoir would require
onl:.r 8C0 acre— feet to meet the 10 of s objective of water supply.
The investment, and operation costs of the alternative project have
been discounted to present value (factor = 0.Lj776) arid converted
into average annual equivalent value by compound interest methods .
The present average annual value of this alternate cost is :;;ll,C0O.

(3) Cliftv Creek Reservoir. There is no storage allocated
to water supply in the proposed Clifty Creek Reservoir .

(Li. ) Patoka Reocr~oir. The valt~e of stcrage a1locate~1 to

~-ator supply at atcka Reser’.-cir was ‘~ascd ~iç-c-r. the most econc.-,ical
.t-~i-natc method Ci i:air~llinin~ a vaUei- supply flow cf i - - ou~ ic feet

:oi- seconJ ~t Jasper. It as u.etermin~d tha t a oin~1C ~ vrpcse reser—
voir - . - ‘ith ~C~,OC O r r e — ~c2et of’ s~~raoe would mc~ t the atove flc~

:. The
annual financial cost cf construction und operation of a sir.gl~-rurpos
reservoir was estj s:at-.~-.i at ~3Li~ , DC ~~, 

- hich is the benefit of the stox-
aCe allocated to water supply . -

i-
~
_
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g. Summary of ~enef its. T~c averaFe annual benefits credited
to each reservoir are summarized in table 11.

TABLE 11

SUi—~iAR Y OF A~~U~L ~3ENEFITS
PROPOSED P.ESERVOm PROJECTS

Item of benefit Res ervoir benef it (~ l,O0O )

— 
Lincoln Clifty Creek Patoka

Flood control

Present 1,200 3).i9 330
Future growth 6:0 201 170

Total, Flood control 1,890 ~~O S20

Recr eation

General
Initial )i2S 200 LiOO

-
. 

Future increment (1) H:0 391 619

Subtotal, G~~eral iecreation 86~ ~9l l,C19p
Fish and ~-~ildlife 99 .‘26 :130

Total Recreation 96L 617 1,1t~9

~ate~~~~~p17 11 - 3~~-

Water~~~a1ity_co’- trol - 219

TC!I’AL BENEF IT S 2 ,90° 1,167 2,232

(1) Discounted to present value.
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Sample-Unit Crop Dana

WABASH RI LE H Crop Damage Comput atio n
REAC H ~~~ Damage in Dollars — Area in

Date Tctal  Corn
of Duration Area Depth of f -- - 

Value ~64 per Acre Land
Stage Flood (Days) Inundated Flooding 1’ 2’ 3’

1952 Area 14,160 19,3-50 15,900
17.3 ~~~~~~ is 106,000 % damage 0.7 0.7 0.7

__________________________________ Damage 6,340 8,68’O 7,120
Area 14,160 l9,3~O 13,670

16.-S Jun 15 4 95,000 % damage 66.0 71.0 7.0
__________________________________ Damage 598 ,120 850,630 62~ ,;iO

1953 Area 19,330 20,870 0
1 6 .3 Mar 20 7 31,000 % damage 0.7 0.7

_________________________________ Damage 8,680 9,3,0
1956 Area 26,840 0 0

15.5 Feb 27 4 54,000 % damage 0.7
Damage 12,020

1957 Area 2 ,040 2,630 7 ,550
19.7 Apr 12 18 124,000 % damage 1.4 1.4 1.4

__________________________________ Damage 1,530 2,540 7,030
Area 1,290 1,490 1,590

23.0 Jun 30 25 134,400 % damage 54.0 70.0 51.0 
—

__________________________________ Damage (2)42,750 (2)64.~21O (2)90,550
1958 Area 990 090 1,4-SC)

27.6 Jun 17 23 145 ,300 ~ damage 55.0 56.0 W.O
_____________________________________ Damage 34,350 35 ,480 57 ,220

1959 Area 940 1,340 1,290
24.9 Feb 15 21 139,000 % damage 0.7 0.7 0.7

_____________________________________ Damage 420 600 5s0
Area 1,390 2,040 2,o3O

20.6 May 3 18 127,500 % damage 5.2 .6
__________________________________ Damage 6,290 7~31O 10,500

1960 Area 2,830 7,350 14,160
15.9 Jun 25 16 120 ,500 % damage 65.0 75.0 75.0

_________________________________ Damage 117,730 376,800 70 , 7o
1961 Area 1,390 2 ,040 2 ,830

21.3 Apr 28 20 129,500 ~~0ama~e 4.0 4.1 4.2
_____________________________________ J~~~e 4,840 5~~5O 7,610
Total for period of record Area 69;,220 477,950 432,CsO

