
_. - _ _ _ _ _ _ _ __

!
: I

j i t ,. . .. _ ,_ .., - - - - - - - - " "

m
a

f

;

k (+h;,d
'

i

! .lp")' U.S. DEPARTMENT OF COMMERCE
N National Technical lnformation Service.

V id /

|3, -. PB 280 932,

t)
a
| t- r2..n

|. !p
E

~,
.

,

$ji Trimble County Generating Station,
! !a! Louisville Gas and Electric Co.,

:

j y Kentucky. Supporting Report. Volume 11
9-

.

t G'

a Environmental Protection Agency, Atlanta, Go Region lY
tyt

: < a
-

' u
*

O
h

; C

@
||.

E
'

i l'
!

i i
s

| Feb 783
.

,

|

V
!

! )
-

|

k )
|

| \.

fh4250242830421
'

|
'''

| C ADOCK 05000546
\ PDR '

,

_ _ _ _ _ _ _____ __ - _ . .- - - - -- -- - L. - - . - - - - - - - - - da



. . _

;,
,

1
-

.

EPA 904/9-78-001-b

i O DRAFT PB 280 932
1
-3,

1 b

!p ENVIRONMENTAL IMPACT STATEMENT-

;
'

i
i
i
1

s'%
.i FA i

h,

i
i

!O
TRIMBLE COUNTY GENERATING STATION

<

!
1

|

| Supporting Report
9

i

i Volume X
|
i

i

! .

\*

i h
! UNITED STATES

*

! \/ ENVIRONMENTAL PROTECTION AGENCY
REGION IV

i 345 COURTLAND STREET. N E.,

| ATLANTA. GEORGIA 30308

NdTYOkA TECHNICAL
INFORMATION SERVICE

"'s"EE'rE EJEE" - -i

|
| t

.__ . - . - - . . . . .

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ ~ _ __ ... - , , . _ , , _ , _ _ _ . _ _ _ _ _ - . . -,.,~m_-- , _ , . ,,__ .,,,...-



?
~ '

- - - .- _ , _ , , _

i
*

,

4

i S
i i
| I

i
'

)
j ..

.

: *.
(

i

1

i'
4

j

DRAFT ENVIRONMENTAL IMPACT STATEMENT

! TRIMBLE COUNTY CENERATING PLANT
SUPPORTING REPORT, VOL. II

:

1

1

4

) 9
-

.

|

8

5

[
'

y
.

'

I

+.
Ib 4

"

l

1
-

. ._ _ _ _ ._ . _ _ _ _ - - _ _ _ _ _ _ --



!

l
. .. . . . . . . . . . . . . , . . . . _ , . . . - . _ . . , . ..

. . . . . . . . . . . _ . . . _ . . . . . . . . . . . ..
_

. . . . . . . - -.., __ ,_,

e- .

'
..

4 |

,- s s
| \ b

6.0 ENVIRONMENTAL IMPACTS OF PROPOSED PROJECT
,

*
TA3LE OF CONTEh*IS

k / ,-.
d ./g

v *y

Section- Page No.'

'

6.1 PRIMARY CONSTRUCTION IMPACTS 4 . . . . . . . . . . . . . . 6-1. .

. . . . . . . . . . . . . . 6-16.1.1 Atmosphere . ...f.. .. .

Climate . . . . . . . . . . . . . . 6-1. . . . . . . .

Air Quality . . . . . . . . . . . . . . . . . . . . 6-1
6.1.2 Land . . . . . . . . . . . . . . . 6-1. . . . . ... . .

Geology . ...................6-1. .

Seismicity. ...................6-2.

Surficial soils . . . . . . . . . . . . . . . . . . 6-2
Terrestrial Flora and Fauna . . . . . . . . . . . . 6- 3

6.1.3 Water. . . . . . . . . . . . . . . . 6-7. . . . . . . . .

Water Quantilr. . . . . . . . . . . . . . . . . . . 6-7
Water Quality . . . . . . . . . . . . . . 6-8. .. . .

Water Uses. ..............6-9. .. . . .

Aquatie Biota . . . . . . . . . . . . . . . 6-9.. . .

6.1.4 People . . . . . . . . . . . . . . . 6-11. . . . . .. . .

Effect of Plant Construction on Employment. . . . . 6-13
Wager _of construction Personnel . . . . . . . . . . 6-14
Ef f ects of Plant Construction on Housing. . . . . . 6-14

Effcets of Plant Construction en Roads. . . . . . . 6-14
) Ef f ect of Plant Construction on Traf fic . . . . . . 6-15

Effect of Plant Construction on Ambient Noise f.evels.6-17-

Effect of Plant Construction on Land Use. . . . . . 6-17
Ef fect of Plant Construction on Area Social
Structure . . . . . . . . . . . . . . . 6-17. . . . . .

Effect of Plant Construw ton on Schools . . . . . . 6-19
Effect of Plant Construction on Cultural Aspects. . 6-19
Effect of Plant Construction on Recreation
Facilities. . . . . . . . . . . . . . . 6-19. . .. . .

Effect of Plant Construction on Aesthetic
Characteristics . . . . . . . . . . . . . . . .6-19. . .

Effect of Plant Construction on the Surroundi_n1
Area's Quality of Life. . . . . . . . . . . . . . . 6-21
Effect of Plant Construction on Sensitive Areas . . 6-21

6.1.5 Trancmission Line construction impacts . . . . . . . . 6-21 '

Introduction. . . . . . . . . . . . . . . 6-7.1. . . . .

Impacts on Surficir.1 Soils. . . . . . . . . . . . . 6-23.

Impacts on Terrestrial Flora and Fauna. . . . . . 6-23.

Impacts on Water Quality and Aquatic Biota. . . . . 6-26
Impacts on People . . . . . . . . . . . . . . . . . 6-26e

6.2 SECONDARY CONSTRUCTION IMPACT'i. . - - - _.. .... . . . . . . 6-27,
~

,N, , 6'.2.1 Atmosphere . .' / . . . . . . . .,. . . . . . 6-27. ... .

-V 6.2.2 Land . . . . . . . . . . . . . . . . . 6-27 .. . . . .. . .

gi Terrestrial Flora and Fauna . . . . . . . . . . . . 6-27 [f.

ik*

), --

k
'

.

W

;..

'

L n. .

\
i

;
'

\



. r...,, , - - . - . . . . . . . . . - . . . . ... - . , . .. . . - ..-...-_..,y.-._.

.- - . - . . - . . . . . _ _ _ __ __

till
e

TABLE OF CONTENTS (Continued) 1
'

!

v

v Pace No.Section

6.2.3 Water. . . . . . . . . . . . . . . . . . . . . . . . . 6-27*

Effect on Ohio River. . . . 6-27. . . . . . . . . . . .
Water Quality . . . . . . . . . . . . . . . . . . . 6-28

.0 28. . . . . . . . . . . . . . .4 .Aquatic Biota . .
6.2.4 People . . . . . . . . . . . . . . . . . . . . . . . 6-29.

Induced Employment. .6-29. . . . . . . . . . . . . . . .

j Induced Expansion of Disposable Income. . . .6-29. . . .
g

A Ef fect of Plant Construction on Transportation. .6-30. .

Ef f ect of Plant Construction on Land Use. .6-30. . . . .
,

Effect of Plant Construction on Cultural Aspects. .6-31.

Effect of Plant Construction on Social Structure. .6-31,

..

-E Effect of Plant Construction on Recreation. .6-31. . . .

\ Effect of Plant Construction on Aesthetic
Characteristics . .6-31' . . . . . . . . . . . . . . . . .

6.2.5 Effects of Transmission Line Construction. .6-31. . . . . .

PRIMARY OPERATION 1MPACTS . 4 . . . . . . 7. . . . . . . 6-336.3
6.3.1 Atmosphere . . . . . . . . . . . . . . . . . . . . . . 6-33

Summary of Impacts of Plant Operation . . . .6-33. . . .

Introduction. . . . . . . . . . . . . . . . . . . . 6-33
Flue Gas Emission Controls. . .6-36. . . . . . . . . . .

Flue Gas Dispersion Analysis. .6-36. . . . . . . . . . .
Terrain Ef f ects on Flue Gau Dispersion. . . .6-38. . . . s,

Flue Gas Emissions. 6-38. . . . . . . . . . . . . . . .
Ambient Air Quality . 6-40. . . . . . . . . . . . . . .

Fugitivo Dust . . . . . . . . . . . . . . . . . . . 6-46
Effects of Cooling System Emissions . . . . . 6-47. . .

Effects of Air Pollution on People. Plants. 1.;d
Animals . . . . . . . . . . . . . . . . . . . . . . 6-62

'

6.3.2 Land . . . . . . . . . . . . . . . . . . . . . . . 6-62. .

Effects of Solid Waste Handling and Disposal. . . . 6-62
Ef f ects of Atnospheric Emirsions. . . . . 6-62. . . . .

. , . . 6-68Ef f ects of Fuel Handling. . . . . . . . . .

Ef f ects of Transmission Facilities. . . . . 6- 68. . . .

. . . . 6-68Effects of Noise Emissions. . . . . . . . .

6.3.3 Water. . . . . . . . . . . . . . . . . . . . . . . . . 6-63
6-68Effects of Plant Operation on Water Quantity. . . .

Ef fects of Plant Operation on Surf ace Water Quality . 6-69
Effects of Plant Operation on Ground Wa,ter Quantity 6-73
Effects of Plant Operation on Ground Water Quality. 6-73,

| e
Effects of Plant Operation on Aquatic Life. . . . . 6-73

| *
Effects of Atmospheric Emissions on Aquatic Life. 6-73.

| y, Effects of Solid Waste Handling and Disposal. 6-74. . .
!

Effects of Fuel and Reactant Handling and Storage . .6-75j

t
,W Ef fects of Additional Barge Traf fic . . . . . 6-76. . .

. . . . 6-7 8Effects of Plant on Flooding. . . . . . . .

|
'

,/--.

ii
- . . , . . _

- - - _-: .
. .- . -

-

*

O

.- . _ . . _ .

E



- . . . . . . . . . . . . , , . _ . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . .

J
'

, _ .. :% - - _ . - - _ . _ _ _ _

' O%,

!

'

B BLIOGRAPHIC DATA l. herort No. 2. I en igu j. W . m$HIET EPA 904/9-78-C01,.$ Jp 1 J /t
'

4. l eine, ana tivbtit!' Draft EI".; Trimble do. Generating Station * E " D''7' ' " ~
F

r Draf t Trimble Co. Generating Suppoting Report. Vd.. #~ Egbruarv 1978
s.

7. A ut hor (s ) 8. Performing Organsaatson Rept.
*

N o.
1 eve nenn,e,*4mn car.efan vr n tu., t an W R&9mnen

9. Perf orming' Urgansaation hame and AJJress ' 10. Prosect/ Task, tork Cast No. *

| EPA, Region IV, EIS Branch
! 345 Courtland Street II. Conireet/0 ant No.

Atlanta, GA 30308

l 12. Sponsorina Orgsanastoon hace and AdJress 13. Type of Heport & Period
fg y hg 9 Coeered4

Draft EISi
'

.

, 14
4

e5. Supplementary NEs

; ''.

1 16. Abstracts

* LG&E proposes to construct a 2340 megawatt coal-fired steam electric generating
station at Wises I.anding, Kentucky, Ohio River mile 571. A 1000 acre site for,

i structural and pond facilities is needed cs are two ajacent ravines (1300 acres)

! ) for solid waste disposal. Associated transmission facilities are also proposed.
|

s Major Federal actions for the project are issuance of new source NPDES Permit
from EPA and a section 10/404 Construction Permit from the Army Corps of Engineers.
Air Quality and scrubber technology are the major issues. Aesthetic and secondary
impacts to the river valley are also significant issues.

,

'

I

i

17. Aey lords and Doevener.: Analysis. lie. Descriptors

' Wises Landing
Ohio River
Iouisville Gas & Electric

i Steam Electric
Generating Station
Scrubber
Air

e

17b. IJentifie n/Open Feded Terms*

b
.

. 4

'

f 17s. COSATI Feeld Group'
'

/ 18. Awastatss& sty . statement 19. det ersey t. lass t ihas 21. ha.ot Pages
Report ) 3/ 3 ' .-f *Nf* f _4 tt f f'11 D

29. 4ecuesty44asstanon 22. Preer.

1. "'% ,e,rn AILi-AoI
,o n . . . . .s . n .. . . m , s ,,v o ,, . . s ,. . .. . . ... . .,,, -e-.............~..-.., ....-. .-..... ...

.

l

| _ _ _ .



_ _ _ _ _ _ - _ _ _ _ - _

!
1

I

_ v ..,..- & . ~ . .r.-...~ ....,,,......-n..n,. --- e . _ w =---- _ a.
-

. . . . - - - . -- - -

s'

(
'

TABL1. OF CONTENTS (Continued),

v

b Section Page No.

6.3.4 People. . . . . . . . . . . . . . . . . . . 6- 7 8. . .. ..

Effect ou Population . .6-79. . . . . . . . . . . . . .

Wages oi Personnel . . .6-81. . . . . . . . . . . . . .

Effect of Income . .6-82.. . . . . . . . . . . . . . .

Effect on Housing. .6- 82. . . . . . . . . . . . . . . .

Effect on Schools. .6- 83...... . . . . . . . . . .

Effect of Noise Emissions. .6-84. . . . . . . . . . . .

Health Effects of Air Pollution. .6-85. . . . . . . . .

Effect of Additional Barge Iraffic . . . .6-86. . . . .

Effect of TranPmission Facilities. .6-92. . . . . . . .

Vis sal Ef fects of Proposed Plant .6-96. . . . . . . . .

6.4 SECONDAEY OPERATION IMPACTS. .6-99. . . . . . . . . . . . . . . .

6.4.1 Effects of Atmospheric Emissions. .6-99. . . . . . . . . .

Signific.u.t Dehriorneton. .6-99. . . . . . . . . . . .

6.4.2 _ Land. . . ' . .6-100. . . . .. . . . . . . . . . . . . . .

-Terrestr.fal Flora. .6-103. . , . . . . . . . . , . . . .

| Terrestrial Fauna. .6-100......... . . . . . . .

. 6.4.3 Water . . . . . . . . . . . . . . . . . . . . 6- 100. . ..

I 6.4.4 P,e, opp . . . . . . . . . . . . . . . . . . . . . . . . 6 111
,

Induced Enplanent 6- 111.. . . . . . . . . . . . . . .

Indraced Expansion of Dfsposal Inccue. . .6-112. . . . . .

Tax Reve_nues hived from Wares and Sr'erding .6-112. . .

r.ffect of Slant Operatic.a on Lend Use. . 5- 113. . . . . .

Pot en:t al f or 1:ng. roved 6 ?r ric._es in irimbi . County. .6.-113

Effect of Plant Operation on Social Structure. 6- 114. .

Ef f ect of Plant Operation on Cultural Aspects

and Recreation . 6-114. ... . . . . . . . . . . . . .

6.5 ' LCNG-TERM VERSUS SHORT-TERM IMPACTS. . . . . . . . . . . . . 6-115
6.6 COMMITMENTS OF RESOURCES . . . . . . . . . . . . . . . . . . 6-116
6.7 UNAVOIDABLE ADVERSE IMPACTS;, . . . . . . . . . . . . . . . . 6-116
6.8 BENEFIT / COST ANALYSIS. . . . . . . . . . . . . . . . . . . . 6-121

6.8.1 Benefit / Cost Methodology. 6 121. . . . . . . . . . . . . .

6.8.2 Benefits. . . . . . . . . . . . . . . . . . . 6 122. . . .

Direct Benefits - Value of Delivered Energy. 6 122. . .

. Indirect Benefits. 6-123 .
. . . . . . . . . . . . . . . .

( Sununary Statement of Economic and Social Benefits. 6- 128
| 6.8.3 Costs . . . . . . . . . . . . . . . . . . . 6-128. . .. .

Direct (Internal) Proicct Costs. 6 128. . . . . . . . .

External (Indirect) Project Costa. 6 131. . . . . . . .

o

* LIST OF TABLES
,

3 Number
o

6.1.4-1 ESTIMATED CONSTRUCTION PERSONNEL, TRIMBLE COUNTY 6-12
*

CENERATING PLANT
-

,. . 3
iii

w .. -

\
\

.

\ s.

't \
.



_

i!

' .. _ _ - - ._ar-..,-. m. . . . ~ . . . . . - - . . . . - . . . . . .
.

1
- . ._ . ,, -- - . - . . _* * - -

t

i O
!, LIST OF TABLES (Continued)

( -

Number Page No.

l
*

6.1.4-2 TRIMBLE COUNTY PIANT SITE, ADDITIONAL BARGE TRAFFIC
- DUE TO PIANT CONSTRUCTION 6-16

6.1.4-3 COMMERCIAL BARGE TRAFFIC PROJECTIONS, MCALPINE AND
CANNELTON LOCKS AND DAMS 6-18

6.3.1-1 MAKIMUM GROUND-LEVEL POLLUTANT CONCE:eTRATION (ug/m )
! RESULTING FROM OPERATION OF THE TRIMBLE COUNTY
j GENERATING PIANT AS A FUNCTION OF THE NUMBER OF UNITS
j IN OPERATION 6-3$

6.3.1-2 PROPOSED TRIMPLE COUNTY GENERATING PIANr EMISSION
PARAMETERS 6-37

i
I 6.3.1-3 COMPARISON OF THE PROPOSED TRIMBLE COUNTY GENERATINC
j PLANT AMBIENT LEVELS TO THE FEDERAL AND STATE AM31ENT

] AIR QUALITY STANDARDS 6-41 .

J
'

6.3.1-4 MAKIMUM 3-HOUR AND 24-HOUR AVERAGE SLLFUR DIOKIDE
CohCENTRATIONS FRCH COMBINED IMISSIONS OF THE CLITTY
CREEK AND T'iIMBLE COUFTY GENEAATING PLANTS 6-43

1 6.3.1-5 CtVJLING "0;JER DRII'T EEPOSITION - MODEL IMPACT

! PARAMETERS, TRIMELE COUNTY CEHERATIliG STATIO:1 6-52 L'

!

! 6.3.2-1 CLOSEST POLLUTION-SEN3ITIVE CRGPS WITH THEIR DISTANCE
AND DIRECTION FRCH THE CENIER OF THE PLANT SITE 6-64'

4 6.3.2-2 ECONOMICALLY IMPORTANT VEGETATION OF THS PLANT FITE

f OR ADJACENT AREAS RECORDED AS SENSITIVE TO VARIOUS
j AIR POLLUTANTS TO BE EMITTED BY TRE PRO'OSED TRIMBLE
| COUNTY GENERATING PLANT 6-65

i
. 6.3. 'e-1 OPERATION PERSONNEL - PERCENT OF COUNTY POPUIATION-
'j AND TOTAL ANNUAL PAYROLL, TRIMBLE COUNTY GENERATING

PLANT 6-30

; 6.3.4-2 ESTIMATED NOISE LEVELS (dBA) AT THE BASELINE MONITORING
LOCATIONS WITH BOTH PLANT AND COOLING T'NERS IN'

OPERATION, TRIMBLE COUNTY GENERATING PIANT 6-911

,
i
i . 6.6-1 RESOURCES THAT WOULD BE CCHMITTED TO THE PROPOSED

'K TRIMBLE COUNTY GENERATING PLANT 6-117, ,.

. 6.8.I-1 PROJECTED ENERGY PRODUCTION AND SALES REV."NUE,

f TRIMBLE COUNTY GENERATING PIANT 6-124

'

6.8.1-2 SUMMART - PROJECTED ECONOMIC AND SOCIAL BENEFITS
~

OF PROPO. SED TRIMBLE COUNTY GENERATING PLANT 6-129 .s
1

* ~ =* w

iv
. . * t *

-- -

*
.

/ 3:.|1; -
. .

;
.- .. . .

, !
_ . _ _ _ _ . - _ . , _ _ _ _ _ _ _ . . , , __ ._. . _ _. __ , _._ _ , _._



.

w- -- . _ . - . _ . ... , =,
- -;- _m m s,,,__

. _ _
. y

._ . . - - - - - -

,

| k
't

'

LIST OF FIGURES
I

I

- Number, Page No.

6.3.1-1 AVERACE ANNUAL FREQUENCY (HOURS) OF VISIBLE COOLING'

TOWER PLUME LENGTH 6-49

6.3.1-2A ANNUAL AVERAGE DISTRIBUTION OF COOLING TOWER SALT
DRIPT DEPOSITION (KG/XM -HONTH) 6-532

6.3.1-2B ANNUAL AVERAGE DISTRIBLTION OF COOLING TOWER SALT
2LAIFT DEPOSITION (KG/KM . MONTH) 6-55

6.3.1-3A ANNUAL AVERACE DISTRIBUTION OF COOI.ING TOWER LIQUID
DRIFT DEPOSITION (GAL /KM -MONIN) 6-572

6.3.1-3B ANNUAL AVERAGE DISTRIBUTICN OF COOLING TOWER LIQUID
DRIPT DEFOSITION (GAL /KM -HONTH) 6-592

6.3.3-1 OHIO RIVER PATER TDIPETdTURLS AT LOUISVILLE, KENIUCKY |f.IVER MILE 600.6 6-71 ;

6.3.4-1 F0 WET. PLANT SPECTU., TYPICAL FANGE F0tt 500 TC 1500 MW
PLANTS AT 2500 FEET 6 87

6.3.4-2 2ANGE OF NATURAL DRAFT C00 LITE AT 3tEd FEET 6. 69
~ 6.3.4-3 RADIO STRENGTH TEST LOCATIONS 6-93

6.3.4-4 FAIR & FOUL WEATHER RI 6-97
'

6.4.1-1 PROPORTION OF ANNUAL AVERAGE SIGNIFICANT DETERIORATION
INCREMENT FOR SO2 USED BY THE TRIMBLE COUNTY PLAhT |5%, 10% 1.*0PLETHS 6-101

6.4.1-2 PROPORTION OF 24-HOUR AVEAAGE STCHIFICAN'a DETERIORATION
.

INCREMENT FOR SO2 USED BY THE TRDtsLE COUNTY PLANT
25%, 50% 75% ISOPLETHS 6-103 1

6.4.1-3 PROPORTION OF 24-HOUR AVERAGE SIGNIFICANT DETERIORATION
INCREMENT FOR F02 USED BY THE TRIMBLE COUNTY PLANT
10%, 25% ISOPLETHS

,
6-105

5
6.4.1-4 PROPORTION OF 3-HOCR AVERACE SIGNIFICANT DETERIORATION

INCREMENT FOR SO2 USED BY THE TRIMBLE COUNTY PLANT
87% 75%, 50% 35% ISOPLETHS 6- 107

| j' 6.4.1-5 PROPORTION OF 24-HOUR AVERAGE SIGNIFICANT DETERIORATION
j

~

INCRDfENT FOR TOTAL SUSPENDED PARTICULATES USs.D BY THE'

, TRIMBLE COUNTY PLANT 30: ISOPLETH 6- 109

| I
-

V

*

, .. ;. , , , , . . - . _ , r,- .i._ . = - - * "

~

l

|
-- __ _ _ _ _ _ _ _ _



. . _ --

. . . . . - --

g. . . ,_ n . . a. . ~ -. ~ -- ~ ~ ~ = y ~~*.t-'~~~'~~~~~~'~'''~~'*"*

. . . . . . .
'

---- -

.

'

,

T

6.0 ENVIRONMENTAL IMPACTS OF PROPOSED PRO.IECT.

"

6.1 PRIMARY CONSTRUCTIOt! IMPACTS
.

The discussion of primary construction impacts has been divided
- into two main sections: impacts from construction of the plant and

impacts from construction of the transmission line. This has been,

done because of the preliminary nature of the Indiana transmission'

line study, which allows only generic impacts of transmission line
construction to be addressed at this time. Measures to mitigate
construction-related environmental impacts are addressed in Section
7.0 and are contained in the draf t National Pollutant Discharge
Elimination System (NPDES) permit for the project (Appendix T).

6.1.1 Atmosphere *

c11aste

Construction operations associated with the proposed Trimble Courty
'

Generating Plant should in no way alter the local climatological con-
dicions.

Air Qualiry '

|
- The construction phase of the proposed project vill span a period of

epproximately 14 years, during which time each of the '.?our units sill be
brou 9t on line. Luring this period, ambient air quality in the vicinity-

cf the site will be modified to an excett cependent upon ths; nature ofv

constructica su.tivities. Fugitive dust will be raised from untreated or,

unpsved road surfaces or unvegett.ted areas during dry, high wind speed *

conditions and/or with movement of heavy equipeent.

Concentrations of nitrogen oxides, carbon monoxfde, cad hydrocarbons
will increase dus to engine exhaust from construction equipment and ex-
haust from automobiles used by the construction work force to travel to'
and from the site.

Fugitive dust is likely to be the most significant probisa and will
require the siti.gative measures discussed in Section 7.0.

6.1.2 Land *

|
Geolony

i
; a

Construction of the proposed plant is not expected to have any sig-
nificant impact on the geologic structure, stratigraphy, or lithology of,|

i the site.
|

Y The stratigraphic sequence in the recent alluvial terrace deposits *-

in the flood plain area will experience partial disruption due to site
e

" Transmission line construction impacts are described in Section 6.1.5.m

.
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excavation and earthwork operations associated eith construction of the-

facility. The excavation and earthwork operations that will interrupt
the natural stratigraphic sequence of these soil deposits will cause a v>
permanent change to occur, although the long-te:rm impact of this change j

v111 probably be positive. In accordance with the engineering aims of |*

these earthwork operations, the recent alluvial deposits will experience
,

- a mechanical strengthening and material rearrangement that is intended
,

to improve the support, conta*.nment, and drainage features of the site.
,

The geologic stability of the site is not affected by known active
faults, local tectonic movements, or potential causes of ground subsi-
dance such as mineral or fluid extraction from beneath the site. ' low-
ever, the river bluff on the east margin of the site is underlain by'

horizontally bedded strata composed of limestone and shale. Although the
bedrock itself is not prone to slope failure, the thin mantle of clayey
residual soil is probably in a natural state of quasi-equilibrium and
may be prone to minor slope failure in response to sone earthwork opera-
tious. The residual clay soils are believed to range in thickness from
about 10 feet to a maximum of 20 feet, and lie on a slope that averages
1 vertical to 1-1/2 horizontal (Nieto, 1975).

Excavation operations at the foot of this bluf f that n.ay be required
for relocation of access roads or clay bortow pits for impermeable pond |

liners may initiate shallcw sinp failure ia these residual and colluvial {
; soils. It is conceivable that such a failute, once initiated, could

'

I prepsgate uphill in au.h a manner that a sitnificant portion of the bluff
would bs afi'ected. Although minor slumping of the residual soils usy be
expected to occur infrequently regardless of plant construction ac.ivities, g
a detaile.1 ent,freering study vill be included with the design of excava-,

tions in the vicinity of the bluff area to forecast and minteize the
possibility of initisting a majct niope fcilure.

-

.
Seismicity

A site seismicity study was completed by the Applicant's design engi- ,

neer in 1975 and rerun in 1977. The 1977 study is in Technical Appendix
'

VII. The design earthquake on firm ground at the site, based on an
earthquake with a 500-year return period, is estimated to have a Modified ,

!Mercalli intensity between VI and VII and a ground acceleration value of
3 perc'ent of gravity. The proposed plant will be designed to withstand
the loads associated with this ground acceleration.

'

Surficial Soils
I

The surficial soils (natural topsoil) vill be permanently destroyed -

, in portions of the property that are subjected to major construction
activity. Topsoil in the major construction areas on the flood plain fwill have to b2 removed and relocated before earthwork eperations begin.
Some of the topsoil that will be reraved from the flood pisin area may be j

i
% stockpiled and reu.:ed as a landscape dressing after the construction phase '

is completed. This will depend on the fical design plans, which are incom-
plete at this time.. .

VAreas where natural topsoil will be removed from the present plant
enviror. ment are as follows
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Approxi- Agricultural
-

'

mate Size Soil Mode of Phase in
'

Plant Area (Acres) Association Destruction Plant Life
'

4,

__

Onsite disposal pond 180 Weeling- Renoval During con-.

Weinbach~
structionHuntington i

{Power plant construc- 38 " " "tion zone

Ancillary facilities 203 " i '" "and roadways '

TOTAL 421 '

i

The major impact of disturbing the surficini noll deposits is the|

permanent constituent of the land to usas cther the.n aga iculture.i

noval of the Weeling-Weinbach-Hantingt.'n soils constitutes a signifi-
Re-

;- ,

casa impact bec. tune thase are productive cropland solls.

_Terrestrir Q 1 ora and Fauna"
,

-

| Y1cra '

There vill be several primary construction impacts on the flora ofthe Tr/able County Cenerating Plant site. Th foll:rsing discussion
presents these impacts in the descending order of screage disturbed.

'

;

During the construction phase, vegetation will be lost. 2r . severti
of the local plant commuunities on the site and ir the ravitas.'

will censfst .af thh following approximate ac ea ,es: This h as
n

1,164 ac es - upland woods
*

**

372 acres - cultivated croplands

164 acres - pasturaland

11 acres - bottandand woods
6 .

34 acres - riparian habitat

96 acree - miscellaneous communities, including field
astgins, forest edges, fence lines, pond margins,,

roadsides, and oldfields and other abandoned lands ,

*

*

(including former homesites) *

' * 1

TOTAL 1.g44 acres 2 9 square miles !

O_ !

hransmissionlineconstructionimpactsaredescribedinSection6.1.5. i
]i * >..
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This loss of cover vegetation is unavoidabic and of major significance.*
The vegetation of the plant site will be removed gradually between 1978
and 1989; the majority of the vegetation will have been cleared by 1981.

v.

The ravine vegetation will be removed very gradually. The ravines will
be filled one at a time. Further, the solidified sludge will be placed
in terraces, starting at the back of each ravine. Vegetation will be
removed only from en active disposal portion of the ravine. Removal
will consist of clear-cutting trees and shrubs; other vegetation, as-

well as tree stumps, vill not be removed.

The sawtimber hardwoods of the upland woods have bt en harvested.'

2his action occurred over a period of many years. The remaining timber
is primarily of the poletimber and sapling size classes and has commer-
cial value as rough censtruction lumber, pulpwood, and fuel.

The cultivated croplands (400 acres") are primari y used to grow
livestock feed and are in a 3-year corn /2-year soybean rotational cycle.

from both anLoss of these croplands constitutes a major adverse impact<

economic and ecological standpoint. The following values are conserva-
tively estimated to represent the agricultural " worth" of this lar.d over
the assumed 36-yeer lif e of the f acility.

,
_ . . . ..

Rotation Pattern
| Crop Average Yield (Years) Years

Corn 80 bushels / acre 2 22
'

Soybeans 60 bushels / acre 2 h
Total Plant Life 36

Calculations

(Latest commodity values available from the Queen City Grain Company)
,

Corn $2.45/ bushel; soybeans $6.45/ bushel

Corn'

80 bushels / acre x 400 acres = 32,000 bushels /400 acres

32,000 bushels x $2.45 - $78,400/ycar

$1.724,800 eorn S yield
4 $78,400 . 22 years =

"There were approximately 400 acres under cuttivation when the site was
s

purchased by the Applicant in 1973. ,_

-
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Q Soybeana

| ,* 60 bushels / acre r 400 acres = 24,000 bushels /400 acresv

24,000 bushels x $6.45 = $154,800/ycar
4

$154,800 x it. years $ 2,167,200 soybean $ yield=,

e
~

Total dollar value of agricultural land over 36
years, excluding actual property values, etc. $3,892,000=

in addition to its econor.ic value, this agricultural land provides a
major habitat for wildlife species that utilize cropland for forage and
limited cover requirernents.

The bottomland woods vegetation type is located alaug Corn Creek, the
; oxbow area, and a small area near the southern end of the site (see rectica

5.2.4). This vegetation type is a valuable food source to vildlife of the
area; particularly valuable overstory forage species are the following:
black walaut, black locust, yellow buckeye, oak, hickory, papaw, red asul-
berry. Although the bettcaland woods constitute only 4 percent of the total
acreage required for the proposed project, its importance from a wildlife ese
standpoint (see Section 5.2.4) makes this vegetation type the most valuable,

on the site. The proposed project will destroy rpproximately 14 acres (17
) percent) of the bottomland woods on the site.

Ob The other plant communities of the site provide wildlife species
| with forage, cover, and concealment.

Removal of vegetation from the site will result in alteration and
interruption in the existing successional trends within each of the
vegetation communities. Further, loss of vegetation will bring about
removal of forage and cover species, which.are an important vildlife

; component of the area.

Vegetation removal dur.%g construction will result in erosion, sedi-
mentation, and organic and inorganic nutrient removal. Several ameliora-
tive measures to minimize this impact are discussed in Section 7.0. If..

the measures are used, the magnitude of this impact will be reduced.,

No rare and/or endangered pinnt species are known to exist on the
plant site.

*
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Fauna

'
Most of the primary censtruction impacts affecting the terrestrial '

fauna of the Trimble County Generating Plant site are related to removal*

of vegetation. Construction of the facility will result in the pern nenti

loss of approximately 1,850 acres of wildlif e habitat. Specific types
and acreages of habitat lost are presented in the previous section. The, , .'
loss of habitat (i.e., living space, food, cover, nesting, and breeding
areas) will directly affect those wildlife species that either reside

*

permanently in the construction and disposal areas or those thtt satisfy
a specific life requirement there (e.g., enter the area to feed ur stop
to rest during migration). Other primary impacts resulting from comple-
tion of the proposed project include reduction and possible elimination
of a vall-established stopover point for afgrstory waterfowl; loss of
some nonmobile species of wildlife; loss of wildlife resulting from in-
creased traffic in the plant site area; forced emigration of wildlife;
increased noise and dust levels and human disturbance; creation of edge
habitat; and alteration of the food web.

i Habitat loss will affect a diverse population of wildlife now in-
habiting the plant site area. Many species of birds (Appendices M and
N), mansnals (Table 5.2,4-12 and Figure 5.2.4-7), and ampnibians and
reptiles (Table 5.2.4-14 ) vill be adversely af fected, including several
species of economic and recreational importance-namely waterfowl, fur-
bearers, and small and large gan.a. In addition, elimination of the river
bank constitutes loss of a limited habitat type (breedins;) for bank
swallows, which have formed a nesting colony there.

.

The use of the site for a power plant will dininish and possibly
eliminate a well-established migratory stopover point for waterfowl.
As noted in Section 5.2.4, migratory waterfowl use the Corn Creek / oxbow
area and its surrounding agricultural lands during periods (primarily
the early spring) when the creek and the oxbow are flooded. Waterfowl
are important from an aesthetic as well as recreational and economic
standpoint.

Animal losses associated with construction and waste disposal will
directly affect the less mobile species of wildlife such as small rodents,
amphibians, and reptiles. If the construction periods coincide with
nesting and the emergence of the young of species residing on the site,
some of the population will- be lost.

Additional animal losses (road kills) will result from increased
road traffic in the plant site area. Species most likely to be affected
include deer, rabbits, opossums, skunks, and certain amphibians and
reptiles.

Many species of wildlife will be forced to emigrate to adjacent,

lands. Forced movement into unfamiliar areas will subject animals to
increased road traffic, predation, and competition for resources with
animal populations already in these adjacent areas. An abundant popula-
tion of raccoons could be forced to leave the present oxbow area, depend-

S ing on their reaction to construction of the plant on surrounding areas.
,

' 6-6-

:

! O
O- -

.
.

. .. .

. . . . . .. . .a .s.i ns. i a e . .. .. . ..

Io i
-

,



'

a

!

! !
i

. . . . - . . . . . ~ >

3

I
i
s

i

i
4 !j Increased dust concentrations, noise levels, and human disturbance ;,- resulting from construction and waste disposal activities will have some-

:

effect on wildlife. These disturbances will resvit primarily in animal ;
avoidance of activity areas. Species of wildlife most sensitive to !
these impacts that are presently inhabiting areas to be affected will !,

be forced to move into neighboring habitats.
[

i

!
| ' Alteration of the food web will occt.c as vegetation is removed fron

;
the site. The acres of cropland and bottomland vegetation provide eithe'- ;

part or all of the food source for a variety of wildlife species including '

I small rodents, cottontail rabbits, opossums, skunks, raccoons, foxes,'

deer, dover, quails, and many other species of birds. Food is the
critical resource as far as population density is concerned for the

|great majority at many species of ar.imals (Wynne-Fdwards,1962). The iloss of this resource will require animals to search elsewhere for
j

food, placing an increased demand on resources in already occupied j
habitats. Further, animals may be forced to eat less suitable or i

th dir t or i direct r uctic of animal era in the project
area. ~

I
!

No rare and/or endangered wildlife species were encountered during
.

I
the baseline studiss. ,

'

6.1.3 Water"

Water Quantity
-

i
t

!

Surface Water
)

Construction activities at the Trimble County plant site will not |have any effect on the quantity of water in the Ohio River. Low flov
|

in McAlpine Pool is controlled by dans upstream and downstream of the [site.
/
!

Construction activities will have some effect on the amount of i

runoff from the site. The stormwater runoff system will collect, contain, !and treat most site runoff before discharging it to the Ohio River. Some '

'

of the runoff collected in the retention basin will be lost to evapora-
tion. Also, water that collects in the onsite disposal pond will be
used for plant makeup water.

|
.t

The loss of runoff that will result from the plant construction !runoff collection system will not cause a major impact on the Ohio *

f River.>

,

l'

"Tranaission line construction impa.:ts are described in Section 6.1.5.,
,

,
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Ground Water* - _

Construction cf the power generating units, cooling towers, onsite
disposal pond, and other elements of the plant will reduce ground water
recharge from precipitation because of iscreased surface runoff and de--,

However, the net effect of plant construction and
,creased filtration. *nsignificant

operation on ground water recharge is considered to be |
.

because the volume of recharge attribut.ed to surface infiltration is
,' small relative to recharge from the Ohio River. _

g er Quality
Stormwater runoff from portions of the construction site will be

ponded and treated as required in order to comply with NPDES permit forThe retention pond is described in Section 4.3.3.
the plant (Appendix T).

Once the suspended sediment has settled out in the retention pond i

and the total suspended solids concentration is 50 mg/la or less, the
water will be trested, if necessary, to re nove oil and grease and main-
tain the pH level between 6 and 9. Thus, potential impacts on the Ohio
River from runoff diset.arge will be subrtantially reduced.

i

Runoff fros other construction areas, such au the rcrouted County
Road 1488 and the exterior slepes of the onsite disposal pond, will be
diverted directly into Corn or Barebone Creeks. Measures to mitigate the

>

sediment load carried by this runcff ara described in Section 7.0.

No appreciable degradation of water quality in Corn Creek (before
or af ter rerouting) or Bcrebone Creek will result from stormwater runoff
if care is taken to reduce erosion on the site.

In the early phases of construction, chemical toilets will be used
When the sediment retention basin is completed, a sanitaryexclusively.

treatment syr.cem will be added and the vastewater discharged to the sedi-
ment retention basin. Treatment system sludge will be hauled offsite by

After the bottom ash storage pond is constructed,a licensed scavenger.
sanitary wastewater and sludge will be discharged to the ash pond.

Equipment washwaters (containing sodium triphosphate) and associated
cleansers and contaminants will also be discharged into the onsite
disposal pond.

The previously diverted, lower 1,800 linear feet of Corn Creek will
be relocated to the north of the proposed onsite disposal pond dike.
This activity will temporarily increase turbidity in Corn Creek and
locally in the Ohio River. This turbidity will be like that createdg

during the regular dredging operations (f or sand and gravel or channel
maintenance) in the river. The stream flow velocity and sedimentation
rate may also change, resulting in changed sediment loads delivered to

% the Ohio River.
!

*This standard has been recently set aside by the U.S. Court of ._' '

Appeals.

O
.
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A less observable temporary effect from the rerouting oi Corn Creek;

j will be the probable nutrient enrichment of the new backwater area as
; nutrients enter the water from the dredged streambed soils.

; Construction of docking facilities and intake and discharge struc-
* -

| tures will cause temporary changes in the quality of the Ohio River in
i the vicinity of the construction. The docking and unloading facilitica
} and the intake and discharge structures will parallel approximately 6,000,

j feet of undeveloped Ohio River shoreline. The movement of earth and
j equipment during construction of these facilities will temporarily in-'

{ crease suspended solids and turbidity in nearshore waters adjacent to
j and issediately downstream of the site. These activities are scheduled
j to take place from September 1979 to October 1981 on an intermittent
| basis. Disturbances from these activities will be short term, and

adverse effects should be predominantly local. The effects of these;
'

activities would be overshadowed if one of the sand and gravel dredges
were working in this reach of the river.

; An increase in the amount of tow traffic in McAlpine Pool vill occur
i when berge loads of equipment and bulk materials are delivered to the site
j during construction. These cows will cause additional wave actics along

the shoreline and additional turbidity in the vicinity of the unloading
4

docks.

The bulk materials delivered to the site during cotstruction include
cement, sand, gravel, reactant, coal, and fuel oil. Ouly coal and fuel
oil would have temporary adverse effects on water quality if there were
en accidental spill during site construction. Generally, a spill would
occur only from docking and unloeding activities; the amounts spilled
would be suall.j _

l
; Water Uses
1

4

During construction of the plant, ground water will be used for a
concrete batching plant, drinking, sanitary facilities, equipment washing,and dust control. On the basis of a maximum pour of 1,600 cubic yards
of concrete per day, and sanitary facilities for 400 persons, the maximusj quantity of ground water expected to be resaoved f rom the glacial outwash

j aquifer during construction will be approximately 100,000 gallons per day,j The average use during construction will be approximately 44,000 stallonsj per day.
1

Aquatic Biota

The main impact to aquatic biota resulting from construction of the
docking and unloading facilities and the intake and discharge structures,

j
will be the increase in sedimentation, turbidity, and suspended solids

; and the rc.mspension of bottom sediments. This will also be the main
impact from the increased barge traffic associated with the constructiony

of the plant.

j High turbidity and suspended solids levels adversely affect some
j fishes by interfering with gill " breathing" and with sensory receptors
4 3 used to locate food or prey. Althouga this area of the river does not

provide fishes with a high-quality spawning area, eggs that are spawned~

near the site could be silted over as a result of the increase in sus-, <
! pended sediments.
'
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Resuspension of bottom sediments and the introduction of new sediment
,' (soils) will increase the levelu of dissolved nutrients (and possibly

- toxicants) which are released from bottom aediments and the sediments
introduced into the river from the site. Further, additional suspended j

,,

|

solids and recuspended sediments (including particulate organic matter
stirred up from the river bottom) can af f ect phytoplankton (floating 1

!plants), periphyton, and shallow-water aquatic plants by c'louding the water,

I

to such a degree that the amount of sunlight reaching these organisms is
substantially reduced. When this occurs, photosynthesis to reduced or'

prevented, and many of the light-dependent orgar. isms die.

During construction, mobile fish species will tend to avoid areas
of disturbance. Increased turbidity and sedimentation from construction
activities will prompt sore mobile benthic species to move or drift out
of the affected area. However, less mobile species will perish with
increased turbidity and sedimentation.

Because the Kentucky side of the Ohio River is dominated by pollution-
tolerant organisms, and because their densities are already low, the
impact of construction is not expected to be major. Additionally, the
impacts will be tempecary because these organisms, ai vell as the fishes,
will reestablish themselves in the area shortly af ter construction
activities have ceased.

Increased nearshore barge traf fic during delivery of construction
material and equipment to the site may alter the bahavior of fishes and
other aquatic organisms that use the shoreline for feeding, breeding, or
dwelling. As with turbidity from construution activities, higher turbid-
ities cassed by increased barge traffic could interfere with sight feeders J f
or cause gill damage through the abrasive action of the suspended sediments.

Any increases in turbidity resulting from the project are likely to
work thair primary influence by reducing the food and cover available for
developing young-of-the-year fishes during the mid and late summer season
and not by directly increasing the mortality rates of either eggs or young
fishes. Gasmon (1970) found effects of this nature in a stream receiving
crushed limestone wastes.

Additional temporary sedimentation and turbidity will be contributed
by the onsite disposal pond and retention basin construction and the re-
location of the lower portion of the Corn Creek Channel.

Benthic and periphyton communities would be adversely affected should
any material ~ spillage occur during barge docking and unloading a tivities.
They will also be affected by boat wave action and associated turbidity
in the shallows at the shorelAne. However, as indicated, existing benthos
and periphyton at the site are already low in numbers and diversity.

. Furthermore, recolonization is normally wroid.

Conditions of high turbidity regularly and normally occur during
periods of high precipitation, overland runoff, end stream discharge.
Erosion of agricultural land is the principal contributor. Such condi-e tions have become so prevalent that they are regularly viewed as periodic
natural features of river and scream teology in agricultural areas. Thus,-

turbidity in the Ohio River due to project construction will be temporary
and localized compared to that occurring as a periodic background condi-

i
tion. . . . ..

.
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The placement of the docking and unloading facilities and the*

! a. intake and discharge struerures will eliminate some aquatic habitat
along the shoreline. The structures themselves will, however, provide, .

,,

new substrate for colonization by periphyton, insects, and mullusks.
,

j
-

a stable aquatic community structure. Elimination of the trees (which
The relocated portion of Corn Creek will require time to redevelop

;

i currently provide the creek with shade and a source of insects and'
organic matter) that line the banks of the creek will increase the*

temperature of the water snd diminish the value of the channel as a
i

,

habitat for aquatic organisms, particularly fishes. '

laitially, the new channel will provide little to support aquatic
biota. Benthos will drif t into the area, but until conditions stabilize
and become more favorable, they will remain there only temporarily.
Fishes would also occupy the area only on a temporary basis until food
organisms bec.one prevalent. Initially, the area vill be dominated by
organisms that rely on planktonic or sestonic foods. As the organic
matter on the stream bottom increases with time, detritus feedars will
become more prevalent.

In the lower reaches of the new stream channel, organic enrichment '

will take place following flooding conditions. Speciation and dominatina
species types will be constantly changing until the rechannelized portion
of the stream essentially reaches equilibrium with regard to flow regimes,
substrata, water quality, and shoreline vegetation. These conditions will
dictate what populations will finally develop in this section of the stream.O ''

No species listed by Kentucky or the federal government as rare and/or
endangered were co.11ected during the survey conducted by the University of
Louisville. *

a6.1.4 People

Construction of the proposed Trimble County Generating Plant will
commence in 1978 and terminate in 1991, approximately 2 years after
Unit 4 is bromht on line. As indicated in Table 6.1.4-1, the peak
construction period will be 1983, when 695 construction personnel will
be employed at the site. Only at the beginning (1978 and 1979) and end
(1990 and 1991) of the construction period will there be relatively few
construction personnel at the site.

During the construction period, there vill be significant activity
at the site and in surrounding areas, accompanied by increased vehicular
and barge traffic, noise, dust, increased demand for public services, and
a possible temporary increase in the local population. This increase in,

population could include the addition of some minority and ethnic per-
sonnel. While these reaults are likely to cone.itute adverse impacts,
benefits, in the form of new employment opportir.ities and a new source
of income, will also accrue to the c'ounty.

>

" Transmission line construction impacts are discussed in Section 6.1.5.,,
,

.
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In the following subsection a description of the primary effects,

of plant construction is presented. A description of secondary effects
is presented in Section 6.2.4. Before proceeding, it is necessary to-,

define those areis that will be affected most significantly by construc-
tion of the planc.-

While many of the adverse effects of construction will be focused.

on the plant site area and Trimble County, most of the beneficial
effects will be experienced in the Metropolitan Louisville area, primarily

' because ti.e majority of construction personnel will be obtained from this
area. The proposed site is within commuting distance of Louisville, and
there will not be a major relocation of construction workers to the project
area. Also, ber.use of the significancly greater availability of goods
and services in the Louisville area, it is expected that most of the
employees' wages will be spent there. For these reasons. Trimble County
is defined as the " local" impact area and Metropolitan Louisville is
defined as the " intermediate" impact area. While some effects will be
experienced in a much broader " regional" area, most of the impacts will
be experienced in the local and intermediate areas.

Effect of Plant Construction on Employment

As previously indicated, most of the construction labor force will
be drawn from the Louisville area. In past projects, the Applicant has
employed approximately 70 percent of the construction labor force through
its Louisville Construction Department, with the remaining 30 percent
coming from subcontractors on an as-neeced basis. The majority of sub-
contractors are also drawn from the Louisville area, although, for this'~

proj ect, some may be obtained from Madison, Indiana and Cincinnati, Ohio.
Some skilled and unskilled laborers may be hired from the local area;
however, they will account for a relatively small percentage of the total
labor force.

The need to draw construction laborers from outside the local ares
is reinforced because there are few construction personnel available in
Trimble County and some of the adjacent rural counties. In 1974, there
were approximately 2,232 people employed in Trimble County (Commonwealth
of Kentucky, 1975). There were 14.269 persons employed in the nearby
counties of Carroll, Henry, and Oldham. Assuming that construction
personnel accounted for 5 percent of the labor force, then there were
approximately 111 construction personnel in Trimble County in 1974.
With a county unemployment rate of 2.5 percent, there would have been
only three people available to work on the proposed project. There were
approximately 25 to 30 unemployed construction workers in the four-county ;
area during this period.