1905 thru 1961 ( 3 )  Damage 5,2~~,O60 3, eSS ,S3O 4,210,-SO
Average damage per Acre 7.5~7 . u/

(1) o- ,,ple computations cover period 1952 thru 1961 with several i: inor fl aods eli; inated
(2) Damages adjusted to allow for previous flooding in cropping year.
(3) Totals are for total period of record 1905 thru 1;ul.
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Sample—Unit Crop Damage per Acre Computations 1952 — 1961 (1)

Crop Damage Computations Stream : Wabash River
Damage in Dollars - Area in Acres Gage - Terre Haute, IMiana

Corn Soybeans Wheat Hay Pasture Oats
:~~ per Acre Land Use 49.7~~~ S/al $52 Val $39 Val $46 Val $30 Val $34

2’ I 3’ I Over 3’ L.U. 14.1% L.U. 8.3% L.U. 3.0% L.U. 2.9% L.U. 0.2%

19,380 15,900 3,230 14,950 9,330 3,180 3,070 210
0.7 0.7 0.7 0.4 16.1 10.0 0 7.0

7,120 1,450 3,110 58,580 14,630 — 500
19,380 13,670 0 13,400 8,360 2,350 2,760 190
71.0 72.0 57.7 58.0 72.0 36.4 81.1

880,630 629,910 402,050 189,100 94,390 30,140 5,240
20,870 0 0 11,420 7,130 2,430 2,350 160

0.7 0.4 161 10.0 0 7.0
9,350 2,380 44,770 11,160 — 380 

—

0 0 0 7,610 4,750 1,620 1,570 110
0.1 7.3 10.0 0 1.0
400 13,520 7,450 — 40

2,830 7,850 46,900 17,480 10,910 3,720 3,600 250
1.4 1.4 1.4 0.9 33.0 11.7 16.5 30.7

2,540 7,030 43,810 8,180 140,410 20,020 17,820 2 ,610
1,490 1,890 62,130 18,950 11,830 4,030 3,900 270
70.0 81.0 81.0 32.8 29.0 71.2 34.0 80.0

(2)64,210 (2)90 ,950 (2)3,177,010 (2)807,730 (2)87,660 ~2)127,960 (2)21 ,960 (2)4, 730 
—

990 1,490 68,740 20,490 12,790 4,360 4,210 290
56.0 60.0 61.0 55.5 75.0 71.2 37.8 40.5

35,480 57,220 2,683,610 585,790 374,110 142 ,800 47,740 3,990
1,340 1,290 65,500 19,600 12,230 4,170 4,030 280

0.7 0.7 0.7 0.1 7.3 10.0 0 1.0
600 560 28 ,340 1,020 34,820 19,180 — 100

2,040 2,830 56,610 17,980 11,220 3,630 3,700 260
5.6 5.8 6.0 5.2 56.0 17.8 49.8 61.8

7,310 10,500 217,360 43,620 253,300 31,360 55,280 5,460
7,850 14, 160 35,040 16,990 10,600 3,620 3,490 240
75.0 78.0 78.0 70.0 42.0 71.8 35.0 81.0

376,800 706,870 1,749,200 618,440 173,630 119,560 36,650 6,610
2,040 2,830 57,060 18,260 11,400 3,890 3,760 260
4.1 4.2 4.4 3.7 52.6 16.0 51.5 64.7

5,350 7,610 160,680 35 ,130 234,750 23,630 56,090 5,720 —

477,920 462,020 1,690,390 755,840 495,510 175,520 99,625 11,470
3,658~530 4,210,960 16,566~440 6,639,580 5,946,120 2,094,885 1,119,060 ll6~?00

7.65 9.80 8.76 12.00 
— 

11.93 11.23 10.17

PLATE NO. B-2
~ra1 minor floods eliminated.
~ag year.

- — --- - - 
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Sair~ 1e Crop Damage Curve Computations

WAB~~ H RIVER ~~ACH W-4 Outside Levees 
Stage — Damage Curve~

Area in Acres
Total Area Soybeans WI
Inundated Daxnage 

- 
_ Co~~~__~~~~~~~~1~and tJse 4~ .7~~~__ _ L.tJ . i4.1~ L.LJI

Stage Acres per Acre 1’ ~7.57 [ 2’ ~8.67 [ 3’ ~7.65 f 3’+ 49.80 ~~~~~
Area 0 0 0 0 014.0 0

_________________ 
Damage - - - — -

3.5 ~ ~o 
Area 310 0 0 0 90

• Damage 2,350 — — — 790
Area 5,150 310 0 0 1,550

lu.O 10,990 Damage 38,990 2,690 — — 13,610 l].~
“ 28 6’0 Area 3,760 5,150 310 0 4,030

hi•%J Damage 66,310 44,650 2,370 — 35,380 3O~

~ o 40 ~9
-
~ 

Area 6,000 8,760 5,150 310 5,740
• ‘ Damage 45,420 75,950 39,400 — 3,040 50,400

~~ ~ 
Area 1,840 6,000 5,760 5 ,460 6,260

_________________ 
Damage 13,930 52 ,020 67,010 53,510 54,960 46~

20 0 46 620 Area 1,100 1,840 6,000 14,220 6,570
• ‘ Damage 8 ,330 15,950 45,900 139 ,360 57 ,680 49~

21 0 48 780 Area 1,070 1,100 1,540 20,220 6,860 4~
________________ 

Damage 8,100 9,540 14,080 195 ,160 60,410 51~
Area 760 1,070 1,100 22,060 7 ,090 4~22.~ ~~~~~ Damage 5,750 9,280 8,420 216,190 62,250

2~ O~i’ ~2 
Area 100 410 520 24,100 7,390 4J

‘ ‘ ‘ Damage 760 3,550 3,980 236,130 64, 580

26 ~ 51 460 Area 1,030 100 410 24,620 7,660
• 

~~~
‘ Damage 7,800 870 3,140 �41,230 67,430

27 0 55 620 Area 580 1,030 100 25 ,030 ‘7,840 ~~~~• ‘ Damage 4,390 8,930 770 245,290 68,840
28 0 56 7~~ 

Area 570 580 1,030 25,130 8,000 4~• ‘ Dimage 4,310 5,030 7,580 246,270 70,240
29 0 57 ‘60 Area 350 570 530 26 ,160 s ,100 5

• ‘“ Damage 2,650 4,490 4,440 256,370 71,120

“ 0 58 ~so Area 590 350 570 26,740 8,270 5
________________ 

Damage 4,470 3,030 4,360 262 ,050 72 ,610

~ 
Area 840 590 350 27,310 8,510

________________ 
Damage 6,360 5,120 2,680 267,640 74,720

32 0 61 500 Area 570 840 590 27,660 8~670
• ‘ Damage 4,310 7,230 4,510 271,070 76,120

(1) Stage 23.0 and 24.0 om itted.

_ _  
_
~

_i
~~~~~~~~~

_
~_•_~~ ~~~~~~~~~~~~~~~~~~~~~~~



8ai~.m1e Crop Damage Curve Computations

Stage - Damage Curve Computations
Area in Acres Damage in Dollars Gage - Terre Haute , Indiana

Soybeans Wheat [ Hay Pasture J Oats
Land Use 49.7~ L.U. l4.l~ L.U. 6.s~, L.U. 3.0% L.U. 2.9% L.U . 0.2% Damage

~7.65 [ 3’i- S9.8O ~o•78 ~l2.0O 41.93 41.23 40.17 Total
0 0 0 0 0 0 0

0 
— 

0 90 50 20 20 
- 

1 
-

— — 790 600 240 220 10 4,210
0 0 1,550 970 330 320 22

— — 13,610 11,640 3,940 3,590 220 74, 660
310 0 4,030 2,520 860 830 57

2,370 — 35 ,380 30,240 10,260 9,320 580 199,110
5,150 310 5,740 3,580 1,220 1,1SO 81
39,400 3,040 50 ,400 42 ,960 14,550 13,250 820 285,790

— ~,760 5,460 6,260 3,910 1,330 1,290 89
67,010 53, 510 54,960 46,920 15,870 14,490 910 319 ,620

6,000 14,220 6,570 4,100 1,400 1,350 93
45 ,~ 00 13-),360 57 ,680 49,200 16,700 15,160 950 349 ,230
1,s40 2Q,220 6,880 4,290 1,460 1,410 98

14, 0~0 l9~ ,160 60 ,410 51,4u 0 17,420 15,~i30 1,000 376,020
1,100 22 ,060 7,090 4,430 1,510 1,460 101
3,420 216,190 62,250 53,160 18,010 16,400 1,030 390,490
520 24,100 7,390 4,610 1,570 1,520 105

3,~~0 236,130 64,380 55 ,320 18,730 17,070 1,070 401,540
410 24,620 7,660 4,790 1,630 1,530 109

3~~40 241,280 67,430 57,480 19,450 17,740 1,110 416,300
100 25,030 7,340 4L~90 1,670 1,610 111
770 245,290 68,840 58,660 19,920 ld ,080 1,130 426,030

1,030 25,130 8,000 4,990 1,700 1,640 113
7,350 246,270 70 ,240 59,~ 80 20 ,280 18,420 1,150 433,460

560 26,160 6~100 5 ,060 1,720 1,660 115
4,440 256,370 71,120 60,720 20 ,520 id ,640 1,170 440,570