, ..

At the peak of construction, it is unlikely that more than 5 per-
! cent (35 personnel) of the labor force will relocate to Trimble County.
| This relatively small number of relocations reflects the brief time the
'

majority of construction laborers will actually work at the site. It
| * also reflects the short commuting distance between Louisville and the
| construction site, which negates the necessity to relocate. The majority

'
i

. . .
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of relocations will pro'oably include construction supervisory and
administrative personndl who will be assigned to the site during the.

vpeak construction years.

If it is assumed that each of the 35 relocating personnel brings+

a family (3.57 persons per family - the 1970 Fantucky average), then
125 persons will relocats to the county as a direct result of construc-

,

tion of the planc. This will be equivalent to 2 percent of the 1983.

This(peak construction period) projected county population of 5,962.
total increase will include 55 dependents, many of whom will be of

-

school age, in addition to the workers' spouses.

Names of Construction Personnel

over $152 million in wages and salaries will be paid to construction
personnel over the 14-year construction period. Of this total, an esti-
mated $107 million will constitute dirposable income, most of which will ,

'

be spent in the Louisville area. These weges will result in a major
benefit to the economy of the area in which they are spent. A schedule
of estimated construction wages is presented in Table 6.1.4-1.

Effect of Plant Construction on Housing

As indicated, there will not be a significant relocation of construc-
tion personnel to the local area. However, some of the laborers who may
have a particularly long (i.e., multi-year) involvament with the project
may choose to relocate in the county. There are few vacant houses for
sale or rent (University of Louisville,1974), and a demand for housing . .

could serve to stimulate new construe:: ion.
*

As previously indicated, it is unlikely that sore than 35 personnel
of the peak construction labor force will choose to relocate to the cout.ty.
It is reasonable to expect that local housink contractors could acconsodate
the increased demand, particularly if this demand is spread over a period
of several years. At present there are approximately 50 new housing
starts per year in Trimble County, and most of these houses are constructed
for existing county residents.

It is possible that sose personnel may work at the site during the
week and commute to their homes on the weekends. This would probably
result in an influx of mobile homes into' the county.- Because there are
no soning laws or public sewerage facilities in Trimble. County, this

~ could result in a degradation of local aesthetics and possibly pose health
probisms. Early planning by county officials could serve to mitigate these
potential problans.

Effect of Plant Construction on Roads

State Road (SR) 754 connects Wises Landing with Bedford, Kentucky.
*

1

County Road (CR) 1488 runs along the western side of the site, parallel
.* to the Ohio River. State Route 754 connects with U.S. Route 42, thereby

1affording access from the site to Louisville via Interstate 71.
Y
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Both SR 754 and CR 1488 will be significantly affected by construc-.

tion activities. State Route 754, which will provide primary access to
,

the site, will have to be upgraded from Class B (gross .'oad limits 30,000
,

pounds) to Class AA (gross load limit: 73,280 pounds). County Road 1488
will have to be relocated to parallel the base of the bluffs on the east
side of the site, after which it could serve as a secondary access road.-

The Applicant will bear the expense of relocating CR 1488.
.

Effect of Plant Construction en Traffic

Road Traffic

Only limited amounts of material will be transported to the site by
trucks during construction of the generating facility. Most of these i

materials will move on SR 754 from Bedford. However, there will be con-
siderable traffic generated on SR 754 due to construction personnel
traveling to and frne werk, as most construction workers will commute
to the site. Construction personnel will have to use either SR 754 or
CR 1488 for site access.

Existing traffic on SR 754 and CR 1488 is very light. Peak employment -

of 695 people during construction (assuming that between 1 and 2 peopin are
carried in a vehicle) will yield approximately 350 to 700 additional ve-
hicles a day on these access roads (see Section 4.3.2 Table 4.3.'i-1).
These traffic volt.mes will require that a traffic control system be in-
stalled at the intersection of SR 754 and US 42, near Bedford.

Barge Traffic

All of the heavy equipment, most of the fucl required during construe-
tion, and materials for the concret( batching plant will be transported to the
site by barge. The materials and equipment will amount to approximately
513,400 tons. Table 6.1.4-2 presents a breakdown of the material and
equipment tonnages that will be shipped by barge. In terms of tonnage,
aggregate constitutes the largest item. An additional 1.5 million cons
of coal will be stockpiled during the construction period.

The total 2.0 million tons of material, equipment, and coal to be
delivered to the site during construction will require approximately
2.670 barges. At approxinutely 9 to 15 barges per tav, this amounts to
from 178 to 296 barge rows over the 14-year construction period. Timing

|
of deliveries'will depend on the actual phase of construction.

'Because construction materialr. will not have to reach the plant site
at the same time, the inercase in barge traf fic would be limited to one**

or two additional barge tows per week. The Corps of Engineers (U.S. Army,
1975a) has atated that the Cannelton and McAlpine Locks handle an average
of 15 barge cows per day, or 105 per week. Thus, the increase in barge
traffic from construction of the proposed Trimble County Generating Plant
will, on the average, be less than 1 percent. (This figure includes both*

Icaded and empty [ returning] barges).
*

-
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TABLE 6.1.4-2i

i

TRIMBLF. COUtin PLAltr SITE'

ADDITIONAL BARGE TRAFFIC DUE TO PLANT CONSTRUCTION-

,

*
s

'!
'

Unit #1 Unit #2 Unit #3 Unit #4
,

Smalla Large* San 11" Large' Smalla Large Small* Larget8
!

'

Material Tons Barnes Barnes Tons Barnes Barnes Tons Barnes Barnes Tons Barnes Barnes

'

!

D 40403032 ---' -

Structural Steel 9.850 9.300 11,939 11,939'

141412 10 ---- -

'

3224 - 3530 --- ,

i
j Cement 16,200 12,960 19,514 17,673

12 :9 - 1311 ---

T '
,

111122' 5 101 81 ----

Aggregate 55,800 44,640 - - - 61,214 60,872
,

41453057 - ---

73 - ;8067 53 ---
i

[ Sand 36,750 29,400 44,267 40,091
27302025i

- ---

- ,

e

16i 16 1812 ----

Rebar 4,091 3,273 _ 4,928 4.463
6 :|4 66(over 40,000 lbs) -- --

.

40* 40* 65e 65*- - - -

i
'

Heavy Equipment 1,830 1,830 2,314 2,314
! ,-

16* 16" 20* 20"- - --

i '.

i .

himensions-3.*'widex 90' long; capacity - approximately 550 tons. Source: Flour Pioneer Inc., 1976. -

i .

Dimen ions - 35' wide x 195' long; capacity approximately 1500 tons.
^; *

* Size of equipment, rather than we.tsht, dictates number of barges required.

# ( ( (
. .n ,

; e 3.

.- .
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' Table 6.1.4-3 presents the projected increase in commercial barge
..

traffic (in tons) on the Ohio River for the McAlpine and the Cannelton ,

Locks and Dams. The total ancual capacity able to be locked through the i
. McAlpine Locks is approximate.ly 120 million cons; for the Cannelton |

,

Locks, the up . city is 130 million cons. The projections presented in ,

i Table 6.1.4-3 include the er.timated construction and operation barge |,

traffic associated with the proposed trimble County Generating Plant, as
well as other power plants scheduled to come on line by 2030. .

Effect of Plant Constracticn on Ambient Noise Levels i
1

Foise generated from tue construction activities could be more of an I,

annoyance than noise associated with norsal plant operation, due to the j

]
length of constructio and the intermittent nature of noise associated -

with construction activities. h principal noise sources are expected ,

to be diesel-powered earth movint., and material handling equipment, pumps, !

compressors, and impact tools. The area of imp.ct will be restricted to I

the Wises Landing residential area. Because const.uction will be linited
primsrily to the daylight hours, annoyance due to loss of sleep should be ;

negligible.

In the latter construction phaces, after the screening berm has been ,

constructed, there will be some reduction in the amount of noise reaching
Wises Landing.

Effect of plant Construction on Land Use-

Approximately 1,000 of the 2,300 acres comprisirg the proposed plant
site have already been purchaced by the Applicant and the residents have
moved. Until construt: ion begins, the Applicant is allowing the site land
to continue to be cultivated. At the pre.sent time, about 80 percent of the
land suitable for crops is under cultivation.

With the start of plant construction, land use on the proposed site
will be changed from agricultural to industrial. Of the 2,300 acres
comprising the site (includin6 the ra ines), only abouc 20 percent are
arable. This loss of agriculturally productive land will amount to a
loss of approximately .5 percent of the farmland (76,691 acres) in

'

Trimble County. However, because bottomland soils are very fertile,
the loss in terms of production potential is larger than the percentage
of total acreage. ?

?:

Effect of Plant Construction on Area Soci 1 Structure i.

The communities of Wises Landing (population 50) near the southern i

boundary of the site, and Bedford (population 754), which is approximately
.

6 miles from the site, .till be significantly affected by construction l

t

,.

h

i ..
,
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TABLE 6.1.4-3
.

COMMERCIAL BARGE TRAFFIC PROJECTIONS w

MCALPINE AND CANNELTON IRCKS AND DAMS
,

.

Barge Traffic in Million Tons Per Year"
# McAlpine Cannelton |

Year Upriver _ Downriver Upriver Downriver

1968 26.9 12.8 26.5 14.1

1980 40.1 22.4 39.7 23.9

1990 52.8 30.6 52.3 32.5
'

.

2000 69.5 37.3 68.8 39.8

2010 91.0 46.5 90.2 49.7 |b

b
2020 118.7 54.3 117.5 S4.4

D
2030 152.1 64.7 150.6 69.9

'

\ " Assumptions used to calculate tennage are as follows:

1. 15 barges per tow
2. 1,500 tons per barge
3. One-half of traffic is empty barges

4. 30-minute processing time
>

5. Maxim m utilization is 80 percent

6. Size of lock: 1,200' x 110'
'

?In the calculations, the following were not considered:

1. Delay time
2. Down time and stalls
3. More realistic estis. ate of 9 barges per tow
4. Effects of noncommercial barge traffic
5. Individual lock characteristics

Estiastes considered unrealistically high.
,

l.
Source: U.S. Army, 1976

s.

,
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activities. Wises Landing will be particularly susceptible to much of
the noise, dust, and activity generated at the site. Plant construction
will result in a disruption and temporary loss of the village's rural-

character. Bedford will experience enuch of the traffic going to and, ,

from the site.

The county government could be hard pressed to maintain an adequate
level of services during the construction period. An influx of mobile-

homes could necessitate an upgrading of the county's curren septic tank
severage system, and possibly require the implementation of zoning laus..

Requirements for a fulltime doctor in Bedford could evolve (at present,
there is only a nurse on duty in Bedford).

In 1970, there were only three non-whites residing in Trimble County.
Through equal employment practices, the Applicant could introduce approxi-
mately 60 non-whites into the county as part of the construction labor
force. Though most non-whites will not live in the county, their presence
could have an impact on the local social structurt

_Effect of Plant Constructior. on_ Schools

Although 53 school age dependents may ultimately relocate to Trin.ble
i County as a result of ccustru:: tion activities, the school afstem, which
!

is presently operating near capacity, could accornodate the ad!itional,

enrollments Diay,1977). This assumes an even grade distribution and an
} =xpectation that teacher's aides could be recruited to serve in the school

system. These additional demands on the school system could cause a
temporary adverse effect; however, tax revenues derived from the reloca-i _

tions would largely offset this impact.'

Effect cf Plant Construction on Cultural Aspects

There are no significant cultural features in Trimble County that
will be affected by facilities construction.

Effect of Plant Construction or. Recreation Facilities

Plant construction should have little or no effect on recreation
facilities in the county.

Effect of Plant Construction on Aesthetic Characteristics

Aesthetics of the site will change dramatically during construction
of the proposed generating facility. Plant construction will result in
the transformation of the site from a rural setting to a highly developed
industrial setting. In all, approximately 600 acres (excluding ravines)
will be disturbed for plant construction. Considering the long-term
co.amitment of land resources required for the generating plant, the trans-''

formation of the rural setting will, for practical purposes , be permanent.
Some of the most noticeable visual effects of plant construction will in-
clude the scraping and grading of the existing farmland and the building
of the cooling towers, stacks, and the various components of the generating,

'

facilities.-
-

.
!
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) The scraping and grading of the plant site will constitute the first
.

j significant visual alteration of the land. During this grading phase,
'-

i~ the onsite disposal pond will be constructed on the northern end of the
j site. The top of the dikes of the pond will reach an elevation of $30

j feet, approximately 60 feet above the existing grade. Furthermore, con-
1 siderable excavation and foundation preparation will ~ cur on the central ;

,

! portion of the site. . Earthmoving required for the it covement of plant |

'
4 access, the construction of temporary offices, and parning space for

'*
construction employees will also occur.

The most vielble features to be erected during t: e construction phase
will be the cooling towers and emissions stacks. The tallest cooling tower i

v'11 rise 500 feet above ground 1cvel, which is approximately 150 feet above j
the top of the bluffs located on the eastern border of the site. The 760
foot stacks will rise abo',t 410 feet shove the tops of the bluffs.

,

The construction of the barge docking and unloading facilities
and the transmission facilities will also altar the visual aesthetics

f of this rural setting. The barge docking and unloadinr, Cacilities con-
{ structed in the Ohio River will rise 55 feet above el e normal pool level.

| The transmission lines connecting to the switching yard in the south-
[

eastern corner of the site will be visible :o residents of Vises Landing.
,

'

! A 345-kV line will run from the crest cf tre bluff just south of Barebone
! Creek, acrest the creek and SR 754, and f ato the syitching stat.1:n at the
| southeastern corner of the rite. * rom there, Lovers will se constructed
1 west towards the river along the southern border of the af te on the plant
( side of the screening bers. The river crossing for the 345-kV circuit
j into Clark County, Indiana- will be the most visible portion of this %

corric'or. !

In sumsiary, considerable change in the visual chcra teristics of the '
,

j site will occur during the construction phase. Ths height of the cooling 2

i towers and stacks will make these features visible for considerable dis-
] tances. These tall structures may be visible to the renidents of Bedford,

j as well as to persons traveling U.S. 42 and U.S. 421. 'Ihe visual impact
- will be particularly strong on persons traveling on the river, SR 754,
3 or relocated CR 1488. The facility will also be visible from Bethlehem,
I Indiana. There are no major vantage points from the bluffs on either

side of the river, as these are heavily wooded for the most part and have
no public roads. |,

;

j Thus far, emphasis has been placed on the alteration of visual
aesthetics of the site area because the visual alteration of the site'

will, in oJr opinion, result in the most significant impact on the
,

! aesthetic quality of the area. In addition, unavoidable dust, noise.
| and the general activity accompanying the project will alen detract from
j w the aesthetic quality of the site and its surroundings. These effects

are comparatively temporary, however, and can be minimised by followingj standard construction prucedures for i.uppressing dust and acise.
,

!.
} -

.;
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Effect of Plant Construction on the Surrounding Area's Quality of Life
,

Construction of the proposed Trimble County Generating Plant will- .-
result in an alteration of local lifestyles and the quality of life in
the area surrounding the proposed site. These alterations will result
largely from the superimposition of a major industrial facility on a rural
setting. The surrounding local population, long accustomed to a lifestyle*

free of noise, dust, ar.d concentrated activity, will suddenly be aubjected
to conditions that normally typify a more urban environment. Furthermore,*

local and county services (e.g., schools, roads, sewage f acilities) may
be strained by the relocation of personnel to the area. As a result,
services and facilities might be loaded to a level where a decline in
the existing quality of sersices could occur. It is doubtful that plant-
generated tax revenues coul.1 be introduced into the affected area at a
date sufficiently early to of fset required expenditures. Therefore. the
probable initial result of plane. construction will be a decline in :he
quality of life in the area. However, the decline in the quality s'
services will probably be a :emporary effect.

,

Effect of Plant Construction on iennitive Areas
i -

| Of the seven sensitive arecs identified within the general project
area (Corn Creek; thc cxbow; the Mahoney archceological site; histcrical

,

sites in Bedford, Milton, and lluntar's Bottom, Kentucky; and Madisen,
Indians; see Sectica 5.9) two will be directly fupacted by construction !

of the proposed project: Corn Creek cr.si the c,xbow. The channel of Corn
Creek will be relocated north of its present location, resulting in
pecbable long-term reduced productivity and temporary lost of the creck
au a spawninz area. The woods associated with the present channel vill''

also be lost until replaced in time with new tree growth. A snall por-
| tion cf the oxbow and its associated bottomland woods habitat type will

| be lost to ccustruction of the onsite disposal pond.

None of the archaeological sites on the Applicant's pruperty was
considered valuable enough by the investigating archaeologist to warrant '

mitigation.

6.1.5 Transmission Line construction Impacts

!
Introduction'

| The following discussion of primary trannaission line construction

i impacts, except for i.everal specific statements about the Kentucky trans-
| mission line right-ot-way, is a description of the general kinds of

impacts that are like'.y to result from construction of a transmission
line within the oreliminary Clark County, Indiana corridor. Until the
actual preferred an' alturnative routes have been identified and a fieldp
survey conducted, a specific evaluation of project impacts cannot be made.

|

| To evaluate the probable general impacts of the construction of trans-
mission lines for the Trimble County Generating Plant, the general con-
struction practices of the Applicant need to be considered. The following,

is a list of the general practices that will be followed by the Applicant
during construction of both the Kentucky and Indiana tran* ission lines.e --
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} 1. Transmission Line construction - Transmission line construc-
'

! tion is contracted by the Applicant on a " turn-key" basis.
]

Under this arrangement the construction of the line is --~

" performed by a contractor. The utility furnishes the
material that will be a permanent part of the transmission
line, and the contractor furnishes the construction per-

, sonnel and construction equipment. The clearing of the
right-of-way is part of the construction contract. Towers

! to be used sill be of steel lattice-type construction and'

j average 130 to 140 feet in height. The average span
1 length will be 1,000 to 1,200 feet.
!

| 2. Right-of-Way Clearing - Normal practice is to clear-cut

; the right-of-way in areas with flat terrain. In hilly
| terrain, where the line would span deep valleys, the
| practice is to clear the area on the hill tops where
q the towers are to be located but to leave existing trees

j partway up the hillsides and in the bottom of the valleys--
|

1.e. , anywhere these trees do not interfere with the
' transmission lina. A emell amount of clearing is necessary

along the tranraission line center 2ine in the valleys to
allow the centract,r :o take the *onductcr palling-ropes.

from tower site to tower site.

Right-of-way agreements with propert7 owners along the
right-of-way allow the Applicant to remove danger trees"
from along the right-of-wey. Weak danger trees are cut;
healthy trees arc topped. ,,

If a tree is cot, a stump of 3 inches or lens is left above
the ground line. These sturps are sprayed with a nontoxic
basal spray to stop regrowth.

3. Construction Practices - Right-of-way agreements with
property owners give the Applicant ingress and egress
rights through the owner's property to the right-of-way.
Normally, construction of the line progreeses along the
right-of-way using ingress and egress to the right-of-
way from public roads until a stream or other terrain
obstacle is encountered. The contractor then bypasses
the obstacle, finds a new entrance to the right-of-way
further up the line, and travels back to the obstacle
from the opposite side.

The construction work area is limited to the width of
the right-of-way. If, because of some problem in a
particular area, the contractor has to move outside of.-

the right-of-way, he has the responsibility of (1) ob-
,taining permission from the property owner to travel on his

,

~

"An individual tree that, because of its height, would hit the transmission
lines if it fell. s.,
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property, (2) of repairing any damage to that property.
(3) of paying for any crop damage, and (4) of furnishing
the Applicant with a written release signed by the, . ~ ,

property owner that all repair of damages, including
crop damage, has been taken care of to the property
owner's catisfaction.

.

Damage to the right-of-way curing construction is.

repaired as the construction in that area is completed.,

Land is returned to its original condition, if this is
possible, and areas cleared of trees are revegetated
with grass. Crop damage within the right-of-way is
paid for by the Applicant. Upon completion of work,
the Applicant obtains a written release from each

! property owner stating that any and all damage was>

taken care of to the owner's satisfaction.

Measures that the Applicant will take to mitigate transmission line
construction impacts are described in Section 7.0.

.

Impacts on Surficial Scils

Tbc sorticial (agronomi:) sails of the transmission line right-of-
vay will be permanently destroyed where excavation of soils for concrete
pier foundations is required. In addition to destroying the integrity of
the soil at tower locations, the compaction and mixing of the soils within
the construction zone reduces the organic content, diminishes fertility,

; and changes the permeability and characteristics of the affected soils.,,

In addition, some erosion and runof f will occur near tower structure.s
due to suil displacement, compa: tion, ard removal. There should not be
major soil loss through erosion or runuff except in extremely steep areas,

l such as along the steep uplands couth of the plant site and the bluffs of
the Ohio River. The destruction of soils with the right-of-way will mean
small overall decrease in agricultur
which the transmission line passes. ,al productivity on croplands through;

1

Impacts on Terrestrial Flora and Fauna

Flora

Construction of the tesnsmission line will involve loss of vegetationi

through clearing of land. The approximate acreages and land types that will'

be affected in Kentucky aret

Wooded land 18.4 acres* s

Cultivated land 12.7 acres
.

Open field / pasture 3.4 acres
-

TOTAL 34.5 acres
--

,

l
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The approximate acreages and land types in Indiana are:

Pasture and cropland 251.8 acres*
.

Forest and woodlands 76.3 acres

'
TOTAL 328.* acres

| Loss of vegetation is an unavoidable consequence of right-of-way develop-*

ment. This impact will be greatest in forest and woodland areas where
growing timber stock will be removed, because woodland species require
the greatest time to develop. They represent a major loss in terns of
time And a moderate loss in terms of casumercial value. Pasture and crop-
land developed for agricultural purposes require less time to develop and
consequently are a minor loss. Furthermore, except for land occupied by
the towers, right-of-way land can be immediately returned to crop and
pastureland uses.

Fauna

The removal of ve3etation during transmission line construction hase

an important effect on the wildlife componener of the right-of-way area.
All vegetation provides s(me habitat requirements for a variety of wild-
life species. Loss of this vegetation will result in a loss of some
wildlife species fron, the construction area, either by direct destruction

p or because mobile species will leave the area. Loss of wildlife will be
grestest along woodlots and in forested portions of the route. g

A preponderance cf the vildlife species identifie.d as, probable in-
habitants of the transmission corridor are considered mobile enough to
leave the area of imusediate construction activities. Wildlife species
that will be most suscep.:ible to desgruction by construction activities
include non-mobile naamals, amphibians, and reptiles.

The removal of vegetation within the proposed transmission corridor
will result in the creation of edge vegetation that will provide forage
for wildlife species inhabiting adjacent habitats and cover for invading
small rodent species.

.

Ecosystem Stability

The various ecosystems through which the transmission lines will
| pass are likely to be affected by the clearing, construction, and general

activities involved'in transmission llae establishment. Construction
activities have geners.1 effects on the stability, sensitivity, diversity,a
importance, and vulnerability of the components of these ecosystems.

Stability. The stability of the ecosystems within the transmission
corridors will be significantly disrupted during clearing and construc-
tion activities. Tree cutting and brush removal in wooded areas will-

.
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e)eliminate relatively stable ecosystem components. Vegetation removal
.

will also diminish available woodland wildlife habitat which in turn
will diminish the numbers of species that will utilize the area immediate"

to the transmission line.

; Sensitivity. Wildlife and vegetation within the rights-of-way where,

voodland acreages are involved cocid be considered sensitive to the clear-4

ing of these areas. This sensitivity is related to the continual removal
* of woodland and replacement by cropland and pasture that has occurred in

the general project area for many years. When habitats are removed or
,

diminished in size, they alter the " balance" of both wildlife and vegeta-
tion which are characteristic of an area. In this instance, woodland and:

forestlands are being removed and replaced by open land.

Diversity. As with sensitivity, the diversity of vegetation and
wildlife in terms of numbers of different species will be influenced by
transmission line placement. n e diversity of the woodlands of the area,
both in terms of frequency of occurrence and density, will be decreased :,

as they sre replaced with open land vegetatien, The same is truc with
the typas of wildlife that frequent the voedland sites. nerefore, the

; overall diversity of wildiie and plant species conrnon to ths cite area
will ba reduced. While this reduction in diversity will not constitute

<

a drastic impact, it will contribute to the cumulative impact of diminished
habitat and species diversity that has resulted from many unrelated 1.:nd
clearing / alteration projects in the area. Theae projects tend, over the,

long-term, to bring about changes in both plaat and animal ranges by,

'

gradus 117 restrictiv, diverso areas.

' * Tapor.nnea. The plants and animals of the transnission 31ne right-
uf-way are samfler to those of the surround 2.nc land in ccaposition and

. distribution patterns. There are no known unique wildlife or vegetation
'

arean within the transmission corridor study area. In a brief field
reconnaissance, no plants or wildlife liolding rare or endangered status
were identified within the study area. The area has undergone extensive
man-made modifications. primarily for agricultural purposes. His modi-3

fication has in large measure been responsible for eliminating any'

critical, sensitive, or unique areas.

; Vulnerability. Wildife and plants of the study area appear to show
no significant vulnersbilities that are different in any marked way from
those of species adjacent to the study area. The agricultural development

| of the land has, in the past, been the predominant modification. Any
habitat or wildlife species occupying fertile and arable land within the,

' area is subject to greater vulnerability than thoce in areas of low pro-
ductivity. Therefore, the biota of the study area are probably more-

vulnerable to human than to natural stresses. n e transmission line con-
e struction will constitute a relatively minor addition to this long-term

stress, as most of the construction will take place within already
modified areas. '

.
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Impacts on Water Quality and Aquatic Biota-

.

Because the Applicant's transmission line construction practices -w

take the seisitivity of streams and water bodies into consideration
(see Section 7.0), only relatively minor impacts are expected to be
experienced by the aquatic environment. Some increased sedimentation-

and turbidity may result as runoff from construction areas, particularly
tower sites, carries eroded material into the stresas. Becauae the-

streams of the area are in primarily sgricultural areas, they are
already subject to periodic increases in sedimentation and turbidity from
runoff (see Section 6.1.3). In comparison, the amount of additional
disturbance resulting from transmission line construction will be minor. |!

The primary impact on the biota of the streams will result from the
increased turbidity and sedimentation that results from construction
activities. These impacts would be similar to (in kind), but less (in '

degrec), than those described in Section 6.1.2, especially as these
impacts will be of short duration.

Impoets on People _

Residents and landowners along the transaiasios line rightssi-wey
will be, affected to varying degrees by the transmission lir.e construction
activities. Individual landowners will lose sos.e acreage fror,their

! preperty, and farmers will lose minor amounts of cropland. In all, approx-
instely 35 acres of land will be affected by the Kentucky transmission lite;'

approximately 328 acres will be affected by the Indiar.a transmission line. ,

Annoyance in the form c'f increased noise and dust levelc will be
another impact experienced by local residents. These annoyancas, although
sometimes great, if residences are fairly close to construction activities, ,

will be of short duration.

Increas,A traffic--both trucks and private vehicles--will occur in
the construction areas. This increased traffic may affect the condition
of the roads of the area as wall as raise the noise and dust levels.
Again, these effects will be very temporary.

.

The visual impact of the transmission lines will vary. In the
innsediate vicinity of the Trimble County Generating Plant, the transmission
lines crossing SR 754 will have a large visual inpact. The lines crossing
the Ohio River will be visible to the residents of Wises Landing and to
traffic on the river. These lines will seem especially incompatible with
the surrounding natural setting. The transmission line in Clark Cour.ty
will pen.a through land that has already been modified by human activity,
and will thut, in one sense, not constitute ao strong an impact as the

" lines crossing the river. However, in open areas, which constitute the
majority of the corridor, the tall, steel transmission line towers will
be especially visible and may be considered to be incompatible with the *

flat, agricultural setting in which they are placed.
i

.
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6.2 SECONDARY CONSTRUCTION DIPACTS,

|- 6.2.1 Atmosgbere,,

There will be no secondary effects from construction of the proposed
Trimble County Generating Plant on the atmosphere, as construction in-,

pacts will cease af ter construction ceases.

' 6.2.2 Land

Terrestrial Flora and Fauna

'

Construction activities may indirectly cause a reorientation of the
; food web of the site area as forage vegetation is removed from the site.

Because the amount of forage vegetation that will be lost to wildlife
that live on or use the site is large, the stress to vegetation in
adjacent areas (as mobile animals attempt *.o relocate in these areas)
may be heavy.

'

ladirect effects on the wildlife in the plant site area resulting
from construction of the Trimble County Generating Plant include the
results of forced migration of a diverse wildlife population and the
effects of increased noise and human disturbances.

Forced emigration resulting from habitat loss will adversely affect,

'

a diverse population of woodland- and field-inhabiting birds, furbearers,
game animals, and certain amphibians and reptiles. Because most suitable

~| habitats (i.e., places where all essential needs are met at least mini-
mally) are likely to be already occupied by various individual animals--

or groups of animals, the level of competition for space, food, and other
requirements will be hir.h. Once forced into occupied, unfamiliar terri-
tory, artimals become more susceptible to other natural and physical
limitirg factors, such as predation, disease, and adverse weather condi-
tions. Habitat loss, increased competition, and stress will result in
fewer attempts by the animals to nest and raise young because not all sur-
viving animals will find suitable habitat. The overall result of
habitat loss and the effects of forced migration will be a reduction of
aniraal populations in the plant site area.

Increased noise and human disturbances may result in the disruption
| of predator-prey relationships, mating behavior, and reproduction success

(U.S. EPA, 1971). These impacts will decrease in severity as distance
from the disturbance source increases. The magnitude of noise and human
disturbance impacts cannot be assessed and will depend on many variables,
including the time of year disturbances are produced, their level and
duration, and the eensitivity of animals exposed to them.

*
6.2.3 Water

Effect on Ohio River

j The secondary construction impacts on water include increased.

' lockage water requirements, increased hazards on the river, and loss of
. _ a source area far river sand and gravel due to the unloading facilities

,

~
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|
(incressad water supply and sewage treatment problems due to the influx|

'

of construction workers were discucsed in Section 6.1.4)..

!The nrisur of water required for single lockage through the main
| lock,at McAlpine Locks and Dam is 118.4 acre-feet (U.S. Army, 1968).
)

Allowis.g 10 percent for leakage, the total water use per lockage in thej *

main lock is 130 acre-feet.4

! .

The maxiassa practicable number of lockages per day is 34 (U.S. Army,
| 1968); thus, the maximum total water use per day is approximately 4,400
; The miniassa river flow is on the order of 14,200 cubic feet
1

acre-feet.
per second (cfs). Therefore, the maximum lockage rate requires only 15

{ percent of the water that must pass through McAlpine Locks and Dam. The

) amount of additional barge traffic resulting from construction (see
Section G.I.4) will have no detrimental impact on water for lockage.;

4
1

i The barge decking facilities will extend 300 feet from the bankline
4

I into the Ohio River channel. These f acilities will constitute a new small
|

hazard to navigation on the river. In the Trimble County Generating Plant
site reach, the sailing line is toward the Indiana hank. The Kentucky side;

j of the channel is the low velocity side, which is used by tows moving up-
The unloading facilities will be marked and would offer a threat

1 stream.
only to tows that are out of control. Tt'us, the increased hazard to navi-
gation is considered extremely small.

1

At the present time, there are four sand and gravel dredges working
a.: McAlpine Pool. The N terials that these dredges obtain from the bedO of the river are used for conctruction in the cities of Cincinnati, Louis- .

"

ville, and in the surrounding areas. Because of barge traffic into the
dock facilities, the sand and gravel supply companies probably will not
dredge the reach of river adjacent to the unloading facilities because the
dredges prefer to work in areas where they are not interrupted by river
traffic. he loss of this amount of riverbed for sand and gravel supply
is not considered important.

Water Quality

The increase in turbidity and sediment resulting from construction
activities could mean that users who obtain their water from the Ohio
River moinstam dowr. stream from the Trimble County Generating Plant site
may have to spend more for water treatment or tolerate more sediment in

However, because the nearest major water user is more thantheir water.j 25 miles downstream from the plant site (see Section 5.3.3), the present*

sediment load in the Ohio River is high, and the turbidity and sediment
will dissipate quickly downstream, water quality deterioration as a result

; of construction should be minimal.i
J .r-

Aquatic Biota

|
Ohio River fish and mussel populations could be reduced sowawhat as

The effecta result of construction-related water quality deterioration.j on commercial fishing, however, should be minimal because, at present, ,,

| cosmercial fishing is not a viable industry in this section of the river.
| v.

|-
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In addition, construction effects on aquatic biota of the river and-

associated strarms will be short term and should not seriously affect.

the productivity of the river.
_

The effect on the biota that presently use lower Corn Creek will be
longer lasting. Initially, the productivity of the creek will bc completely-

.

destroyed. With time, the new channel will be repopulated. We time j
period before a stable couranity develops and the nature of this co:mmunity ;=

will be dictated by such coaditions as flow regime, substrate, water quality, j
and shoreline vegetation. The removal of most of North and South Creeks as a ;

source of populating species may also affect the speed with which the new '

channel repopulates. Particularly affected by the removal of the creek i

as habitat will ba those species presently using the creek for spawning.
Howeve.r, the tote *. productivity of the area should not be significantly {
reduced by tl.e rechannelization of the creek. j

6.2.4 People i
i

ne following discussion of secondary impacts of plant construction ;
uses the impact areas defined in Section 6.1.4. As indicated in Section j
6.1.4, most of the primary beneficial effects resulting from facilities !

construction will accrue to the Metropolitan Louisville area, while many i

iof the primary adverse impacts (e.g. noice, dust) will affect the local
Trimble County area. Most of the secondary construction effects (e.g. |
induced employment, additional tax revenues) are beneficial, and some of ;

these effects will benefit Trimble County. |

Induced Employment
-

The employment of up to 695 construction workers between 1978 ar.d ,

1991 will have the effect of stimulating demand for goods and services I

in the areas where the workers spend their wages and salaries. This will !
result in a multiplier effect whereby new jobs are created to meet the '

increased demand. If it is assumed that, during the peak construction ;
'

period,1.3 service jobs are created in response to the spending patterns ,

of the 695 peak construction employees, then construction-induced employ- :
*

ment will amount to 904 additional jobs. Most of these new jobs will be
created in the Metropolitan Louisville area, where most of the construc- i

'tion employees are expecced to spend their salaries.

i
Some of the construction wages will be spent in Trimble County. i

However, a large number of service jobs are not expected to become
available due to this spending. In most rural areas, there is excess
capacity in the service sector; thus economic expansicn does not
necessarily require the addition of new employees. The spend *ng of
construction wages within the lo::al areal will, nevertheless, consi.i-
tute an econceic benefic. !'

Induced Expansion of Disposable Income {*
t

During the constructinn period, it is estimated that the salaries ji, ,,

paid to the construction employees will amount to over $152 million. Of 1

this total, an estimated $107 million will consticute disposable income. 3
.

1,
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! Over time, the spending of this income will result in a multiplier effect,-

!, whereby those receiving the do'.lars that the project workers spend will
j re-spend a portion of their income in the ares. If it is assumed (1) that ..

; 50 percent of the total disposable income from the project construction
Payroll is spent in the Metropolitan Louiuv111e and Trimble County areas,.

j and (2) that a multiplier effect of 2 in operating in ch!? area, ti m.

j approximately $107 million of additional disposable income, over and above <

! the projected workers' disposable incona should be induced by plant con-.

j struction.

i The aucunt of induced income that will ultimately benefit Trimble
j County is largely a function of the spending patterns of the construction

{ inborers. Because of the limited quantity and variety of goods and ser-
vices available in the county, only a small portion of this income is.

j expected to be spent in Trimble County. If it is assumed that between S
'

'

percent and 10 percent of all project workers' disposable income is spent
in Trimble County, then a total gain of between $5.4 and $10.7 million in

'

additonal income (spread over the 14-year construction period) could be
j expected.

| Tax revenues derived as a result of plant construction and wage
i disbursements will also constitute an economic benefit. These revenues
| will include monies derived from property, state income, and state sales
i taxes assessed on the construction workers as well as the induced service
j employees.

In Trimble County, property taxes will account for a relatively small
benefit during the construction phase, because it is unlikely that a sig-i

*nificant number of construction workers will relocate to the local area.
If it is assumed that approximately 5 percent (35 personnel) relocate to

1 Trimble County and purchase new homes valued at $35,000 (1977 dollars),
property tax revenues amounting to $211,500 could accrue to the county.,

State income taxes levied on construction personnel and the induced servicet

; personnel could amount to $6.4 mil m n during the construction period.
'

Total sales taxes could amount to $5.2 million. We revenues derived from
the latter two taxes would provide a benefit to Kentucky.

,

Effect of Plant Construction on Transportation

In Trimble County, the secondary impacts of construction on transpor-

| tation will be moderate and focused on Wises Landing and Bedford. In both
cases, traffic generated as a result of indirect activities associated'

with construction personnel can be adequately handled by the present system.
The construction phase should not create any transportation problems in the
Louisville area. (Personnel associated with secondary services arising
indirectly from construction activities constitute a negligible percent of

<* the metropolitan population.)
,

Effect of Plant Construction on Land Use

Considering the existing low vacant house rate in Trimble County and
~

the projections that some construction personnel will relocate to the area,

' . J
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new housing construction should be anticipated. Most of this new housing
,

vill probably be located near Bedford. However, no municipal or county
development plans presently exist to indicate where this new growth might...

occur.
.

Effect of Plant Construc' tion tm Cultural Aspects
.

Secondary impacts of plant construction upon the cultural aspects of
Trimble County and Louisville will be negligible.

Effect of Plant Construction on Social Structure

The construction phase of the plant will have little secondary impact
on the socal structure of Trimble County. The impact within the Louisville
area vill likewise be minicial, because most of the indirect labor pool will
alritady be residents of the area.

Effect of Plant Construction on Recreation

The numbar of people added to the area in order to serve the construc-
tion of the plant will be minimal in Trimble County, where most new service
jobs will be staffed by local under-employed or unemployed residents. Thus,
no additional demand will be placed on recreational facilities in Trimble
County. In the louisville area, existing facilities accommodate i.he already j
present work foreb. Because of this, no service workers will be added to j.

the areas as a result of plant construction, and no new recreational require-
ments will be generated.

Etfect of Plant Construction on Aesthetic Characteristics I''

Aesthetic characteristics indirectly affected by the project will oe ,
, in Trimble County, where new structures (psssibly service facilities) are |
likely to be built.- Most of this construction will be located in Bedford, ;

possibly near the intersection of 11S 42 and SR 754, and, to a enre limited j
extent, in Wises Landing. It would be difficult to determine if locai |residents would perceive such structures as aesthetically pleasing or i

unpleasing, because the structures could represent sute lo.al jobs and !
additional income. It is unlikely that any new service structures will !

be constructed in the Louisville area. Existing facilities should be
sufficient to accommodate any increased demands created by construction ,

activities. e

|
6.2.5 Effects of Transmission T.ine Construction g

.

Transmission line construction activities will cause sov secondary ,

consequences to the vegetation of the rights-of-way. Concon; tant with -

''
Iclearing and brush removal, a change (interruption) of the successional

e. :.w.T.atterr. within s':c plac.t communig vill occur. Further, bru=h clearing 3

may cause an int.rease in the potential for fires. This is due to the ,

increase in the amount of dry or dead organic retter along the cleared
areas eincurrent with an increase in-human activity in the area. However,, ,

,

as mosi. of the rights-of-way will be. through previously cleared land, ,i

these potential secondary impacts would be quite small. {
,
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Wildlife migration from the transmission corridors will be a
consequence of construction activities. Also, the habitat reduction will-

,

cause a propartaonal reduction in the carrying capacity of the area for s,

wildlife species. In addition, there will be an increase in the number
of wildlife roadkills due to increased construction traffic in the area.

It is possible that sore property value may decrease slightly as a-

result of transmission line construction for land in the inusediate
vicinity of the transmission line right-of-way..

No other secondary impsets are anticipated.
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| 6.3 PRIMARY OPERATION 1MPACTS. . . .

,

Unlike the previous sections, this section defines environmental
impacts likely to be experienced by the atmosphere, land, water, and
people by starting with the impact agent--that is, the plant operation-

that will impact these four environmental components. Because the impacts
will still be discussed under the four environmental divisions, however,,

the impacts of certain operations--such as cooling towers--will be discussed
under more than one division. ,

6.3.1 Atmosphere
.

Summary of impacts of Plant Operation

The proposed plant has been designed to meec the New Source Performance
Standards for stack emissions.

The EPA Single Source CRSTER model was used to estimate the ambient
levels of sulfur dioxide, total suspended particulates, and nitrogen
oxides resulting from the operation of the Trimble County Generating
Plant. These maximum ambient levels have been added to the maximum
concentrations measured by the Air Resources, Inc. monitoring program
conducted during four different 30-day periods during 1975. These totals
show that the operation of the plant will not exceed any of the secondary
or primary air quality standards for these three pollutants. Further,
the computed maximum values of sulfur dioxide and total suspended

,_

particulates for applicable time periods were less than the permissible
significant deterioration increments.

Fugitive dust emissions from plant operations will be controlled as
discussed in Section 7.2.

The two natural draft cooling towers are not expected to cause

significant impact. Ground-level fogging is expected no more than 19
hours per year. Elevated water vapor plumes will be visible at times,
but they are not expected to extend beyond 4.5 kilometers from the plant.

Salt drif t from the towers will occur but is not expected to affect
areas beyond the plant boundaries.

8

Introduction

( The atmospheric impacts from plant operation will occur over a larger
area than other impacts. These impacts are of such potential significance;

| that they are treated separately in the sections that follow.
. ,.

Flue gas emissions considered in this evaluation are sulfur dioxide
(S02), total suspended particulates, and nitrogen oxides (NO ). The impactsx
from these pollutants on ambient air quality are estimated on the basis
of the EPA Single Source CRSTER dispersion model. This model was

.

b

6-33

_ . _ .. .. . _ _ _ . ,,, . - - _ . _ _ ,
*

tti ,m m s g g { ,g hty' a,, } } Q s {'s,3 _
- --1 1 u 2 a % f-

.

I

|



r ,

,

, .- _. . __ .. ..... _.

O4

I used to predict 3-hour, 24-hour, and annual average concentrations. Also,- considered in the following subsections are fugitive dust and ccoling system
emissions Juring plant operation and their effcets on visibility, icing, s
and salt deposition.

There are three significant Kentucky and EPA regulations that will.

restrict th.: impact of the proposed Trimble County Generating Pl. int on
ambient air quality. In the following paragraphs these regulations will.

be compared to (1) plant emissions and (2) air quality levels resulting
' from the plant emissions mixing with ambient air. These regulations are:
I 1. The New Source Performance Standards (NSPS) that restrict

the emissions from the plant to 1.2 pounds of st:1 fur dioxide.
0.1 pounds of particulates, and 0.7 pounds of nitrogen dioxide
per million Btu's of heat input

*
2. The Kentucky and EPA ambient air quality standards (listed

in Table 5.1.2-1)
,

3. The EPA significant deterioration increments for sulfur
dioxide and particulates (listed on page 5-8)

The proposed Trimble County Generating Plant will emit gases and
particulates into the atmosphere. The emission rates of these pollutants
will depend on the coal composition, the rate at which the coal is burned,
and the nature of the air quality control system. Ambient pollution
levels af ter plant emissions have been added to the atmosphere are
further dependent on atmospheric and topographical conditions.s.

,

Because these quantities will vary with time, it is not feasible
to attempt to evaluate the air quality under all conditions. Therefore,
this analysis has been directed toward evaluating the maximum impact
that the proposed power generating plant could have on the air quality
of the area, assuming realistic maximum emission rates and the most
adverse local meteorological conditions.

However, all generating units will not become operational at the
same time. A stssnary of the maximum anticipated ground-lesel pollutant
concentrations as a function of the number of units in service is shown
in Table 6.3.1-1. All subsequent ambient levels discussed pertain to
all four units.

The flue gas emissions from the proposed Trimble County Generating
Plant will be maintained within the limits specified by the New Source
Performance Standards by means of the control design fact' ors described
in Section 4.2.4. Ambient ground-level concentrations of SO , NO , and )2
total suspended particulates, based on accepted diffusion models *further"*

indicate tiv:t state and f ederal ambient air quality standards and federal
Class II si nificant ceterioration increments will not be exceeded duringt

.
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I TABLE G.3.1-1 *

MAXIMUM GROUND-LEVEL POLLUTANT CONCENTRATION (pg/m ) RESULTING FROM,

OPERATION OF THE TRIMBLE COUNTY GENERATING PIJLVI AS A FUNCTION,

OF THE NUMBER OF UNITS IN OPERATION

.

S02 Particulates,

f! Annual Avg. Max. 3-Hr. Max. 24-Nr. Annual Avg. Max. 24-Hr.
r. . UNIT 1.
,

i 86% efficiency scrubber;; ,

' no reheat 2.4 295 47 0.2 3.1L

| UNITS 1 and 2

U double liner stack 2.7 391 74 0.2 4.9'
s. 86% efficiency scrubber,

& no reheat
u

( ..| UNITS 1, 2 and 3

[. ' I double, 1 single 3.5 465 80 0.2 5.3*

|. ' t
. liner stack

[ '

90% efficiency scrubber.
51 20*F reheat, ,

[, ' i

7.c UNITS 1, 2, 3 and 4

k. 2 double liner stacks 3.9 471 79 0.3 5.2[ 90% efficiency scrubber
,t 25'F reheat
t

,i
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I
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op'erating conditions except at those locations in the vicinity of the
Clifty Creek benerating plant where ambient air quality levels are already.

near er above the standards. An interaction study to detennine the com-
v',

bined effects of the proposed Trimble County Generating Plant and the
Clifty Creek plant was conducted and is described on page 6-40.

The following sections describe in detail the methods and results.

of the studies upon which the above cenciesions are based.
.

Flue Gas Emission Controls
*

The Applicant has designed the plant's emission control systems and
stack heights to meet Kentucky emission requirements, Kentucky and federal
ambient air quality standards, and the federal maximum allowable increments
of significant deterioratica for SO, and total suspended particulates.
The operational characteristics that affect airborne pollutant concentrations
and that were used to model the behavior of siriorne effluents are shown
in Tabt.e 6.3.1-2. Control of emissions is accomplished by a wet scrubber
system for So, removal, electrostatic precipitators for particulate matter
removal, and g boiler design to minimize NO emissions. These systems

*are described in Section 4.2.4.

Flue Cas Dispersion Analysis

Maximum expected ground-level concentrations of air contaminants
around the proposed power plant were estimated by means of the EPA Single
Source CRSTER and Uneven Terrain (Valley) models.

The Single Source CRSTER model used to estimate ground level concentra- v

tions was developed by the Meteorology Laboratory of the U.S. EPA in 1972.
The model is designed to actimate concentrations due to sources at a single
location for averaging times of 1 hour, 3 hours, 24 hours, and 1 year.
Estimated concentrations are made for each hour of the year on a radial
network of 180 receptor points. This array consists of five downwind
distances along each 10' azimuth direction.

The Single Source CRSTEP. model is based on a modified version of the
Caussian plume equation which uses empirical dispersion coefficients and
includes adjustments for plume rise, limited mixing height, and elevated
terrain. Pollutant concentrations are computed from measured hourly values
of wind speed and direction, and estimated values of atmospheric stability
and mixing height. The model assumes a continuous emissions source, steady-
state downwind plume, and a Caussian distribution for concentrations of
pollutants within the plume in both the crosswind and vertical directions.
Plume rise is estimated using Briggs' equations for hot, buoyant plumes
(Briggs, 1971). As the plume expands due to addy diffusion, it is diluted
and transported downwind. The rate of expansion is characterized by a

> series of espirical dispersion coefficients which are dependent on the
stability of the atmosphere, as determined in studies made by Pasquill nd.

Cifford, and reported by Turner (1970). All' pollutants are considerad to
display the dispersion behavior of nonreactive gases.

Meteorolugical data for 1964 from toe airport at Louisville, Kentucky*

were used as input to the model. The year 1964 was used because it is the
_,

,
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TABLE 6.3.1-2,.

'
PP.0 POSED TRIMBLE COUNIT CENERATING-

PLANT EMISSION PaFAMETERS
(AT 100 PERCENT IDAD)"

. .

sai n Rate - p /sec'

Load F te Tegera u e
3 0m /see ('K) 2 Particulates xUnit _(MWe)

1 495 716 334 477.1 31.7 427.9

2 495 716 334 477.1' 31.7 427.9

3 675 972 334 650.5 43.3 583.4

4 675 976 334 650.5 43.3 583.4

; Stack height - 760 feet
,

4.29 percent coal sulfur content
i

21 percent excess air

,

Net heat rate of 9,800 Btu /KWH

'

-

" Scrubber efficiency = 90 percent.
bBased upon exit gas velocity of 30.S m/sec.