570 26,740 6,270 5,160 1,760 1,700 117
4, 360 262,050 72,610 61,920 21,000 19,090 1,190 449,720

350 27,310 5,510 5,310 1,810 1,750 121
2,660 267,640 74,720 63,720 21,590 19,650 1,230 462,710

590 27,660 8,670 5,410 ~~ S50 1,790 123
— 4,510 271,070 76,120 64,920 22 ,070 20 ,100 1,250 471,630

PLATE NO. ~—3
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APPE~IE’ C

CCOT ALLOCATICN AI~~ ArPCRTIC I~~~NT

1. ALLCCATICI- : OF COSTS bET~’-’PEI! E P A . a~ Gene
015’ costs for each reservoir project tas made to obt
distribution of costs among the ]~urI ooe~ served . P
allocnted by the separable costs — rcnI~irdng ti’nc-~iprovides an equitable distr~ l— utio:. iinC-r,g purpooec b
costs allocated to each purpose from exceedir .C its
tive costs , thichever is lower , (b) requiriro e~~nh
leant it: :et~t rable cost , ar.d (c)  ~etween these l iio
:har~rg of the savirgs resulting from mu~t-i ;1e r ur ~The separable cost of each project p u i — T cse is the S
the coct of the multiple purpose project and tho cc
v,’ith that purpose omitted . Triple costs are those
the project purposes but not by other p-ui’pose: is. t
fic costs are cos ts of phys ically identi~ ioble 1 - c l
one purpose . Joint—use costs are for fadili-t ie: :h
project purposes , such as the don structure. The c
each reservoir are presented in tables 1 through 11
inc lude the initial plus future increment: of gene r
development .

b. Investment Cost:. Investment costs are ±h-
first cc~ts and the accrued interest during the con
the pro ject . This interest was computed by multip1~cost of the project by a three percent interest rat
the construction period . The estimated constructie
posed projects ~‘a: os:ujred to be four years . Detmi
first  cocts of each of the pro jects are given in Ap

c. Annual Cost:. (1) General . For the purp-
tion and cost allocation studies , i nvestment costs
tenance and ma jor replacement costs must be reduced
basis . In allocot-ior of costs for multiple purpose
annual equivalent oncunt was computed in the follow

(2) Interest and Amortization. The inve:
thiced to their average annual equivalent by cons ide
amortization of the initial investment . An intere r
cent and ar. amortization period of 100 years was us
tioris . For the future incremental investment in re
the intercot and amortIzation was redi..~ed to a
vestment factor of 0.65047 . This uos co n t u tI -d

sary investment fo1lovth-~g the acceleratc-d grotm i
putir.ç the average annual benefits of the f- ~tu :~ -

(3) ~~~~~~~~~~~~~~~~~~~~~ - - -
tion and maintenance costs for ih ’ ~
recreation are based upon a~ t-ual - -~~

-- --- 5 -~~~ -- S . -  - 
-5
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District, Louisville, Kentucky. Costs for the future increment of
general recreation were discounted to present value by the investment
factor 0.65047.

(4) I~ajor Replacement. Certain major components of the darn,
such as electrical and mechanical equipment, are considered to require
replacement 50 years after the project is completed. General recrea-
tion facilities having a cost equal to or.e-third of the initial costs
are considered to require replacement every 25 years. The estimated
future costs of these replacements ~ere converted to an average annual
equivalent value over the entire project life by compound interest
methods .

(5) Annual Financial Costs. The sum of the above items
gives the total annual financial costs vihich differs from the annual
economic costs by the amount of the economic cost of the loss of land
prcductivity anticipated during the project life.

d. Alternative Costs. (1) General. Estimates of alternative
costs for individual single purpose projects were used in the cost
allocation studies as a basis for limitin g the benefits and for
identification of separable costs . The basis for computing these
alternative costs is described in the following paragraphs.

(2) Alternative Cost of Single Purpose Projects. The bases
fo ” estimating costs of alternative projects for flood control , water
4uality control, water supply and general recreation were ; (a) that
the alternatives would supply the same level of benefits as provided
by these purposes in the multiple purpose projects; (b) that the
alternatives considered are the most economical projects to be
developed for these purposes; and (c) that the alternatives proposed
be feasible ar.d even probable in the absence of the proposed projects.
The determination of the alternative, or opportunity costs, measures
the ecor~oznic cost foregone by including the purposes in the multiple
purpose project. In the case of flood control, these alternate proj-
ects were assumed to te at the site of the proposed multiple purpose
project. In the case of water supply and water quality control
storage included in the Patoka Reservoir, the alternative cost was
determined by construction of a single purpose reservoir at the
Patoka Reservoir site . The alternative cost of water supp].y and
water quality control storage at the proposed Lincoln Reservoir was
computed on the basis of single purpose reservoirs located near the
proposed project site . In all cases the alternative cost of g~~eral
recreation was determined by multiplying the expected number of
visitor days, as furnished by the Bureau of Outdoor Recreation, by
the value that state park systems have spent and/or are willing to
spend for general recreation projects. Alternative costs for general
ar.d fish and wildlife recreation are developed in table 10.

(3) Alternate Dual and Tn -Purpose Projects. For the purpose
of deriving separable costs, a series of estimates were prepared for
each multiple purpose project with one purpose omitted . Each estimate
was based on these cost estimates at the site of the proposed multiple
purpose project . C-2

Rev 16 War 1964

_ _  ~~~~i~~i~1i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1



r~~~~~~~ _ _

H
~~ 

~~ i
-4Q?
I

Ar

3
~~~I.

-4

~~— ‘~ —
3

~
0 

~~ - -~ -
~-‘ 

~~~IJ~~

N N 0””

~§ ~:j 0’~~ -~ ~~~~~ g~

.
~i! ~~~~~~~ ~ $

-4 p~ -4 -4

~ &

4 ~ I 4 u~j
I ~U ~~

0—3

ii~ ~~~~~~~~ 
____________________________



-~~~~~ -~~~~~ —~~~~~~------ ~~~~~~~ 
~~U _.,~-_r - .

~
_. —

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

~

TABLE 2

LINCOLN RESERVOfl~
SUliv~ARY OF ThVESTI’AE~~ C~$TS (~a,ooo)

Specific costs
Flood h ater
con— quality Water Recrea- Joint use

Item trol control supply tion facilities Total

Lands and
damages aOO 12,000 12,800

Relocations 9,348 9,348

Reservoir and
pool prepara-
tion 2,045 2,045

Dain and ap-
purtenances 4,150 4,150

General recrea-
tion (m it .) 2 ,040 2,040

Fish and v,ild-
life 143 143

Buildings,
grounds and
utilities 114 114

Permanent oper-
ating equipment ~0 80

Total initial 2,983 27,737 30,720

Interest durIng construction 179 1,664 1,843

General recrea-
tion (future increment) 2,280 

_______ 

2,280

Total Investment Costs 5,442 29,401 34,~43

C-4
Rev 16 Mar 1964
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TABLE 3

LINCOLN RESERVOIR

ALLOCATION OF COSTS (~l, 000)

SEPARABLE COSTS - REMAINING BE~~FITS METHOD

L’ater
Flood quality Water Recrea-

Item control control supply tion Total

1. Benefits 1,890 44 11 964 2,909
2. Alternative costs 969 44 11 722 1,746
3. Benefits limit 969 44 11 722 1,746
4. Separable costs 626 9 7 372 1,014• 5. Remaining benefits 343 35 4 350 732
6. Allocated joint costs 155 16 2 159 332
7. Total allocated financial

costs 761 25 9 531 1,346

Allocation of Operation, Maintenance and Ma jor Replacement Costs

8. Separable costs 20 225 245
9. Allocated joint costs 11 1 11 23

10. Total allocated costs 31 1 236 266

Allocation of Investment Costs

11. Annual investment costs 750 24 9 295 1,~176
12. Capitalized investment

costs ( increment dis-
• counted) 23.687 756 2 4  9,317 34, 046

13. Discount (future
‘~
. increment ) - - - 797 797

14. Total capitalized m v .
costs 23,667 758 284 10,114 34,t~43

Allocation of Construction Costs

15. Specific use m v .
costs 5,442 5,442

16. m t . during construc-
tion 179 179

17. Joint use m v . costs 23,687 758 284 4 ,672 29,401
18. m t . during coristruc—

• tion 1,341 43 16 264 1,664
19. Construction costs of

joint use facilities 22,346 715 268 4,408 27,737
• - 20. Construction costs of

specific use facilj—
ties 5,263 5,26:?