#
.

.

%

. *

*

1

3

4

~~M:5sm 'T4..a. .., ..

-

- -- -
, ......_.....-#..au-.-

\
1

-

\
__ __- ___ . ._.



. _ . - ._ . . .- - . - . --.

4 ?

4

Oi
most recent year for which routinely reported surface observations are tran-; .

j scribed by the National Weather Service on an hourly basis. Data from
*

4 subsequent years are only available for every third hour, and this is not -

adequate for the CRSTER model..

!

Hourly values of the mixing height were determined from; ,

;

! 1. Twice-a-day estimates of mixing height,

;

{ 2. Local standard time of sunrise and sunset
1
i 3. Hourly estimates of stability
I

| The upper air station at Huntington, W'est Virginia was the source of
i the twice-a-day air observation data used in the model.
]

| The Uneven Terrain (Valley) model is used to estimate long-term average
j pollutant concentrations for annual periods over terrain other than a flat
j plain. The model can be used for multiple sources. A short-term'concentra-
: tion option to the model is available. However, extreme care must be
! exercised when implementing this option due to plume height limitations of
| the model. *

i
! The Uneven Terrain (Valley) model consists of 112 receptors, located
i on seven concentric circles and 16 ra$1als relative to the center of the
{ source. The location of the seven concentric circles is chosen by the user.
; A height adjustment to correct for differences in elevation is applied to
j each of the 112 receptors. y
!

1 This model is used by the EPA and the Comunonwealth of Kentucky to
) estimate annual ground level concentrations of particulates and sulfur
; dioxide. Meteorological data from Louisville, Kentu&y in the star format

are used in this model.

Terrain Effects on Flue Gas Dispersion '

) The terrain surrounding the proposed plant site is characterized by
j abrupt changes in elevation. These changes are most pronounced along
j the banks of the Ohio River, which assumes a north-south orientation in

] the proposed plant vicinity. Points immediately along the river are
j generally between 400 and 500 feet above mean sea level, while points only
: a few kilometers removed from the river are frequently higher taan 800
! feet and, in isolated instances, 900 feet above mean sea level. These

| terrain factors were input into the CRSTER model and were taken into con-

; sideration in the model calculations of ground level concentrations.
I

i <- Flue Gas Emissions _

The major pollutants emitted into the atmosphere from the main boilers
|j of the plant will be 50 , Particulate matter, and NO . The quantities of2 x
: these emissions will vary with the number of units (boilers) in operation,

j the operating load of each unit, and the operation of the scrubber and*

electrostatic precipitators. Maximum impact concentrations have been
~ .s
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calculated for all four units on the basis of a 100-percent operating load.
This is a very conservative assumption, since the average lond during the.

first 20 years of operation is expected to be approximately 60 percent
(25 percent thereaf ter) which will result in pollutant emission rates' ''

approximately 60 percent of the maximum calculated values.

Kentucky Air Pollution Regulation 401 KAR 3:050, Section 3. defines. *maximum allowable emission rates for new sources. The following table
shows the allowable emission rates for the three major pollutants as they

.

apply tu the proposed power plant, or any new air pollutant source with
a heat input of more than 250 million Btu / hour.

Allowable Rates" of Emissions for New Sourceo

Pollutant Allowable Emissions

Sulfur dioxide 1.2 lb/million Btu heat input

Suspended particulates 0.1 lb/million Btu heat input

Hitrogen oxides 0.7 lb/?nillion Btu heat input

"For greater than 250 million Btu / hour heat input
Source: Kentucky Air Pollution Regulation 401 KAR 3:050, Section 3

.

The design SO: emissions will be at a maximum rate of approximately
17,880 lb/hr for 211 four units, or the equivalent of 0.78 lb per million
Btu best input per unit. This is at an assumed full load operation, with
4.29 percent sulfur coal and the wet scrubber system operating at 90 percent
efficiency. This emission rate is within the allowable 1.2 lb/million Btu
heat input as established in the New Source Performance Standards.

Electrostatic precipitators will control the emission rate of
particulares. These precipitators will operate at 99.6 percent efficiency,
reducing the emissions of particulate matter to approximately 1,180 lb/hr
for all four units, or about 0.051 lb/million Btu heat input per unit.
This is less than the allowable emissica rate for particulates shown in
the table above.

Nitrogen oxides emissions, which will be controlled by boiler design,
will be approximately 16,014 lb/hr for all units. This concentration is
within the allowable emission rate of 0.7 lb/million Btu heat input per unit.

|
1
-
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)' Ambient Air Quality

; ,

, w

j Annual Average Sulfur Dioxido Concentrations

} Annual average S02 concentrations that will be contributed by the*

j proposed power facility were obtained in runn of the Uneven Terrain
j (Valley) diffusion model. A four-boiler unit with full-1 cad operation*

; and 90-percent scrubber efficiency was assumed. The computed values are
i for receptors at distances from the source to 5.5 to 7.5 kilometers.
J These distances were measured in 36 directions. The calculated concentra-
I tions are based on 1 year of me*e.orological data.
I

3
! The highest annual value computed was 3.9 ug/m . Asthgpresent
! level of sulfur dioxide at the site is approximately 40 vg/m , the con-
| centratgoniswellwithintheambientairqualitysecondarystandardof3 fori 60 ug/m . Further, the significant deterioration limit of 20 ug/m
i a Class II area is not exceeded.
|
t

| Neximum 24-Hour Sulfur Dioxide Concentrations
i
i The estimated maximum 24-hour S02 concentration's9ntributed by the

3
I Trimble County Generating Plant (all four units) is 79 ug/m . The maximum
| ambient background level is 113.0 ug/m3(Tagle6.3.1-3). The estimated
| maximum 24-hour SO2 concentration (192 ug/m ) resulting from the combination

of the maximum concentration contributed by the proposed plant and thei t
1 maximum ambient background SO2 concentration in well below the 24-hour y

3
j primary air quality standard of 365 ug/in . The maximum ground-level con-
1 centration is predicted to occur approximately 1.4 kilometers northeast of
j the plant site.

j
j
I Maximum 3-Hour Sulfur Dioxide Concentration
j
i

The estimated maximum 3-hour SO2congantrationcontributedbythet The ambient 3-hour background' proposed Trimble County plant is 471 pg/m .
3level was measured at 331 pg/m . The num of the plant contribution

3and the ambient background is 802 ug/m , which is well under the
3secondary standard of 1,300 yg/m . This concentration is predicted

to occur 1.4 kilometers southwast of the plant site.

I Sulfur Dioxide Concentrations from Combined Emissions of the
Clifty Creek and Trimble County Generating Plants

+ . -

| Haximum ground level 502 concentrations from combined emissions of the
; Clif ty Creek and Trimble County Generating Plants were computed by means of
j the CRSTER model. Meteorological conditions from the day most conducive to *

! the highest 24-hour average 502 concentration were used. One receptor was
located in Madison, Indiana, and four were located approximately 1.5 kilo-j -

~

meters north of the Clifty Creek plant. Furthermore two receptors were
i =

,
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TABI.E 6.3.1-3*

|' COMPARISON OF THE PROPOSED TRIh'BLE COUNTY GENERATING PLANT
~

AMBIENT LEVELSa TO THE FEDIRAL AND STATE AMBIENT
AIR QUALITY STANDARDS

~

Primary Secondary Baseline D Total-
,

Averaging Standard Standard Level Maximum * Ambient
3; Pollutant Interval (ug/m ) gr;/m3)_ (pg/m3) Calculated Levels

Sulfur Dioxide 3-hour 1.300 331 471 802-

24-hour 365 113 80 193-

> Annual 80 60 40 4 44 j

|J Total Suspended 24-hour 260 150 123 5 128
Particulates Annual 75 60 57 >l >58

Nitrogen Dioxide Annual 100 100 80 4 84
.

" Combination of estimated maximum concentration resulting from operation j
j of the proposed plant and maximum ambient backgrour.1 concentration. !

Baseline values are the maximum measured values from Louisville Gas and !b<

Electric Company's 1975 monitoring program. !

*Haximum values are those calculated by the EPA Single Source i

; CRSTER model. !-

|
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pirc r 4 1.5 kilometers west and northwest from the Clifty Creek plant, these '

.

i be f u,g .he points where the maximum 3-hour and 24-hour aversge ground level,

concen'. rations from the Clif ty Creek plant are projt:cted to occur. v.
i

{ The program to compute the combined ground level S02 concentrations
of the two plants using the CRSTER model consisted of three phases. Phase 12 .

4 co.1,ut.d the highest 3-hour and 24-hour concentrations for the Trimble County
plant operating at 95 percent capacity. The days when these maximum con-.

! centrations occurred were identified. The highest concentracions from the
Clif ty Creek plant were then computed for the same days that produced the -

highest concentrations frca the Trimble County plant. The Clifty Creek
emissions were investigated with the plant opersting at 75 percent and 95

* Percent capacity, to ascertain which mode of operation caused the highest
i concentration. The concentrations were always higher when the Clifty Creek
j plant operated at 95 percent capacity; therefore, only these results are
j indicated in Table 6.3.1-4. The Trimble County and Clif ty Creek plants'

,

; emissions were then combined to indicate the maximum ground level S02
; concentrations expected at the bluffs north of the Clifty Creek plant, at
i Madison, Indiana, and at the points of maximum 3-hour and 24-hour ground
j level concentration for the Clifty Creek plant.

The afores.entioned sites were chosen for investigatien for the following
reasons:,

l'
j Bluffs North of Clif ty Creek - Maximum interaction between the

; emissions from the two power plants was expected to be most
j likely to occur in this area.

#Madison. Indiana - This is the largest population center in the
j area of influence between the two power plants.

! 1.5 Kilometers West and Northwest of Clifty Creek - These points
j were chosen to demonstrate the Trimble County plant's contribution
! to the points of maximum 3-hour and 24-hour average ground level
| concentrations from the Clifty Creek plant.

Phases 2 and 3 computed the highest 3-hour and 24-hour concentrations
for the Clifty Creek plant operating at 75 percent and 95 percent capacity.,

The days when the highest concentrations occurred were identified, and the
| Trimble County plant emissions were computed for the identical days with
' the plant operating at 95 percent capacity. It is highly unlikely that
! both power plants will operate at 100 percent load simultaneously.
1
,

j The final ground level concentrations attributable to the Clif ty
j Creek plant were computed in two ways for the 95 percent load condition.
; First, the emissions were computed as the< plant operates today (5.6 lb

d'
{ of 502 per million Btu emitted). Then they were computed assuming

the plant is in compliance with EPA approved emission limitations
;

[ of 1.2 lb of S02 Per million Stu.
1

i Results are presented in Table 6.3.1-4. As can be scen, only under ;,
I the Clif ty Creek plant " worst day" condition was the 3-hour secondary 502 1

|.

s
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TABLE 6.3.1-4
.

( MAXD11Ri 3-h0UR AND 24-HOUR AVERAGE SULFUR DIOXIDE CONCEN11tATIONS FROM COMBINED DtISSIONS
OF THE CLIFTY CREEK AND TRUfBLE COUNTY CENERATING PIANISa;

3
| (Concentrations in ug/m )
|

Trimble County Highest Concentration Clif ty Creek Highest Concer.tration
With Clifty Creek at Same Day Witt. Trimble County at Same Day

3-Hour Concentration 24-Hour Concentration 3-Hour C acentration 24-Hour Concentration,

Bluffs North Bluffs North 1.5 km 1.5 km
Location of of Clifty 14adison, of Clifty Madison, Northwest of !!adison, West of Madison,;.

Maximum Creek Indiana Creek Indiana Clifty Creek Indiana Clifty Creek Indiana

502 contributed 74.7 55.8 15.3 10.4 0.1 21.2 0.0009 Negligible
-

by Trimble'

County Generating
Plant

SO2 contributed Negligible * 88.1* Negligible * 11.1* 621* 188.9* 106.1* 31.9*
* by Clifty Creek*

Plant Negligible ** 411.2** Negligible ** 51.8** 2,898** 881.6** 495** 148.9**

j Combined Maximum 74.7* 143.9* 15.3* 21.5* 621.1* 210.1* 106.1* 31.9*
1

Combined Maximum 74.7* * 467.0** 15.3** 62. 2* * 2,898** 902.8** 495** 148.9**

*Both generating plants operating at 95 percent full load.
6

*Clifty Creek plant operating at 1.2 lb of 502 per 10 Btu.
**Clif ty Creek plant operating at 5.6 lb of SO2 per 10 Btu (supplied by EPA).

Note: The Clifty Creek Cenerating Plant is 17 km north of the proposed Trimble County Generating Plant.
1 Madison, Indiana is approximately 16.9 km northeast of the Trimble County plant and 3.3 km east

of the Clifty Creek plant.

|
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3f, standard (there is no 3-hour primary standard) of 1,300 pg/m violated i

3 violated, jrimbleCounty'sand the 24-hour average standard of 365 ug/m-

4 contribution to this violat.".on is negligible (0.0009 ug/m for the 24-hour-
,

| standard and 0.1 pg/m3 for the 3-hour standsrd). ~

f

' Annual Average Total Suspended Particulate Concentrations

} The ennual concentrations of total suspended particulates frum plant*

{ particulate emissions can be estimated from the calculated annual SO2 con-
! centrations through the application of a contaminant emission ratio. With
i a full-load operation (four units), the wet scrubber system at 90 percent
j efficiency, and the electrostatic precipitator at 99.6 percent efficiency,
j the ratio of particulates to SO2 emissions is 0.0661. When this ratio is
{

applied to the maximum predicted SO2 annual mean of 3.9 pg/m3, the result
is a maximum estimated total suspended particulate annual (arithmetic)

3mean of 0.2 pg/m . This is well below the state and federal secondary
total suspended particulate annual air quality standard of 60 pg/m3 and the

,

! significant deterioration Class II annual total suspended particulate
3j increment of 19 pg/m .

I

24-Hour Total Suspended Particulate Concentration

Application of the same emission ratio to the estimated maximum 24-
hour S02 concentation (4ue to plant emissions) results in an estis.ateg

; anximum 24-hour total suspended particulate concentration of 5.2 pg/m
| at a point approximately 1.4 kilometers northeast of the plant site. This

concentration is well below the state and federal secondary 24-hour total v

suspended particulate ambient air quality standard of 150 pg/m3 (Table
6.3.1-3) and the significant deterioration Class II 24-hour total suspended
particulate increment of 37 pg/m3

Annual Average Nitrogen Dioxide Concentrations

Annualaverage concentrations of nitrogen dioxide (1J0 ) fromplant emissions
7,

i can be estimated from the calculated annual SO2 concentrations through '

j the application of a contaminant emission ratio. This is accomplished
i by multiplying the annual sulfur dioxide concentrations by the ratio of-
| NO2 to 102 emissions. With full load operation of four boilers and the wet
i scrubber system at 90 percent efficiency, this ratio is Ofe980. When this

| ratio is applied to the maximum predicted S02 annual mean of 3.9 pg/m3,
the result is a maximum estimated NO2 annual mean of 3.5 us/m3 Combined

,

[ with existing background concentrations of 80 pg/m3, the resultant NO2
i concentration is well below the state and federal primary and secondary

ambient air quality standard of 100 pg/m3 for NO2 (Table 6.3.1-3).j g.
!

,

1
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sulfato Formation ',

' Sulfur dioxide emitted from the ?rimble County plant may oxid'.ze to-

form suspended sulfate aerosols at tates dependent on ambient relative 1

humidity, temperature, and ozone concentration. Generally, the reaction
rates will be on the order of 2 to 3 percent per hour but will be hidiae'*.

with relative humidity greater thai /$ percent (auch as woutc be the case
during 502 pit..ne int.eraction wit's natural clouds or cooling tower p*umes)..

During these conditions, water droplets interacting with the effluent
plume are likely to b o ome acidic due to the absorption of S0p and the
formation of sulfuric acid. However, since the SO2 plume will be " wet"
after passing through the scrubbers. reaction r e s are likely to be
initially high. Thereaf ter, reaction ra'.es .ill decrease sharply until
the plume reaches umbd.ent moisture levela, unless natural conditions or'

interaction with cooling tower plumes affect reaction rates. Generally,
a significant portion of the SO2 in the plume will not convert to sulfates

,

until the distance traveled downwind is large (50 to 100 miles), and the ,

'plume is dispersed and unrecognizable from background conditions.

Precipitation passing through the SO2 plume will likewise absorb ;

S0 and form acidic sulfates in the rainwater. Data are not available te
definetheexisting1cvelsofacidityinprecipitation.

The extent to which the proposed Trinbl.vCounty Generating Plant
will affect the acidity of rainfall near the plant is not expected to
be significant, although neither this phenomen e cor tre for1 nation of
suspended sulfates can be adequately modeled with available technology.
Furthermore, because the emissions are limited to less than 1.2 pounds_

of SO2 per million Stu heat input, the necessary ingredient for scl-
fate formation will be limited and unitkely to rasult in significant

'

sulfates.

Ozone .

To date, very few analytical or observational studies have been q'undertaken pertaining to the impact on ambient ozone concentrations of
fossil fuel-fired power plant emissions.

The estimates derived below for the proposed plant's impact on local
ozone concentrations are h sed upon recent field studies carried out
primarily at the 1,000-MW 'forgantown power plant of the Potomac Electric '

Power Company (National Academy of Sciences, 1975), about 40 miles south ,

of Washington, D.C. This plant, having twin stacks about 660 feet high,
burned a fuel mixture consisting of 75 percent oil (residual No. 6) and

*

25 percent coal frna cetober, 1973 to August, 1974, the du ation of the
,o investigation. Extensive field data on ozone (C ), nitric oxide (NO), '

3 ,

NO , and, to a lesser extent, S02 were collected from sensors mounted !]2
in aircraft flying through the plant's plume perpendicular to the plume [l
centerline at altitudes ranging from 660 to 2.970 feet above the ground. a

With regard to 0 concentrations within the plant's plume, there3were two major findinPs:
. -
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l. Ambient 03 levels, were virtually depleted out to distancesd of 15 miles from the plant. The most probable suggested
cause was reaction of 03 with NO to fcre NO2, ,

,

2. Beyond this distance. 03 oncentrations in the plume during
-

daylight hours eventually increasad to about 20 to 40 parts
; per billion (ppb) greater than ambient air concentrations. This
! was obsurved to a distance of 35 miles. The amount of increase,

dependt. on wind velecity, temperature, humidity, cloud cover,i

and syreptic weather systems. The cause of this "or.one bulge",

was attributed to a complex series of photochemical reactions
involving NO , S0 , and the hydroxyl (OH) free radicalx 2

i

Because of the difference between the Morgantown plant and the
j proposed Trimble County plant in regard to power output, stack height,

fuel, stack gas characteristics, polhtant emission rates, surrounding,

terrain, and meteorological conditions, extrapolation of the above results<

to the proposed units must necessarily be subjective. However, the
pre cursor pollutants requirsd fur th: photochemical interactions described
above, namely NO and S0 , will also be emitted by the prcposed plcnt.2x

; Thus, it is anticipated that the 0 3 depletion and " ozone bulge"
j phenomena will occur. Estimacing their degree and extent, however, requires

some subjectivity.
! Emission of NOx by the proposed units will probably result in a

depletion of 03 plume concentrations within 6 to 8 miles of the site. This
would tend to make negligible any impact of the proposed plant on surf ace
03 concentations within the same distance from the site. Beyond 8 miles,

p( from the plant, an increase in 03 concentrations within the plant's plun.e ,

'

will probably be due to the photochemical reaction of NO and S02 with the4

xOH radicals existing in the ambient air. It is anticipated that the in-
crease above background levela, will be between 40 and 80 ppb since the
proposed plant's power output is approximately twice that of the Morgantowna

plant. As the plume diffuses to the surface, these 03 concentrations will
be further diluted, making it improbable that the state and federal 1-haur
03 neandard of 80 ppb will be exceeded.

Fugitive Dust
;

Fugitive dust is particulate matter emitted frca any source other
than a chimney. It is so ncned because it is dif'icult to control. Ps-,

cause fugitive dust is released at or near ground level, it has the>

potential of causing greater impacts on air quality near the plant than
contaminants emitted at greater rates but at higher elevations.

The most significant sources of fugitive dust at the proposed
Trimble County Generating Plant site are the following:

# Barge unloading facility-coal and limestone
Stack /reclaimer
Active coal pile

' * Inactive coal pile w
Limestone storage pile.
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l The dust will be controlled by acceptable standard procedures (described.

- in Section 7.2). With use of these procedures, fugutive dust is not_

expected to cause a significant impact.

Ef tects of Cooling Svitem Emissions
,

Overall, the effects of cooling tower emissions can be assigned :o
four catei;ories, which are discussed in the following subsections:'

f elevated visible plume, ground level fogging and icing, drift, and
l miscellaneous atmospheric effects.

A summary of the numerical model and results used by Environmental
Science and Services Corporation (ESSCO) to evaluate the excent and
effects of the visible plume is contained in Technical Appendix VIII. Wind
dirsction, wind speed, temperature, and relative humidity frequency dis-
tributions for the 10-year period (1951 to 1960) at the louisville.
Kentucky airport were used in the evaluation. The effects of terrain were
not included in the analysis since wind tunnel tests by ESSCO demonstrated
that the proposed plant's cooling tower plume flow generally parallels the
terrain af ter the initial plume rise.

Visible Plume

Waste heat from the proposed Trimble County Generating Plant will be
rejected to the atmosphere by two hyperbolic natural draft cooling towers.
As the circulating water cascades through the cooling tower, heat in the'"'

water is released to the ambient air through evaporation and sensible
(direct) trsnsfer. As a result, the air becomes warmer and saturated with
water tapor. As this warm, moist air rises out of the tower and contacts
the cooler air outside, condensation usually occurs. and this results in
a visible plume.

The plume is assumed to remain visible as long as it contains droplets
of condensed water of sufficient size and number to scatter the light and
make the plume opaque. This condition is accounted for in the model when
the calculated moisture deficit is zero or below, indicating a condensed
plume. The average annual frequency and geographical extent of plume ,

length for the proposed Trimble County Generating Plant is presented in
Figure 6.3.1-1. These data indicate that the visible plume will rarely

- extend more that 5 kilometers (3.1 miles) from the plant.

On some occasions, of course, natural fog or low-level clouds will
obscure the plume; under these circumstances, the actual length of the
plume cannot be judged. This is a shortcoming of available models that
treat cooling tower behavior; the vertical distribution of temperaturcr
and moisture must be assumed to be either uniform or to conform to a
prescribed set of conditions if such data are not measured. Consequently,
moist or dry layers alof t, which will alter behavior of the plume, cannot
be adequately addressed. ~

.
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Occasionally, the plume may dissipato and become invisible as it,

rises, only to reappear as a cumulus cloud at a higher level downwind s_, )

where conditions are more favorable for condensation.

The longest and moot persistent visible plumes are most likely to.

occur in winter when conditfor.s requited to produce saturation most of ten
occur.,

Ground-Level Fog and Ice

Eecause cooling towers introduce large quantities of water vapor into
the arbient air, they have the potential for inducing fog at ground level.
This potential is minimized by the physical height of the cooling towers
and also by the buoyancy of the moist plume, which should generally be
sufficient to penetrate low inversion layers. Additionally, natural draft
tower plume turbulence is relatively low, and this limits the entrainment
of ambient air by the plume, which vculd otherwise reduce buoyancy and
restrict, plume rise.

Generally, the only circumstance likely to cause ground-level fog
is the "downwash" phenomenon, in which aerodynamic ef fects associated
with high v'ad speeds may bring the plume down to ground level near the
towers. Thin la expected to occur in! equently with natural draft towers.

{''' Plume trapping beneath an elevated inversion could also, in theory.
.''.provide ccnditions conducive to fogging. However, thir. phenomenon couldx

not be treated in the model.

Fogging due to the cooling tower plumes was assumed to occur when-
ever the radita of the visible condensed plume exceeds the height of its
centerline above the ground. (The anticipated extent and duration of
ground-level fog induced by emissions from the proposed Trimble County
Generating Plant cooling towers are shown in Table 20. Technical AppendixVIII.)

.

Fogging will occur most frequently (19 hours / year) within 0.5 kilo-
meters of the plant. Beyond 2 kilometera, the frequency of occurrence
will be less than 1 hour per year. However, incidences of fogging to the
south and south-southwest could conceivably present a significant hazard
to river traffic by reducing visibility at times when natural fog wouldnot be expected.

Icing is assumed to occur when the cooling towers induce ground-level
fog coincident with subfreezing temperatures. In addition to the visi-e

bility hazard associated with fogging, the build-up of ice on structure)
and roadways could present cdditional safety probler.4. Results from the
numerical model indicate that cooling-tower-induced icing should occur
less than 1 hour per year. This is, therefore, not a significant problem..

g
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LOUISVILLE GAS & ELECTRIC CO. |

TRIMBLE COUNTY GENERATING PLANT

AVERAGE ANNUAL FREQUENCY,

(HOURS) OF VISIBLE COOLING TOWER
' ~

PLUME LENGTH
'

| FIGURE 6.3.1-1
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Drift
.

~

In addition to the water vapor plume emitted from the cooling towers,#

,

; a small portion of the circulating water will be carried out of the tower
2 directly into the atmosphere. This water is in the form of droplets,

referred to as "drif t," which contain impurities of the river water and
chemicals used to control biological growth within the circulating water,

-

'

system. These droplets are subject to gravitational settling after
entering the atmosphere and will be deposited at ground level downwind of-

; the plant.

Assessing the extent of drift deposition is a significant problem.
Several available numerical models consider the effects of droplet

i evaporation, salinity, settling vclocity, and turbulence, yet none is
' substantiated by actual observations. Nonetheless, to determine the po-

tential impact of this phenomenon, drift from the proposed Trimble County
Cenerating Plant cooling towers has been modeled. A ballistics approach . |

.
was used, in which droplet trajectory is evaluated on the basis of the

! initial plume rise, droplet evaporation, salinity, and settling velocity.
*

A detailed description of the model is given in Technical Appendix IX.
|

The input parameters used in the analysis are presented in Table,

; 6.3.1-5. Essentially, a conservative, worst-case operation conditi:m with
' 100 percent load on both cooling towers was used to evaluate drift rates.
] It is very unlikaly that this will be the case under normal circumstances.
; Circulatirg river water was assumed to have been concentrated five times

due to evaporation during the cycling process, resulting in a total solids,

~ concentration of 1,511.5 mg/1. However, some of the time the process will
'

have 1.5 cycles, resulting in a solids concentration of oni' 453 ma/1. The
drift droplets were assumed to be emitted at the rate of 296 gallons per minute
from both towers combined; vind direction, wind speed, and relative humidity
data were obtained from the Louisville airport. Annual average drift deposition
rates were calculated. Although each cooling tower was modeled separately,,

the results were combined for simplicity of impact evaluation.

Isopleths of annual averar.e salt (solids) deposition rates expressed
in units of kilograms / kilometer 2. month are shown in Figure 6.3.1-2. Note
that the highest rates occur closest to the plant to the north; this is a
function of both the higher settling rate for larger droniets and the
predominantiv southerly winds. The maximum of 42.37 kilograms / kilometer 2-

2mo.sth (0.12 tons / miles -month) is much smaller than the Kentucky secondary
standard for settleable particulate rates (15 tons / miles 2-month). (The
effects of salt decosition on crop yields end crop quality are discussed in
Section 6.4.2).

The geographic al distribution of liquid deposition rates expressed
2p in units of gallons / kilometer -month is displayed in Figure 6.3.1-3. The

distribution is like the solida deposition, but slight dif ferences are to
be expected. These differences result from wind speed, wind direction.

*

and relative humidity variations as they affect droplet behavior and salt
' concentration in the droplet.

~
It should be emphasized that these solid and liquid drift dep.sition

c rates represent annual averages, and that seasonal variations of a factor*

| of 2 are likely. l
'
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_ TABLE 6. 3.1-5
.

COOLING TOVER DRIFT DEPOSITION - MODEL IMPACT PARA!ETERS v
-

TRIMBLE COUNTY CENERATING STATION
.

.

Tower Tower.

Units 1 and 2 Units 3 andJ
Height (m) 121.9 152.4

Tower Exit Diameter (m) 60 66

Heat Dissipation Rate (Btu / hour) 5.22 x 109 7.10 x 109

Mass Drif t Rate _(gpm) 126 170

Mineral Concentration (ag/1) 1.511.5 1,511.5

.

i

|

r
.

|
|
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j. Miscellaneous Ccoling Tower Effects
: .

] Potential atmospheric effects from the cooling towers include pre-
' ' -

j cipitation and shading. While impacts from these effects are difficult to
ij quantify, they can generally be regarded as very minor. '

1 ,

} Published data regarding o'bserved effects of cooling tower plumes on
rain are sparse, with conclusions being generally unquantified. It isi

,

i recognized that cooling towers do contribute to existing atmospheric
| moisture and, for that reason, are likely L., augment existing cloud and

precipitation conditions. Concern has also been raised about the potential4

j for thunderstorm initiation or augmentation due to the amount of heat
j expelled directly to the atmosphere. Nonetheless, the net increase An

precipitation which will result from the heat and moisture contributed by<

j the Trimble County Generating Plant cooling towers is believed to be very
j slight, especially when compared to the natural precipitation occurring
{ in this region.
f

i There also have been reported cases of snow showere or ice crystals
j being generated by cooling towers. Again, the amounts were very small.
1 Precipitation (other than drif t deposition) caused solely by the cooling
| towers will be rare. Such precipitation would occur as a slight drizzle
j near the plant perimeter during periods when the plumes are extraordinarily
j dense. The total precipitation amounts which will result from the effects
; of the cooling towers are considered negligible.
1

} A reduction in the amount of natural sunlight reaching the ground will
| occur beneath the cooling tower plume. The amount of sunlignt reduction

will depend, to a degree, on the size and density of the plume. The largest
and densest plumes are most likely to occur during atmospheric conditions;

j that also favor natural cloud formation, or during periods when sunlight
i would probably be restricted whether a plume was present or not.
!
!

The major concern with a loss in natural sunlight in the possibility
of a decrease in crop production. However, such a decrease is unlikely;

i for the following reasons.
i
j 1. The loss of sunlight resulting from cooling tower plumes .

4 is very slight. In a recent study conducted in Switzerland,j it was detertained that, during tha sumer months, the loss
! of 1 percent of expected sunlight resulting from cooling
{ tower plumes extended to an average distance of less than
t 0.5 kilometers. This I percent loss in sunlight was equal
! to about 4 minutes per day. During the winter, when crops
| are not growing, the affected area was significantly larger,
;# extending to an average distance of about 1.6 kilometers.

|
This 1 percent wintertime loss in sunlight is equal to about1

17 minutes per day (Junod, ,e_t, al.,1974)t -'
;

; 2. Cooling tower plumes seldom extend beyond 3 miles
j (approximately 5 km),

r 3. The largest and most dense plumes from cooling towers occur
during the winter months

. O ri i ,. in a
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Ef fects of Air Pollution on People. Plants. and Animals
~ ,

The effects of the pollutants emitted by the proposed Trimble
County Generating plant on people, ,,lants, and animals are discussed
in Sections 6.3.2 and 6.3.4. g

,

6.3.2 Land ~
.

Effects of Solid Waste Handling and Disoosal
|

Geology |

No significant impact on geologic structure, stratigraphy, or lithology j|
is expected from plant operation. '

,

!

Surficial Soils i
\

The topsoil in Ravines RA and RB will be buried beneath the solid j
waste landfill during plant operation. The major impact of ti.is action :

i
vill be a permanent change in topography. i

I

The total amount of soil to be buried is 660 acres in Ravine RA and
;

780 acres in Ravine RB. The soils in the ravines are Beasley-Nicholson- .

Fairmount soils, which are thin, of low agricultural value, and occupy
steep 3y sloping terrain. The loss of the soil is thus not a major impact. |

V :
>

t

Terrestrial Flora and Fauna
;

During the projected 30-year life of the proposed Trimble County
Generating Plant, solid waste disposal will result in the gradual but
complete elimination of all vegetation and wildlife from Ravines RA and |

<
'

RB.
'.

Animal losses associated with solid waste disposal and the ;

effects of forced wildlife migration have been discussed under Primary
and Secondary Construction impacts. Likewise, the effects of increased ;.
noise and human disturbance have also bee.n discussed under these '

,

headings.
i

Effects of Atmospheric Emissions
'

Air pollution from coal-fired power plants can cause significant
injury and damage to vegetation. Generally, the air pollution injury.-
to plants is divided into three categories: acute. chronic, and subtle
(NERC, 1973; Jones, e_t_ d ., 1974). Acute injury is due to a specific .

high-concentration exposure that results in rapid visible death of plant
Chronic injury is due to long-term exposure to lower pollutant ,

tissue.-

concentrations that results in slow development of visible injury symptoms.
including chlorosis, abscission, and eventual death. Subtle injury is due "*

to long-term exposure to low pollutant levels, resulting in gradual dis- ;
ruption of physiological processes and nonvisible reductions in growth

]
and yield. }4
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Both the acute and chronic injury classes may be defined as primary
*

air pollution injury <.ffects, whereas the subtle class, due to its |-

covert nature and protracted time period, is generally characterized as a
secondary air pollution effect. Secondary e*fects, although long-teru,
are significant in reducing overall plant health and vigor. For con-<

venience, the discussions of primary and secondary effects are combined.
,

National standards have been established by the Environmental Pro-
taction Agency for those air pollutants harmful to the public health4

| (i.e., having effects on nortality and morbidity) and welfare (i.e.,
having effects on vegetation, materials, visibility, and the like). Five ,

pollutants have been identified as requiring standards: total suspendedi

particulates (TSP), photochemical oxidants (PCO), S0 , carbon dioxide (CO ),2 2
and NO2 (Hoffmau, e,t,al 1975). Of the five, three (N02, S02, and TSP)
will be produced by the proposed Trimble County Generating Plant at the
site. In addition, salt drif t deposition resulting from cooling tower
operation is likely to occur. Within a 7.5-mile radius of the site are
very intensively cultivated areas in Indiana (Clark and Jefferson Counties)
and Kentucky (Trimble County), and plants knowt. to be affected by these
three pollutants are among the economically important crops of the area
(Tables 6.3.2-1 and 6.3.2-2)..

! Few get.eralizations can be made regarding the effects of air pdllutants
on terrestria.1 plants. Some of the variables known to be important in
determining the intensity of injury to a plant include the stage of develop-
ment of the plant; the genetically determined susceptibility of the plant tr '

; various pailutants; climatic factors such as temperature, humidity, and the
,duration and intensity of sunlight; intr.ractions between pollutants, and

whether ': hey a-e additive or synergistic (i.e., the effcet of the two ,.
pollutante acting together is greater than both acting alont); time of

{ day and exte.nt of exporure; and soil moisture. .

Deo ganeralizations are possible: (1) plants are most susceptible to
air pollution during the active spring and susmer growing season, and
(2) high-concentration, short-tera exposures are more damaging than long-
tera exposure to moderate pollutant levels.

One reason for the difficulty in evaluating and forecasting air
pollution effects on plants is the difficulty of detecting cause of
injury. Decreased yields may occur in the absence of easily identifiable
symptoms of injury. Further, it is difficult t.o determine the active
pollutant causing plant injury. Most injuries and damage to plants by i

-

airborne pollutants are caused by oxidants, and there is evidence that j
mixtures of two pollutants can act synergistically to produce nota profound i

effects than would be produced by either one of the two pollutants by
#' itself in the same concentration. For example, Heck (1973) reports

that tobacco leaves were injured by afxtures of ozone and S02 at a
level of concentration 2 hat would have been harmless if either of
the chemicals had been present sepasately. Mixtures of SO2 and NO2
frequently act synergistically to produce injury and damage to plants.

.(Menser, 1971b).
*
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| ' TABLE 6.3.2-1

CLOSEST POLLUTION-SENSITIVE CROPS WITH *1 HEIR DISTANCE AND .~,.

DIRECTION FROM DIE CENIER OF THE PLANT SITE ,

|

,

I

Crop Bearing Distance Location
-

i

'iabacco 000* 1.23 mi Kentucky (Trimble County) |
.

Tobacco 045* 1.23 mi Kentucky (Trimbic. County)

Soybeans 070* 3.4 mi Kentucky (Trimble County)

Pasture .*.nd Corn 090* 1.4 mi Kentucky (Trimble County)
!

Pasture a d Corn 150* 0.9 mi Kantucky (Trimble County)

Corn 210* 1.1 mi Indiana (Clark County)
i

Pasture aad .orn 235* 1.1 mi Indiana (Clark County) i
i

Corn 300* 1.5 mi Indiana (Clark County)
2

Apple Orchards 310* 2.9 mi Indiana I.lefferson County)
, . -

Pasture and Corn 322' O.9 mi Kentucky (Trimble County) ( )

-

|

1

i

a

w
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TABLE 6.3.2-2

ECONOMICALLY IMPORTANT VEGETATION OP THE PLANT SITE
''

OR AIJACENT AREAS RECORDED AS SENSITIVE TO
VARIOUS AIR POLLUTAh'IS TO BE EMITTED.

BY THE PROPOSED TRIMBLE COUNTY GENERATING PLANTA

,

NitroRen Dioxide Ozoa4 Sulfur Dioxide

Bluegrass Alfalfa Alfalfa
Rye Clover Apples
Tobacco Oats Clover

Orch..d grass Oats
Rye Pears
Sweet corn Rye i

'

Tobacco Soybeans
Vegetables |

(beets, beans, 1

carrots, etc.) I

Wheat

.

"T ble adapted from University of Louisville, 1975a. '
a

..

.

.
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Sulfur Dioxide

- Sulfur dioxide can cause serious, acute, and chronic plant injury, s

Acute injury is likely to result from heavy, short-term dosages. However,.

it is difficult to interpret the effects of 24-hour maximum SO2 levels
because of the general lack of information concerning 24-hour concentration.;
and plant injury.

,

The highest predicted combgned 24-hour concentrations (see Table
This level is not sufficient ia itself6.3.1-3) are less than 365 ug/m .-

to cause plant damage, but could be injurious when combined with NO2 or-
ozone (Linzon, 1973).

The maximum combined 3-hour S02 concentration is estimated to be
802 pg/m3 (Table 6.3.1-31. This amount is not harmful except to the most

3sensitive plants, which have thresholds ranging between 785 and 1,570 pg/m .
The threshold for intermediately sensitive pinnts ranges between 1,570 and
2,095 pg/m , and for resistant plants, greater than 2,095 g/m3 (Jones,3

e_t_ d., 1974). These threshold values are conservative, representing only
field data, and it should be noted that NERC (1973) provided ranges for
these same rankings that are higher and broader but are based upon a mixture
of laboratory and field data.

Chronic injury to plants can be expected during long-term average
dosages of 60 pg/m , or of 40 pg/m33 or more for lichens, the plants most

sensitivetoSO2(Linzon,ig73). The present average annual S02 concentra-3tion at the site is 40 pg/m , tu which the proposed plant would add 4 ug/m .

Nitrogen Dioxide

One collutant that affects the terrestrial rnvironment is NO . Nitric2
oxide and NO2 are the two more significant gases in the NOx group of
pollutants produced prir.arily by high-temperature combustion. The major
reason for the importance of NO as pollutants is their participation inx
photochemical reactions which produce ozone and the peroxyacyl nitrates
(PANS); two highly plant-damaging oxidants.

Dosage response relationships with NO2 are difficult to assess from ,

published reports because of the lack of extensive experimentation and
the wide ranges of plant species, toxicant concentration, and exposure
duration which were used. External factors reported to affect plant
sensitivity to NO2 include soil moisture, light, and relative humidity,
but information in thase areas is limited. The few experiments conducted
to study the effects of external f actors have revealed that susceptioility
was reduced by soil moisture stress, full sunlight, and low relative
humidity.

'* Plant species vary widely in susceptibility to NO , and the threshold2
dosage required to produce injury on a specific plant may be affe: red
significantly by the environmental conditions under whf ch the plant was

* v

~
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O grnwing when exposed. Background level data fot NO2 at and near the
1

4

proposed plant can be considered tusignificant (see Section 6.3.1) so''

far as plant life is concerned.,

.

',

Total Suspended Particulates

Particulate emissions are not generally considered to be harmful to
*

vegetation ualess they are highly caustic or unless heavy deposits occur.4

Heavy particulate deposits are known to form encrustations on leaves of 1
'

vegetation, with a resultant reduction in photosynthesis, vigor, and hardi- |
ness of the plants. !However, particulates are not generally considered to
be phytotoxic pollutants of major importance; thus, suspended particulate
emissions can generally be disregarded from the standpoint of plant injury.
Settleable particulates, as noted above, can be injurious to plants.

,

discussion of settleable particulates appears in Section 6.3.1.
,

A
)

l
.

Salt Drift Deposition

The deposition of river salts and sincrals emitted from the two
natural draf t cooling towers may have some effect on biota and soil in
the immediate vicinity of the site. This effect will be most prominent
in the soil and vegetation in the immediate vicinity of the plant.

In soils, chloride ion concentrations from 10 to 75 parts per millioni

are acceptable for the normal vigor of most plants produced from culti-
-,

A

vation. Accumulations of salt from 100 to 200 parts per million are! ,,/ i

excessive and cause reduced yield and vigor. Normally, salt is rapidly
leached from the soil during precipitation. However, if precipitation

;
'

or drainage is lacking, it is possible for large-scaln accumulations to
These conditions could occur most frequently during the height

occur.

of the growing season, when the time between rainfall events is of t2n 1
i

i

week or more. Under normal meteorological conditions, salt accumulationi

should not present a problem to agriculture; during dry periods, yields
could be affected by the accumulation of salt.

!

The effects of salt on plants can be seen primarily in a phenomenon
'

called " burning" or necrosis.
Leaves af deciduous species normally are!

the first to exhibit salt effects by a general burning of the leaf
tips and margins; this progresses as the salt injury increases. Budsand twigs, including flowers and fruit, can be similarly affected. In the

; conifers, needle burn is exhibited from the tip to the rear of each leaf
;

as the injury progresses. Leaf scorch is characteristically exhibitedj
as a change f rom green to a straw or orange color as the result of salti poisoning.

There are come plants that are highly resistant to scorch bysalt;
however, each species has a concentration threshold that, whenj , reached, decreases plant vigor. Plant mortality eventually ensues.

t

!

''
i .

I
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Of particular concern in the vicinity of the Trimble County plant is
. the effect of salt deposition on fruit orchards and tobacco plants. If *

deposited in sufficient quantities, leaf damage could occur, ultimately'

resulting in lower market values. Since tobacco sales are a source of
supplementary income on some farms, the impact to the local economy could

| be significant. ;

However, the highest salt deposition rates are expected to occur i

in the immediate vicinity (within 1-2 miles) of the plant, where farming,
I

, activities are minimal. Further, because the source of makeup water
for the cooling towers (the Ohio River) is not particularly saliae (see
Table 5.3.2-2), the impact potential is further reduced.

Effects of Fuel Handling

No significant primary impacts on land are projected to occur from the oper-
ation of the fuel handling facilities of the Tru.ble County Generating Plant.

Effects of Transmission Facilities

No significant primary impacts on land are projected to result from the
operation cf the transmission facilities of the Trimble County Generating Plant.

Effects of Noise Emissions

Although the noise levels in the vicinity of the proposed facility
will be significantly higher than those now present, they are expected v
to have no impact on the terrestrial fauna of the Trimble County plant
site. Animals soon become inured to constant background noises, as
long as these do not reach the pain threshold.

6.3.3 Water

Ef fects of Plant Operation on Water Quantit:,

The entire plant service and cooling water supply for the proposed
Trimble County Generating Plant will be obtained from the Ohio River.
The maximum peak water intake rate (all four units) for the plant will
be 69,000 gpm (154 cfs). This intake rate represents-approximately
1 percent of the 30-day,10-year low flow (13,750 cfs) in the Ohio River.
No adverse effects on the currents or sediment transport capability in the
river are anticipated for this rate of water withdrawal.

The maximum peak water consumption (all four units) anticipated for
the plant is 28,100 gym (63 cfs). Most of this amount'(22.800 gpm or
51 cfs) will be lost through evaporation and drift from the natural draft
cooling towers. This consumption represents less than .05 percent of the,

6 anticipated low flow in the Ohio River at the site.

The projected consumptive water use in the Ohio River basin for the
year 2020 is 4 billion gallons per day. Most of this will be for electric
power generation (U.S. Army,1969). The Ohio River Basin Comprehensive,

Survey indicates that the basin has adequate water resources to meet the w

annual projected electricity generation to the year 2020, as well as,

other uses.
,
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The maximum peak cooling water discharge from the piutt (all four i,- - units) is estimated at 40,900 gpm (91 cfs). No plant process water will
be discharged.

I Effects of Plant Operation on Surface Water Quality

Thermal Discharge'

; The thermal content of the proposed Trimble County Generating Plant
j discharge is governed by the following two criteria:
I'

1. The maximum allowable heat-discharge rate is given by the
equation-Q = 0.9 x 62.4 (Tg T)'

h R

in which Qh = - 1=um allowable heat discharge rate, Btu /sec
1

|. .

Q,=measuredriverflow(butnotlessthan11,900cfs|
st the Trimble County plant site)|

:
TR = daily average river temperature upstream from the

i discharge
i~

TA = maximum allowable temperature in the river, *F,;

i as specified in the following table:,

' "

T T ]A g
- -I

3 ,

i January 50 July 89
! February 50 August 89
j March 60 September 87
i April 70 October 78
j Hay 80 November 70 i
j June 87 December 57

| 2. In no case shall the aggregate heat-discharge rate be of such
i magnitude as will result in a calculated increase of more than

5'F in river temperature, outside che mixing zone | )
j The discharge outlet will be a gravity flow outfall (see Section 1

I4.2.3) structure and will be located downstream of the unloading facilities
i and water intake structure. The outfall structure will be designed to

promote suitable diffusion of the effluent in a relatively small mixing
) zone with no serious effect on bottom materials and aquatic life. The

y outlet will be submerged at all river flows.,

j During periods of extreme flood levels, the gravity flow system sill
; not function. Should such a condition occur, a provision for overflowing
'

into open channels will permit discharge.

| -

.

! 6-69'
, .

| .

J

, ._m - A-m4m.-.a*, [ - a h h a' 4 .EO- L - A - R 1 b OM . 9 .aA- _

'

t

I. - - _



? 4 i
'

'

|,
,

.
,

The thermal plume resulting from the cold side cooling tower blow-
- down discharge will be small in size and will not significantly increase s_<

the river ambient temperature during any season or any discharga condi-
' tion outside a reasonable mixing zone. For all discharge conditions and

all seasons, the thermal plume will be within %*F of ambient river
temperature at a distance of less than 400 feet from point of discharge.
More than 50 percent of the heat in the discharge will be dissipated within ,

50 feet of the point of discharge. The draf t NPDES permit (tq,endix T) )
-

for the proposed plant defines the conditions that must be met by the
.

blowdown discharge. The mixing zone predicted for the thermal plume
(see Technical Appendix X) will protect indigenous aquatic organisms ,

I

from adverse thermal effects.

The effect of thermal discharges on the temperature of the Ohio
River water has been studied recently by the Ohio River Valley Water
Sanitation Commission (1974) and the West Virginia Department of
Natural Resources. The conclusion was that the thermal discharges
for the 34 operating power facilitics on the Ohio main stem (total
plant capacity = 27,000 MW) were causing no recognizable trend of
rising river temperatures (Ohio River Valley Water Sanitation Commission,
1974). -

The river water temperatures at Louisville, Kentucky for the
10-year period starting January 1964 are shown in Figure 6.3.3-1.
The upward trend in annual minimum monthly temperature starting in
1970 is not considered significant (Ohio River Valley Water Sanita-
tion Commission, 1974). ,,,

Chlorine in Discharge

The EPA is concerned with the potential toxicity of chlorine from
a discharge of cooling tower blowdown directly to the river. Consequently,
the EPA asked the Applicant to conduct plume dispersion modeling to
allow development of a permit limitation for total residual chlorine
and to allow development of a mixing zone. The EPA defines 0.01 mg/l
total residual chlorine as the design criteria to protect the most
sensitive indigenous aquatic organisms (Quality Criteria for Water,
July 26,1976, p. 61).

[
The plume dispersion study conducted by the Applicant concludes

that a subsurface multipipe diffuser can be used for blowdown dis-
charge to comply with EPA and Kentucky regulations for the protection
of river fish populations (see Technical Appendix X). The predicted
concentration of 0.2 mg/l chlorine at the point of discharge for all

|
average seasonal conditions and for the 7-day,10-year low river flow
conditions modelled in the study will result in a mixing zone with
a plume centerline length no greater than 140 feet and a width ofc-

|
100 feet. The . mixing predicted to take place within these maximum,

distances will result in a reduction of total chlorine concentrations'

to 0.01 mg/1. The predicted mixing zone size is somewhat larger
than normally found, but is only 6 percent of the total cross-sectional

-'area of the river, thus allowing for sufficient free passage of'

aquatic organisms.
.
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O The EPA has concluded that the design of the diccharge structure,
coupled with a maximum instantaneous chlorine concentration of 0.2;

j ag/l in the cooling tower discharge, will result in an acceptably small,

j
i -

impact to the biota and water quality of the Ohio River.-

} Other chemicals discharged with the blowdown (discussed in Section
i 4.2.3) are calcium, magnesium, sodium, potassiuro, alkalinity, chloride,i sulfate, phosphate, and silica. Water collected in the sediment retention,
!