21. Allocated construction
costs 22,346 715 268 9,671 33,000

C ~ Rev 16 Mar 1964
— .-- -‘~~~
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TABLE

(Cont ’d)

Water
• • Flood quality Water Recrea-

Item control control supply tion 
— 

Total

AM Cost Offset

j 22. Specific use facili-
ties 271 271

• 23. Ratio (llr.e 19) (.8056) (.0258) (.0097) (.1589) (1.0000)
24~ Joint use facilities 1,572 50 19 311 

• 
1,952

25. Net allocated eon—
struction costs 20,774 665 249 9,089 30,777

I

C-6
Rev 16 LIar 1964
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TABLE S

GLIFTY CREEK RESERVOL~SU1- 1~ARY OF ThVEST1~NT COSTS ($1,000)

Specific costs
Item Flood Recrea- Joint use

_______________ _________ 

control tion facilities Total

Lands and damages 186 1,624 1,810

Relocations 2,600 2,600

Reservoir and pool prepara-
tion 161 161

Dam and appurtenances 7,357 7,357

General recreation (initial) 1,270 1,270

Fish and wildlife 127 127

Buildings , grounds and
• utilities 115 115

Permanent operating
equipment 86 86

Levees 334 
_______ 

334

Total initial 334 1,583 11,943 13,860

• Interest during construction 20 95 717 632

- General recreation (future
increment) 

____ 

2,040 
______ 

2,040

Total Investment Costs 354 3,718 12,660 16,732

L 0—9
Rev 16 Mar 1964
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TABLE 6

CLIFTY CREEK RESERVOIR
• ALLOCATION OF COSTS ($1,000)

SEPARABLE COSTS - REMAINING BENEFITS METHOD

Flood ~ecrea-
Item control tion Total

1. Benefits 550 617 1,167
2. Alternative costs 454 319 773
3. Benefits limit 454 319 773
4. Separable cost 247 253 500
5. Remaining benefits 207 66 273
6. Allocated joint costs 157 50 207
7. Total allocated financial costs 404 303 707

Allocation of Operation, Maintenance and Major Replacement Costs

8. Separable costs 14 158 182
9. Allocated joint costs 24 4 18
10. Total allocated costs 33 162 200

Allocation of Investment Oos~s

11. Annual investment costs 366 141 507
12. Capitalized investment costs

(increment discounted) 11,564 4,455 16,019
13. Discount (future increment) - 713 713
14. Total capitalized investment costs 11,564 5,168 16,732

• Allocaticn of Construction Costs

15. 3pecific use investment costs 354 3,716 4, 072
16. lirterest during construction 20 95 115
17. Joint use investment costs 11,210 1,450 12,660
18. Interest during construction 635 62 717

• 19. Construction costs of joint use
facilities 10,575 1,368 11,943

20. Construction costs of specific use
facilities 334 3,623 3,957

21. Total allocated construction costs 10,909 4, 991 15,900

0—10
Rev 16 Mar 1964
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TABLE 8

PATOKA RESERVOIR
SUL1~ARY OF ThVESTi~ZI~T COSTS (~i,o00)

Specific costs Joint
Item tecreation costs Total

Lands and damages 210 2 ,850 3,060

Relocations - 5,923 5,923
$ Reservoir and pool prepara-

tion - 919 919

Dam and appurtenances - 8,241 G ,24j .

General recreation (initial ) 1,~ 75 — 1,675

Fish and wildlife 226 - 228

Buildings, grounds and
utilities - 114 114

Permanent operating equipment — 30 80

Total initial 2,313 18,217 20,440

Interest during construction 139 1,087 1,226

General recreation (future
increment ) 3,560 3,560

Total Investment 6,012 19,214 25,226

2/ There are no specific costs for \iater Supply or ~‘1ater Quality Con-
trol

• C-12
• • Rev 16 1ar 1964 
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- • TABLE 9

PATOKA. RESERVOIR
ALLOCATION OF COSTS (~a,ooo)

h ater
Flood quality Vlater Recrea—

• Item control control supply tion Total

1. Benefits 520 219 344 1,149 2,232
2. Alternative costs 420 219 344 821 1,604
3. Benefit limit 420 219 344 821 l,~ 04
4, Separable cost 2C6 15 15 414 650
5. Remaining benefits / - 204 329 407 (940)
6. Allocated triple costs 21 - 45 72 89 2C6

• 7 . Separable cost after
• allocated triple costs 206 60 87 503 856

8. Remaining benefits 214 159 257 316 94(3
9. Allocat3d joint cost 48 36 58 72 214

10. Total allocated financial
costs 254 96 145 575 1,070

Allocation of Operation, Maintenance and Major Replacement Costs

11. Separable costs 10 263 273
12. Allocated joint costs 9 6 10 13 33
‘~~~. Total costs 19 6 10 276 311

Allocation of Investment Costs

14. Allocated investment costs 235 90 135 299 759
15. Capitalized investment

costs (increment dis-
counted) 7 ,425 2,E344 4,266 9,447 23,982

• 16, Discount (future
- 

• increment ) 1,244 1,244
17. Total capitalized in-

vestment cost 7,425 2,o44 4,266 10,691 25,226

• Allocation of Construction Costs

18. Specific use invest-
ment cost 6,012 6,012

19. Interest during con-
struction 139 139

20. Joint use investment
cost 7 ,425 2,844 4 ,266 4, 679 19,214

2].. Interest during con-
struction 420 161 241 265 1,037

22 . Construction cost of
j oint facilities 7,005 2 ,663 4 ,025 4,4 14 10,127

23~ construction coct of
specific facilities 5 ,873 5,873

24. Total allocated con-
struction costs 7~0O5 2,683 4, 025 10,267 24,000

C-13 Rev 16 I/a r 1964
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TABLE 9 (Cont’d)