! basin (see Sections 4.2.3 and 4.3) will be released to the river. The
discharge from this basin will be controlled and monitored as indicated*

i in the draft NPDES Permit (Appendix T). The concentration of contaminants
| in these two discharges, including pH, will not exceed levels defined by
| Kentucky, Ohio River Valley Water Sanitation Commission, or federal standards.'
i

Effects of Plant Operation on Ground Water Quantity
a

j During operation of the proposed Trimble County Generating Plant,
i ground water will be used only for potable water and for sanitary facili-
{ ties. The average ground water withdrawal will be approximately 11,000
: gallons per day, based on an estimate of 350 operating and maintenance

personnel. All other water required for plant services will be taken from
i

! the Ohio River.
i

This withdrawal of ground water will not adversely affect the ground
water aquifer underlying the site or wells in the surrounding areas.*

,

;

Effects of Plant Operation on Cround Water Quality
|
'

The quality of ground water in the glacial outwash aquifer underlying_

the proposed Trimble County Generating Plant site is not expected to;

:
experience significant change or deterioration from operation of the pro-

| posed plant.

j EffectsofPlantOpera:iononAquaticLifek

Some Ohio River fish and benthic organisms will be lost through'

impingement on the water intake structure screens or entrainment in the
;

water system of the proposed Trimble County Generating Plant. Recent
studies have shown that, in this sector of the Ohio River, entrainable
fishes and benthic organisms are relatively sparse and lapingement/ entrain-;

ment effects usually insignificant (Dames si Moore, 1976a, b, c). Further-1

more,intaka structure design, velocity, and placement (see Sections 3.4.3
and 4.3.2) should eliminate heavy mortalities of fishes and benthic

; communities.
,

Certain nektonic (free swimming) species may concentrate in the thermali

I plume area.
! However, because temperature variations between the thermal

!plume and ambient river water will be small, significant increases in the'

' *

amount of organisms present will not occur in the plume area. |
.

Effcets of Atmospheric Emissions on Aquatic Life .

*

The proposed Triabic County Generating Plant flue gases and cooling ;,*

tower emissions (S0 NO , particulates, salt drift) may affect the2 2,

,
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surrounding aquatic ecosjs :em. However, the amounts of these emissions
entering the surf ace waters will be small; therefore, even though this
action will be long-ter , it should not significantly reduce water quality

-,. v
2

nor reduce the quantity or diversity of aquatic ' life (which is already low .

|
~

in this area).
|

Ef fects of Solid Waste Handifug and Disposal
.

Effect on Surface Water Quantity'

Some of the water that collects behind the dans in the offsite dis-
;posal ravines will be lost to evaporation.-

!

Effect on Groun( Water Quantity
>

Cround water recharge from leakage along the valley walls of Ravines
| RA and RB will be reduced or eliminated by deve1.opment of these ravines as
| solid waste disposal areas. However, the net effect is considered to be

insignificant because the volume of recharge to the alluvial aquifer be-i
i

neath the site that can be attributed to surface infiltration is small,
relative to recharge from the Ohio River.

i '

<

i
....

-- -

,,Effect on Surface Water Quality .' .

.. .. , , ,

1 Because runoff from the solid waste disposal areas and onsite pond s-

will be controlled and, in the case of Ravines RA and RB, monitored before
discharge or reuse (see Section 4.2.5), no detrimental impact is antici-
psted. However, if breaching of the containing dikes should occur,
significant short-term deterioration of the waters (Carn Creek, Ohio
River) that would receive the runoff possibly could occur, resulting'

in a serious health hazard. Contaminants likely to enter the receiving
waters in excessive amounts would be soluble trace metals (lead, zinc,
etc.), dissolved and suspended solids, sulfates, chloride, calcius, and .

,

magnecium.

Effect on Ground Water Quality
:

The quality of the glacial outwash aquifer underlying the proposed
Trimble County Generating Plant site is not expected to be harmed by solid
waste disposal activities. However, this aquifer is a major natural;

resource that must be protected from plant-related contaminants.

In order to prevent contamination from solid waste disposal, wasta
materials (fly ash and scrubber sludge) will be mixed with a chemical,

j
*

fixation agent that is expected to render the material stable, impermeable,
*

and nonleachable.
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1 The chemically and p5ysically stabilized solid waste materials will f ,. |
! be contained in two ravines, RA and RB. Ordovician and Silurian bedrock ..,

strata underlie a residual or colluvial soil in both ravines. Although {j -
the Ordovician bedrock is very Inw in permeability and offers an excel- {

,

; lent natural containment for the solid waste fill, two principal contami- !

! nation routes to the glacial outwash aquifer are available: }
l :

'
! 1. Sub-flow beneath the mouth of both ravines where ground

water enters the glacial outwash aquifer as leakage along,

the ravine bottom and the valley wall !

4 4

2. Local reversal of ground water flow in the karstic Silurian |'f
i strata as the solid waste fill operations progress above ;

the contact elevation (approximately 730 to 750 feet); any I'i

! contamination that ent.ars the complex Silurian limestone i

} aquifer will ultimately enter the glacial outwash aquifer l'

! by leakage along the valley wall from contact springs along ;

] the bluff j

( -

! Neither of these two potential problems will materialize provided that ,

j the solid waste material can be stabilized according to the present plan. |
| If, however, the solid waste cannot be made totally stable and nonleachable
! by the time of plant start-up, then a system of engineered containment *will !

: be used to prevent ground water pollution by either of these mechanisms. !

j Sub-flow at the mouth of both ravines may be controlled by placeaeit of a ;

; permeable drain blanket beneath the solid waste fill. A clay-cor d barrier i

j dike may be placed at the mouth of each ravine to collect saepage water
frce the upstream blanket underdrain. The seepage water may then be*

j treated, if necessary, but would not be allowed to enter the glacial out- i'j wash aquifer directly. In addition to the drain blanket, a clay liner may
j be used in the higher portions of the ravine fills to prevent the infil- !
j tration of seepage into tM Silurian limestone aquifer. The extent and ;
j design of these and other engineered safeguards will be incorporated ir o i
; the final design plans after the solid waste stabilization study and the

i site geology have been fully evaluated. Provided that the solid waste
,

j materials can be stabilized as effectively as assumed. then none of the
available engineered safeguards may be necessary in either ravine.

} I
j Effect on Aquatic Life , )
! !
i Should 1cakage or breakage of the containing dikes occur, 8

) and the water eon ained in the onsite disposal pond or the ravines enter
! Corn Creek cc the Ohio River, large quantities of fishes, plankton, and
j benthic organisms, if present in the area, could be destroyed.
!

Effects of Fuel and Reactant Handling and Storage
*

: ,

l

| Effect on Surface Water Quality.

| Because runoff from the coal and limestone storage areas will be I
*

:

! s
! i.
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collected and treated, if necessary, uefore it is released to the Ohio
River (see Section 4.3), no harmful effects on the river's water quality

-

are anticipated.
v

However, accidental spillage or seepage of fuel oils, coal, limestone, i

or sulfuric acid into the river during unloading could result in deteriora-
tion of the river's water quality. The significance of the deterioration,,

would depend oit the amount and duration of the spill or leak. 011 and
sulfuric acid wculd have the most adverse effect on water quality by,

altering the pH of the water and introducing toxic substances.

Measures that will mitigate the effect of such accidental spills,
should they occur, are described in Section 7.0.

Effect on Ground Water Quality

Because the coal and reactant will be stored in areas lined with an
impervious material (probsbly clay), no impact from fuel and reactant
handling and storage is anticipated. This and additional measures de-'

signed to proter.t ground water from contamination are described in Section
7.0.

Effect on Aquatic Life

Accidental spillage of oil, sulfuric acid, coal, or limestone could
{seriously affect aquatic life in the Ohio River. Depending on the time

and nature of spillage and its duration, these impaean could be either V
long- or short-term. Accidental spillage of fuel oil mud sulfuric acid
would result in the greatest damage to the aquatic system near the plant
site, causing movement of adult fish population from the area, destruc-
tion of fixed macrobenthia. and periphyton populations, reduction of
phytoplankton populations, and a general reduction in the stability and
community structure of the ecosystem.

Effects of Additional Barge Traffic

Effect on Ohio River Water Quantity

The tows carrying coal to the proposed,Trimble County Generating Plant
will cause an increase in lockage at the Cannelton and McAlpine Locks (see ;

1Section 6.1.4). Each additional lackage requires approximately 130 acre- 8

feet of water (U.S. Army, 1968). However, the total water use for lockage !'

at maximum capacity at the McAlpine and Cannelton Locks is much less 1

(approximately one-third) than the minimum low flow in the river (U.S. I
Army, 1968). If the water is not passed through the locks, it must be I

.
*

passed through the dam. Thus, the increase in lockage resulting from the
proposed Trimble County Generating Plant will be of no consequence as far {**

as water quantity is concerned.

'
.

,
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| Effect on Ohio River Water Quality.

b 1

I - As a tow makes its way along the river, it generates waves, and, if
{

f the water is not very deep, sediments in the river ' sed are resuspended into l

j the flow. Along the riverbank at the proposed Trimble County Generating I

Plant site, there is a small beach at the nors.1 pool elevation of 410i . .
; feet. This beach was developed by wave action. Fast-travelling recrea-

|tional boats generate the largest waves; h'eavily loaded tows travelling,

in shallow water with a silty bed geenerate the most turbidity.
!

j Because the average additional barge traffic resulting from the ,

i facility will be only about 10 batge tous per week, waves from this traffic
j will add only slightly to the turbidity and shoreline erosion of the Ohio
j River. ,

1

| I
j The turbidity generated by the additional tows could be appreciabler
; during low flow periods if the loaded tows travel ups.; ream in the shallow
j slackwater. Empty town travelling downstream in the deep, fast water will
; not generate nearly ac such turbidity. However, the river is regularly

,

,

4 dredged for sand and gravel, as well as for channel maintenance. Thus,
i although the turbidity generated by the additional traffic will add to the
) present turbidity in the Ohio River, the addition will not be greater than

,

j that regularly generated by the sand and gravel dredges. Furthet, the s

Ohio River generally has a high background turbidity.

Spills on the Ohio River mainstan are common and are increasing.
For example, the Ohio River Valley Water Sanitation Comunission's _Wenty-,

First Yearbook 19f,9 reported 11 spills of oil and other petroleum prodi. cts"

in 1969. The causes of the spills incluje I accidental damage to a barge,
failure of a lagoon, operations at petrola.um processing plants (2), and;

operations at transfer stations (7). ,By 1973. the number of accidenta'.
spills of oil or chemicals repnrted in the ORSANCO Yearbook, 1973 had increased
to 40. Increased accident 1 spills are assumd to rise with increased
traffic levels. Thus, the additional barge traffic resulting from the
proposed project raises the potential for accidental spills on the Ohio
River.

.

! A barge spill of materials such at fuel oil or sulfuric acid would
! result in significant water quality deterioration (see Effects of Fuel

and Reactant Handlica and Storate).
.

Effect on Aquatic Life
>

b 'the increased barge traffic with its resultant increased turbidity,
I resuspension of bottom sediments, and increased wave action may generallyj ,- lower biotic productivity in the nearshore areas (see Section 6.1.3).
I

j A barge ' spill of materials such as fuel oil or sulfuric acid would-

j have a significant impact on the aquatic life of the area. The effects
of a barge spill of this nature would be short-term, but much aquatic -'

i life probably would be destroyed.*
4

!.. .
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Effects of Plant on Flooding

m
.

;
' -The proposed project will nave an insignifican. effect on flood'

levels in the Ohio River.
!

6.3.4 People=

Operation of the proposed Trimble County Generating '.') ant. will result
. .

! in beneficial as well ao adverse primary impacts oa the people of the area.
Primary beneficial effects will include new employment <,p ortuult.es and .

1 the wages paid to plant perJonnel. Primary adverse effect . .c/ rsault froe
increased demands for hotuing, social services, and other ametatics.
Increases in the general level of activity in the local atea, accompanied
by increased noise levels, will also occur, although these will be simul-
taneous with construction impacts for the first 9 years of plan: operation.
The more significant effects resulting from plant operation arc dis-
cussed in the following subsections. However, before proceedint, it is
necessary to delineate those areas that will be affected most significantly
by the operation of the plant.

"

I s general, the delineation of the impact area requires an assessment
of the proposed plant's operating work force and payroll, the requirements

! for goodc and services generated by the plant, and the expected life of
the plant. All of these factors are weighed against the ability of the
surrounding area to provide and/or accommodste the plant labor force and
to supply the required goods and services during the planned 30-year life
of the plant.

Is,

The proposed Trimble County Generating Plant is located in a rural
settings the area is sparsely populated, and there are no nearby communi-
ties of significant size. Housing availability is low; there are few urban
amenities; and the county school system is currently operating near capacity.
Few of the skilled workers necessary to operate the plant are available in
Trimble County. This will necessitate that: (1) local workers hired to i

work is the plant be trained; (2) skilled workers relocate to the project I

area; or (3) skilled workers cummute to the plant on a daily basis from
more distant locations. Present plans call for some local and nearby
laborers to be trained for skilled jobs at the plant, although relatively
few of these individuals could be completely integrated into the work force
:ntil the second and ensuing units are brought on line.

Many of the goods and services required for plant operation will
|

necessarily be imported from the larger regional cities (e.g., Louisville)
because they e.annot be obtained at the local level.

The result of these conditions is that many of the plant effects will
.

be relatively widely distributed. Because of this, three impact areas have I
*

I *
,

' '

been selected: (1) a " local" area, which is defined as Trimble County;
(2) an "intermediata" area, which is defined es Trimble, Carroll Oldham,
and Jefferson Counties, Kentucky, and Jef ferson County, 'xdiana; and (3)
a " regional'' area, which is loosely defined cs the state :f Kentucky. 1

,
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O Trimble County was selected .o the local impact area because it will
|be the focus of plant operatf or.r. Plant activity, noise, numerous reloca-

tions, increased demands for local services, expenditures, and property tax. --

revenues (discussed in Section 6.4.4) will be concentrated in the county.,

The five-county in. rmediate area vis selected because it is likely
that most of the plant a operating persennel will be drawn from this area.
It is unlikely that 4 significart number cf personnel would be drawn from.

other counties because of the commutit.g distance involved. Furthermore,
with the exception of Tramble County, the other " intermediate" counties,

are more likely than the more ri'al countics surrounding the intermediate
counties to contain a greater nuq1.er 2: labor skills that could be
readily utilized at the plant.

Kentucky is defined as the regional area because most plant personnel,
goods and services, and tax revenoes will be genereted in the state. It is
recognized that some ber efit. will accrue to Indiana and other states, but
these are expected to Se rel tively small. For example, the mest significant
benefit to Indiana vill be t.e employment of some laborers from the Madison /
Jefferson County areas. dowever, a review of the availability of labor
skills in that portion of Indiana from which plant operators could be drawn
indicates a projected shortage of the particular skills that would be required
at the plant (State of Inciana,1977).

Effect on Population

The operating staff of the proposed plant will be assembled beginning
in 1963 when the first unit *.s projecten to come on line. As indicated in

[/\
*

Table 6.3.4-1, Units 2, 3, and 4 are projected to come on line at 2-year
'-- intervals beginning in 1985, and the full compliment of 350 operating

personnel v411 be reached in 1989 upon completion of the fourth unit. It
is anticipated that all of the Unit 1 plant supervisory.and administrative
personnel and approximately 60 lower level staff personnel will be trans-
ferred to the new plant from other of the Applicant's operations. Presest
plans indicate that by the time Unit 2 cones on line, the lower level starf
personnel will be ready to assume the upper level manangement pcsitions.

|
1

1

1
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i TABLE 6.3.*-1,

OPERATION PERSONNEL - PERCENT OF COUNTY POPULATION' * v
AND TOTAL ANNUAL PAYROLL.

TRIMBLE COUNTY CENCRATING PLANT
|

|

I *
!

Percent of Annual Payroll *!
'

I Personnel County Population ($000's)
; -

Unit 1,
i 1983 226 3.8 $ 4,362
,

1984 226 3.8 4,602
;

j

i Unit 2
)

i 1985 264 4.3 5,672
4

I 1986 264 4.3 5,984

! Unit 3
'

j 1987 306 5.0 7,318i

i
$ 1988 306 4.9 7,720 -

i.

f Unit 4

j 1989 350 5.6 9.316
i

Total $44,974

| :

!

i

*1977 dollars, escalated at an annual rate of 5.5 percent, and based
'

on a yearly salary of $14,000.

i

;

,

e

.

'
.
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} Many of the personnel who will be per'nanently transferred tc the
/ Trimble County plant may choose to relocato to the project area if their

, . commuting time to the plant exceeds 30 to 45 minutes. Most of these
employees would be coming from the Metropolitan Louisville area. It is

"

estimated tnat approximstely 30 cf the 120 employees transferred from
other Applicant-owned oper.itions and 30 other "new hires" will relocate
to the local area, nie estinata s based primarily on projected local
school capacities and housing availability, which is expectes co expand.,

in response to increased economic stimulus in the county resuldng from
conneruction of the plant. The balance of the initial, 260-person opera-.

ting labor force will be drawn from the intermediate impact area. As
Units 2, 3, and 4 come on line between 1985 and 1989, the relocation
patterns will vary depending on the expansion of services in Trimble
County. Some "ncr.t hires" may choose to relocate closer to the plant but
may choose to live in Carrollton, Madison (Indiana), or northeastern
Metropolitan Louisville due to a greater availability of urban amenities.

By 1989, when the fourth unit is brought on line, it is estimated-
based on "long-term" school capacity projections-that up to 190 operating
pcrsonnel could have relocated to 3.he county. If each of the 190 personnel
relocating to Trimble County brings a family (estimated to have 3.57

1 members per family-the 1970 Kentucky average), then the population of
the county will increase by 678, or approximately 11 percent more than the
county's 1989 projected populatioit of 6,292a,

It is likely that many of these families will locate in Badford, to
settle as near their jobs as possible, although there are no overricing
considerations for settling in-the community (e.g., no zoning ; .lations,(' no public sewerage system, a unitimd county school district). d most of

~

( the operating personnel would choose to settle in Bedford, the population
of the connunity (presently at 754) would nearly double. In any case, the
operating personnel and their families will be integrated into the local
area over a 6-year period, thorsby allewing for planning by county officials.
If additional relocations to Carrollton, Madison, and northeastern Metro-
politan Louisville occur, the impact would be small due to the relative
size and larger population of these areas.

_ ages of PersonnelW

Beginning in 1983, thi. operating staff for the proposed Trimble County
Cenerating Plant will be a source of income for the project region. A
summary of the total wages earned by the operating personnel over the
6-year period during which the fmsr units come on line is presented in
Table 6.3.4-1. As indicated in Table 6.3.4-1, the total payroll for this
period will be slightly less than $45 million. Over the life of the

project, the Applicant will spend approximately $696 million on wages for
operating personnel. These fAgures are based on an annual average salary
of $14,000 (1977 dollars) and escalated at a rate of 5.5 percent per anntse

* for each of the 350 employees during the 30-year operation period.,

" Assumes an annual growth rate of 0.9 percent
3'

.
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Of the $45 million earned by the operating personnel betwcen 1983 and
Of1989, an estimated $31.5 million would constitute disposable income.r

the total estimated payroll of $696 million, approximately $487 miliion
would constitute disposable income. It is estimated, given the prajected,

residential patterns of the plant employees and the availability of goods
and services in northwest Kentucky, that most of these conies wi!.1 be
spent in the five-county intermediate impact area.a

Effect of Income.

Because of the generally rursi character of Trimbic County, the most
significant ef fects of new income will probably be experienced in this

In 1970, the median family income in the county was $6,596county.
(Constonwealth of Kentucky,1975). By 1973, total persont.1 income was
$17.8 million, indicating that the average per capita income was $3,339
(Commonwealth of Kentucky, 1975). Assuming that a maximt.m of 190 operating
personnel relocate to Trimble County by 1989, total new, gross income inThisthe county from plant wages would then be approximately $5 million.
would constitute approximately 12 percent of total earned income in the
county, assuming that the 1973 total income escalates at an average rate
of 5.5 percent per year to 1989. While the expenditure of employee wages
in areas other than Trimble County will coastitute an econonic benefit,
the detection of this ef fect in a more populated and economically developed
area (e.g., Carrollton, Madison) will be more difficult. The indirect
effects of payroll disbursements are discussed in Section 6.4.4.

Effect on Housing

The most significant impact on housing will be experienced in Trimble
Additional housing capacity would be expected in Carrollton,County.

Madison, and the northecstern Metropolitan Louisville area by 1983, due
to their relative sizes and ability to respond more read'.ly to economic
stimulus. Housing capacity in Trimble County, however, sithout the pro-

is projected to remain low. According to a recent reportposed plant,
supervised by the Kentucky Housing Corporation, there were 1,69o occupied
year-round housing units in Trimble County in 1970 (U,1versity of Louis-
ville, 1974). Of these, 306 were classified as substandarc. units. The
total vacancy ratio was 0.2 percent for "f or sale" structure and 1.7 per-
cent for "for rent" structures. By 1980, without the proje.ct, there will
be a cumulative housing need for 779 units (University of Louisville,
1974). According to the Trimble County Tax Assessor's office, there are
currently an average of 50 new housing starts per annum in the county.ThisMost of these new houses are started by existing county residents.
shortage and the accompanying high percentage of substandard housing
could pose serious problems for workers desiring to relocate in the county.

this shortageHowever, dt.e to the long-term consniement of plant employment,
i should not result in the " quick" construction of unsightly housing and;

e' numerous mobile homes. The relative abundance of satisfactory housing in
other areas (e.g., Metropolitan Louisville) could acconsnodate the excess

'

demand, although at the inconvenience of plant laborers who would have
to commute to the site. Workers desiring to live in the county could have
homes constructed.

'
w.

e
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, O It is reasonable to assurae that a new-housing const uction cycle
will begin in the county (probably near Bedford) in order to meet the 3'

!
__ demands of plant personnel and their families. Ihis construction cycle,

-

will probably begin during the plant construction phsse, as a result of !
economic stimulus in the county. If 190 operating personnel ultimately

-

;
relocate to the county, then up to 190 new homes could be constructed in

I the county as a direct result of plant operations. However, it is
i| likely that the actual number of new housing starts will be less than,, '

| this due to the departure of most of the construction labor force by 1989.
,

t''

; A new housing construction cycle will reduce the average age of the '

i housing in the county, raise the median value of houses, and probably .-
, create serious requirements for water, sewerage disposal, and other
i service facilities. The cost of the required services will be largely i

offset by revenues derived from the facility and its personnel. However,,

unless proper planning is undertaken by the county at an early date, a ;lag period will develop between the initial demand and the time the :
services can be provided, resulting in a temporary reduction in the

|county's ability to provide adequate servicas.
1
:

Effect on Schools

!The relocation of approximately 60 operating personnel and their
families to Trimble County by 1983 could become the potentially most
severe impact of plant operations. The county schools are presently

.

'

operating near capacity, and local residents have recently voted against
a bond issue which would allow for the construction of a new facility.
However, plans have been made for a new 300-student elementary school,

O~ and funds may be forthcoming from the government to assist in the program.
According to the Superintendent of Trimble County Schools, approximately
100 plant-induced enrol 1=-nts could be accouanodated in the existing ,

'

system, assuming an even grada distribution and providdng that several
teacher's assistants could be hired (May,1977). If the new 300-student
elementary school is constructed by 1989, as r.any as 190 plant laborers ,

could theoretically relocate to the county without significant school *

cvercrowding, assuming that an average of 1.57 school-aged dependents
accompanies each employee.

It is recogr.ized that the school capacities could be reduced by
additional enrollments resulting from construction personnel relocating
to the county vith their families. However, the duration of construction
employrant will be significantly leas than operations employment, and by
the tine the f ull complement of 350 operating personnel is reached in ;

i

1989, most of the construction employees will have departed from the
i

project area. Theref.' e, while an " overlap" of school enrollments may {result in teoporary overcrowding and require short-term alternate
tfacilities, this is not expected to create a long-term problem.
,

,e Assuming that the normal population growth in the county is 0.9
,>

percent a year, and that the age composition of the population will not
change significant1v, Trimb:a County school enrollment should be approxi- 3

mately 1,374 students by 1983. If 60 operating personnel relocate to the
.

% O
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county during 1983, the 94 school-aged dependents placed in the school
system could account for an enrollment increase of approximately 7 per- |f
cent. If, by 1989, 190 plant employees relocate to the county and . , _ -

*

approximately 300 plant-induced stadents are enrolled in the school syster,
an enrollment increase of approximately 21 percent over the projected 1989.

enrollment could occur.

It must be emphasized that, in considering the time frame for plant-

start-up, any one of numerous developments could alter the school enroll-
ment figures presented above. However, it is resoonable to assume that*

increased tax revenues derived from the plant and its operating personnel
will largely offset the cost of providing expanded school services. Also,
if large numbers of plant-induced enrollments occur, new teachers will

Basedhave to be hired to maintain the existing student-to-teacher ratio.
on the enrollment figures presented above, plant operation could result in
the need for three addieional teachers by 1983 and 11 by 1989. Careful
plannitt on the part of school and county of ficials, and a closs liaison
between local officials and the Applicant, cculd go far to mitigate sdverse
impacts on the school system.

Enrollment increases in the nearby communities of Carrollton, Madison,
and northeastern Metropolitan Louisville resulting from plant operation
will be relatively small. It is unlikely that these increases will create
significant problems.

Effect of Noise Emissions

Noise levels at the proposed Trimble County Generating Plant site are '

expectcd to increase during operation of the plant. Analysis of results
from the onsite ambient noise survey and data from post-operational noise |h
measurements at 26 coal-fired plants indicate that the incressa in boundary
noise levels should be minimal for normal operating conditions. The msjor
courecs of noise associated with operation of the f acility include:

Air compressors-
Air handling equipment
Atmosphere vents (air and steam)
Barge unloading facilities
Coal handling equipment
Diesel generators

Fans (induced and forced draf t)
Notors
Natural draf t cooling towers

Prc:1pitator rappers
Pumps
SO2 removal equipment

-

Switchyard
High pressure values

,

.

Noises from the above sources will be both intermittent and continuous.
Variables such as plant capacity and loading, type and' location of equip-
ment, and the degree to which enclosurer sad silencers are used to suffle

Itequipment noise af fect the levels of noise produced by a power plant. %.,

e
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. is, therefore, difficult to predict the noise level of a plant prior to
its construction.i s

I
- -

_.

Typical octave bend sound pressure level cpectra for a 500- to 1,500- 8
!

,
'

MW power plant and a natural draf t cooling tower measured at 2,500 feet :
*

and 1.400 feet, respectively, are shown in Figures 6.3.4-1 and 6.3.4-2. '

The decibel A-weighted (dBA) sound levels measured at 2,500 feet from a [
power plant range from 37 dBA to 52 dBA. For a natural draft cooling i; .

tower, A-weighted sound levels range from 46 dBA to 52 dBA measured at !
1,400 feet.i -

.

Table 6.3.4-2 shows the approximate maximum daytime and nighttime |
ambient noise levels measured at the Trimble County Generating Plant site, -

the distances between the monitoring locations (see Section 5.1.3) and the
plant and cooling towers, and the estimated expected noise levels from '

: plant operation at these locations. Actual sound levels should be lower.
|: First, the upper level of typical plant and cooling tower noise emissions !'

was used to estimate these sound levels. Second, noise attenuates at the i
; rate of 6 dBA when the distance from the source is doubled. It is expected '

; that . noise attenuation at the Trimble County Generating Plat.t site will i

i exceed the normal 6 dBA decrease due to noise absorption by the berm along .

the south end of the plant, vegetation, ground cover, and the bluffs. '

Also, other structures at the p,lant will absorb some of the noise emitted.
Third, the Applicant intends to use measures to reduce some of the sound

,

emissions from the plant (see Section 7.0). ;,

i.

Location X-3 (see Section 5.1.3, Figure 5.1.3-1) is the only location
at which the expected noise level far exceeds the anbient noise level.;

j This is caused by the proximity of X-3 to the plant. The increase in the-

noise level at this location is not of major concern because of its distance
from the nearest residence. The exposure to noise levels at this location
would affect someone' passing the site by boat and would, be of short duration,

l *

Health Effects of Air Pollution
1

As noted in Section 5.1.2, air quality standards have been establishedi

I to provide a reasonable margin of safety against the potential adverse
effects of pollutants on human health.

The principal pollutants emitted by fossil-fueled power plants--S0 * 2
particulates, and NO --are irritants to the respiratory system when presentx

: in sufficient concentrations. They present the greatest hazard to the
elderly or those with respiratory ailments (asthma, emphysema, bronchitis)

,

or cardiovascular disease. ;

The effects of high levels of S03, the effluent of most concern, may
not be nearly as harmful alone as when high levels of both S02 and particu-
lates are present. The synergistic ef fects of these two pollutanfs may be

*
attributable to the behavior if fine particulates (less than 2 p) that,

i cannot be filtered by the respiratory system and hence may become embedded
deep in the lungs where they may reside for long periods. Because these

*particulates may absorb sulfur oxides, they provide a convenient mechanism .

t

{
'
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lfor transporting sulfur oxides into the lungs. In general, exposure :

for a 2-year or longer period to annual average 502 concentrations 1

3greater than 90 pg/m , when in conjunction with particulate concentra-
~ ,'

tions greater than 80 pg/m3 and suspended sulfate concentrations greater
3- than 12 ug/m , has resulted in statistically significant increases in

worbidity frrun respiratory disease (U.S. Environmental Protection Agency,
1974a). Children have been found to be susceptible to suspended sulfate
concentrations lower than those to which adults are susceptible. As

' mentioned previously, the impact of increased sulfate concentrations
cannot be adequately assessed because accurate technology to determine

*

its rate of formation and distribution has not been developed at this time.
'

3The odor threshold of NO2 is approximately 2,000 ug/m , with eye
and nasal irritation noted at levels above 26,000 pg/m3 These concen-
trations are not likely to be encountered from plant operation under normal
conditions.

Ground-level concentratione of plant contaminants will be below the
air quality primary standards for S0 , total suspended particulates, and2
NO2 during fuli load operation of the proposed plant; these standards ars
designed to protect the health of individuals breathing air affected by
industrial emissions.

Effect of Additional Barge Traffic

The 6 million tons of coal and i.he 1,106.000 tons of limestone antic-
| ipated to be consumed per year by tne proposed plant will require the pas-

sage on the river of 4,737 full barges and 4,737 empty barges. This willt

require the locking of 632 additional barge tous per year, or an average cf '-"

1.7' additional barge cows per day through the M:: Alpine and Cannelton Locks.
Section 6.1.4 discusses the relationship of project barge traffic to the -

capacity of the McAlpine and Cannelton Locks and Dam. Waiting time at
the locks is not expected to be significantly lengthened by the additional
traffic caused by the project.

According to the Corps of Engineers, dredging operations are required
more often at the smaller locks than at the larger locks. Because the
barge cows for the pronosed Trimble County Generating Plant will use only
the larger locks, it is unlikely that dredging operations would be hampered.
If the larger locks require dredging for some reason, only the lower

l approach will be dredged. The dredging of the lower approach would require
| about 1 month to complete, and some delay to river barge traffic would be

anticipated (U.S. Army,1975a).'

.

i

Recreational boating along the proposed Trimble County Generating
Plant barge traffic route will not be affected by the additional barge
traffic either at the locks or on the river itself. According to the
Corps of Engineers, the recreational boat traffic is aware of the present
consoercial barge traffic and has not encountered significant problems in.

* this respect. The additional barge traffic will not affect waiting times
at the locks for recreational boating, because recreational boating is

| encouraged to use the smaller locks and leave the larger locks open for
'

the barge tows (U.S. Army, 1975a).
~_.
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TABLE 6.3.4-2

ESTIMATED NOISE LEVELS (dBA) AT THE BASELINE MONITORING ;_

LOCATIONS WITH BOTH PLANT AND COOLING TOWERS IN OPERATION
TRIMBLE COUNTY CENERATING PLANT i

-

'
.

.

Location * !.
* ,

X-1 X-2 X-3 M X-5 Pd Pg
Approximate daytime ' I'
sound level (L90) (dBA)

0700-2200 37 32 33 32 39 26 38

Approximate nighttime !
sound level (L90) (dBA) .

>

2200-0700 41 42 32 28 45 27 36 ;

Distance to plant (feet) 6,675 2,000 600 1,900 1,900 2,600 2,800

Distance to cooling I
tower (feet) 6,000 1,050 750 2,850 2,700 1,650 3,600

Estimated maximum
resultant noise level,

,

daytime (dBA) 44 50 65 55 55 55 52 |'-
s, .

* 3
Estimated maximum i.
resultant noise level, I'
nightime (dBA) 46 58 65 55 55 55 52 I'

,

i

!

t

"See Figure 5.1.3-1
,

.

-
.

i
t
i
i

;

a
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I hThere have been three major accideurs since March 19,1972 on the
981 miles of the Ohio River from Pittsburgh, Pennsylvania to Cairo,

.

|Two of the accidents were a result of barge misalignment with s-
Illinois. j*

the locks. None of these t.ccidents was a result of contact of a barge
with other barge tour or recreational boat traffic. However, the antici-
pated increase in barge traffic will slightly increase the chances of
accidents in the stretch of the river over which the coal and limestone

.

are shipped.
,

Ef fect of Transmission Facilities

Effect on Flora and Fauna

Vegetation will continue to be eliminated from the corridor through
This impactherbicide spray applications to control woody plant growth.

is judged to be minor (1) because of the impact cf construction activities
in clearing and altering the vegetative composition of the transmission
corridor and (2) because spraying activities are conducted only every 5
to 7 years.

The periodic reduction of transmission line right-of-way vegetation
will af fect the wildlife carrying capacity of the right-of-way and tempo-
rarily reduce the quality of its wildlife habitat.

During periods of limited visibility, migratory birds could collide
with the transmission line towers. Because the Ohio River forms a migra-
tory path, it is conceivable that birds could fly into the tower structures | h

s,

at dswn, dusk, af ter dark, or during foggy or otherwise incl 2 ment weather.
Bird losses as the result of such tower collisions, if they occur at all,
are likely to be very sca11.

Radio and Television Interference

The environmental impact of coronal discharge from the transmission
lines will depend on conditions prior to the line construction and che
level of noise emanating from the energf. zed line. 1.igh-quality radio or
TV reception is a product of either a high signal strength or a low back-

Radio interference or televialon interference resulting'ground noise level.
from transmission line corona depends on the ratio of received signal

This is the interferencestrength and the noise level produced by the line.
signal-to-noise ratio (SNR) (Byron, 1974). Industry data and the Federal
Communications Coestission have determined that a SNR of 24 JB will assure
good quality radio reception (Byron,1974; Shah,1974).

.

Field surveys have been made to determine existing radio strengths at _jThe five*

five dif ferent locatiens in the vicinity of the plant site..

Survey results |survey testing locations are shown in Figure 6.3.4-3.
have shown that the existing radio signal strengths range from 40 dB to

4

85 dB for 26 different stations.
-

.-

*
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i| ,

Figure 6.3.4-4 is a graphic representation of the est.:.,s:ed fair- ,

weather and foul-weather radio interference (RI). The RI from the
- transmitsion line at a point insnediately below the conductors, is 38 dB ;

during fair weather and 52 dB during foul weather. The RI f rna the t
'

, ,

t;ransnission line at the edge of the right-of-way, a distance of approxi-
! mately 200 feet, is 25 dB during fair westher and 38 dB during ioul <

. "

weather. Figure 6.3.4-4 slao shows that RI at a distance of 320 feet ;,

from che centerline of the right-of-way will be 15 dB in fait weather ; ;
| .

and 30 dB in toul weather.
*

.

Analysis of the above information indicates that only 9 of the 26 t

stations picked up by a radio receiver located at the edge of the right- i
of-way during fair weather will have a noticeable degradation of recep- I

tion. During foul weather, a radio receiver in the same location vill -

have a noticeable degradation of reception on 22 of the 26 stations.
.-

The distance from tha transmission lines to the residence nearact ,

the plant sii;e and. Kentucky transmission lines is 1,200 feet; thus.
RI frt.3 these lines should not affect the radio reception of local resi- !

-

dents. Because the exact location of the Indiana transmission line has
not been determined, the number of individuals likely to be eifected
cannot be dsten tued. 3

Television interference (TVI) from transmission lines can be produced .

either by complete electrical discharges scross small gaps, known as gap-
type sources, or by corona. Practically all fair-wcather power line TVI ,

is caused by gap-type sources, which can easily be prevented or eliminated L
i

by following good construction practices (Lotners. 1974). Corona during
positive half-cycles can produce a measuraole type of IVI knourn as " pre-
cipitation TVI" when there is precipitation on conductors resulting from
rain or snow (Sht.h, 1974). Trsnamisrion lines will ba. designed to mini- '

mite RI, and this. in turn, will cutomatically reduce precipitation-type
TVI.

,

The evaluation of the effect of TVI from transmission lines is the
same as that of RI, except that for TVI, the pe.rformance criterion is
viceo reception. A signal-to-noise ratio of 40 oB for excellent TV re-
ception and 17 dB for tolerable reception has been established (Clark =

and Lotners, 1970). Because the distance from the transmission line to
the nearest residence is approximately 1,200 f.eet, TVI is nor expected
to affect TV reception in the Wises Landing ares.

,

.

'

Ncise Erisesion
~

Audible noise emission, resulting from the superposition of crackling
ncises, is produced when electrons drif t away from the surface conductor.
Ths audible noise emission from transmission lines is a wet conductor

i phenomenon cad should not occur during tair weather, except at very high
surface grafients. During foul weather conditions, especially fog and
heavy rain, water droplets formed under the conluctor are stressed elec-
trically. *dhen these droplets leave the conducter surf sco, a *.uuning and

.

Preceding pge blank
.
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| crackling noise emanates from the transmission line. Thus, for a given
'

line design, foul weather audible noise emission depends on surface con-
,

dition, precipitation on conductors, and wind vr.locity (Shah,1974).' v

.

i ne transmission lines will be designed and constructed in such a
manner that the fair weather audibio noise at a distance of 50 feet from; .

'
the conterline of the right-of-way will be zero.

! Ozone Emissions
i
! Recent studies have shown that no measurable amounts cf ozone (less
| than 2 ppb) are formed as a result of the presence and operation of trans- !

mission lines carrying up to 765 kV (Frynan and Miller. 1973). No adverse j
effect on vegetation or animals has been found to occur e*en during foul 1

weather when the heaviest corona discharge occurs (Scherer, et,a_1,., 1973). |
-

; The National Primary Air Quality Standard for photochemical oxidants such
i as ozone, as issued by the Environmental Protection Agency, is 80 ppb (by

volume) for the maximum arithmetic mean for a 1-hour ccreentration, not to
be exceeded more than once a year.

Visual Effects of Proposed Plant
i

} De proposed facility will be in full view of persons travelling along

| relocated County Road 1488. ne view from the Ohio River will be dominated

i bf the barge docking and unloading facilities, with associated barges in%

i the foreground. ne plant structures will be visible in the background

j against the wooded slopes at the east edge of the site. ,

; Structures will be grouped in a compact site arrangement to avoid
! the appearance of industrial sprawl. Ground cover on the onsite pond

| dikes and tree plantings on the south bers will help to blend the
i developed areas with the natural vegetation background provided by

the wooded slopes.

Because of their rise above the topography, visible plumes from the
cooling towers and chimneys will be seen at greater distances than any

. plant structures. D e predicted frequency and extent of visible plumes
I are discuased in Section 6.3.1. At times, the white, moisture-laden plumes

i may blend with natural cloud formations, or rise above low clouds, and
present no distinct visual effect. At other tinhas, the plumes will be
very distinct. The visual impact of the plant structures themselves is

,

! discussed in Section 6.1.4.

i /' ne proposed plant will be out of character with the otherwise rural
j setting of the surrounding areas. Further, the cooling towers, chimneyw,

and onsite pond dikes will be out of proportion to other structures in the
area and in sharp contrast to the flat land on which they are built,.

although the hills surrounding the plant will lessen this degree of differ-
,! ence. Because there will be no roads other than CR 1488 from which a

direct view of the plant will be available (the only other major vantage
.

point being the Ohio River); the number of people exposed to the total

f visual impset of the plant will be small.
-v

I
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6.4 SECONDARY OPERATION IMPACTS |.
,

6.4.1 Effects of Atmospherie Emissions

* Significant Detersoration

*

Perhaps the single most important secondary effect of plant opera-
tion with respect to atmospheric emissions is the proportion of maximum
allowable air quality significant deterioration increment used up at any
given geographical location. As stated in Section 5.1.2, the contribution
of sulfur dioxide (Sog) and particulates from a new source or sources
cannot exceed the given limits. The proposed Trimble County plant, being
the first new source in the area required to conform to these reguls-
tions, will, at some locations, use a large portion of the allowable
increment. Since these increases are subtractive (i.e., a second new
source will be permitted to use only the difference between the maximum
increment and the amount used by the Trimble County plant, the location
and emission characteristics of potential new sources will be restricted,
based on the extent of the Trimble County plant's influence. This zone
of influence has been established by plotting isopleths (Figures 6.4.1-1-

through 6.4.1-5) of the percentage of significant deterioration increments
for various pollutants and time periods used by the plant. Estimates of
ground level pollutant concentrations (based on the Single Source CRSTER
m;odel discussed in Section 6.3.1) were used to generate thase plots.

O - Sulfur Dioxide

The annual SO2 contribution from the proposed plant is very slight,
Jless than 3.9 ug/m . Figure 6.4.1-1 shows the areal extent of the 5

3percent (20 ug/m ) significant deterioration isopleth depicted on
an approximately 900-square-mile area.

Selected increments of significant deterioration areas for 24-hour
502 concentrations are depicted in Figures 6.4.1-2 and 6.4.1-g. Isopleths
are shown for 10, 25, 50, and 75 percentile values of 91 ug/m . As can
be seen, the total allowable increase for a new source will not be ex-
ceeded by the plant, The highest deterieratien amounts occur at scattered
points between 1.5 and 5.0 kilometers fros tha site, where values range be 3
tween 64 and 79 percent of the allowable deterioration increment of 91 ug/m
The 50 percentile values extend to an averag.: distance of about 9.0 kilo-
meters to the south. The 10 percent isopleta blankets virtually the
entire 45-kilometer radius, which includes part of Louisville and extends
as far south as Bullitt and Spencer Counties in Kentucky.

,

' Figure 6.4.1-4 shaws the maximum anticipated extent of the plant's
influence on the 3-hour increment of 512 ug/m3 of S0 -2

.
*

.
.
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Total Suspanded Particulates*

Figure 6.4.1-5 depicts the signif'icant deterioration contribution ~

from total suspended particulates for the proposed Trimbic County
Cenerating Plant. As this indicates, the maximum 24-hour cun-,

.

centrations account for only approximately 13 percent of the allowable
3 for a Class 11 region.significant deterioration limits of 37 u;;/m

Annual averages have nut been plotted because the plant contribution is
so small as to be insignificant.

Summary

Overall, the Trimble County plant influence is such that construc-
tion of a new major source of air pollution within at least 5 to 15 kilo-
meters of the site will be precluded because the allowable increment of
significant deterioration of air quality is essentially ustd. The zone (r.)
of influence of other new source (s) must be compatible with that of the
Trimble County plant before approval for construction can be granted,
however. Thus, the effects are far-reaching in terns of the industrial

.

growth that can 1e permitted along the Ohio River between Cincinnati and
Lcuisville. Those industries or utilities that consider future growth in
this area may, of necessity, choose either to locate elsewhere or to use
expensive pollution contr.,1 equipment.

6.4.2 1.and

Terrestrial Flora

Tne impact on soils resulting from acid rain and dry sulfate depost-
tion (see Section 6.3.1) is expected to be minor owing te the emisstun
design controls which will be incorporated. Acid rains can have serious
effects on crop yields and on forests because of the contribution of acids.

to the soils. Such cffects usually occur over regions where the acid
precursor effluents are emitted in much greater quantity thaa are expected
in this case.

Terrestrial Fauna

Migrating birds may under certain atmospheric conditions be attracter!
to the plant site; if the migrating flock is large, the birds may collide
with tall structures such am the cooling towers and the plant stacks.
Death or injury to some of the birds would result from such a collision.

I | 6.4.3 unter

If the additional barge traf fic. associated with the proposed Trimble
County Generating Plant increases the turbidity / sediment of the Ohio River
over the long term, increasing the solids levels, then water treatnent

'
facilities located downstream of the plant possibly could be feced with
higher treatment costs. However, because background turbidity is of ten

^ high, particularly as the result of dredging, additional carge-related
turbidity is not expected to be significant.

|
.
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~ Impingement and entrainment of commercial fish species (and their j
food organisms) by the Trimble County Cencrating Plant intake structure .

| .

' may reduce the general productivity of the river, and the conenercici,,

fishing industry, downstress of the plant. At present, this secondary
impact does not seem very likely, as the present productivity of the
river is low, and comunercial fishing nonexistent. However, with the*

improved water quality expected to result from the enforcement of Public
- Law 92-500, this impact could occur later in the life of the facility.

The potential effects of acid precipitation (see Sectfun 6.3.1) over
lakes, streams, and ponds can also be serious and can cAversely affect the
aquatic life that inhabits these waters. Published reports indicate that
literally hundreds and perhaps thousands of lakes and streams in northern
Europe have become so acid that salmonoid fishes can ns longer survi;e
and that in some areas where unusually large quantities of sulfur-related
pollutants are emitted, some species of fishes have become extinct.

The instances cited above are for the most part results of wide-
spread and uncontrolled contamination from industrial and/or domestic
sources that emit an abundance of acid precursors into the atmosphere.
The proposed Trimble County Generating Plant will incorporate the necessary
emission control equipment to greatly reduce the quantities of effluents
released. In addition, the pinnt will employ a stack of sufficient height
to disperse the remaining e'aissions to a degree that the impact of the
riant on aquatic life in the neighboring ponds and streams will be negli-

3'ble.

However, rainwater is used as a supplementary vster supply at some
locations in this area. The Trimble County Generatir.g Plan could cause'

a slight increase in acidity in this water.

6.4.4 People

Secondary impacts resulting from commercial operation of the proposed
Trimble County Generating Plant will be experienced most strongly at the
local, county level. Some effects will also be experienced at the five-
county intermediate level and the regional level. At the local level, the
expenditure of some wages, increased tax revenues derived from plant
operations, and the long-term commaitment of land use resources will be
the most significant ef ~ects of plant operation. At the intermediate
level, induced cervice employment, the expansion of disposable income,
and the expenditure of wages will be the most significant effect. At the
regional (i.e., state of Kentucky) level, the collection of additional
tax revenues will be the most significant effect.

g
4

Induced Employment {,.

2
The employment of 350 plant personnel by 1989 will have the effect '

'

of :timulating a demand fo: goods and services in the areas where the
employees spend their salarias. The increase in area income will lesI to
an increased demand for goods and services, which will in turn create a !;

need for additional labor to meet the increased demands. In Trimble i

a
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~ County, there 1.s not a broadly based service sector, and man / of the goods

and services required by local residents are obtained from outside the
,

county. Although this sector should undergo expansion during the plant ,,,,

construction phase, it is unlikely that it will develop fast enough for
the majority of plant wages to be expended in the county by 1983.
Furthermnre (as previously indicated), in a primarJ1y rural setting like*

Trimble County, there is generally excess capacity in the serv!.ca sector.
Thus, increased demand does not necessarily require that additional*

personnel be hired to meet the new demands. Plant operations will not
therefore result in a major relocation of service personnel to the county,
althouph so.ee economic benefits will accrue to the local area. !

It is likely that the majority of goods and services required by the
plant's operating personnel will be obtained in Metropolitan Louisville,
Carrollton, and, to a somewhat lesser extent, Madison, Indiana. Therefore
it is in these locations that the service sector will expand in response
to the expenditure of plant wages and salaries. If it is assumed that
there is an average of approximately 1.3 service personnel fcr every indi-
vidual employed in the basic sector in the five-county intermediate area, j

thea during peak plant employment, an additional 455 jobs in the five- !
Icounty area could be induced.

Induced Expansion of Disposable Income

The ex9enditure of wages earned by plant aperating personnel will not
only result in induced employment, but also in the expansiou of disposable

O income. If it is a u med (see Section 6.2.4) that: (1) 50 perceat of the
disposable income ok the operating work force is opcut in the local and *intermediate impace areas and (2) that an income multiplic" af 2 is operating
in this area, then the $467 million of disposable income of t!.e operating
work force could induce an additional $487 million in the five-county fater-

mediate impact area. A significantly greater proportion of this 4dditional
income would be spent in the Metropolitan Louisville area than the local
Trimble County area.

Tax Revenues Derived from Wages and Spending

'Ihe operating personnel and the service jobs induced by the plant
payroll vill constitute a new source of tax revenues far Trimble County
and the state. State income tax revenues generated by the operating
personnel will amount to nearly $18 million over the life of the plant,
whereas the induced service employees will genetete an addstional $9
million. It is estimated that $13.5 million in sales tax revenues will
be generated by the operating personnel and $12 million by the induced

|
service personnel. These tax rever.ucs will result in a major benefit to
the state.,

.

Asstaning that a maxivaus of 190 personnel ultimately relocate to
Trimble County, $9.8 million in property tax revenues could ultimately

( accrue to the county. This would constitute a major economic benefit
and could offset many of the expenditures that will be required to upgrade'

-

the school system, roads, and other p blic facilities. A rme detailed
discussion of induced wages and taxes is presented in Section 6.8.1.| .

O * -
i

%/ . ..

- 6-112 - _. _.

I n >ys
._

!
|

_ _



\ -

.

_ . . - _
_ ei c we====mewe==,sur , _. .. - - - - -.

..a_._ - -- _ .. . . . - .
_

,

! ,

!
|

Effect of Plant Operation. on Land Use {,
. e

Land use patterns within the eastern area of Trimble County will be

| affected by the proposed generating plant. 'Ihu plant will use a large'

percent of the allowable 24-hour significant deterioration increment fc.- '

sulfur dauxide (aec Section 6.4.1). Withio roughly 5 kilometers (s.1
miles) cf the proposed plant site, over 50 percent of the allowable signifi-,

cant deterioratin increment will ba used by the plant. In two locations, i
,

one near Mt. Plcosant and the other just east of C :as Landing, approximately
|

.

75 percent of the allowable significant deterioration increment will be used -

by the plant. |
.l

l As a rest.lc of the projected levels of pollutants in the propoced
Trinble County Cenerating plant emissions and their geographical distri-
bution, it is doubtful that any new inaustries with S02 in their stack | |demicarons could locate within southwestern Trimble County or eastern I

Cla*k County, Indiana. Unde. present lard use trends within th( stea | J
( w Sections 2.6 and 5.6), this would deter other utilities that might

| :
want to locate along the Ohio River in this area. (hanufacturers would
be hard .ressed to locato in the area, regardless of the presence of thei
proposed generating plant, because acceso, labor, and markets are not

, ;
,

readily available.)

Patential for Imoroved Services in Trimble County f
i

Some of the services that are expceted to be generated as a result j
of plant construction activities will continue to operate to serve opera- j
tion personnel. Services for high-cost and specialized goods such as new,

refrigerstors, cars, etc. will probably net *,e provided in Bedforo. j
'

| However, lower order functions, such as hairstyling, bakeries, variety 8
'

stores, etc., could appear in the community as a result of new income i
generated by the operating personnel. Also, services already existing in i
bedford will probably be improved and expanded tre acconrnodate a wider |

; range of demand than presently exists in the area. t

| Public services, and particularly the school syste.n ma) undergo a
long-ter'n improvement dus to the -w revenues that will be made available '

I to the enunty by plant o.eration.n

The proposed plant itself probably will not attract any secondary
industries into the area as a result of the availability of addicieal j
electricity. '

I
i

Most new service activities will be located in Bedford, and this
could create moderate growth in the economy of the conusunity. Carrollton
and Madison mity experience some expansion in their economies 'as a result j
of plant personnel spending. However, the spending will be moderste and 1

'* focused on medium-order goods and services such as theaters, small depart-,

ment stores, and so forth. Most large items will be purchased in Louis- ! ,

ville. Because the service sector in Louisville is already large, the 1 |
total impact of plant personnel spending will be difficult to detect. ! l

}.,

I
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Effect of Plant Operation on Social Structure !

|
.

The basic small-i:cwn atmosphere of Bedford will not be significantly ;

altered as an indirect result of plant operations. Induced (vervice) i
'*

employment will be provided, in part, by people already living in the I

area. Most services can be provided through already established stores by '|
expanding the range of services. Thus, secondary impacts will not cause !,

the business community to be drastically altered, nor will the.re be a !

tremendous influx of new people into the area to work at new service jobs. |.

Nedian age and education levels will not be significantly modified. [
l

Effect of Plant Operation on Cultural Aspects and Recreation
[
,

Plant-induced (service) personnel will not create any demand for
unique or different cultural activities within Trimble County. Existing
recreational facilities within Trimble County and neighboring counties ,

will probably satisfy the demand of secondsry plant-related personnel. j
*
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LONG-TERM VERSUS SHORT-TERM IMPACTS

, . Short-term impacts are herein considered to be those that will cease
with either the construction or operation of the proposed generating plant.
Long-term impacts are considered to be those that continue to be felt
af ter the plant has been decommissioned.

s

Both the beneficial and adverse (primary and secondary) effects ofi

plant construction and operation have been discussed in Sections 6.1-

through 6e4. (Heasures to mitigate unavoidable impacts are discussed in
Section 7.0.) All of the impacts discussed in these sections will cease
with the decommissioning of the plant, with the following exceptions:

1. Ravines RA and RB will be forever removed from their
original 3and use; they could, however, be reclaimed
for structural or recreational uses

2. The present channel of Corn Creek will be permanently,

altered

3. The new service industry induced by the plant could
attract other industries to the area. The economic
and social effects of these other industries would
constitute an indirect impact of the proposed plant

i that would remain af ter the plant ceased to operata.
Furthermore, some of the econcaic and social changes
caused by the proposed plant would continue beyond the
life of the plant--for example, population added to the~

area would remain or only slowly disperse.

The tax revenues, income, and induced (service) jobs
provided to the state, county, and local communities
and persons will be withdrawn, which could result in
the withdrawal of some of the benefits they provided.
This could be offset if additional industry has moved

1 into the area. In any case, the local area will not
be returned to a condition worse than its present.

condition

4. The use by the proposed plant of substantial portions
of the allowable increment of significant deterioration
for S02 (Sections 6.4.1 and 6.4.4) could affect regior,al
industrial growth patterns beyond the decommissioning,

of the plant, in that patterns established during opera-,

i, tion of the plant would be slow to reverse themselves

5. The destruction of the agricultural fields surrounding, ,

!
the oxbow areas will result in the reduction or com-

.

i plete loss of a well-established stopover point for
1 migrating waterfowl. as well as an important habitat for
j other wildlife

.

.

|
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If the plant site is not eventually restored, as much as possible, I'
j to its original condition (with the exceptions noted above), the proposed '

| project would foreclose future options on the land, thus significantly, ,

: interfering with any other lorg-term toes of the environment.
i

! 6.6 COMMITHENTS OF RESOURCES
i '

i Three kinds of resources will be committed to the project natural,
~

j man-made, and human. Natural resources that will be committed are air,
: land (including natural vegetation and vildlife habitat), water (including
j aquatic habitat), and the coal and other raw materials used to operate and
j maintain the facility. Man-made resources consist of the tools, equipment,
i and other itsas used to construct, operate, and maintain the facility.

Human resources are the man-hours committed to the construction and opera-1

! tf on of the plant, and the capital committed to the project.
.

The various resources that will be commitsed to the proposed project:

;' are committed either temporarily (for the life of the plant) or permanently
(irreversible and irretrievable commitments of resources).

1

Table 6.6-1 lists the various resources that will be committed to
j the proposed project aad identifies the nature of the consitment.
^

6.7 UNAVOIDABLE ADVERSE IMPACTS!
!

; Sections 6.1 through 6.5 discuss in detail the impacts of the proposed
'

project. Those adverse impacts that cannot be' avoided and cannot be
mitigated are the release of pollutants to the air (Sections 6.1.1, 6.2.1,

.! 6.3.1, and 6.4.1); the effects of additional barge traffic on the aquatic '

and human environment (Sections 6.1.3, 6.1.4, 6. 2. 3, 6. 3. 3, and 6.3.4) ;'

economic, social, and visual stresses on local communities, particularly
Bedford and Wises Landing (Sections 6.1.4, 6.2.4, 6.3.4, and 6.4.4); loss
of agricultural land (Section 6.1.2); and secondary impacts on regional,

'

land use (Sections 6.4.1 and 6.4.4). Adverse impacts that can be mitigated
to some degree are increased noise levels '(Sections 6.1.4. 6.3.4, and 7.1);2

dust (Sections 6.1.1, 6.3.1, and 7.2); water pollution (Sections 6.1.3,
6.2.3, 6.3.3, 6.4.3, and 7.3); and loss of natural terrestrial and aquatic
habitata (Sections 6.1.2, 6.1.3, 6.2.2, 6.2.3, 6.3.2, 6.3.3, 6.4.2, 6.4.3,
and 7.3.1).
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TABLE 6.6-1
|;*

3

RESOURCES THAT WMLD BE COMMITTm TO THE PROPOSED
i

TRDiBLE COUNTY GENERATING PLANT !

iResource Development Phase Nature of Commitment !
:

. NATUPAL RESOURCES
| j,

Air Operation Cossaitment of up to 20% of the allowable annual-average
1 <

increment of significant deterioration for SO ; up to2
88% of the 24-hour-average increment of significant ;
deterioration for 50 ; up to 92% of the 3-hour-average2, increment of significant deterioration for 50 3

2. p 13% of the 24-hour-average increment of significant
. deterioration for particulates. This connaitment will

Og end when the plant ceases to operate -

,

Land Construction through operation Removal of approximately 2.300 acres of land from
'

~~
.i t

j' present uses; this land will be committed to the pro-s

posed industrial use for the life of the project.
'

Surficial soils Construction Removal of 421 acres of topsoil; this commitment is k
,

'

I *

ittetrievable.
! .

'

Operation Irr.:-fevable loss of 1,440 acres of low-productivity
topsoil in Ravines RA ar.d RB.

|

{ Vegetation Construction through operation Loss of 1,844 acres of vegetation, including about 400 |t

,

acres of cropland.
'

Terrestrial Construction through operation 'aeduction of area wildlife populations. Reductions or
wildlife loss of well-established stopover point for migrating

waterfowl
i

, g g $,
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TAB 1E 6.6-1 (Continued)
i

Resource Development Phasc_ Mature of Commitment
i
8

Terrestrial Construction through operation less of 1,844 acres of potential wildlife habitat.
v,11dlife habitat

Joustic biota Construction less of aquatic biota from construction areas it river
anJ Corn Creek. The species lost will be replacs4 by.

other, probably similar, species after construction
--

ceases, although the replacement populations say not be
as dense as the present ones.

Aquatic habitat Construction through operation less of aquatic habitat along the river front. This
loss of Ohio River habitat will be somewhat mitigated

y by the new substrates that will be provided by the 3

5 docking and unloading facilities. However, turbidity 4

I
-

' or accidental spills may inhibit the productivity of
the habitat in the Ohio River. f

Construction Loss of aquatic habitat in the relocated portion of j
Corn Creek. This loss will be Icog-ters but a |
comparable habitat will gradually be reestablished. j

Runoff Construction Loss through evaporation of some of the water -

impounded during construction; this loss would
eventually be retrieved as the water returned to
the basin through th- hydrologic cycis

Removal of water impounded in the onsite disposal pond.Operation This water will be used as plant process water for Iffe
of facility. Some water in retention basin will be lost
to evaporation but will return through hydrologic cycle.

( ( |' . ' .
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TABLE 6.6-1 (Continued) i
f

| | i

|
| Resource Development Phase Nature of Comitment

f
''

, Ohio River water. . Operatics
'

Loss of a maximum of 27,600 gym to consumptive water uses !
(this is less than .01 percent of anticipated low fic.a
in the river at the site). Most of this loss will be to ;-- '

evaporation and drift; the water will therefore return
to the basin through the hydrologic cycle. 'l i

!Cround water Construction Irretrievable loss of approximately 100,000 gallons per |-day (maximum; 44,000 gpd average) for the concrete P

batching plant, drinking water, sanitary facility,
equipment washing, and dust control uses.

i Operatio.1 Irretrievable loss of approximately 11.C00 gallons per day ~j gw
G to the plant for potable water and sanitary facility uses.--- p~

vAmaregate Construction Irretrievable comitment of 228,528 tons of aggregate. i
a finite resource, to the project. '

Sand Construction Irretrievable conmitment of 150,568 cons of sand, a i

finite resource, to the project. $
1 ,

Limestone Operation Irretrievable comitment of approximately 27,000,000 ! .[tons of limestone, a finite resource, to the project. | {
i ;

Coal Operation Irretrievable commitment of approximately 139,000,000 $
tons of coal over the 30-year life of the' facility. '

This represents a large comitment of a valuable. limited
natural resource. i

Fuel oil Operation Irretrievable commitment of 1,830.000 barrels of fuel oil, i

a limitei resource, for start-up and fisme stabilization.
:

r
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)TABLE 6.6-1 (Continued)
)

.

I.

Resource Development Phase Nature of Cosstituent'

MAN-MADE RESOURCES Construction through operation Irretrievabte removal from any other use of the tools, ,

iequipment ,and other' items used to construct, operate,
and maintain the plant.

'|
BUMAN RESOURCES Construction Irretrievable commitment of the man-hours required to'

construct the facility (74,280 man-months, based on
~ the estimated average number of workers per year,

'

1978-1991).

Construction through operation Loss of the present rural character and aesthetic'
,

characteristics of the plant site.
f'

Irretrievable comitment of approximately $1,123.7'O *

* .
million (capital investments) and $394.2 million per,,

- _ !,, ; year (operating costs) to the project. This money would
not be available for any other use.

["
5

Operation Irretrievable commitment of men-months required 'to operate .

: - ' '

h< the facility (143,208, based on estimated peak require-
ment of 350 personnel over ai30-year plant life). ;*

Removal of certain portions of the plant site region free f
use by industries with high 502 emissions; this constement

| would end when plant operation ceases, although the
'

j
. patterns that coulo have occurred in the meantime may in'

,

i effect ceuse the removal to be irretrievable. ,J

i
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6.8 BENr: FIT / COST ANA1.YSIS
. -

6.8.1 3enefit/ cost Methodology

Direct benefits of the proposed Trimble County Generating Plant were,

coeputed from the electrical output of the four units at the proposed
plant, multiplied by an escalated rate per kilowatt hour (KWH). Energy.

output was taken from data provided by the Applicant. Rates were taken from
the Applicant's Financial and Operating Statistics (1976) and escalated on -

the basis of their published rates over the period 1965 to 1975. Final
computation of the value of energy was based on a 30-year period of opera-
tion fer each unit (operating at a capacity of 60 percent, with losses of
7 percent due to energy absorbed by distribution or other non-revenue uses).

Indirect benefits of the proposed plant were defined as taxes that
veuld result from the construction and operation of the proposed fr.cility,
increased incone during both the construction and operation phases, and
the potential for improved community public services.

Taxes included in the analysis were those itemized by the Kentucky
Department of Commerce and the Department of Revenue. Actual rates are
those published by the Department of Revenue.

Property taxes for the proposed plant were based on estimates of real
estate, manufacturing machinery, and other tangible property provided by
the Applicant.

-

Personal income taxes were calculated by means of estimates for a
typical four-member family as provided by the U.S. Internal Revenue Service
in Cincinnati (Federal Income Tax) and published data from the Kentucky
Department of Commerce (State Income Tax). Personal income taxes were
computed for personnel working directly on the construction and operation
of the plant and for any personnel that would be induced by the spending of
these first two groups of people.

Het state corporate incoce tax in Kentucky was also taken from published
state data. Federal corporate income tax was based on a statutory Federal
income tax rate of 48 percent. (Net income was projected to increase at
an annual rate of 4 percent from the level achieved in 1975.)

Computation of state sales taxes assumed that 50 percent of a person's
disposable income would be expended on retail sales. Sales taxes were
calculated for construction, operation, and induced personnel.

Constructica income was as.sumed at $16,000 per employee in 1976, escalated
i f at 5.5 percent per year over the construction phase of the project. Operating
| vages wsre figured at $14,000 per year in 1977, escalated at 5.5 percent per

year oser the operating life of the project. The average income of service
workers in Trimble County was assumed as $10,000 in 1977, and was escalated
at 5.5 percent per year over the construction and operation phases of the,.

'

proje et. Service employees in Metropolitan Louisville and Trimble
.

O
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! County were assumed to have an annual income of $10,000 per year, which
j* vas escalated at 5.5 percent for the construction and operation phases -

of the project.4

!

Direct costs of the 1 reposed plant, including construction and other,

i development costs, were provided by the Applicant. Operating costs were
I calculated from total operating expense data taken from the Applicant's.

: Financial and Operatina Statistics (1976). These total operating expenses
1 were divided by total kilowatt hours to yield a per-M operating expense,

which came to 1.704c per M in 1975. This figure was then escalated at
i 3 percent per year over the operating life of the project. This per-KWH

figure was multiplied by the total energy output over the life of the
project to get the total operating expenses for the proposed plant.

i

| The indirect costs of the proposed project were determined to be the
i costs to the community (Trimble County and Bedford) of providing additional
f services required as a result of the construction and operation of the

proposed plant.

!
It must be emphasized that many of the dollar costs and benefits

j described in this section are approximations that are subject to change. .

This is particularly true for the tax assessments. These are extremely
difficult to calculate because of complexities in state and local laws.

i

At such time when plant valuations can be more accurately estir.ated, more'

accurate costa and b&nefits can be calculated.:

6.8.2 Benefits -

=

w

Direct Benefits - Value of Delivered Energy

The direct benefit of the construction of the proposed Trimble County
i Generating Plant will be the c ergy that it will contribute to the Appli-

cant's system. At full operation, the proposed plant will contribute an;

estimated 12,299 p.1111on kilowatt t.9urs OtWR) annually to the Applicant's
system.

The most useful measure of the direct benefit of the proposed Trimble
County Generating Plant is the value of the energy delivered to the customers ,

'

of the Applicant's system. It is, of course, not possible to distinguish
the power tuoduced by the proposed plant from that of any other source, once
that power has entered the Applicant's transmission and distribution system.
Therefore, the value of the power produced by the proposed plant and deliv-

| ered to the system must be calculated from rates that all the Applicant's
customers pay for their electric power.

Refore determining the expected monetary value of the power produced< -

by the proposed plant, however, it is important to consider the relationship*

of the Trimble County Generating Plant to the Applicant's total system. In
1975, there were 7,024 million M of generating capacity in the total sys-
tea (Louisville Gas and Electric Company, 1976). of this total, 6,670 mil-
lion KWH were Novided by steam, 350 million through hydro, and 4 million'

via combustion and turbine generators. An additional 414 million KWH were
* w

O -
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~ purchased from OVTC (a subsidiary), and 118 million were purchased or

interchanged with other systems. In 1975, the Applicant sold 7,320 million
KWH. The projected annual net energy required from 1976 to 1984 is as.

'-

follows (Louisville cas and Electric Company,1975):

Year Hillion KWH '

,

1976 7,485' *

1977 8,042
1978 8,697
1979 9.455
1980 10,160
1981 11,527
1983 12,231
1984 12,966

Thus, the Trimble County Generating Plant will provide a direct benefit
to the Applicant's system by providing additional energy to help meet the
increases in energy consumption projected to occur within the system (see
Section 1.0 for a complete description of the Applicant's projections of
energy demands).

The total energy production nf the proposed plant, together with the
equivalent sales revenue value of that power for 1983 to 2019, is given in
Table 6.8.1-1. The data in the table are based on an assumed economic life
of 30 years for each unit of the pruposed plant, with each unit operating
at an average capacity of 60 percant and with sales revenues reflecting
6.0 percent of production being absorbed by distribution losses and other4

--

On t'e basis of these factors, total revenues attributabicnonrtvenue uses. a

to the proposed plant over its operating life are estimated at $16.85 billion,
assuming an initial average price in 1983 of 2.925c per KWH, escalated from
1975 rates at a nominal rate of 2.5 percent each year.

I n.Ilrer s I:< e.e f i t m

The indirect beneffts of construct 1rin and operation s,f tesu propr^ eel
Trimble County uencrating Plant will accrun primarily to the project workers
(both construction and operation). Indirect benefits, both monetary and
non-monetary, will tend to be fairly broadly distributed. They will take
the form of (1) increased local employment and income (for both project
and non-project personnel); (2) increased business for suppliers of retail
goods and services to project personnel, as well as for suppliers of
materials and services for the project itself; (3) increased local, state
and federal taxes; and (4) improved local amenities and assets (roads,
community services, and educational facilities).

| The location of the proposed plant and the size of t he undertaking (in
terms of the construction and operation work force and payrolls, requirements
for goods and services, and duration of construction and operation phases),
relative to the location and density of the populatica of the surrounding
county, determine the extent and distribution of the indirect economic and'

social effects likely to result from the project. Bedford will provide some
of the services required by the project, including housing for persunnel*

relocating f rom distant locations. In the rural areas surrounding the.-

proposed site, however, population is sparse.
.
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M E 6.8.1-1
; -

PROJECTED ENERGY PRODUCTION AND SALES REVENUE
v

TRIMBLE COUNTY CENERATING PLANr*
.

,

'
1 c.

Sales Revenue-

Year Million KVH ($000's)
-

1983 2,601.7 71,534
4

1984 2,601.7 73,319 ,

,

1985 5,203.4 150,257

1986 5,203.4 153,974

1987 8,751.2 265,374 .

1988 8,751.2 271,9554

1989-2013 12,299.0 13,356,074

2014 9,697.3 570,904

2015 9,697.3 585,124 y*

2016 7,095.6 438,813

2017 7,095.6 449.751

2018 3.547.8 230,508

2019 3,547.8 234.278

total $16,853.865

,

.

"At 2.785c per KWH in 1981, escalated at 2.5 percent each year.

b These see years when all four units will be in operation.Per year.

'6 percent of production absorbed by distribution losses and*
* other non-revenue uses.

.

.

%

.
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In view of the fact that a.ost procurements for construction of the
|proposed plant will be made outside of Trimble County, and some outside ;'

of Louisville, it is expected that the construction payroll will be a
primary cource of benefits during construction. During operation of the,

proposed plant, payroll will also be a primary source of benefits. Over2

the life of the construction and operation phanes of the proposed project, {
e

it, is esticated that about $848.2 million will be paid to construction !

and operation personnel. An additional $848.2 million will be induced
I

-

.
by these personnel spending their wages.

Increared Tax Revenues

Construction and operation of the proposed power plant will contribute
significantly to local, state and federal tax revenues. I

,

Property taxes. Property taxes. paid by the Applicant (both stata and'
loal) during the construction phane will total almost $2 million. Total

: real estete taxes on all four proposed generating units during construc- !
tion are projected at approximately $875,000. Taxes on manufacturing .

machinery are pro jected at approximately $1,028,000 during the construction
phase. Slightly m: ore than $27,000 in taxes are projected for other tangible
property during the constructio .hase. The local taxes accrued as a result
of constructing the proposed ps 3t. will total approximately $557,600. State
property taxes will total approximately $1.382,000s, j

!Yearly taxes during operation of the proposed plant will be approxi- '
mately $500,000 accrued to the local tax base and $1.300,000 accrued to -

the state tax base. Total local property taxes to be paid during opera-""

tion of the proposed plant are $15.5 million. State property taxes will i
total approximately $40.3 million.

.

I,

In addition to property taxes paid by the Applicant, personnel who4

work at the plant will also pay a property tax. Because wages used to '

pay these taxes are derived eiti.er directly or indirectly from construction '

and operation of the proposed plani., the taxes are also a benefit derived
from the proposed plant. Application of the existing property tax rates i

for Trimble County, based on the assumption that approximately 5 percent
of the peak construction work force will relocate to Trimble County, pro-
duces an estimated total of $211,500 in property taxes to be paid by the !construction labor force. Property taxes assessed on operating personnel !who will have relocated to the county cou?d amount to $9.8 million over j
the life of the project.3

i
j
!| Income Taxes. Kentucky, s % si i r.ost states, levies a tax on net i

corporate income. For taxab 4 A rs (;is ning January 1,1972, corpora- '

tions with business income ii. ;te; ., y aid a tax of 4 percent on the .

;

. -i
.

*The following are the bases for the above figures: (1) Local tax: 51.6C '

*

per $100 assessed value on real estate and other tangibic property; (2) r

State tax: 31.Sc per $100 assessed value on real estate; ISc per $100 ,

assessed value on manufacturing machinery; and 45c per $100 assessed !
,

! ', value on other tangible property. 2

!*
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)
j first $25,000 of taxable net income and 5.8 percent on taxable net in-
|

come in excess of $25,000. On the basis of the trend established by the,

Applicant over the period 1965-1975, an annual growth of 4 percent in! ,,.

! net income was projected over the operating life of the project. Although
'

! f acone could increase substantially once the proposed Trimble County Gen-
erating Plant la in operation, the deactivation of other plants ready for;

i retirement will probably reduce total not income. In addition, maintenance*

| costs on older equipment prior to its being decommissioned will erode net
'

1 income.
!

} The total state corporate not income tax to be paid by the Applicant
| is expected to be approximately $138.6 million over the active life of
j the project. Federal income taxes are expected to be approximately $1,209.4

million over the opetational life of the project. (This figure was based:

{ on the same projected not income used to coapute the state income taxes.
The federal income tax was assumed as 48 percent of net income, the statu-
tory federal income tax rate. The Louisville Gas and Electric federal;

income tax rate was actually 45.4 percent in 1975 and 46.3 percent in'

'

i 1974).
!
! Kentucky places a tax on personal income earned within the state.
|

A married person with two children using the standard deduction would have
approximately $190 withheld for state taxes from an income of $9,000. An

4

| income of $12,000 has a tax level of about $275. At $16,000, the state
} income tax reaches $450, given the previous assumptions.
l
| State income taxes generated by the construction personnel are pro-

jected at $4.5 million. Operating personnel are expected to generate!

'"$17.8 million in state income taxes over the commercial life of the pro-
posed project. Service workers are expected to generate an additional

.

$11.1 million in etate income taxes.
t

Federal income taxes paid by all construction personnel are projected
at $18.3 million. Operating personnel will add approximately $3.5 million
federal tax dollars during commercial operation of the plant. In addition,
service workers will contribute approximately $93.0 million in federal
taxes during construction and operation of the proposed plant.

.

In sum, state and federal income taxes will total $228.2 million over
the construction and operating life of the proposed Trimble County Gener-
ating Plant.

Sales *cax. A 5 percent sales tax is levied on all retail sales to
: consumers in Kentucky. The sales tax that will result from construction

personnel spending is projected at $2.86 million. Spending by the per-
| sonnel operating the proposed plant will generate an additional $13.58

million in sal a taxes. Service workers will generate approximately.
$16.00 million in sales taxes. Total monies resulting from collection' -

of sales taxes during the construction and operation of the proposed
Trimble County Generating Plant are projected at $32.4 million.

|
.
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| increased Employment and Income
!

,

Construction and operation of the proposed pla' int will involve the |.

expenditure of many thousands of man-months of labor over the courJe of ,

I the project. During the period of maximum construction employment, an :

estimated 695 workers and supervisory personnel wi'.1 be on the job. !
'

i After cos,letion of construction, an estimated 350 personnel will be'

i employed to operate and maintain the plant. Together, these workers ;

will siippoet an expanded number of service workers, some in Trimble ; ;

County but most in the Metropolitan Louisville area. Gross salaries i

of construction an.1 operation personnel employed at the plant could j, *

total $850 million over the lifu of the project. The impact of this4

income will benefit Trimble County and the Metropolitan Louisville ares |

most significcntly (see Sect.iens 6.1.4, 6.2.4, 6.3.4, and 6.4.4). |
1

'|
Opportunities fer increased employment and expanded incono snould ;

i

not be thcaght of only in terms of construction and operation employment I '

and salaries. The employment of 695 laborers during the peak construc- |
tion period could result in an additional 904 project-induced jobs by a

means of the well known multiplier effect. The employment of 350 full- ! <

time operating personnel could ree ilt in an additional 455 project- '

induced jobs. Estimated construction and operation psyrolls amounting
to $850 million over the life of the project could induce an additional !

$850 million in salaries for service worke: a. |
| !

Potentials for Improved Consnunity Public Services'

,

.

Communities in Trimble County may be able to upgrade the quality of |
their public servic as because of the added revenues gener ated by the pro- t

*

posed power plant. 'an particulsr. *acilities such as water treatment and t

distribution systerr,, .iquid and solid waste collection and disposal t
8systems, roads, hospitala, and public safety organizations may benefit

from the additional revenue. . g
I f

'
It may be possible to upgrade Trimble County services because the j

i county is a primary recipient of plant generated tax revenues. S.ach j
services include the sherif f and county fire departments (serving unin- i i

corporated consunities stnd areas), the county hospital, county road main- [ ,

tenance, and various judicial an1 administrative activities (court ;

recorder, clerk, etc.). For services supplied by incorporated communities,,
j
j i

- additional tax funding for expanded services will not ecne directly from
the plant (since it la not being built in incorporated areas), but indirect- ;

1ly via the medium cf :,crvices shared with the county. In soch areas as :

water and waste treatment systems, police and fire protection, road main- } !
tenance, and public health, to name a few, joint town-county participation }
is possible, with the county providing capital for equipment acquisitien ;
and the communities providing manpower. The county's additional taxo

- revenues from the plant will benefit both town and county in such arrange-
ments.

,
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i An additional benefit to both county and incorporated area resider.ts N-
-

! will be the resources available to the county for developing a planning and
zoning capability. Planning is presently conducted in the context of a'

regional planning organization, specifically the Kentuckiana Rek onali

; Planning and Development Agency, Inc. With resources to sustain a planning*

j agency exclusively etecerned with Trimble County interests, the county should
js be able to improve greatly its ability to define local needs and problems,

and to develop solutions to them.4

1

j Susamary Statement of Economic ar.d Social Benefits
4

! The principal direct and indirect benefits projected to accrue to the
! i project region coussunities and economy from the construction and operation
3. of the proposed Trimble County Generating Plant are suerssrized in Table
1 6.8.1-2.

6.8.3 Costs
,

V
.

Development of the proposed 2,340-MW Trimble County Generating Plants

|
will involve the expenditure of approximately $1,354 million in investment

i costs and about $394.2 million per year thereafter in operating costs
j (1977 dollars). These direct or internal costs must be borne by the Appli-
!

cant and its customers. In addition, the residents and conusunities in the
|

region where the plant is to be located must bear certain costs (both non-
|

etary and non-monetary) that will arise from construction activities.
s

<

Direct (Internal) Project Costsj
a

}
Direct costs may be divided into two major categories: capital ia-

vestner.' costs associated with planning, design, construction, and financing
|

j of the project, and operating costs. In addition, a complete analysis re-
quires that decomunissioning costs, incurred at the end of the useful life

j of the facility, be considered.
3 Capital Investment Costs

j The Trimble County Generating Plant will involve the commitment of
approximately $1.354 millica in construction and other development costs.; .

}. These constructica costs include $332 million for Unit 1, $234 million
'

for Unit 2, $380 million for Unit 3, anc $408 million for Unit 4.

i

[' Operating Costs
\

Total operating expenses include fuel, purchased and interchanged power.
. maintenance, depreciation, taxes, investw nt tax credit deferred, and amorti-*

sation of investment tax credit. Over the period 1970-1975, the Applicant's
; total operating expenses per kilowatt hour (KWH) increased on an average of

7.74 percent. The operating costs for major expense groups breaks down as
(W follows (1975 operating data):-

'
.,

.

I. 6-128-

| b . ~_

- 1 c_

'..-
*; .. -

I ''
.

. ,
-- - -. - -- - - - - - - -

_. - . . - . - - - -- , ,. . ._ --



t I

.\ - - .. , . . , . . .. _ ... . - . . . - .
,

I

;

TAhtE 6.8.1-2
.

SIR 0tutY - PROJECTED ECONOMIC AND SOCIAL BENEFITS-

OF PROPOSED TRIMBLE COUNTY GENERATING PLANT
*

,

. DIRECT BENEFITS
.

Expected average annual KVH's 10,24y.2 million

Proportional distribution of electrical energy,1975:
Million KVH Percent

Large industrial 2,473 37.0
Residential 2,031 30.4
Large cornnercial and

small light and power 1,554 23.2
Public street and

highway lighting 50 0.8

other 577 8.6

Total projected revenues from sale of energy produced
by the Trimble County Generating Plant $16,854 million

- INDIRECT BENEFITS

Employment benefits

Direct employment of construction workers (maximum work force) 695

Total man-months of construction labor, 1978-1991 74.280
Operation personnel (maximum work force) 350

Total man-months of operation labor, 1983-2019 143,208

Income benefits

Total construction payroll, 1978-1991 $152.5 million,

. .'
Total operation payroll, 1983-2017 695.7 million

Contribution to disposable income in five-countf.

intermediate impact area

Construction labor force 106.8 million
I Operation labor force 487.0 million.

Induced increase in region income 848.2 million
; Aggregate increase in regional

disposable income, 1978-2019 1,442.0 million,

,

| '

1 O
| 6-129

,
<. $

^

I
'

I



-
_

'
j . ,

.

! ! . _ . . . .. . . - ..;

.

1

:
i

TABLF 6.8.1-2 (Continued)

.

1

'
Tax benefits

Property taxes from the plant,

During construction (total from 1978
~

; through 1991) $ 1.9 million

| During comercial operation of the plant
1 (total 1983 through 2019) 55.7 million

Property taxes from employees (total)

| Construction personnel $211,500
) Operation personnel 9.8 million

! Income taxes derived from plant operations (total)
{ Federal $1,209.4 million
i

i State 138.6 million
.

i Income taxes from employees (total)
} Construction personnel $ 22.8 million!

! Operation personnel 101.3 milJion
:'

Secondary or service workers 104.1 million
Sales tax on consumable goods 32.4 million

.

-

e
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$. 00519/KW jFuel -

.00614/KWMaintenance -
-

.00258/KWDepreciation -

.

Taxes .00381/KW* -

.00382/KWOther -

|
i

| -
TOTAL $.01704

Projecting this over the life of the project yicids an estimated $14,586.

million for total operating costs of the proposed Trimble County Generating
Plant.

8

Deconsnissioning Costs

The rationale for including decommissioning costs in the analysis cf
investment costs rests on the premise that the environment that was altered .

by the construction of the proposed power plant should be restored as nearly
as possible to its original state after the plant is no longer in use. There
is only limited experience to help estimate the costs of such work, which would

'

have to include not only the dismantling of the plant, but also the restora-
tion and sanitizing of the site. In an environmental impact statement for
the Susquehanna Nuclear Plant,' th; AEC cited a " Type 3" decomissioning,
with an estimated 1972 cost of $50 million, to dismantle a nuclear plant of
similar generating air.e to the proposed Trimble County Generating Plant.
A recent report prepared by the Ohio Power Siting Commission on the socio-
economic impacts of nuclear power plants contains an estimate of $70 mil-'

lion to dismantle a nuclear power plant and fill all cavities (Traub,1975).
No such studies were found for fossil fuel plant decommissioning costs: how-*

ever, they should be less, because there are no nuclear-related precautions '

involved. Itost of the land occupied by the plant could be reclaimed; the
ravines are intended to be suitable for structural or recreational use.

External (Indirect) Project Cosy

The communities and residents of the project region will have to bear
some of the costs arising from construction and operation of the proposed
power plant. These costs are termed indirect or external because they are
not borne by the direct beneficiaries of the project-the Applicant and its
customers. Because the indirect costs result from the altering of social
and economic relationships in the local area, the relative magnitude and
duration of the costs are, to a considerable extent, a function of the size
of the population and the level of development of the regional communities.

t

! In the shorter term, i.e., during the construction phase of the pro-

| ject, costs generally take the form of pressures from relocated workers on
I local community resources such as housing, schools, and public services.
'

| Short-term costs also include the disruptions to the lives of people displaced
| by the project.

#
I Costs of a longer term nature generally take the form of changed eco-
! nomic, aesthetic, and cultural values arising when plant development dis-,

places or i.iters the quality of local areas used for agriculture, recreation,
or other economic or cultural purposes. The permanent operating staff also

,
,

generates long-term requirements for community services.
. .

,
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O In the following pages such Indircer costs as may he at tributed to the
proposed power plant are identified and evaluated. The focus of attention' '

is on Trimble County (the local impact area). As appropriate, however, cost '--
.

impacts in other areas will be assessed.

Short-Tern External Costs of Plant Development-

- Short-term costs are associated with the construction phase of the

project. During construction, many project employees will commute to the
site. While some of these commuters will be residents of Trimble County

/ and neighboring counties, most of the commuters will be from the Louisville
metropolitan area. Of particular significance are the temporarily and per-
manently relocated workers who will need a variety of community services
while residing in the local area.

By 1983, when the construction employment reaches its peak, an estimated
35 employees viill have relocated temporarily or permanently to the local
impact area. Most of the workers relocating to Trimble County can be expected
to settle in or near Bedford, because it offers the greatest variety of urban
amenities in the local area. In 1970, a survey undertaken by the Kentucky
Housing Corporation (Commonwealth of Kentucky, 1974) found that approximately
527 housing units were needed in the area. This need was projected to 623 by
1975 and 779 by 1980 (assuming only a " natural" increase in the population and
houcing bases). Construction of the proposed Trimble County Generating Plant
may compound this problem.

m() Given the existing housing industry in the area, there probably will -

be a slow response to increased demand for housing. In addition, there
probably will be pressute on local landowners to permit workers to park
campers and trailers on rural lots near the project site. Unless the county
acquires autnority to impose roning restrictions on such unregulated forms
of housing development, some haphazard and uncoordinated development of
trailers and camper housing in rural parts of Trimble County is likely.
Aesthetic qualities and health standards may suffer as a result.

The additional permanent and transient construction workers will re-
quire a variety.ot public services in communities near the site, sAnce most
of the workers will probably settle ir. Bedford. This city will receive the
brunt of having to provide such services as water supply, sewage collection
and treatment, electric power, telephone services, and fire and police pro-
tection. Water supplies at present are adequate to handle a considerable num-
ber of relocated workers. However, with any new housing or other construction,

'

new water lines would have to be added. To the extent that some workers may
opt to build houses with their own wells on country lots, they would not'

cause any new water line construction, nor wculd they place any demand on
existing public water supplies.

1.
'

e

No sewage system presently exists in or near Bedford; all structures
are on septic tank systems. Any new houses constructed would have to be
located on sufficione.ly large lots to ensure proper drainage.

.

%

0

('~ 6-132

.

I *
-.-m ..i e. v e es :s = --

'

|

I
I

_ _ _ _ H
-



_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. t

!
_ . . . . . - . . ~ . . -- ~- ~~ - 1- . . . . .

;

Bedford presently has two pump engineers and a volunteer fire depart-
ment of 35 men, sufficiently large to handle anticipated expansion. Police

*

,
protection, however, may be extended. I

.

T1.c local community services most likely to require expansion as a re-
sult of the project are traffic control and road mcintenance. The need for
such expansion is seen principally near Bedford at the intersection of US

- 42 and SR 754. The addition of construction deliveries over SR 754, together
with the traffic that can be anticipated from construction personnel commuting
to and from work, will place a burden on the existing road. By 1977, 23'

delivery trucks and 69 passenger vehicles are expected on SR 754 as a direct
result of construction activities. At the height of construction activity
in 1985 and 1987, 400 constraction-related vehicles, on the average, will
be using SR 754 and CR 1488 for access to the site. The timing of the
majority of this tra~fic in the morning and evening will significantly affect |

the existing road. |

The county will incur increased road maintenance costs because of the |

project construction traffic. The tax revenues to be paid on the rilant's
land and buildings should substantially exceed such costs, however.

The ability of local governments to deal with project-related costs and
to take advantage of tax benefits generated by the plant can be enhanced
greatly by adequate planning. Continuing liaison and conmuunication between

|

project management and local officials and planning agencies are necessary |
to permit consnunity residents to be aware of project plans and for project

|

management to be sensitive to community views and interests affected by
|the project. Such interaction gives local governments time to anticipate ;

changes in area service requirements and to plan connunity finances accord-
|

*

ingly. '

School expansion to accommodate normal population growth ta the five
i

counties surrounding Trimble County will permit the additional project |

worker children to be absorbed. In the case of the Trimble County schools,
the additional school tax revenues generated by the project will permit
substantial improvements in public school facilities throughout the county.
Thus, when the operating personnel begin t.alocating to the county toward
the completion date of the project, the school-age children of those with
families should not impose an excessive burden on the county schools.

|

Long-Term External Costs of Plant Developmerit

The longer tern costs imposed on local communities arise from the
physical existence and operation of the power plant.

Costs associated with the physical existence of the plant are mainly
opporcunity costs, in that alternative (including previous) uses of the land.

will be foregone. The plant also alters the appearance of the area, but it-

is doubtful that this will translate into reduced local property values.

.
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; Costa nssociated with the operation of the facility arise in several
'

areas. These costs, the result of the influx of pt rwnent operating per-'

*

sonnel, are principally in the area of corsounity services; changes in area . .,

j noise levels and meteorological conditions from operation of the plant are

; also to be expceted. A more detailed analysis of these impacts is pre-
; sented in the following paragraphs.
t .

: Farms formerly located within the level, terrace area of the site are
estimated to have contributed approximately $34,000 to the farm income of.

Trirble County in 1969 (U.S. Department of Commerce, 1972). This represents4

less than 1 percent of the county's market value of all agricultural pro-,
' ducts in 1969. Because the power plant would consume very few local pro-
i ducts, and because the revenues earned from sales of plant-generated elec-
) trical energy would not accrue directly to the plant or county residents,
; it is not proper to compare the value of the plant's production with the
i value of agricultural production from the same land. A more relevant com-
; parison would be of the respective property tax values for that land in
| farming versus in power generation.
!

| As farmland, the site would have an assessed value of about $0.5 mil-
1 lion in 1977. At the existing property tax rate oi $.81 per $100 assessed
i valuation, this would yield revenues of $4,172. The assessed value of the

land and buildings af ter the plant has been completed has been estimated at
$240.0 million, which, under current state, county, and school tax rates,

1 would yield approximately $1.9 million annually in property tax revenues.
!
I The impact of the plant on local property values near the site is not

expected to be significant. The farmland in the isusediate vicinity of the s
site is generally of medium quality and demand for such land is not strong

) nor are the prices high. Under these conditions, the removal of this land

| from the local supply of land would not drive up the price of similar land
j in the area.

i

1 The two principal forms of indirect costs arising from plant operation
j will be costs of community services required by the households of operating
i personael transferred to the local area (most of whom are expected to
| locate in the Trichle County area) and costs arising from operation of

the plant cooling system.
I
i
j By 1989, when all four units are operating at the proposed plant, 350
i people will be employed to operate and maintain the plant. It is estimated

{ that as many as 190 operating personnel may ultimately relocate to Trimble
; County. On the basis of t'un Kentucky average-sized family in 1970 of 3.57
; persons per household, this will result in 570 people being relocated in
' Trimble County. Most are expected to locate in the Bedford area, although
j there are no overriding reasons to do so. The costs of adding these house-
; holds to the city's utilities will be only moderate, since the plant

! [ employee families represent only a minimal increment to the total popula-
' tion served. The expenses incurred by Trimble County schools will probably
i be less than the revenue generated for them by the power plant and its
{ personnel with their dependents. The county's excess of income from the
! plant could permit it to lower the tax rate as well as to enter into joint.

j service arrangements with incorporated conusunities in the county.
'

j .
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The plant vill produce some localized noise. Because the population.

is very sparse in the iramediate site vicinity, and because measures to
*

mitigate noise from the plant have been taken, the noise is not expected* i
_

to be a major nuisance. The plant cooling system may generate some cold-
weather fogging; this will not inconvenience a large number of persons
because of the low-density resident population in the site area and the

,

normally low level of traffic on roads passing near the site.
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7.0 MITICATIVE MEASURES
, .

I - TABLE OF CONTENTS

=

1 Section hNo_.,

| 7.1 NOISE CONTROL . 7-1. . . .....................
.

7.2 DUST CONTROL 7-1'

. . . . .....................

; 7.3 WATER POLLUTION CONTROL , . . . . . . . . . 7-2. . . . . . . . .

7.3.1 Erosion Control 7-24 ....................

j 7.3.2 Accidental Leakage and Spillage Control 7-3. . . . . . . .

7.3.3 cround Water Protection Measures . 7-4. . . . . . . . . . ..,

' 7.4 AIR POLLUTION MITIGATION 7-4..... . . . . . . . . . . . . . .

) 7.5 OTHER MITIGATIVE MEASURES . 7-5.... . . . . . . . . . . . . . .

i 7.5.1 Navigational Warnings 7-5............ . . . . .

] 7.5.2 Measures to Protect Aquatic Life . 7-5. . . . . . . . . . .

3 7.6 MONITORING PROGRAMS . 7-5.....................

| 7. 6. J. Ground Water Monitoring 7-5................
.

7.6.2 Water Discharge Monitoring . 7-6i . . . . . . . . . . . . . .

) 7.6.3 Flue cas Emissions Monitoring 7-6. . . . . . .. . . . . . .

7.7 TRANSMISSION LINE MITICATIVE MEASURES . . . . . . . . . . . . . 7-6
7.7.1 Construction Measures. . . . 7-6. . . . . . . . . . . . . .

7.7.2 Operation Measures . 7-7. ................ .
,

d

1

"
i

1

i

i

!
!

!

i

.

O

e

%

9

av

:
-i

'

7-1 i
i

\
, , .

-

I

; \
i

, - ,- . . . . .



, . .

. , .

-

,
_. . .. . _ . - - . - ._

7.0 MITICATIVE !!EASURES !
~

|
'

The Applicmit amt t he EPA have tieveloped a set of meUHureH tu reduce
identified adverse impacts of construction and operation of the Trimble
County Generating Plant. These measures focus primarily on control of noise, J
dust, water, and air pollution. In addition, discharges from the runoff re- |-

tention basin and the solid waste disposal ravines and flue gas emissions
will be monitored.*

Several of these mitigative measures have been formally establiched in
a Stipulation (given as an attachment to the Draft EIS) agreed to by
the Applicant and the EPA as the prerequisite to approval of an NPDES per-
mit. Subsequent to this Stipulation, and af ter cdditional information
was supplied to the EPA by the Applicant, effluent limitations and permit
conditions were established and a draft NPDES permit was written for the
proposed project (Appendix 7).

7.1 NOISE CONTROL

Noise from construction equipment can be mitigated to some extent by the
use of proper muffling devices on all engines. Construction management must
uake certain that Occupational Safety and Health Act standards are met by
providing ear protection to workers when and where required.i

A site arrangement study conducted by the design engineers included
reduction of boundary noise as a major criterion for placement of various
plant elements. On the basis of this criterion, cooling towers, main plant
buildings, barge unloading facilities, and coal-handling equipment were
located as far from Wises Landing as practical. For most principal noise
sources, measures to reduce the noise will be taken. There will be individual
treatment of exceptional noise-producing equipment. The main building, which
houses the major eculpment, will be enclosed with insulated metal siding.
This feature will help considerably in reducing the level of noise emitted
from the plant.

In addition to the design features incorporated into the plant to reduce
the noise emitted, other steps will be taken to attenuate emitted sounds.
Af ter construction of the plant, the site will be landscaped and vegetated.
During the construction phase, a vegetated berm will be constructed along
Kentucky Highway 754. This berm will significantly reduce noise emissions
from the plant. The natural and planned vegetation located on the site will
absorb some of the noise, thereby reducing the noise level at and beyond
the site boundary.

Dust collectors, discussed under " Dust Control " would also serve to
limit noise emissions from coal unloading end transfer operations.

,

~

7.2 DUST CONTROL

The Applicant will minimize fugitive dust production on site by: (1)
limiting clearing and grading operations to those areas essential to maintain.

construction sequence and schedule, (2) grassing disturbed areas as promptly
.
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j as possible, and (3) using dest control or abatement measures on roadways
,

} or cleared areas. !

! *

| Dust abatement procedures that could be used during construction include
| covering construction roads with a stone and petroleum base and spraying
j potentially dusty areas with water. The requirement vill be greatest during
j summer months when the soil-evaporative stress is greatest.=

The effects of construction equipment engine exhaust can be allayed by*

j routine engine maintenance and tuning.
E o

I Control of fugitive dust from the handling and storage of coal and
i lia.' stone will require a more extensive program. The primary means of
{ controlling dust emissions from open bulk-material handling operations is

' the use of W r sprays. The sprays are most frequently water; however, in
some circumstances, special surfactants are added to the water or a hydro-
carbon-based liquid is used.

t

| It is assumed that sprays would be used at the unloading facilities and
i coal and limestone piles as appropriate. At mechanical transfer points,
} the operations would be enclosed and dust-laden air would be filtered
| through bag-type filters.