PATOKA RESERVOIR

Water
Flood quality ~‘ater Reerea-

Item control control supply tion Total

ARA Construction Cost Offset

25. Specific use facili—
ties 292 - 292

26. Ratio of joint use
facilities construc-
tion cost .3864 .1480 .2220 .2436 1.000

27. Joint use facilities 638 245 367 403 1,653
• 28. Net allocated construc-

tion cost 6,367 2,436 3,658 9,592 22,055

!/ Allocated triple costs equal residual separable costs of storage
allocated to water quality control, water supply and recreation. The
incremental cost of adding these purposes to the flood control proj-
ect at the site are:

Annual costs of multiple purpose project $1, C(70
less annual costs of flood control project 420
Triple separable cost of water quality con-
trol, water supply, and recreation 650.

less assigned separable cost of v’ater
quality control , water supply and recrea-
tion (line 4) (15 + 15 + 414) 444

Equals residual triple costs to be allocated
(line 6) 2C6

0-14
Rev 16 iJar 1964
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TABLL4 10

ALT.~.IM~.ATIVL COST~G ~FI~L- Ai—~ FISH AI’D - ILDLIF~ ~ECRJA T IOi~

ReservoirItem
• Clifty

Lincoln Creek Patoka

Recreational Area—Acres
Lands S,000 600 L~,ooo

• Seasonal Pool 6,760 919 8.880
Total Recreational J’~rea 11,760 1,519 12,880

Annual Attendance
General Recreation-

• Initial 1t25,000 200,000 L~CO,COOFish and ~ild1ife ~~./ 85,000 23,000 121,000
Sub Total- Initial 51o,00G 223,000 521,000

Future Increnent 1” 675,000 600,000 9S0,000

Total i~ecreation Attendance 1,186,000 823,000 1,1a3,000

Attendance Per Acre 101 2~3 
2!

Annual Cost Per Visitor DayW 0.76 ;O.52 0.72

• . Alternate Annual Cost
Initial Attendance ~., $388,000 $116,000 $375,000
Future Increment (discounted )21 33t~,OO0 203,000 14~6,0Oo

Total Alternate Annual Costs $722,000 $319,000 $821,000

1/ B~~ Estimate - Append ix F
2/ Fish and Wildlife Bureau - Appendix F

3/ Based on all project lands

~/ 
Based on average costs of State par k sys tems

• ~J Discount factor for future increment 0.65195
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TABLE 11

SUMMARY OF SPECIFIC COSTS
GENERAL A1~JD FISH AND WILDLIFE RECREATION ($1,000)

• Item Reservoir
• Cu rt1

Lincoln Creek Patoka

Investment
General recreation - Initial

Lands 800 186 210
• Facilities 2 ,0L~O 1,270 1,875

Fish and Wildlife 
- 
l!~3 ]2~~ 

228

Total first cost —

Initial recreation 2 ,983 1,583 2 ,313

Interest during construction~
/ 179 95 

_____

Sub—total - Initial recreation 3,162 1,678 2,L~S2

General recreation -
Future increment 2,280 2,0L~O 3,560

Total investment cost-
- 

- 
recreation 5,L~ 2 3,718 6,012

Annual Charges
Initial recreation
Interest and amortization 100 53 77
Operation and maintenance 1OL~ 58 96
Major replacement 18 11 16

Sub-total — Initial recreation 222 122 189

-
• Futur e incr ement.~/

Interest and amortization I~7 142 73
Operation and maintenance 91 78 131
Major replacement 12 11 20

Sub-total future recreation 150 13]. 2214

Total Annual Charges • 372 
— 

253 1413

2/ Interest during construction -- ~ of L~ year period @
3 per cent on initial recreation only

~/ 
Future increment discounted to AAE (O.65OL~7)
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2. APP0RT ION1~~NT OF COSTS BE’I\~)EEN FEDERAL AND NCN-FEDERAL INTERESTS.
a. General. In accordance with general policy expressed in applica-
ble legislation, the allocated costs for pro ject features incorporated
in the multiple-purpose reservoirs have been apportioned to Federal and

• non-Federal interests to permit a practical and efficient plan of
development of the proposed reservoirs. Descriptions of the apportion-

• ments are presented in the following paragraphs.