1
; Dusting prevention at the coal and limestone piles is achieved by
; manar,ement of the material pile. This entails careful compaction of the
i pile surface at the time of material storage and, under some conditions,
j "skisuming" with hydrocarbon-based materials.
4

At the pug mill,'a small quantity of conveying air will need to be
; vented. If mixing of the sludge cake with the fly ash and fixation agent is
j sufficiently complete, this air can be vented through the mill itself. Other-

| wise, a spray for dust suppression will be introduced at the discharge fron

| the mill.
;

{ 7.3 WATER POLI.UTION CONTROL
,

| Measures to protect the water and associated aquatic life from damage by
i the plant are the stormwater runoff retention system, sanitary facilities

| and waste treatment, and closed cycle plant water system. The following are

| additional measures that will be employed.
! i

| 7.3.1 Erosion Control
,

,

'

i-
i The following construction practices will be used to reduce arocion and
j provide sediment control during construction.
;

{ 1. As much natural ground cover as possible will be retaine/. and.

protected; areas where cover is removed will be seeded with2 a

fescue (sloped areas) or rya (in areas requiring inusediate
{ erosion control)

! 2. Where possible, work will proceed in small units, exposing-

; a minimum of surficial area to soil erosion
; *

i
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3. Structures and final grading and surface protection will be .

.
completed as quickly as possible |

-

'
,

I
4. Where it is necessary to delay completion, temporary seeding

or uulching will be used to control erosion |'

5. Moderstu slopes will be used to reduce the velocity of runoff ,

o

and to facilitate the establishment and maintenance of a good
o

ground cover i

6. Runofi will be diverted away f rom excavations, embanlanents, and
other exposed surfaces by means of temporary berms, dikes, and
slope drains as required ,

7. Major carthwork will be scheduled during the summer months.
This period allows the establishment of healthy vegetation
and historically has the least amount of rainfall

8. Impounded water will be used for construction purposes as
much as practicable

,

9. In the ravine areas, where possible, tree stumps and roots and
ground cover vegetation will not be removed. Tree clearing
will be selective and progressive; the tops of the ridges will
not be cleared

10. Riprapping of vegetation will be used to stabilize the banks of ! .

the relocated Corn Creek channel as well as the dikes and banks ;

along the Ohio ;

7.3.2 Accidental Leakage and Spillage Control {

Leakage and spillage could cause significant short-teru deterioration of
!the water quality and the elimination of large quantities of aq.natic biota

at and downstream of the spill. In order to protect the environment from
accidental spillage of materials (coal, fuel oil, limestone, chemicals)
barged to the Trimble County Gen.t:ating Plant, the following plans heve been
made.

All coast guard regulations ds aling with oil transfer facilities and
operation will be complied with; an operations manual for the facility will
be prepared and submitted to the capcain of the port of Louisville, Kentucky. i

;A spill prevention control ard countetnessure plan will describe spill
!provention measures.
1
.

A floating boom will be used to contain any oil that might be spilled ;
!,

during barge unloading. A motorized work ba.rge with an oil skinner willo '

,

be used if oil cicanup operations are necessary. Facilities for the un-
loading of chemicals will be designed to minimize the possibility of spills. ','

A containment system will be built around the oil storage facilities on land. *

Tanks and diking will be constructed in accordance with American Petroleum .

.

Institute standards. Dikes will be sized to contain at least 110 peecent of i
the capacity of the largest tanks and will be provided with concrete sumps. j-

Any water collected in the sumps will be pumped to an oil separator for .1
'

recovery of the oil and reuse of the water. ,

I *
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j 7.3.3 Cround Water Protection Hansuren

,

I

! In order to prevent contaaination of ground water by fuel and chemical .

I

! stockpiles and by solid waste disposal, the Applicant will take the follow-
.

! ing two precautions:
s'
} l. Solid waste (fly ash and scrubber sludge) will be rendered'

stable, impermeable, and nonleachable, if possible, by meansj ,

! of a chemical stabilization process
,

Disposal of the stabilized solid waste will be phased. During ,

the first 2 years of plant operations, a test disposal process
| At the mouth of one of the smaller ravineswill be used.

leading into Ravine RB, a dam to control runoff will be con-
structed. The sludge / ash mixture will be terraced behind the

. dam. Runoff will be monitored and, depending on its con-!

j dicion, either (a) discharged directly to Corn Creek,
I

(b) treated and returned to Corn Creek, or (c) recycled.
|

This tes: disposal process will provide data on which to
catablish the procedure for developing the remaining disposal

i areas, including the extent of required monitoring of ground
j
i water and runoff
i In lieu of a satisfactory stabilization process or of proven2.
f long-term reliability, a suitable of f-site disposal area will
]

be selected by the Applicant. A complete environmental
analysis (EIA) of the site will be performed and presented toj the EPA and the Commonwealth of Kentucky. The EIA will in- %

)| clude detailed descriptions of the entire process, including:
transport, control of surface runoff, control of leachate,i

} and a complete delineation of impact to the n:tural and human
' environments

3. All fuel, chemical, and onsite waste disposal areas will have
engineered containments featuring impern. cable liners and dikes
of suf ficient size to provide protecthn from ilooding;, and

j
containment of spills or runoff water. The waste disposal areas

i have a combined 30-year disposal capacity

7.4 AIR POLLUTION MITICAT103

} Hessures to mitigate the emission of pollutants from the plant are; i

described in Sections 3.4 and 4.2 of the Drafe EIS. These include:'

i
natural dr.sf t cooling towers, the SO scrubber system, and the electro-

2

]
static precipitators.

1

i[ In the event a flue gas desulfurization (FCD) system becomes inoperative,i
the Applicant will take measures to operate the unit (s) within the applicable
significant deterioration increments in ef fect at the time of issuance of the

,

PSD approval to construct. ,

i
I

:
,

; 1. The Applicant will maintain, unsite, p 30-day supply of alternate I
. *

coal of a quality that will permit operation of one unit within w
,'

i
the above stated limitation when an FCD system is out of service. {

. 724 . _.f i ,
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2. The Applicant will burn the alternate. supply of coal ena/or follow . g { }
other operating procedures designed to operate the station within *

,

,

the above stated limitation when an FCD system is out of service. i ,

| ,*

Af ter 12 months of FCD system operating experience, the Applicant will .

submit to the Ruional Administrator for review and app: oval a long-term |

operating procedure and malfunottun contingency plan for the operation of
'

,

the station.
|

Fuel oil tanks will be equipped with floating roc.fw, vapor conserva- |.

<

tion vents, and flame arresters. ;
-

7.5 OTHER MITICATIVE MEASURES .

+

7.5.1 Navigational Warnings | ,

Navigation lights and required navigation warnings will be provided for
the mooring cells in the Ohio River. Barges moored at the cella will cause

j little interference with river traffic. Two large cows will extend approxi-
Imately 200 feet from the moorinP cells into the channel; tho barges will be

approximetely 1,000 feet from the center of the channel j |

7.5.2 Measures to Protect Aquatic Life

Altho igh the relocation of Corn Creek will diminish the backwater area
as a habitat for Ohio River fish, habita:. Improvements can be provided to

'enhance the new C .n Creek channel, if roquired. Fish, water quality, and ,

benthic sam-les have been taken in the exiating backwe.ter areas to assess
the present value of habitat in cooperatica aith state and fedaral wildlife | |
agencies. This will allow for joint determinat'.on of appropriate measures ,

and cost for fishery management or improvement.

The Applicant assumes responsibility for clean-up of all spills to the
Ohio River resulting from barge loading or unloading operations involving
oil, coal, desulfurization reactants, or other chemicals used at the facility.
Oil pollution prevention procedures as stated in 40 CFR Part 112 will be
followed.

Intake velocity at the intake structure screen will not exceed 0.5
feet per second.

~

7.6 MONITORING PROGRAMS

7.6.1 Cround Water Monitor *n_g {

The Applicant will implement a ground water me itoring program. Moni-
toring of the ground water downgradient of the onsite bottom ash and emergency -

fly auh and scrubber sludge disposal pond, aa, well as coal storage areas,*

. will be performed nonthly. Quarterly reports will be submitted to the EPA
and the Commonwealth of Kentucky. Applicable EPA-approved methods will be
used to determine, to the limits of detection, the following constituents i

in the ground waters copper, irco, Icad, mercury, nichel, selenium, .
,

sulfidi-sulfite-sulfate compounds, and tocat suspended solids. ,
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The EPA will be informed of any proposed changes to the monitoring pro-'

gram. The EPA may require additional monitoring, if warranted, following
,the placement of additional units on the site or following the initiation,

of use of new areas for coal storage or ash or sludge disposal ponds. If
leachate is suspected, ground water monitoring in the ravines may be
required.

.

I Should the quarterly reports demonstrate significant contamination of
i ground water, the Applicant will implement measures to mitigate such con- *

*

j tamination and to assure that no future contamination will occur. Those
measures acceptable to EPA may include but not be limited to: sealing,
relocating, or altering operations of the ash or sludge disposal ponds
and/or coal storage area.

7.6.2 Water Discharge Monitorina..

| Water discharges from Ravines RA and RB will be monitored, as will
also water discharged from the ru.noff retention basins, to ensure that,

i discharge meets applicable federal and state water quality requirements.
\ Water discharge monitoring requirements are described in the draf t NPDES
i permit appended to this report.

''\' 7.6.3 Flue Cas Emissions Monitoring,

..
F In-stack monitors will be used to measure flue gas emissions in accord-

ance with state and federal monitoring regulations.
'

. 7.7 TRANSMISSION LINE MITICATIVE MEASURES

Transmission line corridors in Indiana vill be selected on the basis
of minimizing clearing and reducing the number of stream crossings. Only
unavoidable crossings will be made. Clearing will be selective. Where
possible, streams will be crossed at narrow points and the line will cross

*

perpendicularly. Transmission towers will be kept at 3sast 50 feet from
stream banks. Also, vegetation along stream banks will be lef t as is, if,

i possible.

The following is a presentation of additional sitigative measures.

7.7.1 Construction Heasures

After the initial mechanical clearing of the transmission line right-
of-way, herbicides will be used on woody vegetation only. Maintenance use
of herbicides will be limited to no more than one application in 5 years.,

When herbicides are required, their application will Le limited to: (1),

periods when the wind speed is less than 5 miles per hour, and (2) areas no
closer than 500 feet from any streams. Clearing within the corridor will-

*

employ the selective basal cutting method rather than rooting and grubbing.
Only " danger" trees bordering the right-of-way will be cut. Necessity for
clearing will vary with terrain, but, on Icvel areas, vegetation of a
height not exceeding 20 feet when mature will be allowed underneath the

>- * lines.
,

,*
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Sensitive man-made or natural areas will be avoided to the maxinum
-

extent possible. When the final alignment is decermined (prior to land
acquisition for the Indiana Trimble County to Northside Substation), ground

* level surveys will be conducted along the corridor to definitively locate
such areas, including archaeological sites potentially eligible for inclu-
sion in the National Register of Historic Places. The archaeological survey

. will be closely coordinated with and reviewed by the state archaeologist.

The vegetative survey will be done along the entire corridor, and this-

work also will be coordinated with the state. Wildlife biologists and
foresters with the Indiana Department of Natural Resources could help
locate particular survey areas and suggest mitigative action, if needed.

The Applicant will limit, as much as possible, the number of access
roads to the right-of-way. Also, vegetation which would provide visual
barriers to transmission line corridors will be preserved. Replacement
plantings will also be employed where needed in this respect.

7.7.2 Operation Hessures

The Applicant will assume the cost of remedying any adverse effects
on radio or television reception caused by its transmission lines.
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APPENDIX A
i

DAILY OPERATING (SPINNING) RESERVE-

Load forecasts are based on, and loads as actually carried are reported'

en, the basis of integrated load over a 1-hour period. Actual loads at any.

moment will be more or less than the load integrated over the hour. Genera- ,

tion is actually dispatched, moment by moment, by maintaining a zero tie-line '

interchange flow (as adjus:ed for scheduled interchanges) plud a factor for
compensating system frequency for any devittien above or below 60 HZ. In ,

reality, then, the whole interconnected system is controlled, basically, by
frequency. This is the way each system responds with its portion of spinning
reserve to cover a loss of generation somewhere in the country until the !

affected company can make arrangements to pick up emergency capacity from '.

one of its neighbors. That is, when a unit is lost, the frequency through- |
out the part of the country which is tied together drops a fraction ;

of a cycle. In response, every system in the country " sees" the frequency ;

drop, but does not know who is in trouble or why, and their automatic dis- i

patch equipment opens the throttle on each of their generators until enough .

additional generation is loaded throughout the country to make up the losa. .

'Therefore, spinning (or daily operating) reserve provided by each system
is designed tot (1) carry the swings in internal loads above the integrated

:hourly load, and (2) respond to frequency variations resulting from upsets
in the balance of load and generation that may occur from moment to moment
from causes anywhere in the interconnected systems.-"

'
A review of historical operating data indicates that an average of 10

*

to 15 percent of the installed generating capscity throughout the system '

comprising a coordinated geographical area can be expected to be unavailable
to meet load demands due to forced outages and derating at any time.

!

.

.

.

%,
,

A-1

- ~ - - - ,.j
. . . . . .

' ''
'

. a .:. .:. . .' e L : ' .4 ; . . i . r. '.' ; ; .

'

. . - ..

.

I



, _ __

.

. ..

1
--- ._ = ._- . . . . _ _ _ _ _ . . .

t

|

APPENDIX B1

*

Table 1-

'

MAJOR INDUSTRIAL LOAD GROWni (50-PERCENT
POTENTIAL AVERACE PEAK)a

LOUISVILLE GAS AND ELECTRIC COMPANY
.

.

Total

Year Bit Four Other# Forecast Data Based

1965 184 MW 101 MW 285 MW 284 MW
1966 190 MW 110 MW 300 MW 296 MW
1967 177 MW 120 MW 297 MW 310 MW
1968 200 MW 130 MW 330 MW 324 MW
1969 205 MW 142 MW 347 MW 338 MW
1970 202 MW 155 MW 357 MW 354 MW
1971 196 MW 169 MW 365 MW 369 MW
1972 204 MW 171 MW 375 MW 386 MW
1973 196 MW 209 MW 405 MW 403 MW
1974 198 MW 232 MW 430 MW 422 MW

1975 146 MW 239 MW 385 MW 441 MW
1976 147 MW 253 MW 400 MW 460 MW

O~ 1977 408 MW 481 MW
416 MW' 503 W1978 '

2979 429 MW 525 W
1980 442 W 549 MW
1981 459 MW 574 MW
1982 478 MW 600 MW
1983 497 MW 627 MW
1984 517 MW 655 1.W
1985 538 MW 684 MW
1986 559 MW 715 MW
1987 581 MW 747 MW

1988 604 MW 781 MW
1989 628 MW 816 MW

1990 653 MW 853 HW

Correlation
coefficient = .9852

*See Section 1.4.2..

hAirco, General Electric, du Pont, and International.

Harvester; these account for roughly 50 percent of .

Applicant's major industrial load.
"See discussion in Section 1.4.4-

d"

Increase that would have been expected on basis of previous

6
'

historical growth of peak load.
,

B-1
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.

Table 2
. -

NON-INDUSTRIAL BASE LOAD GROWH (50-PERCDir
POTENTIAL AVERACE PEAK)*

LOUISVILLE CAS AND ELECTRIC COMPANY #
,

.

Actual or Historical
Year Forecast Data Baseb

1965 389 W 374 W
1966 411 W 404 W
1967 435 W 437 W
1968 442 W 472 W
1969 507 W 511 W
1970 553 W 552 W
1971 597 W $92 W
1972 664 W 645 W
1973 683 W 697 W
1974 770 W 754 W
1975 745 W 815 W
1976 832 W e 881 W

1977 865 W 952 W
1978 909 W 1,030 W
1979 963 W 1,113 W v
1980 1,030 W 1,203 W
1981 1,102 W 1,300 W
1982 1,191 W 1,406 W
1983 1,286 W 1,520 W
1984 1,386 W 1,643 W
1985 1,490 W 1,776 W
1986 1,598 W 1,920 W
1987 1,710 W 2,075 W
1988 1,825 W 2.243 W
1989 1,944 W 2,425 W
1990 2,065 W 2,621 W

,

correlation
coefficient = .9947

"See Section 1.4.2. .

b Increase that,wouM have been expected on basis of .

previous historical growth of peak load.

. v

'

. _ ~
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,

Table 3
|_

TEMPERAn!RE-SENSITIVE LOAD GROWTH (50-PERCENT
POTENTIAL AVERAGE PEAK)* !

*

LOUISVILLE GAS AND ELECTRIC COMPANY.,

1

1
-

Actual ot Historical 4
-

Year Forecast Data Eteeb ,

!
'1965 122 MW 122 MW

1966 176 KJ 176 MW |
1967 222 MW 222 MW i

1968 316 MW 275 MW i
1969 262 MW 310 MW |
1970 350 MW 350 MW *

1971' 408 MW 385 MW |
1972 394 MW 420 MW

|1973 483 MW 455 MW g
1974 467 MW 485 MW *

.

1975 520 MW 520 MW
1976 475 MW 550 MW

I
1977 499 MW 580 MW |

Q- 1978 519 MW 610 MW !
1979 541 MW 640 MW

'
.

1980 565 MW 665 MW i'
1981 590 MW 695 MW
1982 615 MW 725 MW |
1983 ?39 MW 750 MW :
19P4 661 MW 780 MW i
1985 680 MW 810 MW '

1986 698 MW 835 MW
1987 714 MW 865 MW
1988 732 MW 890 MW -

1989 749 MJ 920 hv !

1990 765 MW 945 MW
.

:

"See Section 1.4.2. !

b '

Increase that would have been expected on basis of
previous historical growth of peak load. ]

i
'
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APPENDIX C

CONTINUQUS DAILY STREAMFLOW CACING STATICNS IN AND NEAR SERVICE AREA
.

.

*
e

.'
.

Hinteam Average 7-Day-

Drainage Fertyd of Record Maximum Instantaneous Dfecharme _01scharme Discharge 10-YearI Stutian Area Span of No. of Flow Stage Flow{, Neber_ Star tenfr_ie (se nt) , fears Years Jef s), (met) Date (cts) Justl
*tage (incti/ Low Floer.

#

(.cfs) veer) _.(cfs)
!' 2905 Kentucky R. at Leck 2 6.180 1925-1973 44 123.000 490.2 1-26-37 a a 8.133 17.87 b

| 2920 Ohio R. at Madison. Ind. 90.480 1939-1946 7

| 2924.6 Isarrods Cr. nr. Lacrange. Ky. 24.1 1967-1373 7 5.320 672.5 6-20-73 0.04 b 39.6 22.31 0.2i 2925 3. Fork Beargrass Cr. at Loatsv1. 17.2 1939-1973 21' 4.e40 4(.2.8 3-9-64 0 b 21.4 16.90 0j
P 2930 Mdl. Fork Beargrass Cr. at Louisv1. 18.9 1944-1973 29 5.2e0 485.0 4-2-70 0 b 24.8 17.82 0.1I 2935 Mdl. Fork Beargrass Cr. at louisv1. 24.3 3919-1940 2; g.

( 2945 Ohio R. et Louisville. Ky. 91.170 1928-1973 45 1.110.000 459.4 1-27-37 2.100 b 112.300 16.73 14.300
.

h' 2960 Flum Cr. No. 4 at Simpsonv111e. Ky. 1.55 1954-1964 10
f. 2965 Flum Cr. nr. Wilsonville. Ky. 19.1 1954-1961 8 0

2967 Flum Cr. No. 5 (Little Flue Cr.) 1.03 1957-1961 5.

| 2968 Flum Cr. No. 17 nr. Waterford Ky. 0.52 1957-1961 5

g {2J70 Little Flum Cr. nr. Wsterford, Ky. 5.15 1954-1961 8 0
y, .2975 Flum Cr at waterford. Ky. 31.6 1954-1973 19 13.200 491.5 6-2340 0 b 40.6 17.34 0

, (' | 2980 Floyd'. Fork at Fisherville. Ky. 138 1944-1973 29 28.500 558.2 4-2-70 0 b 168 16.53 05 29F' salt R. at Shepherdsv111e. Ky. 1.197 1938-1973 35 78.200 448.1 3-10-64 0 b 1.516 17.20 e
8

! .*. 3015 Ro!!!ng Fork nr. Boston, Ky. 1.299 1933-1973 35 50,500 451.4 4-30-70 0.4 b 1.705 17.82 1.7s-, g) 3020 Fond Cr. t.r. Louisville. Ky. 64 1944-1973 29 8.020 453.1 3-9-64 0 b 85.2 18.08 b'
.1 31f0 Nolin R. et White Mills. Ky. 357 1959-1973 14 19.400 617.9 4-29-70 31 584.6 458 17.42 34!b

..
--

I.

'No'. determined
' '

! Not available
'

'} Maim
Records not complete for all years*

,

x um stage 453.9. 1 25-37 (ohto River backwater)

Source Svtsehe16 1974, and Dames. & Moore. 1975.g

; I
,

I |

d I
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APPDTDIX D
,

).

Table 1
.

1

RECENT WATER QUALITY DATA, OHIO RIVER NEAR
*

TRIMBLE COUNTY PLANT SITE~

.

aConcentration
(Maximum)_ (Minimum).

Parameter
. -

-

Silica (SiO )y
52.3 25.0

Calcium (C4)
i

14.4 8.7
'T Magnesium (Hg)

~
~

Bicarbonate (HCO )3
~

~

/ Carbonate (C0 )3
-

-

Alkalinity, as CACO 3
119 56.6

Sulfate (SO )4
330 164

Dissolved solids
191 98

Hardness (Ca, Mg)

130 49
Non-carbontte hardness-

650 270
Specific conductance

8.7 7.6
pH"

83 -

Temperature

Hg/l unless noted otherwiseA

bHieromhos/cm at 25*C
* Standard units
Degrees F

University.of Louisville,1976Source:
.-

1

\,9
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|
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APPENDIX D

Table 2
v

.
RECENT WATER QUALITY DATA, KENTUCKY

RIVER AT LOCK NO. 2'

-

g Concentration **

.
Parameter (Maximum) (Minimum)

Silica (SiO ) 6.4 5.0'
y

Calcium (Ca) 40 .32

Magnesium (Mg) 7.4 3.9

Bicarbonate (HCO ) 112 76
3.

[ Carbonate (CO ) - -

3

- Alkalinity, as CACO 92 , 71
3

Sulfate (SO ) 39 26
4

' Dissolve 3 solids 172 136

Hardness (Ca, Mg) 130 96

Non-carbonate hardness 44 26

Specific conductance 360 100

pH" 7.7 6.5

Temperature 83 39

,

7 * hg/lunlessnotedotherwiseg

|Micranhos/cmat25'c
' Standard units''

Degrees F

Source: U.S. Geological Survey, 1974b
*

, .
-

,-
.
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APPENDIX C

Table 3
,

RECENT WATER QUALITY DATA, HARRODS CREEK ;- -

NEAR LAGRANCE, KENTUCKY'

*

).

), aConcentration'

- Parameter (Maximum) (Minimum)

-Silica (SiO ) ~

2
-

Calcium (Ca) -.

-
Magnesium (Mg) -

~

Bicarbonate (HCO ) 216 190
3

Carbonate (CO ) 0 0
3

-

~
Alkalinity, as CACO -

3

Sulfate (SO ) 31 25*

4

Dissolved solids 215 220

Hardness (Ca, Mg) 193 200
,.

Non-carbonate hardness 34 23
,

Specific conductance 704 287

' . . pH" 7.9 7.7

d
Temperature 81 32

/ *

h/1unlessnotedotherwise
*Micrombos/cm at 25'cStandard units
begreesF

Source: U.S. Geological Survey, 1974b.

*

9

\
.

g,

% %

$

; . . _

*

- __ .
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,
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w ~. . .u.e - .. .s . : w: +. a.a. ,.~.s. . ue -a n.s. s. . . .,s.., ./ _ . . . ,
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APPENDIX D

Table 4,

RECENT WATER QUALITY DATA, SALT RIVER AT '-

SHF.PHf.RDSVILLE, KENRICKY

.

Concentrationa*

Parameter (Maximum) (Minimum)

Silica (SiO ) 3.3 3.32

Calcita- (Ca) 61 61

Magnesium (Hg) 11 11

Bicarbonate (HCO ) 236 1843

Carbonate (CO ) 8 03

Alkalinity, as CACO - -
3

Sulfate (S0 ) 41 364

Dissolved solids 306 236

Hardness (Ca, Mg) 200 230

Non-carbonate hardness 40 34.

Specific conductance 446 392

PM S.4 - 7.7

Temperature 87 32

_

hg/lunlessr.otedotherwise '

Micrombos/cm at 25*C
* Standard units"'
Degrees F

s. Source: U.S. Csological Survey, 1974b
.

F *

.

S

e

' *

/ .
'

i
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APPENDIX D

Table 5

RECENT WATER QUALITY DATA, ROLLING FORK
,

NEAR BOSTON, KENIUCKY

.

dConcentration *

'

Parameter (Maximum) (Minimum) *

Silica (SiO ) ~ ~

2
'

Calcium (Ca) - -

t

[Magnesium (Hg) - -

i

Bicarbonate (HCO ) 185 185
3 ,

Carbonate (CO ) 7 7 |3

Alkalinity, as CACO - -

3

Sulfate (SO ) 22 22
4

Dissolved solids 206 206

Hardness (Ca, Mg) 108 108_..

Non-carbonate hardness 17 17

b
.,

Specific conductance 354 354

pH" 8.5 8.5

Temperature 76 37

hg/l unless noted otherwise
*Micrombos/cm at 25'c
standard units-

dDegrees F

Source: U.S. Geological Survey, 1974b
,
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Table 6
I

' .-

j RECENT WATER QUALITY DATA, GREEN RIVER
; AT LOCK NO. 2*

i
'

!
'

! - Concentration"
j grameter, _(Maxin.ua) (Minimum)

j Silica (SiO )
2

~ ~

j Calcium (Ca) - -

; Magnesium (Mg) - -

t Bicarbonate (HCO ) 111 703
|

Carbonate (CO ) 0 03

Alkalinity, as Ca m - -3

Sulfate (50 ) 38 554
.

| Dissolved solids 204 172

Hardness (Ca, Mg) 140 110
4

y

{ Non-carbonate hardness 49 49

Specific conductance 300 300

PH" 8.0 8.0;

*

Temperature 88 40
1
I

>

j b g/l unless noted otheaviseM
; Micronhos/cm at 25*c
| Sta Aard unitsdi , Degrees F
{ Some data from samples taken at Lock No. I'
l
j Source: U.S. Geological Survey,1974b

! *

! .

t
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!
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Table 7

SUMMARY OF WATER QUALITY STANDARDS RELEVANT TO
. ,

POWER PINIT SUPPLY AND DISCHARGE~

l-

1. Temperature - Allowable heat discharge rate (Btu /sec) =
62.4 X river flow (cf s) x (T, - T ) 90 percent

r

Where T allowable maximum temperature (*F) in the=

river as spnified in the following list:

T, T,-
-

January 50 July 89February 50 August 89March 60 September 87
April 70 October 78
May 80 November 70June 87 December 57

T river temperature (daily average in *F) upstream=
r

from the discharge i

|
River flow = measured flow but not less than the critical flow

value that is defined as the minimum daily flow,s once in 10 years recurrence interval ;

Note: The above maximur monthly temper.4tures are applicable
to the Ohio River. Standards applicable to Kentucky I

-

streams are identical except for July and August for
which Ta = 90*F. Calculated on the basis of discharge
volume and temperature differential, the increase in ,

jreceiving water temperatures should not exceed the amount 2

calculated by the above formula. provided, however, that ,

'
in no case shall the aggregate heat discharge rate be I
of such magnitude as will esult in a calculated increase tin river temperature of more than 5'F.

2.
Dissolved Solids Concentration - Dissolved solids concentration !criteria are specified in terms of a maximum monthly

{average value and by a maximum instantaneous value. In
addition, a companion criterion for specific conductance )

is specified by relating it to dissolved solids by a }

| factor of 1.6, as explained previously. Thus, the water j
quality criteria are as follows: i

1

,' l
.Maximum Monthly Maximum
{j Parameter Average Instantaneous
{

! Dissolved solids (ag/1) 500 750 -
\

. _ ,

Specific conductance j

(micromhos/ca) 800 1,200 I
, "

D-7
-
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APPENDIX D

Table 7 (Continued) '

.

I ! *
.

.

: 3. Hydrogen-Ion Concentration (pt) - The limit for the hydrogen-ion
! concentration is such that the pH shall not be less than
{ 5.0 nor greater than 9.0.

'

i *

;
.

Source: Harton, n.d., and Ohio River Valley Water Sanitation
Commission, 1970
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iAPPENDIX D

f Table 8
|

I
'

i SIGNIFICANCE OF SELECTED WATER QUALITY PARAMETERS |
'

l FOR POWER PLANT WATER USE
.

~~

|

1
*

.,

Forms hard scale in pipes and boilers. }
1

,

Silica (SiO ) -

2 Carried cver in steam of high pressure

i
boilers to form deposits on blades of ,

Isteam turbines
f

Causes much of the hardness and scale-I Calcium (Ca) -

forming properties of water

Causes much of the hardness and scale-Magnesium Odg) -

forming properties of water ,

!
Bicarbonates of calcium and magnesium !Bicarbonate (HCO ) -

3 decompose in steam boilers and hot water 4

facilities to form scale and release |
corrosive carbon-dioxide gas

'

| In combination with calcium and magnesium' Carbonate (CO ) -

3 causes carbonate hardness
i

Indicative of the presence of bicarbonateAlkalinity, as (CACO ) -

3 and carbonate

Sulfate in wat*r ccntaining calcium forms .Sulfate (SO ) -

4 '

hard scale in steam boilers
i

Important parameter in meeting waterDissolved Selids -

quality standards and criteria

Hard water f orms scale in boilers, waterHardness (Ca. Mg) -

heaters, and pipes. Waters of hardness up
to 63 mg/l are considered soft; 61 to 120
mg/1, moderately hard; 121 to 200 mg/1, hard;
more than 200 mg/1, very hard

*

Any hardness in excess of that equivalentNon-Carbonate Hardness -

to the bicarbonate and carbonate hardness
is called non-carbonate hardness

i
Indicator of the presence of dissolved solids -

Specific Conductance -

in water. Generally accepted ratio of
.i| specific conductance to dissolved solids for,

Ohio River and tributaries is 1.6 (Harton, n.d.),

i
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APPD(DIX D

Table 8 (Continued)-

J %
'Nj .

i

i

A pH of 7.0 indicates neutrality; higher4

pH -

values indicate alkalinity; lower values'

,

4 indicate acidity. Corrosiveness of water
'

generally increases with decreasing pH.
However, excessively alkalinn waters may -

also attack metals. pH is an important'

parameter of water quality standards

Important parameter of water qualityTunperature -

standards
i
i

)

i
Source: Collier, 1958
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APPENDIX E

!
WATER USE IN SERVICE REGION 1-*

I ;

I !.

,
-

,

1968-69 Water Use (agd)
IndustrialPublic

County Surface Water Ground Water Surface Water Ground Water.

0.32 -

Bullitt 0.52 - ,

Hardin 2.39 7.13 0.27 0.71

Henry 0.43 0.57 0.02 0.03
.

128.79 24.19
Jefferson 62.29 -

10.86
Meada 0.05 0.18 -

1.00.50 -

Oldham -

0.25 -

Shelby 0.77 -

0.02 -

Spencer 0.10 -

0.010.13 -

Trimble -

Muhlenberg 1.05 0.10 4.13 0.01,

.

.
*

Source: Mull, et _al., 1971
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APPDIDI?. F

PROXINATE ANALYSIS: ALSTON #1 RAW C041.
i 1

.

|N!
,

I
.

*

As-Mined Expected

As-Received (Typical) (Range per 10.000-ton lot)
~

S.95 8.0 10.75
- Moisture 15.53 14.0 19.0

Ash 30.77 29.0 33.0 ,

volatile 44.79 42.0 46.0
Fixed Carbon

10837 10350 11000
Btu 4.29 3.75 5.5 -

sulfur
14349 14205 14420

M A F Btu
Sulfur Forms (Dry Basis)

3.01 2.0 4.0
Pyritic

0.14 0.05 0.30
Sulfate 1.66 1.4 2.3
Organic

Water Soluble Alkalias
0.025 0.010 0.030

Na20 0.005 0.001 0.010
K02 8.02 7.4 9.1

Equilibrium Moisture
Crindability 50 48 55 -

Fusions (Reducing)
1940 1900 2000

I.D.
2035 1975 2175 ,

H-W
H-1/2W 2085 2000 2200

'
-

Fluid 2190 2100 2300
.

Fusions (Oxidizing)
2300 2200 2425

I.D.
2330 2230 2525 .

H-W
H-1/2W 2425 2300 2550

Fluid 2490 2375 2600

Ultimate Analysis (Dry Basia)
67.15 64.0 70.0

Carbon
4.72 4.3 5.25

-

Bydrogen
1.28 0.6 1.5 -

Nitrogen
0.04 0.03 0.06.

Chlorine 4.81 4.1 6.0
Sulfur

17.06 15.5 20.5
Ash

4.94 3.8 6.2
0xygen

,

|
Mineral Analyris (Igr.ited Base)

0.33 0.15 0.70Phosphorus pentoxide, P 023
Silica, SiO2 39.62 35.0 45.5 -

'

Ferric oxide, Fe2 3 26.05 20.0 28.0
O*

16.20 15.0 20.0,

| Alumina, A1 023
0.84 0.75 0.95

i Titania, T102 *

6.76 5.25 8.5
Line, Cao '

0.81 0.70 1.00
Magnesia, MgO*

I
,,,

.
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APPENCIX F (Continued)
I

'

-

*

As-Mined Expected+

As-Received ,(Typical) (Range ocr 10,000 ton lot) |

~

Hineral Analysis (continued)
Sulfur trioxide, S03 6.23 I. 0 7.0 il' '

)Potassium oxide, K 0 1.99 1.8 2.32

Sodium oxide. Na20 0.48 n.3 0.6
Undetennined 0.69 *- -

Alkalles as Ns20 0.26 0.22 0.30
Ease / Acid 0.64 0.60 0.70
Lbs Ash /M Btu 14.33 12.5 18.25

2234 2200 2250Slag Viscosity T250

Free suelling Index 4.5 3.5 5.5 's

.
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APPENDIX G

OTHER ALTEMATIVE SO'.ID WASTE DISPOSAL SCHEMES
. -

-

In addition to the aah and scrubber sludge disposal methods described
in Section 3.4.5, the following alternatives were considered:

1. Offsite hauling,

2. Commercial utilization*

3. Deep well injection

4. Alternative oneite and neareite storage areas

| Offsite Hauling

Offsite hauling of ash and scrubber sludge by barge, unit train,
or truck was coasidered as an alternative for vaste disposal. Hauling
and handling operations would entail transferring these wasts produccs
to one or more of the following locations:

1. Coal mine

2. Limestone quarry

3. Ravines or ponds

| | Material handling, including transfer to and from vehicles, would be
facilitated by slurrying the ash and scrubber sludge and pumping it
through pipelines. The ash would be introduced into mine settling ponds
through boreholes, devatered, and allowed to set up as structural fill in
excavated portiens of the mine. The waste could be introduced in a similar
manner into ins he areas of a limestone quarry. Hewever, this alterra-
tive would require substantial additional quantities of water each year
to produce the slurry necessary for transport to the mine or quarry.

The possibility of ground water contamination by trace elements and
other compounds such as sulfates, sulfites, and phosphates would become

- greater if water from slurried ash infiltrated rock strata in the mine
or quarry. Also, space might not be available for several years and

[ some method of landfill would be needed during this time.

Present information is not sufficient to predict when, where, and
if these pollutants would appear in springs or other surface waters. If
the pollutants did appear, they could have adverse effects on vildlife,
livestock, and aquatic life in rivers and streams near the ultimate
disposal site.

,

' '

In addition to the above, the economics of this alternative are,

prohibited.
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APPENL *X G (Continued)
.

.

The third possibility, transfer of material to ravines or ponds,
merely shif ts the problem to a remote location.

.

Commercial Utilization,

'!
i

I' In 1970, only about 7 percent of all fly ash produced by coal-
durning power plants was actually sold--primarily for concrete structural
fill, lightweight aggregate, raw material for cement, filler for bituminous
products, and road-base materials. It is estimated that maxinum potential
use under current technology and associated market conditions is about
25 percent.

It is expected that the ash / sludge produced by the proposed facility
would not be marketable in the near future due to the following:

1. Expected tariation in composition of products resulting from
coal composition changes during plant operation

2. Unfamiliarity with these materials

3. Excessive quantities of heavy metals, chlorides, nitrites, etc., #

in these materials

4. General inability to compete commercially with conventionally
used materials

In any event, it is unlikely that the total amount of sludge produced
could be disposed of in this manner; thus, some other m*.thod of disposal
would also be required.

Deep Well Injection

Injectica of ash / sludge slurries into deep wells is considered to be
a last resort by the EPA (particularly because of possible decreasing
injection rator as a function of time af ter start up).

Because other disposal methods were mor2 practicsble, this technique
was eliminated from consideration.

Alternative Onsite and Nearsite Storage Areas
!
l Other than the two ravines adjacent to the northeast corner of the

site, there are no available alternative nearsite er onsite disposal,

areas.,

.

* %

,
- c-2 -

.
.. . .

**e.

'

L _-

.: ... . . - .. . ... ., . - -- -,
._. . . . - . .



.,

~

f !
8 :

,

'p
: APPENDIX H
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'

. Table 1
~

f
4

~ |
AVERACE HONTHLY RELATIVE HUMIDITY

|
(PERCENT) AT LOUISVILLE, KEITIUCKY

,

.

*

,.

Average Hu:nidity (Central Standard Time)
*

I Honth 0000 0600 y00 1800

January 78 78 68 69
.

f February 76 77 63 65

March 73 75 57 60

|
April 74 72 54 56

May 79 74 53 57

! June 83 76 54 59

I

I July 83 77 52 57
i

August 83 81 54 59"

~. ,
September 81 82 53 60

October 80 81 53 59

November 75 77 39 63

December 77 78 64 69

Annual 79 77 57 61

- Source: Water Information Center, Inc., 1974
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APPENDIX H
j

Table 2
i

' AVERACE HONTHLY RELATIVE IIUMIDITY
(PERCENT) AT CINCINNATI, OHIO

i

!
.;

!
.

Average Humidfty (Eastern Standard Time)
i Month 0100 0700 1300 1900t

. January 79 82 69 74I
'
l Fobruary 77 81 64 68t.

'
Harch 75 80 56 60

April 74 78 52 58

May 80 80 53 60

June 84 83 55 63

July S4 84 52 60

August 83 87 51 62

September 82 87 49 63

October 79 86 51 64

November 76 81 59 66

December 79 81 66 72

Annual 79 83 56 64

T,ources llater Information Center, Inc.,1974

*
.

4

=

H-2

O
\

*

AL \ -- '-, .. .

\.,
3



- _. . . _ . . - _ . .

,

. _ . _ _ .
,

t
'

; APPENDIX H

Table 3
, .

~

AVERACE MONTHLY PRECIPITATION (INCHES)
AT LOUISVILLE AND CINCINEiTI; .

!
!

! *

r .

Monthly Precipitation
Honth 1.ouisville Cincinnati

,

1

; January 4.10 3.444

February 2.99 2.55
.

March 4.67 4.07

April 4.01 3.64,

1,

May 3.93 3.54
1
; June 4.06 4.05

f July 3.08 3.70

3 Auguat 3.06
i 3.38

._

september 2.70 2.88
i October 2.45 2.19;

; November 3.12 3.06

December "3.30 2.84

; Annual 41.47 39.34

Source: Water Information Center, Ir.c.,1974
i

E

I

i

a

i*
.

i

==

'
.

e H-3

.
_y

O '

: -m 6

-

t _ ..

*

.

- - - - - - - - - , . ' , , . , , . . , ... . % a 44..' . . .
,

_ . . . . . .

. . _ - - _ _ _ - ._. . , - - -. - . .-, -- . - . . , . , , ,- ,,n.,. - . . -.. c



o .. .

| r _. .. .. , *4

APPEN3IX H '
-

Table 4
.

| PERCENTACC FREQUENCIES OF WIN') DIRECTION AND SPEED'
.

AT LOUISVILLE, KENTUCKY (1951-1960)a
.

|

|
<

Speed (sph) Avg.Direction C-3 4-7 8-12 13-18 19-24 25-31 32-38 >38 Total Speed |
|N 1.0 2.6 3.0 1.6 .2 * 8.4 8.8 '

NNE .4 1.3 1.4 .7 .1 * 3.8 8.8
__ . NE 1.1 2.2 2.2 .8 * * 6.3 7.8ENE .2 .7 .7 .3 * 2.0 8.3E .8 1.2 ,8 .2 *:n

2.9 6.2j. ESE 4 .8 .4 .1 *
'

1.7 6.3SE 2.6 4.4 2.2 4 * * * 9.6 6.0SSE 1.2 2.9 2.1 .8 .1 * * 7.0 7.5S 1.5 3.0 3.3 2.3 .5 .1 * * 10.8 9.4SSW .3 1.1 2.0 2.0 .5 .1 * 6.0 11.8SW .7 1.9 2.9 2.5 .6 .1 * * 8.7 10.8WSW .2 1.1 2.0 1.5 .2 .1 * * 5.3 10.9W .5 1.3 1.7 1.1 .2 * * 4.8 9.6UNW .3 1.1 1.8 1.7 .3 .1 * 5.2 11.3NW .7 1.8 3.0 2.6 .3 * * 8.6 10.I.NNW .2 .9 1.5 1.4 .2 * 4.2 10.8
Cala 4.7 '

4.7
Total 16.9 28.2 31.0 20.0 3.2 .5 .1 * 100.0 8.8

a
Due to rounding error, row and column totals may not match figures exactly.

*Less than 0.05 percent

iSource: U.S. Department of Cosmerce,1963a '
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APPENDIX H

Table 5
i

PERCENTAGE FREQUENCIES OF WIND DIRECTION AND SPEED i
AT CINCINNATI, OHIO (1951-1960)a j

._. a - -
Speed (mph) Avg.

.- Direction 0-3 4-7 8-12 13-18 19-24 25-31 32-38 >38 Total Speed

.

N .5 2.0 - 1.9 .7 * * 5.2 8.2 .

NNE .4 1.6 2.0 1.0 .1 * 5.1 9.0 i

NE .7 2.3 2.2 .9 * 6.1 8.2 i

ENE .5 2.0 2.0 .7 ^ .1 * 5.3 8.2 i

E .5 1.5 1.3 .3 * 3.6 7.5 i
ESE .3 1.1 1.3 4 * * 3.1 8.2 {

as SE .4 1.2 1.3 .4 * * 3.4 8.1 |

0. SSE .3 1.2 1.7 .8 .1 * 4.0 9.3 g

S .7 2.5 3.0 1.5 .2 .1 * 8.0 9.2
SSW .6 2.8 4.9 3.7 1.0 .2 * * 13.3 11.3 |

*

, SW .6 2.2 4.0 3.5 .8 .1 * 11.3 11.4

i WSW .3 1.4 2.8 2.5 .5 .1 * * 7.6 11.7

| W .3 1.1 1.9 1.6 .3 .1 * 5.3 11.2 ,

! WNW .3 1.3 2.3 2.2 .5 .1 * 6.6 11.5

: NW .3 1.2 1.7 1.2 .2 * 4.6 10.1
WNW .2 1.1 1.4 .8 * * 3.5 9.4

Cala 4.0 4.0

Total 10.8 26.6 35.6 22.3 3.9 .7 .1 * 100.0 9.6

:
-

a
Due to rounding error, row and column totals may not match figures exactly.

*Less than 0.05 percent
i

Source: U S. Department of Ccenerce,1963b '|,
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APPENDIX H

! Table 6

MONTHLY WIND DIRECTION FREQUENCY (PERCENT) AND AVERACE
.

WIND SPEED AT LOUISVILLE, KENTUCKY (1951-1960)
.

!

Month
,

Direction J an. Feb. thr. Apr. Hay June J 1g Aug. Sept. Oct. Nov. De c.3

N 8.9 7. 8 7.2 8.6 8.2 7.2 8.4 11.4 11.1 10.7 5.8 5.4
' '

.i NNE 3.4 1.9 3.4 3.4 3.3 3.5 4.7 5.5 5.1 4.3 2.1 3.0,

NE 4.7 7.6 8.2 5.6 6.4 6.5 7.4 6.5 7.9 6.2 3.7 5.4
ENE 1.8 2.7 3.1 2.0 2.3 2.0 1.8 1.7 2.0 1.9 .7 1.7
E 2.2 2.9 4.0 3.0 3.1 3.3 3.3 3.0 2.7 2.6 1.6 2.7 .

ESE 1.2 1.8 2.0 2.0 1.8 1.6 1.7 1.6 2.0 1.4 1.2 1.9 !.
SE 7.9 9.0 9.1 10.1 9.9 10.4 9.2 8.9 10.2 10.8 10.4 9.8 |}.

SSE 6.2 5.8 5.1 6.0 7.6 8.4 8.1 7.4 7.1 7.2 8.1 7.0 t;,

4 S 11.7 8.6 7.9 10.1 11.1 12.1 10.9 10.6 11.3 10.1 13.0 11.6
.

| SSW 6.5 5.3 4.6 7.8 6.1 6.8 5.5 4.6 5.1 5.1 7.1 7.7 '

' SW 8.2 7.8 7.2 10.0 10.' 10.5 10.0 7.P 7.0 7.1 9.2 9.6
WSW 5.7 5.1 5.5 6.2 6.0 5.4 5.9 4.5 3.4 3.3 6.1 5.9:

't W 3.1 5.7 6.4 4.8 5.0 4.5 4.1 4.1 2.8 3.9 6.0 5.5
[ WNW 6.8 7. 3 7.8 5.9 4.8 3.5 2.9 2.9 2.7 3.9 7.4 6.4

NW 11.6 12.2 12.0 8.5 6.5 5.4 5.2 6.3 7.6 7.6 10.0 10.2 .,

'

NNW 6.5 4.8 4.5 3.9 t. 2 3.4 3.6 4.6 4.8 4.4 3.2 3.5
,

Av .a.. Speed 10.4 10.4 10.8 10.7 8.3 7.5 7.2 6.4 7.2 7.3 9.4 9.5 '

(mph) 1;
\ t

Source: U.S. Department of Commerce, 1963a
.
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Table 7 i

fMONTHLY W1110 DIRECTION FREQUENCY (PERCDIT) AND AVERACE
'

WIND SPEED AT CINCINNATI, OHIO (1951-1960) '

!
'

, . .

,

i-
'Month

Direction Jan. Feb. Mar. Apr. May June July h Sept. Oct. Nov. Dec.

'
N 6.2 4.9 4.8 5.0 5.2 5.0 5.6 7.2 6.0 4.9 3.5 3.5 |

NNE 5.4 5.8 5.6 6.1 4.4 4.1 5.4 6.0 5.8 6.4 3.0 3.5
NE 4.3 5.2 6.3 5.2 6.2 5.8 7.2 8.5 9.2 8.2 3.0 4.2--- ,

l
ENE 3.7 6.0 6.5 4.5 6.1 4.7 6.8 6.3 6.8 6.1 2.8 3.1
E 2.9 3.9 4.0 3.3 3.9 4.1 4.6 3.9 4.7 3.5 1.8 2.5
ESE 2.4 3.2 3.1 3.5 3.2 3.8 3.5 3.0 4.2 2.9 1.6 2.8

I a: SE 2.8 3.1 3.3 3.1 3.5 4.1: 3.6 3.4 2.8 3.5 2.7 3.3
'

O SSE 4.2 5.0 4.2 4.0 3.9 3.8 3.3 3.2 4.2 4.2 4.1 4.6
i S 9.4 6.4 6.5 7.6 7.8 8.5 6.9 6.5 8.0 7.6 11.0 10.1 -

SSW 11.9 11.4 8.8 14.5 13.8 15.3 12.4 11.9 13.0 14.2 18.2 14.4
,

SW 10.1 8.7 9.6 12.4 11.2 13.2 12.6 11.0 9.7 10.9 12.6 13.7
WSW

'

8.3 7.4 7.8 8.7 9.0 8.2 7.5 5.8 4.8 5.3 9.6 9.2
W 6.7 7.3 7.4 5.5 4.6 3.7 3.7 3.4 2.9 3.7 7.3 7.1
WNW 8.5 9.9 10.1 7.3 5.7 4.4 4.1 4.2 3.7 5.1 8.4 8.4 |*
NW 5.7 5.7 6.3 4.8 4.3 3.0 3.8 4.1 4.1 4.4 5.0 4.3 '

NNW 5.0 3.9 3.0 3.3 3.8 3.1 3.1 3.8 3.8 3.9 2.8 2.9 ,

|-

Avg. Speed 11.0 11.1 11.3 11.4 9.4 8.3 7.5 7.0 8.1 8.8 10.8 10.4
(sph)

ii
-

Source: U.S. Department of Commerce. 1963b
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*

Table 8 i

ANNUAL WIND DIRECTION AND PASQUILI. STABILITY CLASS
FRT,QUENCY DISTRIBUTION (PERCENT) - 1964 j

i
.

.A- Stability Class

Direction _A _B _C _D _E Total
;

^~~ ~
N 0.2 0.5 0.8 3.5 2.8 7.8 ;

NNE 0.1 0.3 0.7 2.0 1.9 5.0 -

NE 0.1 0.4 0.5 1.3 1.2 3.3 ,<

ENE 0.1 0.3 0.5 1.5 1.4 3.8 -

E 0.1 0.6 0.5 1.2 1.6 4.0
ESE 0.0 0.7 0.6 1.3 2.8 5.4
SE 0.1 0.9 0.9 2.1 4.5 8.5,

4 SSE 0.0 0.7 0.7 1. 8 4.7 7.9
S 0.0 0.7 1.3 5.9 - 7.3 15.2
SSW 0.1 0.4 0.7 4.4 1.4 7.0

~ - -

SW 0.1 0.3 0.9 2.5 0.8 4.6
WSW 0.1 0.5 1.2 3.7 1.7 7.2

' W 0.1 0.6 1.1 4.3 2.0 8.1 ,

WNW 0.0 0.3 0.6 2.8
~

1.3 5.0 8

NW 0.1 0.3 0.4 2.5 1.1 4.4
NNW 0.0 0.3 0.4 1.3 0,6 2.6 i-

i'
I 1 Total 1.2 7.8 11.8 42.1 37.1 100.0 !<
|

k.! !

\'

| Source: U.S. Department of Commerce. 1964 3
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APPENDIX H

Table 9.

AVERACE MIXING HEICHTS AND AVERAGE MIXING LAYER
,

WIND SPEEDS FOR HtNTINGTON, WP.ST VIRGINIA i
;

..
(1960-1064)

l

9

~

Mixing Wind Mixing Wiud

Speed,y)
Height

Speed,3)
Height

fa-s.ee(meters)(s.-eecSeason (meters)

Winter 634 5.3 1079 6.4

Spring 721 5.5 1986 6.5

Summer 338 2.7 1641 4.3

Autumn 403 3.1 1340 49

Annual 524 4.2 1511 5.5

Source: Holzvorth, 1972
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- APPENDIX I

'

DP.SCRIPTIONS OF GAMPLING LOCATIONS.

SHOWN IN FIGURE 5.2.4-1 .

}

. - __ -
,

AW - A line transect 673 feet long bearing 260' along a gentle slope*

from the road to the river. The reute crosses old fields, fallow
,

fields, or abandoned pastureland. *

BW - / line er .nsect 592 feet long bearing 250' down a gentle slope from
'

the road to the river and crossing old fields, a corn field, a wet
slough, and riverbank vegetatien. |

.

CV - A line transect 406 feet icng bearian, .'.40* across old cropland near |
an old house foundation and running rr.). *he western margin of a

,
pond to the margins of the bottomland voorts at the oxhow. j

DE - Along a gravel road traversing the southeast-facing slopes of the
upland woods.

,

R-1 - A reconnaissance route west near an old house foundation across
old fields and along the margins of the southern remnants of
Mttomland woods, then across the western end of the woods and
down the riverbank and along a sandy beach and ad,1acent river- .,

banka below the Icvel of the fields. The margin of a small pond ;

about 30 feet to the east of the road was also visited regularly.,,

R-2 - East southeast past a lerFe pond on.the northeant-facing sicpes
of the upland woods, to the top of the slope along the flats
ad,Jacent to cultivated fields and pastureland, then down the '

steep vest-facing slopes of the niand woods. *

R-3 - Up the steep southwest-facing slopes of the upland woods

R-4 - East northeast along a dirt road tsssir.J. old fields to the left
and margins of a small stream or drainage ditch along the base of
north-facing slopes of the upland woods, th n <c.oss a stream and
up a draw across pastureland to a road leading up into south-feeing

,

slopes of the upland woode. Also visited were the streaa. riargins '

along the bar.c of the south-facing s* opes of the upland woods on
the other side of the old field area. ,

,-
i

I. Crasslano surrounding a pond.
{

- II. Southern remnant of the bottomland woods. .

I III. A ver slough.

IV. An area, 33,250 square feet in size, where an inventory was
made of the trees hf the slopes,and the bottoaland woods
of the oxbow.'

,
,

.

| V. A draw at the base of south-facing slopes of the upland woods..

.
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APPDIDIX 1 (Continued)
,

.

~

| VI. An old field.
VII. A moist field between the c.urve of the oxbow and the river.*

VIII. A moist field surrounded by the bottomland woods of the oxbow.
IX. An area where the floodplain woods were sampled using the

point-centered quarter method.,

.

X. Woods along low-lying areas east and west of the road.
.

XI. Unimproved pastureland along the north-south exis cf a ridge
between upland woods areas.

XII. An area where the northwest-facing slopes of the upland woods
were sampled using the point-centered quarter method.

,
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APPENDIX J
-

-

PLANT SPECIES OF THE TRIMBLE COUNTY CENERATING PLANT SITE.

'

comon Name Scientific Name
,

Adder's-tongue Ervthronium americanum Ker.
Alfalfa Medicago sativa L.

American elm Ulmus americana L.
.\ppendaged waterleaf Hydrophyllum appendiculatum Michx.

Asparagus Asparagus officinalis L.

Aster Aster sp.

Aster Aster sp.

Avens Ceum vernum (Raf.) 7. & C.
Barnyard grass Echinochloa crus-galli (L.) Beauv.

Beech Fagus grandifolia Eh:h.

Beef-steak plant Perilla frutescens (L.) Britt.-

Big shellbark hickory Carya laciniosa (Michx. f.) Loud.

Bitter dock Rumex obtusifolius L.
Bitternut hickory Carya cordiformis (Wang.) K. Koch
Blackberry Rubus sp.

*

Black cherry Prunus serotina Ehrh.
Black-eyed susan Rudbeckis hirta L.
Black locust Robinia pseudoacaci_a L.

Me,<Qc y lupulina L.Black medick e

Black nightshade Solanum nigrum L.

Black oak Quercus velutina Lam.
Black walnut Jug ans nigra L.
Bisdder-nut Staphylea trifolia L.

Bloodroot Sanguinaria canadensis L.

Blue ash Frarin.ug quadrangulata Michx.
Blue beech Carpinus caruliniana Walt.

Blueberry Vaccinium sp.
Blue-eyed grass Sisvrinchium angustifolium Mill.

Blue-eyed Mary Collinsia verna Nutt.
Bluegrass Poa sp.
Blue lettuce Lactuca floridana (L.) Caertn.
Blue morning-glory Ipomoea hederarea (L.) Jacq.
Blue phlox Phlox divaricata L.
Blue vine Ampelamus albidus (Nutt.) Pritt.

Blue waxweed Cuphea petiolata (L.) Koehna.

Bottle-brush grass Hystrix,patula Moench.
Bouncing 9et Saponacia officinalis L.

*Boxelder Acer negundo L..

Broad-leaved arrowhead Sagittaria latifolia Willd.
,

Brome (,,rasa Bromus inermis L.
Brome grass Bromus japonicus Thunb.

Brome grass Brocnss sp.
BucktLJrn Rhamnus carolinianus Walt.-

,

Bugle-weed Lyconus virginicus L.
,

J-l6
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APPENDIX _J (Continued)

' ;l ~.

. i

Common Name Scientific Name*

Bur-cucumber Sicyos angulatus L.
,

Butterweed Senecio glabellus Poir.
+

,' Calico aster Aster lateriflorus (L.) Britt."

Carolina cranesbill Geranium carolinianum L.*

Carpet-weed Mollugo verticillata L.
' Catalpa Catalpa speciosa Warder

Catnip Nepeta cataria L.

Cat-tail Typha latifolia L.
Stylophorum diohyllum (Michx.) Nutt.

! Celandine-poppy
Cichorium intybus L.

"p Chicory
Chamor.11e Anthemis cotula L.

Chinquapin oak guercus prinoides Willd.
Cinquefoil Potentilla recta L.

Clammy ground-cherry Physalis heterophylla Nees.

Clearveed Pilen pumila (L.) Gray

Cleavers Galium aparine_ L.

Cocklebur Xanthium strumarium L. ,

Common burdock Arctium minus Schk.
Common chickweed Stellaria media (L.) Cyrill.

Common dandelion Taraxacum officinale Weber
Common elder Sambucus canadensis L. ''

1t Common fleabane Erigeron philadelphicus L.

(\ ') Common milkweed Asclepias syriaca L.

Common morning-glory Ipomoea purpurea (L.) Roth.

Common mugwort Artemisia vulgaris L.

Common mullein Verbascum thapsus L.

Coralberry Symphoricarpos orbiculatus Hoench.
Corn Zea mays L.

Corn speedwell veronica arvensis L.

Cottonwood Populus deltoides Marah.

Creeping primrose-willow Jussiaea repens L.

Crooked-stemmed aster Aster prenanthoides Muhl.

Croton Croton monanthogvnus Michx.

Cut-leaved r.othwort Dentaria laciniata Muhl.
Day-flower Commelina communis L.
Day-lily Hemerocallis fulva L.

Deptford pink Dianthus armeria L.

Ditch stonecrop Per.thorum sedioides L.
Dogwood [ornus drummondii C.A. Meyer
Duckweed 14mna sp.
Ebony spleenwort Asplenium platyneuron (L.) Oakes
Eclipta Eclipta alba (L.) Hassk.

Elephant's foot Elephantopus carolinianus Willd.*

Empress-tree Paulownia tomentosa (Thunb.) Staud.*

English plantain Plantago lanceolata L.

Evening primrosa Oenothera biennis L.
'-

False buckwheat Polygon 2m scandens L.
'

.

|

| -

| J-21

* [, .
.

, 't-

i
~~

i

-- , > .m _ c . . : ; ; .- - ~; 3 .=; -- .= : --* - - * *-* ', g*

i - .___.i__r._ _ s . . . 2 -. g ,. f _m p.,i.-g J. g , ,.,g,_e. , , , . . ,
_

\.
.



'l I'

APPENDIX J (Continued)

.' .

.

_ Common Name Sc_ientific Emme_

False indigo Anorpha fruticosa L.
False nettle Boehmeria cylindrica (L.) Sw.,

Falso rocket Iodanthus pinnatifidus (Michx.) Steud.*

False Solomon's seal Smilacina racemosa (L.) Desf.
, ,

Fescue Festuca sp.

Fescue Festuca sp.

Field-cress Lepidium campestre (L.) R. Br.

Field speedwell veronica agrestis L.
' Figwort Scrophularia marilandica L.

Flowering dogwood Cornus florida L.
,

! Fog-fruit Phyla lanceolata (Michx.) Greene

| Fragrant sumac Rhus aromatica Ait.

I Fringed loosestrife Lysimachia ciliata L.

| Calingale cyperus sp.
! Carlic-mustard A111 aria officinali_s Andrz.

Ciant hyssop Agastache nepetoides (L.) Kuntzt
! Ciant ragweed Ambrosia trifida L.,

'

Crape Vitis bailevana Munson.'

Creat lobelia Lobelia siphi,1,itica L.
Creek valerian Polemonium reptans L.

Green foxtail Setaria viridis (L.) Beauv.-

[ Cube 11um concolor (Forst.) daf.
-

|
Creen violet

|
Cround-ivy Glecoma hederacea L.
Hackberry Celtis occidentalis L.

.

Hairy buttercup Ranunculus hispidus Michx.

Heath aster Aster ericoides L.

Hedge-bindweed Convolvulus sepium L.

Hedge-mustard Sisymbrium officinale (L.) Scop.

Hedge-nettle Stachys tenuifolia Willd.

Hedge-parsley Torilis japonica (Houtt.) DC.

Henbit Lamium amplexicaule L.

Hepatica Hepatica acutiloba DC.

Hercules' club Aralia spinosa L.

Hispid greenbrier Smilax hispida Muhl.

Hoary basswood Tilia neglecta Spach.

Hog-peanut Amphicarpa bracteata (L.) Fern.
Honey-locust Gleditsia triacanthos L.

Hop-hornbeas Ostrya virginiana (Mill.) K. Koch

Hornwort Cryntotaenia canadensis (L.) DC.
Horse-nettic Solanum carolinense L.
Horseweed Conyza canadensis (L.) Crong.

,

Hydrangea Hydrangea arborescens L.
' Indian hemp Apocynum cannabinum L.

Ironweed Vernonia altissima Nutt.
Japanese clover Lespedeza striata (Thunb.) H. & A.
Japanese honeysuckle Lonicera japonica Thunb.

, ,,

Jimson-weed Datura stramonium L.
Joe-Pye weed Eupatorium fistulosum Barratt.o

- J-3. --
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[ APPENDIX J (Continued)v
s.

.

.

Common Name Scientific Name

Johnson grass Sorghum halepense (L.) Pers.
Kentucky coffee-tree Gymnocladus dioica (L.) K. Koch-

Knotweed Polygonum glaucum Nutt.,

Knotweed Polygonum prolificum (Sm.) Robins
Knotweed Polygenum sp.
Korean lespedeza Leapedeza stipulacca Maxim.
Lady's thumb Polygonum persicaria L.
Lamb's quarters Chenopodium album L.
Larkspur Delphinium tricorne Michx.
Late boneset Eupatorium serotinum Sichx..

Leaf-cup Polymnia canadensis L.
Leafy-bracted beggar-ticks Bidens tripartita L.
Love grass Eragrostis poaeoides Beauv.
Mayapple Podophy11um peltatum L.'

Meadow rue Thalictrum revolutum DC.
'

Mexican tea Chenopodium ambrosioides L.
Millet Setaria italica (L.) Beauv.
Mist-flower Eupatorium coelestinum L.
Moneywort Lysimachia nummularia L.
Monkey-flower Himulus alatus Ait,

i Moonseed Menispermum canadense L. %-,s

( ) Motherwort Leonurus cardiaca L.
N r/ Moth-mullein Verbascum blattaria L.

House-ear chickweed Cerastium vulgatum L..

Multiflora rose Rosa multiflora Thunb.
'

New England aster Aster novae-angliae L.
Nodding bur-marigold Bidens cernua L.
Nodding foxtail Setaria faberii Herm.

! Nodding thistle Carduus nutans L.
I Oats Avena rativa L.
j Ohio buckeye Aesculus glabra Willd.

Orchard grass Dactylis glomerata L.'

Osage-orange Haclura pomifera (Raf.) Schneid..

1 Ox-eye daisy Chrysanthemum leucanthemum L.
Pale plantain Plantago rugelii Decne.
Pale smartweed Polygonum lapathifolium L.

! Pale touch-me-not Impatiens pallida Nutt.
'

Pale violet Viola striata Ait.
Panic grass Panicita sp.
Panic grass Panicum sp.
Papaw Asimina triloba (L.) Dunal.

- Path rush Juncus tenuis Willd.
.{ Peach Prunus persica (L.) Patsch.

Pecan Carya illinoensis (Wang.) K. Koch
Pennsylvania saattweed Polygonum pensylvanicum L.
Peoisy Paeonia officinalis L. s,,
Pepper-grass Lepidium virginievg L.*

,
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APPENDIX J_ (Continued)

Scientific NameCc::imon Name
*

Diospyros virginiana L. t
Persimmon *

Amaranthus hybridus L.Pigweed Matriceria matricarioides (Less.) Porter, ,

Pineapple-weed
Pointed-leaved tick-trefoil Desmcdium glutinosum (Muhl.) Wood ,

*

Poison hemlock Conium maculatum L. |
Rhus radicans L. l

Poison-ivy '
Phytolacca americana L.,

I Pokeweed
.

Pondweed Potamogeton sp.
I Lactuca scariola L.Prickly lettuce

Prickly mallow Sida spinosa L.

Primrose-villow Jussisea leptocarpa Nutt.

Prostrate knotweed Polygonum aviculare L.
Cardamine douglassii (Torr.) Britt.

Purple cress
Purple dead nettle Lamium purpureum L.

Purpletop Triodia sp. |- ,

Purslane speedwell veronica peregrina L.

Ragweed Ambrosia art.emisiifolig L. ,

Redbud Cercis canadensis L.
Red cedar Juniperus virginiana L.

Red clover Trifolium pratense L.

Red elm Ulmus rubra Muhl.
Red mulberry Morus rubra L.''

Red sorrel Rumex acetosella L.
~

Anemone 11a chalictroides (L.) Spach.
Rue anemone
St. John's-wort Hypericum sp.

Sassafras albidum (Nutt.) Nees.Sassafras
Scouring rush Equisetum arvense L.

Sedge carex sp.
Self-heal Prunella vulgaris L.,

Amelanchier arborea (Michx. f.) Fern.
I Service-berry

Sessile trillium Trillium sessile L.'

,i Shagbark hickory Carya ovata (Mill.) K. Koch
i Shepherd's purse capsella bursa-nastoris (L.) Medic.

| Short's aster Aster shortii Lindl.I

Acer saccharinum L.; Silver maple ,

| | Skullcap Scutellaria sp.

Smaller hop-clover Trifolium procumbens L.
| ,

Small-flowered crowfoot Ranunculus abortivus L.
i i

| Smooth crab grass Digitaria ischtemum (Schreb.) (Schreb.) Muhl.
j Smooth rock-r.ress Arabis laevigata (Muhl.) Poir.

Smooth sumsc Rhus glabra L.

Sneezeweed Helenium autumnale L.
~ Soft rush Juncue_ effusus L.

Sour deck -Rtraex crispus L.'

Southern black haw Viburnum rufidulum Raf. *

Spanish-needles Bidens bipinnata L.

Spice bush Linders benzoin (L.) Blume*~
-

e
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APPENDIX J (Continued)!
1
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.

i Scientific Name
Common Name'

a Cleone spinosa L. ,

Spider-flower'

-
Tradescantia sp.

Spiderworti Eleocharis sp..

|
Spike rush |Elocharis sp.

j Spike rush Eleocharis sp.
Spike rush Eupatorium purpureun L.:

| Spotted Joe-Pye weed Impatiens biflora Walt.
J Spotted touch-me-not Citytonia virginica L.
j Spring-beauty Dicentra canadensis (Goldie) Walp.

Squirrel-corn Hackelia virginiana (L.) Johnst.
Stickseed Bidena vulgata Greene,

Sticktight Urtica chamaedryoides Pureh.Stinging nettle,

Urtica dioica L.i

! Stinging nettle Eragrostis cilianensis (All.) Link.
Stinking love grass Acer saccharum Marsh,

3 Sugar maple
Sweet-scented bedstraw Cali.3 triflorum Michx.

Artemisia a,nua L.n
Sweet wormwood Platanus occidentalis L.;

Sycamore Campanula americana L.t Tall bellflower Solidago canadensis L.Tall goldenrod
; Dipsacus sylvestris Huds. '-
| Teasel Anemone virginiana L.
| Thipbleweed Cirsium d.'.scolor (Muhl.) Spreng.

Thistle Amaranthus spinosus L.i

Thorny amaranth Acalvpha rhomboides_ Raf.
!

Three-seeded mercury
veronica serpv111 folia L.

Thyme-leaved speedwell'

Desmodium dillenii Darl.Tick-trefoil
Tickseed-sunflower Bidens 20.lylepis Blake

| Phleus pratense L.
; Timothy Ailanthur, altissima (Mill.) SwiugleTree of heaven' Campais vadicans (L.) Seen.

Trumpet-creeper Jussiaea,decurrens (Walt.) DC.i Upright primrose-willow Triodan.s perf oliata (L.) Nieuw1.Venus' looking-glase
Vicia dasycarpa Ten.

Vetch; Viburnum sp.
Viburnum Mertensia virginica (L.) Pers.Virginia bluebells Parthenocissus quinquefolia (L.) Planch.
Virginia-creeper Botrychium virginianum (L.) Sw. .

|
Virginia grape fern,

!Euphorbia maculata L.
Wartweed Amaranthus tuberculatus (Moq.) Sauer ,

<

Water hemo '
Ludvigia palustris (L.) Ell. ', Water-purslane' Triticum aestivun L.-

Wheat'

Fraxinus americana L..

White ash Geum canadense Jacq.
White avens Tilia heterophylla Vent.
White basswood

; Trifolium repens L.
White cloverI ' %.Leersia virainica Willd.White grass

.

i
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APPENDIX J (Continued).

'
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Common Na_m_e Scientific h m_
White heath aster Aster pilosus Willd.,

White oak Quercus alba L.*

Uhite snakeroot Eupatorium rugosum Houtt.
White sweet clover Helilotus alba Dest.
Ithite vervain Verbena urticifolia L.
Wild bean Strophostyles helveola (L.) Ell.
Wild carrot Daucus carota L.
Wild ginger Asarum canadense L.
Wild hyacinth _Camassia scilloides (Raf.) Cory
Wild lettuce Lactuca canadensis L.
Wild onion Allium canadense L.
Wild parsnip Pastinaca sativa L.
Wild rye Elymus virginicus L.
Wild sorrel Rumex hastatulus Baldw.
Wild stonecrop sedum ternatum Michx.
Wild water pepper Polygonum hydropiperoides Michx.
Willow Salix sp.
Winter-cress Barbarea vulgaris R. Br.
Wood-aettle Laportes canadensis (L.) Wedd.
Wood-sage Teucrium canadense L.
Yard grass Eleusine indica (L.) Caertn.,

Yarrow Achilles millefolium L.
Yellow buckeye Aesculus octandra Marsh.
Yellow ironweed Verbesina alternifolia (L.) Britt.
Yellow sweet clover Helilotus officinalis (L.) Desr.
Yellow wood-sorrel Oxalis stricta L.

Source: University of Louisvilln 1976a and 1977
,

.

.

*

|
-

--

.

J-7 | I

-- -- - - - - - - -

i . ;o . . .n a . .. - .s .d% ' s u.O '6 4. 6* i L.;d *, . m- > wi ''- l s. f.. f .y. . . ..
..

. - -

'

| l

I



, - _ -.. . ..

--7-....--.- . -, .. . - . . . . . . . . .

: :
'! e

i i
,

i
~

>

APPENDIX Ki -
*

i

PLANTS FOUND DURING WILDFLOWER SURVEY
TRIMBLE COUNTY GENERATING PLANT SI*E

,

!
-

j Coaunon Name Scientific Name

!
'

j Bluegrass Poa pratenais L.

I
i Chaerophyllum Chaero,>hyllum procumbens (L.) Crants
1
1

] Common blue violet viola papilionaces Pursh

J Down.y chess Bromus tectorum L.
t

j Dutchman'r. breeches Dicentra cueullaria (L.) Bernh.
i

False rue anemone Isopyrum biternatus (Raf.) T. & G.
i

} Field pansy Viola rafinesquii Greene
;

I Fire-pink Silene virginica L.
1

j Geranium Ceranium maculatum L.-

1

) Colden Aleaanders Zizia_ apters_ (Gray) Fern.
a ,

j Great chickweed Stellaria pubera Michx.

]
Jack in the pulpit Arisaema strorubens (Ait.) Blume

4

; Large-flowered bellwort Uvularis,arandiflora Ss.
! Miami mist Phacelia purshii Buck 1.

] Smooth yellow violet viola pensylvanica Michx.

j Spring cress Cardamine bulbosa (Schreb.) BSP

Squirrel-corn geantra canadensis (Goldie) Walp.

Swamp buttercup Ranunculus septentrionalis Poir.

[ hein-leaf Jeffersonia diphylla (L.) Pers.

Wild yan Dioscorea quaternata (Walt.) Gmel.

| Yellow co.ydalis Corydalis flavula (Raf.) DC.-

,

I-
e

1

1
Source: University of Louisville, 1976a !1
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APPENDIX L

. PLANT SPEC:ES FOUND IN RAVINES RA .iND RP
TR1HBLF. COUNTY CENERATING PLANT SITE. ,

1

!

Sefsncific Name Location #Common Name e.

*

American elm Ulmus americana L. R
Appendaged waterleaf HydropIIyllum apnendiculatum Michx. E,H.W
Avens Ceum vernum (Raf.) 7. & C. N
Beech Fagus grandifolia Ehrh. ER
Big she11 bark hickory Carya lacintosa (Michx. f.) Loud. N
Bindweed Convolvulus sp. N
Black cherry Prunus serotina Ehrh. N.R
Black locust Robinia pseudoacacia L. R
Black oak Quercus velutina Lam. E,N,R,W
Black walnut Juglans nigra L. E,N,R W
Bladder-nut Staphylea trifolia L. N
Bloodroot Sanguinaria canadensis L. ENW
Blue ash Fraxinus quadrangulata Michx. R
Blue beech Carpinus caroliniana Walt. E,N,R,W
Bluegrus Poa sp. E.P.N
Blue phlox Phlox divarleata L. N
Boxelder Acer negundo L. E,N,R
Bramble Rubus sp. E,N,P,W
Butterweed Senecio glabellus Poir. PRW

'

Celandine poppy Stylophorum diphyllum (Michx.) Nutt. N
Chinquapin oak Quercus prinoides Willd. E N,R,W
Cleavers Calium aparine L. E,N,R W
Common blue violet Viola papilionacea Pursh. N
Common elder Sambucus canadensis L. N
Coralberry Symphoricarnos d iculatus Moench. N,P,W
Cottonwood Populus deltoides Marsh R
Cut-leaved toothwort Dentaria laciniata Muhl. E.N,W
Pogwood Cornus drummondii C.A. Meyer E N,R,W
Downy chess Bromus tectorum L. N
Dutchman's breeches Dicentra cucullaria (L.) Desf. N
False Solomon's seal Smilacina racemosa (L.) Desf. N,W
Fescue Festuca sp. N,P
Fire-pink Silene virginica L. N,W
Fleabane Erigeron philadelohicus L. P,R
Fluwering dogwood Cornus f1stida L. E.W
Fragrant sumac Rhus aromatica Ait. E,W
Carlic-mustard A111 aria officinalis Andrz. E N,R
Cerarium Ceranium maculatum L. W

,
Golden Alexanders Zizia apt E (Gray) Fern. N,W
Crape Vitis sp. W

'

Creek valerian Polemonium reptans L. E
Creenbrier Satilax glauca Walt. N
Green violet Cubeliutr. concolor (Forst.) Raf. E
Hackberry Celtis. occidentalis L. E.N,R; .

Hercules' club Aralia spinosa L. W-

Honey-locust Gleditsia trincanthos L. N,Ra
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' g*ENDIX L (Continued)
t

i

|_ Common Name Scientific Name Location

) Hup-hornbeam Ostrya nirginiana (Hill.) K. Koch E,N,R
; Jack in the pulpit Arissena strorubens (Ait.) Blume E,N W
j Japanesc honsysuckle Lonicera jsponica Thunb. E N.W
{ Large-flowered bellwort Uvularia grandiflora Sm. N'

j Larkspur Delphinium tricorne liichx. E,N,W-
~

Niami sist Phacelia purchii Buckt. Nj

: Noonseed Mtnispermum canadense L. E,N W
| Nulberry Mcrus sp. N
; Nodding thistle Carduus nutans L. P

Ohio buckeye Aesculus glabra Willd. E N,R,W
Orchard grass Dactylis glomerata L. E N,P,R,W4

; Osage-orange Maclura pomifera (Raf.) Schneid. R
,

1 Papaw Asimina triloba (L.) Dunal. RW
; Persimmon Diospyrns virginiana L. W

Poison-ivy Rhes radicans L. E,N,R,W
Redbud Cercia canadensis L. E,N,R W1

' Chaerophy11um procumbens (L.) Crants. N
Red cedar Juniperus virginiana L. E,N,W

j Red ela Ulmus rubra Muhl. E N,R
! Rose Rosa sp. E.P.W
I Rue anemone Anemone 11a thalictroides (L.) Spach. W
1 Sassafras Ssosafras albidum (Nutt.) Nees. N
j Sedge Carex sp. N ' , .

Service-berry Amelanchier arborea (Michx. f.) Fern. N4

] Smooth rock-cress Arabis laevigata (Muhl.) Poir. N,W
Smooth yellow violet viola pencylvanica Nichx. N

I. Solomon's seal Polygonatum biflorum (Walt.) Ell. E,N
{ Southern black haw Viburnum rufidulum Raf. E,N,R
i Spice bush Lindera benzoin (L.) Bluse E.N,R W
j Star of Bethlehee Ornithogalum umbe11stum %.. N

{ Sugar maple Acer saccharum Marsh E,N.R,W
Sycamore Platanus occidentalis L. E.R W

j Touch-me-not Impatiens sp. E,N,R
! Tulip tree Liriodendron tulipifera L. E R,W

Twin-leaf Jeffernenia dirhvila (L.) Pers. ENW
Virginia-creeper Parth nocissus quinquefolia (L.) Planch. E N,W

,
Virginia grape fern Botrechium virginianum (L.) Sw. E N.W

! Wake-robin Trillium sescile L. E,N
White ash Fraxinum americana L. E N.R,W

j White basswood Tilia heterophylla Vent. E.N
i Wild singer Asarum canadense L. ENW

Wild stonecrop Sedum ternatus Michx. N,W,

Wild strawberry Pragaria virginiana Duchesne N,

Wild yan Dioscorea quaternata (Walt.) Cael. W.
,

i .

"E = east-facing slopes, Ravine RB
N = north-facing slopes, Ravine RA !. ,,,,,,'
P = pastureland !

R = riparian communities
*

W = west-facing slopes, Ravine RB*

Source: University of Louisville,1.'J77
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APPE.N..D, IX M
,

*

BIRDS OBSERVED, TRIMBLE COUh~iY GENERAT1HG PLANT SITF.,1915
.

Month of Observation.

March April May June'Scientiffc Name.

Coereon Narae.
X

Creat blue heron Ardea herodIas
X X XButorides virescens

fCreen heron ___

g

X
Black-crowned night heron Nycticorax nycticorax

'

Branta canadensis X
Canada goot.e

Anas platyrhynchos X X X
Mallard

Anas rubripes X
Bisck duck

Cadwall Anas strepera X

Pintail Anas acuta X

American widgeon Mareca americana X

Blue-winged teal Anas discors X ,

I

X X X X
Wood duck Aix sponsa

.

Aythya affinis X
Lesser scaup

Cathartes aura X X X X
Turkey vulture'

X
Cooper's hawk _Aceiniter_cooperii

~

Red-tailed hawk Buteo _iamaicensis X X X

American kestrel Falco sparverius X X X X

Colinus virginianus X X X
Bobuhite ,

Fulica americana X X
American coot

Charadrius vociferus X ,X X X
Killdeer

X
Herring gull Larus a.r2cntatus

Rock dove Columba livia X X X
l

Zenaida macroura X X X X*

Hourning dove
X X

Yellow-billed cuckoo Coccyzus americanus

Black-billed cuckoo Coccyzus erythropthalmus X -

Screech owl Otus asio X X

Crest horned owl Bubo virginianus X X.

-

Chuck-will's-widow Caprimulcus carolinensis X X

Caprimulcus vociferus X X X
Whip-poor-vill

X,

Conuson nighthawk Chordelles minor
|

Chaetura pelanica X X X* Chimney swift )
'

Ruby-throated hummingbird Archilochus colubris X

Belted kingfisher Megaceryle alcyon X X X X
,

M-1 g ;
;
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APPENDIX M (Co9tinued)
!-
'

.
t

| Month of Observation
| Common Name Scientific Name Merch April May June" *

t

Common flicker Colaptes auratus X X X X
2

Pilested woodpecker Dryocopus pileatus X X-

'
j Red-bellied wooj tecker Centurus carolinus X X Xp

! Red-headed woodpecker. Melanerpes erythro- X X X

) cephalus

! Yellow-bellied ss,3suciar Sphyrapicus varius X X

! Hairy woodpecker Dendrocopos villosus X X

Downy woodpecker Dendrocopos pubescens X X X X

i Eastern kingbird Tyrannus tyrannus X X X

} Great created flycatcher Myiarchus erinitus X X
4

j Eastern phoebe Sayornis phoebe X X X X

! Acadian flycatcher Empidonax virescens X

Eastern wood powee Contopus virens X X X

Horned lark Eremophila alpestris X

! Olive-sided flycatcher Nutta11ornis borealis X
?

j Bank swallow Riparia riparis X X

Rough-winged swallow Stelgidopteryx ruficollis X X,

i Barn swallot Hirundo rustica X X X

Cliff swallow Petrochelidon pyrrhonota X

| Purple martin Progne subis X X X

]
Blue jay Cyanocitta cristata X X X X

| Common crow Corvus brachyrhynchos X X X X

{ Carolina chickadee Parus carolinensis X X X X

Tufted titmouse Parus bicolor X X X Xd

White-breasted nuthatch Sitta carolinensi- X X X4

i
Brown creeper Certhia familiaris X

House wren Troglodytes aedea X X X

Bewick's wren Thryceanes bewickii X-

I Carolina wren Thryothorus ludovicianus X X X X,

* Mockingbird Mimus polyglottos X X X X

Catbird Dumetella carolinensis X X X

Brown thrasher Toxostoma rufte X X X X
, .,

i

i * v
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APPENDIX li (Continued) {
l

!.
,

___

Month of Observation,

I March April May June #
i Common Name Acientific Name

1 r

*

American robin Turdus migrat.,cius X X X X
;,

Wood thrush Rylocichla mustelina X X X
-

Hermit thrush Catharus guttatus X X

Swainson's thrush Catharus ustuistus X
~

,

Cray-cheeked thrush Catharus minimus a

Catharue fuscescens X
_Veery

Eastern blueb'ird Sialia sialis X X X X
.

Blue-gray gnatcatche Polioptila caerulea X X ,

i

Cedar waxwing Bombycilla cedrorum X X X

Loggerhead shrike Lanius ludovicianue X

Starling Sturnus vulgaris X X X X i

X X XWhite-eyed vireo Vieco ,g,riseus ,

Yellow-throated vireo Vireo flavifrons X
'

Red-eyed vireo Vireo olivaceus X X

Warbling vireo Vireo gilvus X y -

Black-and-white varbler Mnfotilta varia X X
'

-

Prcthonotary warbler Protonotaria citrea X

Worm-eating varbler Helmitheres vermivorus X X

X X .

Blue-winged warbler Vermivorajggya,

Tellow varbler Dendroica petechia X X X
'

Magnoli.: warbler Dendroica g oJ g X

Yellow-rumped warbler Dendroica coronata X X

Cerulean warbler Dendroica cerulea X X

Yellow-throats! warbler Dendroica dominica X

Blackpo11 varbler Dendroica atriata X X

Pine warbler Dendroica pinus X ,

X XPrairie varbler Dendroica d,iscolor .

Pala warbler Dendroica palmarua ' X' X .

.

(venbird Seiurus aurocapillus X'

|

Louisiana waterthrush Seiurus notacilla X

Kentucky varbler Oporornis formosus X X X

Mourning warbler Oporernis philadeJphia ,X h
-

. .-

bh
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APPENDIX H (Continued) y
*

O
V .

Month of Observation~

Cotmen Name Se'.entific Name M_ arch April May Jiine"
|

*

I >Yellowthroac Geothlypis trichas X X |

Yellow-breasted chat Icteria virens ;X X

Hooded varbler Wilsonia citrina X.

i

* Wilson's warbler Wilsonia pusilla X

Canada varbler Wilsonia canadensis X X

American redstart Setophaga ruticilla X X

House sparrow Passer domesticus X X X X
|

Eastern meadowlark Sterne11a magna X X X X
|

Red-winged blackbird Agelaius phoeniceus X X X X
'

Orchard oriole Ieterus spurius X X X
i

Northern oriole Icterus galbula X ,X
|Common grackle Quiscalue cuiscula X X X X

Brown-headed cowbird Molothrus ater X X X X

Scarlet tanager Piranga olivacea X X

Susmer tanager Piranga rubra X X

Cardinal Cardinalis cardinalis X X X X

Rose-breasted grosbeak Pheucticus ludovicianus X

Indigo bunting Passerina cyanea X X X

Dickcissel Spiza americana X

Pine siskin Spinus pinus X

American goldfinch Spinus tristis X X X X

Rufous-sided towhee Pipilo erythro , X X X X
phthalmus

Savannah sparrow Passerculus sandwic,!!.,, X
ensis

, Crasshopper sparrow Anunodramus savannarum X
1

Vesper sparrow Pooecetes gramineus X
,

,

| Dark-eyed junco Juneo hyemalis X X X

i Tree sparrow Spizella arborea X

_; Chipping sparrow Spizella passerina X X X )
'

Field sparrow Spizella pusilla X X X,

: i
'

|
.i
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; APPENDIX M (Continued),

- Month of Observation
Comunon Name Scientific Name March Apr Q }hy June"

e

White-crowned sparrow Zonotrichia leucophrys X

White-throated sparrov Zonotrichia albicollis X X X

Fox sparrow Passerella iliaca X
* Song sparrow Melospira,melodia X X X X

.

,

" Breeding birds only ..
L

; Source: University of Louisville, 1975a
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! APPENDIX N'

. .

1 |
1 SUMMER BREEDING BIRD SURVEY j

-
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APPENDIX N

TOTAL INDIVIDUALS RECORDED ON SUMMER BREEDING BIRD EURVEY COUNTS FOR
THE BEDFORD ROUTE (21 JUNE 1975) AND THE GOSHEN ROUTE (22 JUNE 1975).-

COMPARED TO Tile 1974 MEAN NUMBER OF INDIVIDUALS PER KENTUCKY
COUNT TAKEN (29 COUNTS INCLUDED)'

Bedford Goshen Ky-Mean
Species 1975 1975 1974

'.
Bobwhite 38 48 38.9

Mourning dove 62 52 43.5

Yellow-billed cuckoo 24 1 12.3

Chimney swift. 26 25 2t .4

Common flicker 28 14 ~.7

Red-bellied woodpecker 18 9 .3

Eastern kingbird 15 11 1.5

Eastern phoebe 11 1 3.8

Eastern wood pewee 6 6 7.2

Barn swallow 42 48 39.7

Blue jay 42 26 15.7

Common crow 47 3( 34.8

Carolina chickadee 9 4 4.8-

Tufted titmouse 23 12 10.5

Carolina wren 40 13 14.9

Mockingbird 15 17 18.8

Robin 57 101 42.2

Wood thrush 16 9 7.4

Eastern bluebird 13 8 12.3

Starling 76 227 133.9

Yellow-throated vireo 5 1 0.4

Red-eyed vireo 13 6 3.9

Warbling vireo 8 3 0.6

Prairie warbler 9 1 3.0

Yellowthroat 21 20 19.3

Yellow-breasted chat 21 5 16.5
,

House sparrow 61 101 54.1
.

Eastern meadowlark 33 93 65.2

( ,
Red-winged blackbird 85 179 83.8

''
l .
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. APPENDIX N (Continued)
\ '

'Bedford Goshen Ky-Hean |*

Species 1975 1975 1974 ',

Orchard oriole 16 12 6.6
Causson grackle 150 343 164.9.

i Brown-headed cowoird 28 16 14.7
*

Cardinal 34 33 40.4
Indigo bunting 120 53 60.5

; Americaa goldfineh 39 15 10.5
Rufous-sided touhee 19 14 13.31

Chipping sparrow 23 3 8.4
Field sparrow 40 .1 29.1'

Song sparrow 37 41 17.1

Source: University of Louisville, 1975a
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APPENDIX G

.

WATER QUALITY TABLES'
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APPENDIX 0

Table 6 .

,

.

HEAVY METALS ANALYSIS OF SEDIMENT SAMPLE FRGI OHIO RIVER,
*

MILE 571, OCTOBEa 9, 1975a
4 :

. ;

O'
;- '

Na K Ca Mg Fe Mn Cu Cr Fb Zn.

h'
C
'!
'. i

Kentucky 5.7 6.1 5.2 2.5 7.2 0 .49 0.013 0.026 0.0 0.09
.

L
s

h. Hid-charmel 12.2 8.1 12.6 2.8 6.3 1.7 0.023 1.G 0.0 0.01
,

.

" ~ , . ?
.

., :

f.2
e

pc . Ir 41ana 10.6 19.4 8.6 7.6 22.1 1.8 0.0 30 0.14 0.0 0.32
,

' +

t..
. . ,.

[?e.
-

.

-s
-

a
' , . . All values in ag/ gram of dry sediment.

{!,'. Source. University of Louisville,1975b
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APPENDIX _Oc
L. t

7
- Table 9

*

7
; PHYSIC 0 CHEMICAL TARAMETERS OF CORN CREEK. BAREBONE CREEK, AND Tite OXBOW WATERS. APRIL.1975

: :
e ,

s. ,

,

E ! 4-
I 4 *

.

t- E : * *
. .

1 4 : b ; J 3*

i S s *4 $ 4 8
~

e
i, O t : a

' "
. .

s' ' 4 * 2 D 3 g a g a 3 T~

e s : as2 2u t = t g g a g 2 = i-
. .2 ao . O f, = u ,< 4 : .go 2 2.**

. . . .

Yi % 3 2 8.:* g . 8"L. 3 m 2 S j2 a a ; j n. a f a C .%. 3GL a* *
.

g u m . o x = w * v u x x v.o v. o
,

e. 1 0.31 223 47 !!82 20 9 8.7 2.5 12.2 450 53.5 23.1 3.1 1.5 0 0.05 17.0 10.66 0.86 .005 1.1 242 1
0
r| 2 0.56 254 62 192 20 8 8.6 3.5 11.7 495 67.2 24.0 3.1 1.5 0 0.05 22.0 9.64 0.009 .003 1.35 278 1

k ' lo
& { 3 0.59 258 34 224 0 8 8.4 5.0 10.4 495 63.7 24.1 3.1 1.5 0 0.1 23.7 5.58 0.55 .006 0.63 278 2Ly - .

T ', 4 286 36 250 0 9 8.2 15.0 8.2 570 73.7 24.7 3.6 1.4 0 0.2 28.7 8.63 0.29 .006 1.35 336 29 8ackwater, g
g t -

E I E 5 0.21 259 23 236 12 6 8.5 3.0 11.'4 570 63.0 24.8 3.4 1.4 0 0.1 32.0 7.61 0.35 005. 0.65 318 5
bg. - *

6 276 50 226 20 * 8 8.5 5.0 10.8 530 71.5 23.8 3.4 1.6 0 0.1 25.5 9.14 0.35 .006 0.45 318 5y. .

,

' , i 1 0.2 250 56 194 20 12 8.6 2.6 12.2 485 57.3 26.1 3.1 1.5 .08 0 42.0 4.1 1.3 003 0.3 278 1,

#
*

.

_. j 2 0.59 265 48 220 4 11 8.7 1.9 11.6 520 64.0 26.4 3.1 1.5 .08 0 45.f 5.9 0.26 .003 0.65 296 3,

fr -
f { 3 267 59 208 20 12 8.7 3.6 11.6 520 64.0 26.2 3.1 1.5 .08 0.05 40.5 5.6 0.18 .003 0.87 310 1.

- -

{. . g 4 272 44 228 0 13 8.2 6.8 9.2 525 66.0 26.0 3.4 1.7 .01 0.05 47.3 5.6 0.13 .003 0.87 310 11 8ackwater
* ~a.

s.. e{
(, % 5 0.22 292 46 246 0 12 8.6 2.0 10.4 600 74.0 26.0 3.4 1.5 04 0.05 65.7 6.8 0.18 .003 0.65 316 2,

g. y 6 275 47 228 24 13 8.7 3.0 10.5 570 67.6 *5.8 3.5 1.0 0 0.05 55.6 4.6 0.07 .006 0.65 318 2
f*

7 224 16 24 8.2 12A 9.8 415 71.3 21.0 5.1 2,7 20 2.20 47.2 7.8 0.64 005 0.65 326 14 Isolated{,

[ h Source: University of Louicv111c. 1975a
\1 '

,
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APPENDIX 0

i
i Table 10
L

[ PHYSIC 0CHDtICA1. PARAMETERS OF WATERS FRON VARIOUS STATIONS AT THE
8

E TRIMBI.E COUNTY GENERATING PIANT SITE, MAY 8 add 22, 1975
1 ,

h !

4 4-

-
$ u e t~~ t
:. s . . a *75 g g.1 "O.Dy .- g_ _ _ . . - L.

h 2: 1' :: I 1 : 1 1
! s i. n: - -

se n :g i s i g s : 2 s s. :.>
E 8 e:- se Ts er: gi u e. 1

1.

-~

: ! : : e : e s 3.5== p3 2
er : -

0q g g g ga ;u - o4 E5k 2 3 5 d 2 z j U " O '$ $ e. w
4 6 2 = = rou z -
i

j

'; - 1 0.41 221 1 180 20 15 8.6 1.8 10.6 460 31.2 22.7 3.2 0.9 0.1 , 0 45.2 7.4 0.35 0.003 0.87 252 3 -

,

.

.k, ? 2 0.70 237 27 182 28 15, 8.6 2.3 10.0 500 56.5 23.4 . 3.1 1.5 0.1 0 47.2 7.6 1.21 0.005 0.65 272 5 -

d;* - 232 32 260 10 16 8.6 4.3 8.0 480 55.7 22.6 3.0 1.7 0.1 ' 0 43.1 5.1 0.59 0.005 0.65 266 6 -

3 -

(.'- g - ?

221 25 180 16 17 9.0 9.0 8.0 500 52.5 21.9 3.0 1.8 0.2 0 45.8 11.2 0.68 0.006 0.87 260 6 -

2 4(*-
-

.

b- 5 0.54 175 -87 242 20 14 8.6 2.6 10.2 560 69.0 25.8 2.9 1.7 0;o 73.5 4.6 0.42 0.007 0.65 326 -

-

k. ~ 261 11 226 24 15 8.5 5.0 8.4 540 67.5 22.6 2.7 1.6 0 0 53.9 5.6 0.44 0.003 0.65 300 7 -
'I 6 -

k" !

1 0.10 239 19 220 20 21 8.1 2.3 7.0 500 57.0 23.6 3.3 1.8 0 0 43.8 12.5 0.60 0.005 0.18 266 3 28

0{0 49.2 7.9 0.66 0.006 0.64 273 4 22 0.12 262 28 218 16 21 8.3 3.3 7.0 540 65.7 24.0 3.1 2.0'
. , .

270 24 202 44 21 8.4 3.3 7.1 560 68.5 24.0 3.1 2.0 0 0 49.8 8.5 0.77 0.033 0.64 500 58 -

g. ' '-(; 3 -
,
g

274 22 240 12 21 8.3 6.2 4.8 560 69.5 24.4 3.2 2.4 0 0 45.8 12.2 0.13 0.006 0.87 290 6 -

to , 4 -
,

r : "

$ 0.07 282 32 250 0 23 8.2 5.4 6.3 575 74.2 23.5 3.2 2.0 0. 2 . 0 66.0 9.7 0.73 0.005 1.95 312 3 -
"

270 16 242 12 24 8.1 17.0 6.0 550 68.5 24.2 3.3 2.1 0.1 0 63.3 6.9 1.25 0.003 1.40 320 41 -

'. 6 -.

P'
l .s

.

"All measurements are in parts per million (ppm - ag/ liter) unless otherwise noted.
y, Source: University of Louisville, 1975a
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APPENDIX 0

|4

: Table 15

PHYSIC 0 CHEMICAL PARAMETERS FOR CORN CREEK AT THE T2IMBLE COUNTY'
'

CENERATING PLANT SITE, OCTOBER 1975a

'. *

I
a!' 3r . -*

f .u 48
i c 3 k T y

.

. .

3 .#* I T g
.g g #

I' I s 5E @! f"! $3 ! :!y:

! .33$5
e. .

1 3 3 1U 5 1.5 e a8 e t a: s.8 8<

2wE E.s n 2N a s s, l t.4 a 3 0 4 d # 8 m 9-ti .: j
2 E E4 Ew ou w. w a >. tp

3 8 2 2 4 A =4 4 a
ti a 8 2. 2 2 2 2 8 2 4 ii. E ft 5 8

,

- 0.24 .

*

,

0.15 ---0; I - - - - - - - -

1 254 54 198 0 17 8.0 4.6 9.2 SM 00.15* 0.24 - - --
- - - - - - - -

c d a 2 230 44 144 0 17 7.9 8.6 9.2 4 ',0 ~0

h' *' |*
,.