b, Apportior.w.ent of Flood Control Costs. All costs allocated to
flood control in the three proposed reservoir p~~jects are apportioned
to the Federal Government in accordance with f1~.od control la~’~ Construe-
tion ccsts of .~3u,294,OOO and annuc.1 operation, rnaintenar.ee and maj~rrepair costs of Y~6,CCO are allocated to flcod control ~r,d apportioned

• 
• 

to the Federal Goverr.ment.

c~ Apportionment of ~7ater Supply Costs. All costs allocated to
• present and future water supply storage in the proposed reservoir

projects have been apportior.ed to non-Federal interests in accordance
vr~th provisions contained in the Water Supply Act of 1958 (Title III
of Public Law 85-500). The amounts allocated to non-Federal interest
for water supply at Lincoln and Patoka Reservoirs are summarized in
the following tabulation. For details of these data refer to Tables
3 and 9, this Appendix.

Reservoir
Item Lincoln 1/ Patoka

Total construction costs ~ 33,000,OCO ~$ 24, 000,COO
XLlocated non—Federal costc 249,OflO
Non-Federal construction cost as percent
of total construction costs 0.75 15.24

• Annual operation, maintenance and major
replacement cost-s 0 10,000

1/ Current values

After Area Redevelopment Act cost offset ad~ustitent

d . Apportior~.ent of Water ia~~~y Cont rol Costs. ~‘/ater quality
control is included as a project purpose at the proposed Lincoln and
Patoka Reservoirs. Because of the widespread berefits to be realized
from water quality control releases from the reservoirs, all costs for
storage for water quality control in the proposed l incoln and Patoka
Reservoirs have been apportioned to the Federal Government according to
the provision of the Federal ~/ater Pollution Control Act, Anendnents
of 1961. These costs are summarized as follows .

C-i?
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Reservoir

Item Lincoln Patoka

- • Construction costs ~ 665,OCO $2 ,438,000
• Operation, maintenance and

major replacement costs,
annual 1,CO0 6,OCO

e , ~pportionment of Gene ral and Fish and Wildlife Costs. In
accordance with the provisions of the new “Change in Cost-Sharing
Policy for Recreation and Fish and Wildlife in Survey Reports ”,
established by Section 1(c) HR 9032, 86th Congress , all costs for

• ger.eral and fish and wildlife recreation have been allocated to the
Federal Government, and rio cost sharing is required for inclusion of
these measures at the three reservoirs. Details on the determination
of this conclusion are given in Table 12 of this Appendix.

f . Apportionznent of Area Rede ye 12p1ne nt Act Effects . The value of
wages paid for construction of the proposed Lincoln and Patoka Recer-

• voirs, to persons who would otherwise be unemployed arid who live in
• ABA reservoir counties within commuting distance of the reservoir proj-

ects is apportioned to the Federal Government and thereby reduces the
construction costs allocated to the various features included in the
projects. A detailed summary of these payments is included in Section

• II of Appendix A.

A summary of apportioned construction costs and annual operation,
- maintenance and major replacement costs to Federal and non— Federal

• interests is presented in table 13.

,‘ 1.-iti Q
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TABLE 12

COST SHARING FOR RECREATICN AND
FISH AND VIIIDLIFE ENHANCE~~~NT

HR. 9032, Sec. 1(c) 68th Cor~ress

• Reservoir (4~CCo)
Item Lincoln Clifty Creek Patoka

L 1. Joint use costs (Lands and facilities)

a~ Total construction costs $ 33,CCO $ l5,9C0 $ 24, 000
b. Total , specific lands and

facilities 
— 

5,263 3,957 5,873
c. Total joint-use lands arid

facilities 27,73? 11,943 1L1,127

2. Allocated Construction Costs of Lands arid Facilities for Recreation
arid Fish and Wildlife Enhancement

a. Specific costs 5,263 3,623 5,673
b. Joint costs 4,221 1,368 3,719

• c . Other costs 0 0 0
d. Total 9,484 4,591 9,592

3. Cost Sharing Under HR 9032

a~ Non—reimbursable Federal costs
(1) Specific costs 5,2bi 3,623 5,873
(2) Joint costs 4,263 1,368 3,719

• (3) Limit on joint costs 5,148 2 ,791 3,719
(4) Other costs 0 0 00

• - (5) Limit on other costs 5,OCO 
— 

2,791 4,532

(6) Total ron—reimbursable
Federal costs 9,484 4 ,991 9,592

b. Reimbursable Non—Federal Costs
(1) Excess of joint costs

over limit 0 0 0
(2) Excess of other costs

over limit 
____ 

0 0 0
(3) Total reimbursable non- — ________

Federal costs 0 0 0

0-19
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