0.340.16 - - --
, - - - - - - - -

j s'. |33 als 40 170 0 16.5 7.9 14.0 7.5 300,

00.220.105' - - --
- - - - - - - -.

un u 4 216 39 177 0 17 0.0 13.0 7.2 410 O0.160.215 - - --
,, - - - - - - - -

y y 3 254 72 182 20 19 8.1 6.4 s.0 620
' = ' - - - -- 0,. , . 0.15a - 0.170 - - --

j ,6 192 39 153 0 * 1R 8.1 1.5 8.4 420 -

; ,

I g 1 248 36 212 0 15 7.9 3.0 10.0 330 58.5 24.0 3.9 1.6 0 0 52.6 7.0 3.34 0.019 0.14 298 5 2.0 0s

}[7
, 3 3 2 241 34 234 0 15 7.6 3.0 9.4 460 46.7 24.7 3.6 1.6 0 0 22.3 7.0 0.92 0.010 0.20 324 6 2.8 0,

g 3 276 42 234 0 16 7.5 2.0 7.2 465 69.7 24.8 3.5 1.6 0 0 18.2 6.0 0.75 0.020 0.21 324 30 3.0 0,I,

g 4 274 54 220 0 16 7.5. 4.0 7.0 495 68.5 25.1 3.0 1.8 0 0 15.2 6.0 0.es 0.011 0.20 336 12 5.0 0,,.. ,

C 5 290 51 23# 4 16 7.9 3.0 9.6 Gro~ 76.7 23.9 4.7 1.0 0 0 1s.2 7.0 1.e3 0.010 0.15 352 16 6.0 0$'

ee 6 284 66 21e as 16 e.0 3.0 9.6 550 74.7 23.s 4.6 1.9 0 0 14.2 s.O 1.43 0.011 0.32 33s a 2.0 0: - ,,
O

L.* "
k * *-*

,

? "All measurements aru in parte per million (ppa - mg/ liter) unless otherwise noted.
.

; [-.

i Source!' University of Louisville, 1975b .
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4AQUATIC SAMPLING LOCATIONS i-

(Corn and Barebone Creeks) |
i

1.

Station 1 - On Corn Creek just downstream from the culvert that carries
,

i.

State Highway 625 across the stream. The station lies about a half-mile-

(0.8 km) east of the intersection of State Highways 625 and 1488. At that'

point, the stream is about 10 m wide and the riffle is about 75 m long. The
width of tha stream and the length of the riffle are radically changed during
times of heavy rainfall; during April 1975, the stream overtopped its banks
and carried debris as many as 10 to 15 m into the adjacent fields. The sub-

.

strate consists of limestone slabs, rubble, and gravel that rest on bedrock.
The stream is bordered on the north and west by cultivated fields and on ,

i

the south and east by forested hillsides. State Highway 625 lies within
10 m of the stream along its eastern bank. The depth of the stream varies
drastically with rainfall; during April 1975 there were depths of nearly
2 m, but at normal low flow the average depth is about 20 ca. During May,
the channel of Corn Creek was modifiad to enhance the flow of the stream.
As a result, Station 1 was moved about 100 m upstream from the culverts for
Highway 625. The station is about 70 m long and includes a riffle at the
upper end that flows into a pool 1 to 1.5 m deep, which in turn empties into
an evenly bottomed riffle about 40 m long. The bottom of the entire station
is covered with gravel and rubble with some silt in the bottom of the pool.
The pool is overhung on the east bank by a large sycamore tree. The stream,

is about 2 to 3 m wide above the pool and 4 to 5 m wide below. The pool is
about 3 m wide and 7 a long. At extreme low flow, the width and depth of
the stream are much smaller.

Station 2 - On Corn Creek along the right-of-way for State Highway 1488
about 2.8 miles (4.5 km) downstream from Station 1. There, the stre a is
about 10 m wide and the riffle is about 25 r. long. The substrate consists
of gravel and small rocks. At low flow during April 1975, the depth at the
riffle ranged to 30 cm and the pool below the riffle was about 1 m deep.
During April 1975, following heavy rains, this station was within the back-;

i

waters of the Ohio River. The station is bordered on the west by a high
bank that serves as the right-of-way for State Highway 1488 and by forested; hillsides. On the east are cultivated fields.

s'
Station 3 - On Corn Creek near the bridge for State Highway 1488.

There, the stream is about 7 m wide and there is a short riffle about 4 m |
long. The substrate consists of_large rocks and rubble with some silt and *

sand. The channel of the stream is confined by high banks which rise to more
than 76 m along the south side but no more than 6 m on t*w north. The south !

,

hillside is heavily forested and there are scattered trees along the north*

bank beyond which are cultivated fields. This station is within the plant
i site. '

,

!

Station 4 - On Corn Creek about midway between Station 3 and the mouth. *

This station is about a quarter mile (0.4 km) downstream from the point of,,
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i the proposed diversion. Here, tne stream is about 12 m wide and is within !
- the area of permanent backwater of the Ohio River. The substrate is deep i

sediment that apparently has resulted from many years of deposition from '.
.

the upper reaches of Corn Creek since the formation of the McAlpine Pool.
; The banks of the stream support a few trees, but the area through which the ,

.

stream flows is cultivated. The stream in this vicinity is more than 2 mi

i

deep and there does not appear to be any firm bottom. The bottom muds I

reflect a long-time accumulation of allochthonoos detritus.
;

Station 5 - On Barebone Creek along State Higirway 754 about 0.8 mile ](1.2 km) above its juncture with State Highway 1488. There, the stream is
about 8 m wide and there is a riffle about 16 m long and during normal flow '

is about 20 cm derf. The substrate is rubble and grsvel and the banks of ,

the stream are wooded with pastureland beyond. State Highway 754 is about -

45 a from the stream. !
.

Station 6 - On Barebone Creek from the bridge for State Highway 754 to
the mouth of Cartars Branch. There, the stream is about 11 m wide and about
20 to 30 cm deep under normal conditions. This area lies within the upper
backwater area of the Obio River and the bettom is soft silt and sand.
There is no riffle in the area. The stream is bordered by wooded areas
with some pastureland beyond. To the west of the area is Wises Landing.

s,During April 19/5, the area was inundated by the backwaters of the Ohio
River and State Highway 1488 was under about 1 m of water.

Station 7 - This is the old oxbo's of Corn Creek and was the original
channel of the stream prior to its diversion before 1950. A narrow channel
connects the oxbow with the Ohio River, but during April 1975, the outlines
of the oxbow were completely submerged by the backwaters of the river. The
bottom of the oxbow is sof t mud and sand with much decaying allochthonous
detritus from the trees that border the banks. Much of the surrounding I

area is wooded and apparently is too low for consistent agricultural prac- '

tice.
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Table 1,

'.
i
I'
i RELATIVE ABUNDANCE (%, UPPER FIGURE), DENSITY (8/ LITER, LOWER FIGURE). AND DIVERSITY

OF FLANKTON IN 20 LITER SAMPLES OF WATER TAKEN FROM THE 01110 RIVER,1 JULY 1975
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Table 2

h RELATIVE ABUNDANCE (%, UPPER FICU1:E), DENSITY (f / LITER. LOWER FIf.URE). AND DTVERSITY k,
f OF PLANKTON IN 20 LITER SAMPLES OF WATER TAKEN FROM TIIE OHIO RIVER, 12 AUGUST 1975 %, . ., e

,
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"O rner vr...nt 7.7 r. r. 7.7 v. r.: 7.7 s.: r. 7.7 7.7 7.7 r.: 2.5ladiana side 4M 4M 4 34 4M 4M 4 34 4M 4 14 4M 4M 4s4 4 34 4 34,r e

: , t , . xv .. M 8.7 4.3 8.7 4.3 Ir.4 4.3 4.3 8.7 4.3 4.3 4.3 2.:4g 'Msesse 2434 444 4M 848 4M 8:34 4 34 4 34 844 4 34 4 34 4Ms.
2 i

J- #4 trper Tranen t 44.4 14.7 15.1 II,8 18.8 S.S 5.5 S.S l.83$ 3 sentett side )Lt2 31J2 448 est 848 4M 434 4M
If l ''s.
9tJele treaseet 31.5 18.5 18.8 II.1 11.4 II.I 22.2 II.I 1.4s l' 5%e4aa s&Je 4M 4M 434 4 34 4)4 4M $44 434

\
. Reedse trennes S.S S.S 11.1 S.S S.S 5.5 S.S 14.4 S.S 5.1 S.S 2.23

:-
j madJte AM e se 2*44 4M 4M 4M 4M 1102 4M eM 4 34

-h* -adJte fran.eet 4.5 4.9 4. 3 4.5 12.5 !!.S 4.3 21 12.5 6.1 2. 29; reat+ 6a e Je , 4M en e r. 4M 8t8 8g4 4M 8M 848 4M- p..
y te er ;re e 1.7 7. 15.4 15.4 15.4 r.: IS.4 15.4 2.12

.

7,( ladsen. 41. 434 868 848 tot 4M 848 668

b leet Treneus 22.2 S.S 2r.2 S.S 3.3 II.I 11.1 S.5 S.S 5.S g*iRasele trig 434 8M en 454 844 448 4 34 4 14 4%
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. Source: University of Louisville, 1975a
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Table 3:

RELATIVE ABUNDANCE (Z, UPPER FIGURE), DENSITY (I/ LITER, LOWER FICURE), AND DIVERSITY
0F PLANKTON IN 20 LITER SAMPLES OF WATER TAKEN FR0tt THE OHIO RIVER, 24 SEPTEMBER 1975i

'
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-
= x 8 a a a 3 3 a : $ g ::: t E
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i y :-> t t d a ~ o o P g gI e g g

% ** % N Y O E E d 4 5
e o o a * >

l ~
{ Station E E E I d d O 4 n. n.g, I
h Upper Transect NOT AVA11.ABLE --------

2 Indiana side

E. "iW Upper Transect 44.4 22.2 11.1 11.1 11.1 g,43
A

: tildJ1e 1736 868 434 434 434
_ (--

3.

$ Upper Transect 14.3 21.4 14.3 7.1 7.1 7.1 14.3 14.3 2.13

;;7 Kentucky side 868 1302 868 434 434 434 868 858

2 Middle Transect 22.2 11.1 11.1 11.1 11.1 11.1 11.1 11 .1 g ,9 gv.

y, Indiana side 868 4 34 434 434 434 434 434 434
.

'd.
-a Middle Transect 6.2 6.2 6.2 18.7 18.7 6.2 6.2 6.2 12.5 6.2 6.2 2*38

J.* Hiddle 434 4 34 434 1302 1302 434 434 434 868 4 34 434,

A.' *
q Middle Transect 33.3 33.3 22.2 11.1 g,37

Kentucky side 1302 1302 868 4 34
,; , .

'l' I Lower Transect 27.3 9.1 18.2 9.1 9.1 9.1 18.2 1*88

!- Indtsna side 1302 434 868 434 434 434 868

y. ;

d' Lower Transect 18.2 18.2 36.4 27.3 I*T

f O Middle 868 868 1736 1302
,

.'.' [ Lower Transect 12.5 12.5 25.0 25.0 12.5 12.5 1*66
,

1 b Kentucky side 434 434 868 865 434 434

| J ource: Un1versity of Louisville, 1975a*
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Table 4'

{ RELATIVE ABUNDANCE (%, UPPER FICsiRE), DENSITY (#/ LITER, LOWER FIGURE), AND DIVERSITY OF
* - PLANKTON IN 20 LITER SAMPLES OF WATER TAKEN FROM THE OHIO RIVER, 23 OCTOBER 1975

;
;
, __

t 2 3 a, ,

|'.j'sa~3I. d8f3 $2 h 53 .
a.t. 4

is a .2 633 Al & 4 la >,1 .e. a .a ~a a,:- a. > ~a.
~ ~aa.

-

a ..
.

. , .

I Stations E E E E E - 'e E E 4
'

18

![. Upper transect 22.2 11.1 11.1 11.1 11.1 11.1 11.1 11.1 -

_

Indtana side 3472 1736 1736 1736 1736 1736 1736 1736 3

Upper transect 11.1 22.2 22.2 11.1 11.1 22.2*
,

?., Hiddle 1736 3472 3472 1736 1736 3472 3

. Upper transert 9.1 18.2 9.1 27.2 9.1 9.1 9.1 9.1 ,.

d Kentucky side 1302 2604 1302 3906 1302 1302 1302 1302 3

x. s
2 e. Hiddle transect 14.2 7.1 7.1 21.4 21.4 7.1 7.1 7.1 7.1

.InJtens side 2604 1302 13,02 3906 3906 1302 1302 1302 1302 3.

2 MidJte transect 16.7 16.7 8.3 25 25 8.3 .
*

1 Mtodle 2604 2604 1302 3906 3906 1302
1

HIdd1e trenseet 11.1 11.1 11.1 22.2 11.1 11.1 11.1 11.1'

f_.; r.cntucky side 1302 1302 1302 2604 1302 1302 1302 1302 3*

tm er transact 15.4 7.7 15.4 7.7 7.7 7.7 - 15.4 7.7 15.4
*

7. IntIana eide 2604 1302 2604 1302 1302 1302- 2604 1302 2604-
y

. tower trr+,ect 7.1 14.3 14.3 21.4 28.6 7.1 7.1"

Hsd IIe 1736 3472 3472 5208 6944 1736 173G :-

*
.

*

v tan.4r transect 11.1 22.7 11.1 11.1 * 11.1 11.1 11.1 11.1
Kentucky side 1302 2604 1302 1302 1302 1302 1302 1302 :

'

e,is rec : University of Louisville, 1975b'
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| Table 5
.

1 TOTAL BIOMASS OF PLANKTON IN 20 LITER WATER SAMPLES TAKEN FROM THE OHIO RIVER,
AT THREE TRANSECTS (RIVER MILES 570, 571 AND 573.1)*

,

"

i
SAMPLE SITE DRY WEIGHT ASil WEICHT ASH-TREE DRY WEIGHT |*

,1 mg/20 1 mg/20 2 mg/l ]

i
Upper Transect4

Kentucky side 8.5 5.6 0.145'

1 Upper Transect
Middle 22.8 9.3 0.675

Upper Transect
Indiana side 28.8 22.4 0.32

Middle Transect
] Kentucky side 10.4 5.2 0.26

Middle Transect
Middle ~13.5 7.7 0.29

Middle Transect-

Indiana side 8.5 5.4 0.155
'

t

Lower Transect !

Kentucky side 9.7 2.1 0.38

Lower Transect
Middle 15.0 7.5 0.375

Lower Transect
Indiana side 12.3 5.8 0.325

Source: University of Louisville, 1975a
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Table 6
;

! UMBERS OF VARIOUS ORGANISMS IN PONAR BENTHIC SAMPLES, DIVERSITY, AND'

' DENSITY FROH THE OHIO RIVER, 28 AND 29 MAY 1975
F,

i-
L '.

b
[ TAKONOMIC CROUPS
,.

r,ne-r- ,.

(.. ; Trichoptera opters Diptera.' .

j-- s '

:: ! .:' .v : 2 4 at : -
o : ic t

! a, :::. a~t
-.

e : a
m E, g .s

-- - -

s f E 1 a. 2 .:
-

, 8: ,
.- .- . ,

p g
- - -g:q ,.g .!; 3 a .: 4 gI : : :: gg8 .

3 x3-

$' h.
h, 4 _

3 G U O Y I *2 E. s.
. - #kj4. E .3 1 I i% 0 5 E G & oN % & 6 0 E A O E Ek.- *T G $ .*. 0 0 E E E

k : Ind 2 1 3 4 2 0.50 38.68
*

*

b, g Mid 2 29 300 100 4 433 4 1.15 4187.11;,, d Ky 2 1
W. > - 1 1 0.00 9.67
h, ' .. ,3 Ind 3** 6 2 2 23 3 1 37 6 1.48 238.65F .;, ' 'g Mid 2 1 4 2000* 42 2047 4 0.17 20.000.60. E Ky 2 1 50 2 53 3 0.30 512.51
T* h Ind 3ee 1 3 2' 1 1 12 5 2 2 1 1 1 3 1 3 1 40 16 2.82 258.03

,

. g, Mid 2 16 5 60 30 1 112 '5 1.56 1083.04g Ky 2y ,-
.f 7 7 1 0.00 67.69

,

%

| f,,* ' '. Tot 8 3 2 1 3 1 111 9 8 2385 132 60 1 1 1 3 1 3 1 2734 19 0.83 2644.08, c .;
{ b ; * more than 2,000 estimated

.

C. . . Fonar sampler w!!! not collect a proper esople in these areas because of the nature of the substrate**
,

K. ) (large rocks, gravel, rubble, etc.)
r,

[. ' Source: University of Louisville, 1975a
y.
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Table 7
NUMBERS OF ORGANISMS IN PONAR SAMPLES, TRANSECTS 1-3 0F TIIE 011I0 RIVER (UPPER = RM 570;

,
. MIDDLE = RM 571; LOWER = RM 574) AND EKMAN SAMPLES OF STATIONS 4 AND 7. JULY 8 AND 23,1975
'

l

*

TAXONOMIC GROLPS
-

.
L

: !
fc- a :.

'

| 3 4 E E I~

F
I .3 E E **

O D "a, u a
E g ;s

& 4 $ g. o
i e g 5 f g .a

'

tg u g g ,s g 'i
- ~r. ; . o o .:

2 s : * = 3 : -

d s e a e4

!.
' e. m o O u u u -m M tra

- -
a m o m

'. I.
!;; I Ky side 1 1 1 1 0 67.7fr i R Ky side 2 6 6 1 0

{ 9 y* Middle 1 2 10 2 14 3 0.90 203*1
[..

R ,8, Middle 2 5 2 7 2 0.63* ~ ~ ~ ~

k'.
Dy Ind side 1 31 3 1 35 3 0.51. 1150.7Ind side 2 79 4 1 8 '. 3 0.32i:

Ky side 1 3 3 1 0,

203*1r,1 "3 Ky side 2 12 2 2 2 18 4 1.15.
F,. ' q, Middle 1 1 2 3 6 3 0.98

145*12: Middle 2 1 6 2 9 3 0.89..

L. * Ind side 1 5 67 1 73 3 9.41
(. ' Ind side 2 5 2 7 2 0.63 73.6
i . i

F.*
. Ky side 1 5 1 6 2 0.43(, i g Ky side 2 2 4 6 2 0.65 116.0

$* Middle 1 2 2 1 0f ;j 183*7},$ Middle 2 8 6 2 1 17 4 1.33
B 7, g Ind side 1 7 8 15 2 0.84

744*6ij Ind side 2 1 61 62 2 0.09
Y-

'd
i Total 155 178 19 2 2 2 9 2 1 1 371p. g .

+E.
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Table 7 (Continued)
,

TAXONOMIC CROUPS
,

* e
8

. 3 %*t 4 8 &
!"i : .s y r :-. -.

@ d *3 , 8 e ~.'
L. is J c

e. :: 8 Y Y{- : u ux - 1 - -s. = m n 3 : = : .:5 e a z e
--'

o O
'

M 6u u u mb. % z z o z

Oxbow (Sta.7) 157 1 158 2 0.04 3023 *
'

E 0xbow (Sta.7) 314 2 316 2 0.05 6047.. .
.

Total 471 3
*

k 474 9070
,

'. T.

A * 8 July 1975

f, .,
I Corn Creek 4 5 8 3 16 3 1.22 306.1

,

7. . . Corn Creek 4 7 18 4 29 3 1.15 554.7W
a ! Total 12 26 7 45 860.81, * .6

dh ' *

g{.
-

Source: University of Loisisv111e, 1975a,.
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Lower Middle Upper Transect

Station- w. x x . :: -' -

x.-H x o a .- o -. o o
. n.no,,

,a, ,m, .o a, aco u n.
, o. .. ,e ,, n. .- n.

n c - =- c - o c -"
" n e a a e a o e a
* w = w as w en
" w w w

e
U Qwu w< o . - e ~ e ~ "

w w e * w o >* * Corbicula .g~$ g
N g
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Table 9
,

NUMBERS OF VARIOUS ORGANISMS IN PONAR BENTHIC SAMPLES, DIVERSITY, AND DENSITY
FROM THE OHIO RIVER, 22 SEPTDiBER 1975

,

>

> *
*; .

_- ;
- 3'.

: 4 2'

. 1 3 . =
.5 % % E E. *E y Uc = = >-"

e E 2 5 E j 3 @ E #
" "-

-

E l : 3. t 1 8 8 3 4 D. 8- 5 u.8 :"- -L, a : r s a e : s !! b g sa s :. a.
*

S3 (: e 8. a a 6 3 2 6 6 @ 4 A t: # a t-
V. .
".' Ind. 32t 9 1 0
;. . e ( !fid . 1,679 33 8 1 1 2 1 1,725 7 .21 16,681

o

l{ - $
Ky. 35 1 1 37 3 .28 3589 _ --

I{ ;- Ind. 5 5 6 1 17 4 1.47 164.,

ws ?
C Mid. 256 4 4 8 272 4 .38 2,630

*

e..sz.
}.':;i - . Ky. 3 12 1 16 3 .8 155

'

i**
L **j,' Ied. 10 1 11 2 .31 106,

h u
Ci g Mid. 199 12 211 2 .3. 2,040r-

.oA
J

[,* . 3 l'y. 91 8 4 2 3 108 5 .81 1,044F. 91

h'
y: |* Mean = 2,897

t.. .| __

University of Louisville, 1975aL Source:7
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Table 10
i

NUMBERS OF VARIOUS ORG4NISMS IN PONAR BEN'DlIC SAMPLES, I*

DIVERSITY, AND DENSITY FROM THE OHIO RIVER, | ;
,

22 OCTCSER 1975 ; ,

?

i
!

i

'm o ,.

3' i ' |- e
c. . . = = ,

e g h3 5 x
'

E 3 % e ,

O e
" 0U e 's 5 .E 8 G e . -.

" * * '

$ M .N $ $ h h
"

o o o M

: t aF# a .a . c 8 :: s 7. .

aae aesea aeec: a e s a

u Ind 2 1 1 1 0 10
,

E. Hid 2 27 6 2 3 38 4 1.28 376 L

S Ky 2 75 21 96 2 .72 928

e Ind 2 1 11 36 1 2 20 9 2 82 8 1.98 793 i

G Mid 2 18 7 23 1 49 4 1.56 474 ;

3 Ky 2 36 36 1 0 348
-

:

u Ind 2 95 15 34 1 145 4 1.28 1402*
g Mid 2 154 3 33 1 1 192 5 .86 1857
.3 Ky 2 4 4 8 2 1.00 77

,

Source: University of Louisville. 1975b
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Table 11

NUMBERS OF VARIOUS ORGANISMS IN PONAR BENTHIC SAMPLES, DIVERSITY, AND DENSITY
FROM TNE OHIO RIVER, 22 AND 25 NOVEMBER 1975

-

TAXONOMIC GROUPS
.

Ephen. Plecop. Tricop. Diptera
,.

> ..
.

$ E w

%. . 3 b 0
'

Ij
,,

I S'' e
s g

-- ee .: ,
a : 4

., .
; - ..- n

: an -: y o .

UE 3 5 5 3 E. :-t i o "" = a

(: U E c -

ae 1: : : 9 : a i : : 4u -
* t a :

:9 5 34 6 <
1 0 2: 4" J 3 4"

*4 *R O - F o zM : 3 0 m m e a z
.

; e m x % mv

- y Ind 2 1 31 1 92 1 1 271 1 8 399 1.26 3858

r: . g. Mid 2 22 2 330 3 354 .39 3423

1'I D Ky 2 1 1 31 8 4 41 1.03 396

> si
1 1 1 0 19y * Ind 1

| * li 'g Mid 2 le 5 100 2 4 111 .61 1073.,

y Ky 2 20 36 3 3 59 1.18 571
*

(,....
Ind 2 17 77 91 3 185 1.35 1789

-f[h
'! * Mid 2 4 154 2 158 .17 1528,

{4 3 Ky 2 1 109 29 15 1 5 145 1.23 1402
..

.

-Source. University of Loutov111c. 1975b
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! !Table 12 !,

i
| NAIADS FROM THE OHIO RIVER COLLECTED IN AUGUST AND SEPTEMBER 1975

'.

i

! 5

|
-

-.

Indiana Side Kentucky Side, .

,all 3 trarsects Lower Transect

Megalonaias gigantea x ' '

.,
Washboard ''' '

Proptera alata x x,

Pink heel-splitter -

,

8

Amblema peruviana x x |Blue-point
j,

Amblema costata x
Three-ridge

Quadrula nodulata x '

| Warty back #~ '

Quadrula quadrula x i
Maple leaf '

,
3

', TTrilogonia verrucosa .x '

Buckhorn

Pleurobema cordatter: x
/

'
'

Corbicula maxillensis found in great .nbundance all along Kentucky
Asiatic clan side and mid river, and moderately abutyiont

all along Iirdfans side. ''

..
<.

: )
No native mutsels were found near the Kentucky side except ac the ,1cwcr
transect, where Proptern alata and Amblema peruviana were collected.

,

j Dense native mussel beds w re, located all along the Indiana side in. '

I water 3-5 m deep and 15-30 m t' rom the si.oreline (low water level).
Createst density was forud in the areas of the mid and lower transecrJ.,_

Mussels were collected using SCUBA equipment by L. Haar, D. Steelej
E. Mancini, S. Elbert, C. Leuthart, 'Y. Spencer, and D. Jennings.' ''.,

'

i* T.

Source: University of Louisville, 1975a ' ' ''
'
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Table 13 |
,

'.. ,.

NUMBERS OF VARICUS ORGAhtSMS IN SQUARE-FOOT BENTHIC SAMPLES, DIVERSITY,.

AIS DENSITY FROM CORN CREEK AND BAREBONE CREEK, 9 APRIL 1975
i
, .

,

I Organisms 1 1 2_ 2 3 3 Total 5 5 6 6 Total Total

Corn Creek Stations Barebone Creek Stations-

Crandt
|f stenelmis 1 8 6 58 4 1 78 166 185 5 8 3 64 442

*

f Ps phenus 3 8 1 3 15 8 35 1 1 t, s 60
i _Dubiraphia
{, Ectopario' 1 1 1

1 1
.( Hydrophilidae 1 2

;t ' Hallplidae 1 2 2i,

21 1Caenis 9 35 16 2 3 11 76 32 49 3 4 88 164

,

| _Pseudocleon 1
13I * 13Paraleptophlebia 2 9 1 1 13 10 2 12 25[. 13stenonema 2 29 18 1 7 57 24 20 44 101

Neocleon.

_Baetinae~
4 9" '

13 26 26 3969 60 1 5 135 81 59 5 145 280

*

; Unid. Ephemeropters,

* '
Nemoura 6I- 1 65 1 1 68 5 25 30 98

6 6Isoperla..
9 2 2 13 12 61 4 3 80 93

'

T|-
. Unid. Plecoptera 2

'

p[.-
' 2 4theumatopsyche 1 6 1 1 1 10 7 24
bI 4 6-

i Rhyacophila 1 16
,

31 41~ i, I. Ilydropsyche 17 2
2 19 I' !. _Chimarra 2

-
e

2 2 '0- t. Hydroptila 1 1 1 !i,' ' Polycentropus 30 30 30
,

.

r, - Chironomidae 72 390 250 151 55 90 1,008 137 473 176 180 966 1,974

.

3 3 3
'

|- Empidae 14 31 1.' Tipu11dae 46 9 19.
2 6 9 17 1

28 741 Tabanidae
i'' 1 1 18_Cammarus 2 4 1 2 2 3

1 1 1
i Lirceus 37 135 4 1 2 179 4 6 46 91 147 326

9
i 011gochaeta 58 29 26 2 7 122 15 2 2 19 141

9
|' Decopoda

1' 1 1
1 24 .

t ' i',

.
- I 7

-,. -

T *
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j Table 13 (Continur.d)
!
'

:

bi Corn Creek Stations Barebone Creek Stations Grand
Organisms 1 1 2 2 3 3 Total 1 5 g i Total Total

..
Phy u 1 1 1

[/ Nemstoda 37 1 38 3 3 41*

--), Conlobasis 1 1 5 5 6
Hydracarina 1 1 1''

!l Sphaertun 6 6 6

{f Platyhe51nthes 1 1 1

I. ' Total Number of
organisms 209 784 416 337 66 134 1.946 510 1.017 244 315 2.086 4.032

f* Number of Taxa 15 22 14 16 6 13 30 18 13 9 8 28 35

{ Diversity Index 2.351 2.523 1.894 2.289 .864 1.732 2.604 2.648 1.269 1.568

k Number 3f Organisms
; per a 5148.7* 1051.1* 1076.0" 3489.5" 8215.3* 3007.4* 5611.3 4338.4

o
e
d
[ * Combined figure for the two samplee at this station.
!

i a Source: University of Louisville. 1975a.

.

* * * * * * - - * * * ~ * ** * ~ - - - **-**=* ==*.m.w h
, g gh_ . m . .. ....e - - = * * * - - - + - - - *-
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Table 14i ,

MJMBERS OF VARIOUS ORGANISMS IN SQUARE-FOOT BENTHIC SA"FI.F.S* DD ERSITY, AND DENSITY'' '

FROM STATIONS 1, 2, 3, 4, 6 AND 7. TRIMBLE COUNTY 8'LA:IT SITE, 22 APRIL 1975
:

, -

. .

;-

: .s I
a. . , n

i l
: a

j( t- | , f
a <p .s 5v 3

5=1
-, j 1 ~, : i .'-g!j}nia

! t
.

:. !i 3{ 3 I.*

]32 .s 1 J
'

) 4j:3 j 1 u1I1
-

c t a ;L a!c:11!]3
2 --

s =o s- j } } I i jt. : -; ,a: A a2 c3
-

.

: a a, ~ , . -
i 3 i . . > 3 . i m i i n i a m a i.e:,

]f ,8 1 3 2 3 7 9 8 7 3 3 34 3 2 1 12 3 tot se 2.!7
m.

| ! 2 Se 3 19 1 4 38 972 t 2 . 1 3 ;437 8 9 3 3 33 4 3 1 1794 21 8.222 " '

.
.* I f . 8 le 8 5 87 8 206 1 1 1 F1 8 3 23 38 3 ES 3.48

18782.9
1.' O
2 ., , J;;p 1 . 3 1 8 . 2 4. FS 3 3 . 8 Ist 12 8.at.,e
.t.. , . g i = i . , i 34 . i u. i. ..n

2 19.7

7. ' . , . m .: n w , . S i 2... .n . i. > zm . i, , , , , . , i iu , a wi

.! ,2 ,,. - , ,, , . ., ., ,, , , , ,, ,, ,. . ., . , , , . , , , , . , ,,,, ,, ....

.

i, - S 312 864 * F4 S 49 429 Se 2. 2 12 . 5 til 12 S 3 4 8 8 2. I 1 999 to 3.es

.

:: : .a
. j

g 6 9 3 4 4 2 off I 3 33, t 1 3 3 fit 33 8.?), ,- ,,

. - . . .6 7 9 3 8 23 I 4 ? 7 St. 8 1 66 II 3.&1
Jd :et all !&B 82 il 864 Il 189 799 lit 9. 3 I t 47 31 13 3437 54 33 4 y 11 491 3 8 14 41 3 3 3 378

,

i. -
I' a i, a en
' *

9
3 3 IS.-*

fe e
, 3 3 4 349

? Number per square meter. One figure given in last column for coubined samples for each station.
}' Source: University of Louisville, 1975a
.
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Table 15
;~ W MBERS OF VARIOUS ORGANISMS IN SQUARE-FOOT BENTHIC SAMPLES, DIVERSITY, AND DENSITY ;

, FROM STATIONS 1, 2, 5. TRIMBLE COUNIT FIANT SITE, 8 HAT 1975
:
*

.

.'.

"
:

.-

_ . _ 1, . |
,

*.. '

fJ
''

#

11 1 ga a j '

IJl $| | | a h h, aig |s|3 } }

a. y

| !! i
.

', 1 2 7 to 1 1 9 *2 1 1 34 9 2.13
_3

. y
j w r.tor, -

e w
.

1 1 1- 1 4 3 1 2e 1 S 2 M 18 1.99g
t 2 s 2 4 4 2 s 1 s 1 1 31 to a.se.

-8 J 337.6e
*

.

-P. - 2 2 10 4 9 to e 1 1 13 2 4 1 47 12 2.17.

-Q s

9 fee e 3 14 e le n 27 1 1 2 1 1 se 1 3 S to 1 3 172 so ut.fo

IN.
1. 4j5 -

199 88 se 2 43 44 136 1 6 5 1 1 12 74 4 1 2 18 9 1 64 30 2.90 |.
. een.a

_1 j '' S IM Pe 8 17 3 16 79 3 7 12 5 13 33 le M 3 : 3 1 1 9 2 9 447 23
' *. 3s

', Tee 385 De 20 19 45 68 til 4 13 18 3 14 1 65 le see F 1 6 1 2 1 19 2 9 1 9 1828 27 6068.4e

3,.. cc-a3.e383th 4 er ss es a42 s u se s 1 u 1 es le 15: 1 s 2 3 1 sn 3 s 9 8 9 noe ans.n
!:

2 *,
9- Source: University of Louisville, 1975a *
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f Table 17

NUMBERS OF VARIOUS ORGANISHS IN SQUART-FOOT BENTHIC SAMPLES, DIVIRSITY, AND DENSITY
g FRON STATIONS 1, 2, 3 AND 5. TRIMBLE COUNTY PLANT SITE, 3 JUNE 1975

'.}
.

.

t. .

.

1

!3 :1i
- 3 :..*'

[ a -[ a 11[j; ]3 J [*; I JPg y .

4 i I 8 3 33' '

!a g
| 1 1 ] ;, j j, 3

-- -

2. - a1 .-
: :

- - " -

e. i, r,

1. . <4 s 12 sN - - a c c . i
-

t 4 4A 4 (, 't a,' 6 C 4 I E A (2 <r 3 2 3 J.
. . .

7.,- ~ 4 4 .

"x|4 t to a sa se a att 1 249 7 3.t:

[]
g. ,s

a 9 a to se I a s a to n at tas 1 8 2 ts** 85 3.34,,,,
*

-C' j* as a a e a 13 :: 1 9:7 e 1 4 4 9,6 as e. 3
s e:

;* s to a at to I a 3 a sar 3 1 * a a 3 ott to a es
'

f g,

i.;<' ' s 3 as 4 to 27 a at 3 1 : Itso : 1 1 a a a less is e.st
r . tain*

( 3 7: .a w sa to S to a na a a 1 1 a st is I.:n
*

y,: tee tre e 4 tot set sie as s 3, a to a et it : ens ta a a e a at 43 : 4 a ps:

3.

\' 11 elf at t 3 39 364 S 4 4:e 3 y te 1 36 S 3 8 a 3 23 se 2.?S
a* rn

-

J e3 $ 315 12 .t 4 4 25 i SF 3 3 1 3e 11 4 3 2 323 to 2.47

tet 762 F3 a a 4 3 IS 209 S 4 1 te? 2 9 3 11 1 M to P S 2 6 SFM'

j. creed fee 948 at 3 4 to2 292 334 49 4 34 le 1 See Il 7 4 Stat 12 4 4 9 3 19 3 4 49 3 3e 2 11 S,3 4 74e2

$

Source: ifniveroity of Louisville, 1975a ~
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Table 18
:

! UMBER OF VARIOUS ORGANISMS IN SQUARE-FOOT BENTHIC SAMPLES, DIVERSITY, AND DENSITY
FROM CORN CREEK AND BAREBONE CREEK, 18 JUNE 1975,'

-- STATIONS 1, 2, 3 AND 5. TRIMBLE COUNTY PIANT SITE
;

)
;

,
P.

.-
:

p

L _. pg
-

.
. .
' *

i .: : 3 A.

} p. }
,

sj|,jJ: : ! i 3j1 8- 3
a .g.

- .

'. .: : e 33 I ,: s}3 : ,,- " -
a 3

.

T ~

=.= ,n aa ,, |3 ,

.I :
. --. . ...

i5 e a eh a a c .j g 3
1

T Wi 3 1 1 C
; = . { t < , I, -

e e& Eu e a. - c. a, c u t:-, ,
4 I
L >J 1 to 2 6 22 51 8 3 1 81 66 1 1 19 2 2 1 1 285 17 2.67 1333.3,O
,1 E

, 3 2 9 8 1 15 1 1 If 1 164 3 3 1 2 2 36 274 15 1.98 1474.1

. . ~ 3 27 3 2 1 6 to 3 S 22 1st 1 7 2 1 2 8 1 295 17 2.07 3547.1
.

).* '* Tet 46 4 2 IS 29 94 12 3 6 1 134 1 411 3 4 27 1 6 1 4 1 11 36 1 ess
+ e

L t

S 761 49 1 3 30 278 17 2 44 4 3 3 25 22 21 93 1 3 9 1377 19 2.18 ?&08.3g, .

-e
4. Tet 761 49 1 1 36 IPS 17 '2 44 6 3 3 IS 22 ft 93 1 1 9 13ry

,

3 p
',y Cesad Tet SOF 13 2 15 30 97 12 3 44 1 412 18 2 435 II F 27 3 2 29 23 6 1 32 129 1 1 1 9 2231

.

:' .: -| e

a ,' Source: University of Louisville, 1975a
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I t
i, Table 19

,

ri

l
! I
l |

NUMBER OF VARIOUS ORGANISMS IN SQUARE-FOOT BENTHIC SAMPLES, DIVERSITY, AND DENSITY
.

'

!
FRMI CORN CREEK AND BAREBON" CREEK, 2 JULY 1975,

STATIONS 1, 2, 3, AND 5. TRIMBLE COUNTY FIANT SITE
.

'

-
. 5.

$*
:^

_

{.
?4

,

P j
-

.

1

f* *
I E

'

|*

I I, g >
Er I ; ''

l a ;II
'

) .T I 3 i j T U33 .

.i. !t. i I si u a .: 3 4 ]a e t
i.a -

I ]. J E. = 3
g 3 E E k
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ATTENDIX Q.

,

Table 20

i NUMBERS OF ORGANISMS IN SQUARE-FOOT BZNTHIC SAMPLES, DIVERSITY. AND DENSITY

FROM CORN CREEK AND BAREBONE CREEK. TRINBLE COUNIT FIANT SITE. 22 JULY 1975
?

E

t
.

P.

ti
'

.

E. 1
* .

. s

C .* 1.

h
* 1 jf s

[' Eh 3 I# i sj 3 : s i -.
: i .t r 12 ss: r,3} l

o. *. ... .
i

3 ia
: ., .

-3 a t , 3| 2 - :- . -

f. .
.. 1 L i 2 2 1 C gm a = e * *e g=

e. =3 4 5 J C 4 1 6 4 6 ;: A E 5 u4 4 4 6 2 2
'

, 1 1 S 1 1 3 1 1 4 12 1 31 10 2.16
'

f '

,t ,9 403.3
1 3 9 3 3 1 a 1 1 4S . .. 0

-

h |" 3 2 12 4 31 22 to 1 29 2 2 135 1 2 2 1 3 2 1 240 17 2.54
b C 2.4F.9

0',-
N. 2 11 3 13 IS SF 1 1 39 45 1 2 1 2 3 215' 17 2.52,

:
* w 3 40 30 87 70 327 1 9 1 3 4 1 503 11 1.70?
hI* I-.'I 4158.7

3 * 27 8 93 1 23 toS 1 S 1 4 4 2 1 270 13 2.00
> . - s
-

F Tet 95 8 1st 41 Ret 3 1 1 3 164 2 3 478 2 4 3 S 1 16 9 9 1 8 3 1 1303
*

h|V.i..' g3 92 4 1 2 22 7 2 S 1 3 137 le 1.53
,

23:0.8
g., . ;wS ISF 28 2 2 1 40 20 9 1 3 1 to 2 2 3 294 15 2.04
.. =

[,'' Tet 269 21 3 4 8 82 27 9 1 . 3 19 2 2 1 2 431

*[ ' cc. eet 344 33 att 44 105 3 1 1 3 1 240 29 2 48F 2 3 3 S 1 17 11 at 1 10 3 3 1 2 tra

p. ~ ..

~

Source: University of Louisville, 1975a
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APPENDIX Q
l
; Table 21
1

- j WNBERS OF VARIO3S ORGANISMS IN SQUARE-FOOT BENINIC SA'!PLES, DIVERSITY, AND DENSITY
FR21 STATIONS 1, 2, 3, 4, 5, AND 7, TRIMBLE COUNIT FIJuff SITE.

11 AUGUST 1975
.

F-
P

_ _ _ _ . 2| -

g
i. .

.

f. I - { rj 35
hf+ E

.I j }i | l$- 3 a: j jee. i I : a
"3- n 3 Ias} j ,u

a } = = 3. a -ij3a{
:In : 3 o 1-

s ! =: a
s - a5 - -

car.g l it:r. eaal. 3
:l e j .( i[ !ii, n .i -a u ! : s 1t 3]:3

=r . .-

: : e . j 3 g .e, . ., -

.. ,
t 1 to 15 15 3 9 1 154 1 4 3 5 3 3 ISS 13 1.611 3,34,f j7 1 1 9 2 2 1 1 13 1 1 33 9 1.878

5 i 4 13 - 21 4 3 344 4 3 31 2 3 1 431 13 1. 30 5y g gg,gygb be 2 17 Il 1 8 73 3 1 1 24 N1 31 611 2 14 6 le 3 1 1 1701 19 1.801
| 3 7 1 2 7 270 186 82 1 0 1 1 64 434 II 2.032

-

f' 20.126o 3 17 2 34 4 1870 30 1 1099 34 1 10 3 1 3107 13 1.200# 4 304 3M 16 704 3 1.113 4.804
tot *S4 99 1 3 T5 tot 2 ,42 1 1 38 1 !!!) M 3 3305 1 4 3 32 3 6 14 1647 126 4 2 29 4 1 1 SS 16 6845

{ j 3 4 22 3 11 9 17 14 1 7 1 2 1 1 4 2 3 1 tot 17 3.084 2J23S 28 M 1 7 2 M 74 1 91 6 8 4 3 3 3 2 309 to 2.744g. .j 2 tet. 32 M 3 18 2 43 93 1 107 7 13 1 6 3 4 4 4 2 5 1 413

g j , 9 1,,3 1,.1 2 1,.4.
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L'- Source: University of Louisville, 1975a

6 -

p

L

.?

p
-,

, ,

;' 1
- .,

,

.

. . . . _ . _ . . .

,e , ,
,

9
..._. . . .

. . . . . . . . . _ __.. 6._ , ,,,,_-

.



_ _ - _ - _ - _. - _ - . . . . . . - . _ _ _ .- - - . . . _ _ - . _ _ --

9.. o o. . .

.

APPENDIX Q
.

Table 22; Jtt

! 9 NUMBERS OF VARIOUS ORGANISMS IN SQUARE-FOOT BENTHIC SAMPLES, DIVERSITY, AND DENSITY
'

4
FROM STATIONS 1, 2, 3 AND 5, TRIMBLE COUNTY PLANT SITE,

23 SEPTEMBER 1975,

L
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5ji8 I !E!).!j,i3,s1.!s.i s = .! 2
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1 .Ij1-[1e3:.
1 3 rir 3 -

t,rco , e ..5 P
[. g 1 4 9 1 3 1 2 3 1 166 2 27 2 5.M 228 13 1.47$
2 Il li 3 2 4 1 1 1 . 41 1 25 2

1.7
- u 93 11 2.07

.
u 2 95 2 17 30 57 10 2 326 14 441 3 2 4 3 2 3 1 15 1.029 10 2.23

. ..
-

? c
.

', 2 94 3 23 64 24 2 6 923 98 1 361 2 3 1 1 3 4 1 26 1.642 19 2.01
143

I,, ; 38 8 2 7 1 1 1 22 6 74 1 34 1 392 1 3 25 4 1'87 770 18 2.124.1
b ', '. 7 5'

40 309 le 7 17 27 21 2 18 1 9 2 8 2 6 2a7 13 2.04g. . . ,3
1.8

h. *; g 5
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g, .
$

,

;'.,.={-' * 2 me -reet samples ee=61 ed
r'8Je Source: University of Louisville, 1975ab'
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APPENDIX Q

Table 24

'|| NUMBT.RS OF ORGANISMS IN SQUAKE-FOOT BENTHIC SAMPLES, DIVERSITY, AND DENSITY
,

j FROM CORN CREEK AND BAREBONE CREEK, TRIMBLE COUNTY PLANT SITE
[ 14 NOVDiBER 1975
1,

- Corn Creek Barebone Creek
StationCroup Species 1 1 2 2 3 3 5 5

,

'
' Coleoptera Psephanus sp. 2 8 2 14 1 4 21 60SteneZaria sp. 2 5 8 7 30 110

'

~
Dubiraphia ep. 1; Hydrophilidae 2 4 1 1' Diptera Chironomidae larvae 66 426 95 193 30 31 14 158f Chironomidae pupae 1 10 5 9 2 3

.

[ e Empidae 1
[ Tipulidae 1 4 1 12

1 1
e

I TabanidaeI Slaulidae
1 1

,

1 1 1J Ceratopogonidae
k
43 .'t Ephemeropters Stenonentz sp. 7 52 1 8 2 1 1

1
'

Caenis sp. 1 7 3 6 2h '
Baetinae 1 16 4 3 3 4 3P * Trichoptera Chimarra sp. 6 2 8 50

*

$ Cheumacopeyche sp. 2 1 2};. Rydropsyche sp.
1 3 4 20q Plecoptera Isoperla sp. 6 3

7,. Atloc1pnia sp. 6
| Leuctra sp. 1

Capnidae 3
Unid. Plecoptera

1 1Megaloptera Nigronia sp. 1Castropoda Reliosoma sp.
1Gmiobasis sp. 3 11 12 2Physa sp. 3 17 3 2 3 1Ferrissia sp. 1

?.
.
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APPENDIX Q

. Table 23
l

NUMBERS OF VARIOUS ORCANISMS IN SQUARE-FOOT BENIlllC SAMPLES, DIVERSITY, AND DENSITY
kRON STATIONS 1, 2, 3, 4, AND 5 TRIMBLE COUNTY PLANT SITE,,

; [ ! 9 OCTOBER 1975
C

e

a

r-

5
*

> 1
>5 |.

1 2a !-- t i 3 , ,

1{.!}11j111js.ssjajtisitill!Ill!!]i! ; !! 2

. .

le i e i 313 .1 : 1- i si I

1}.
;-

! ..

; : e

? I ,7 4 4 11 1 11 8 2 48 8 2.39 .
'- .

M 436

f)
* 1 1) 9 2 5' 3 1 33 8 1.85

<- 2 13 7 2 2 3 4 14 35 1 3 104 10 2.07E, .w 2,3624 * 2 73 11 5 4 57 6 1 47- 4 3 3 18 6 54 23 1 3 10 1 1 2 1 1 333 23 3.21~ ,; .
? t k

uf, ', ' j 3,9 12 5 2 1 4 4 1 8 37 8 1 88 4 7 1 ,194 16 2.54

I 8' E
-

8 '''t.

L' . 3 3 4 II 3 1 1 1 1 1 52 6 1 1 84 12 1.78o
L . . .if u
L * *. . ' 4 3 1 1 10 3 4 1 3 2 28 * 2.24'.l ' ' 533
L ',i ; ) 4 1 4 2 1 30 4 7 20 2 71 9 2.06

-

|-

eg 85 90 121 1 3 5 154 203 35 4 66 11 3 15 22 1 736 15 2.80 3.960'% . .
.- ;J g8 - -

f -| -g 3 -

,' 8 g a 2 severe-feet sampleo eselsedr

(?
; c1

( i
y Source: University of Louisville, 1975a*
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* APPENDIX Q

Table 24 (Continued)

[ Corn Creek Barebone Creek
'

Station

[ Croup Species 1 1 2 2 3 3 5 5

I
[ t Pelecypoda Sphaerissa sp. 2 7
7 Corbicula sp. I 1 1i

Decapoda Orconecces sp. 1 1,

._ ; Isopoda Lirceus sp. 34 19 2
"

^

AseZZus sp. 2 1-

,

'- (. Isopoda
t- Amphipoda Amphipoda 1 1 2

,' '. |
Annelida Hirudinea 1. -

'

*.
Turbe11 aria 6 55 4 27.

011gochaeta 1 16 38 46 27 4 16
[, Annelida - 3

: 9 -

u
* ~ "

Total Individuals 131 584 135 304 109 148 96 480
i.

.| Total Taxa 12 20 11 19 15 12 14 18 -- -

,

k
if ~ , Diversity (H) 1.98 1,55 1.36 1.85 2.24' 2.33 2.65 2.75

.

n-

h~ Number per meter 2 410 6286- 1453 3272 1173 1593 1033 5166i

| f,' t; Source: Univtraity of Louisville, 1975b

h. -
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' e
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Table 25

NUMBERS OF ORGANISMS IN SQUARE-FOOT BENTHIC SAMPLES, DIV'.RSITY, AND DENSITY
FROM CORN CREEK AND BAREBONE CREEK, TRIMBLE COUNTY PLANT SITE

5 DECEMBER 1975
,I
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: I
k

' f3-
,

, k

3 } ] w J 3 }:: "!(|j!.3
L* I *

t .

Id 1j [ ! ?, * i i *j.,4 s T!!1
3 '[i.{"}.i |pl , i :

- i = i > . = = i 2 3 i id & _c e, 3 1 .I :33 3 s, i ase Ieg- 33 ,3
.

.

4 -a : a J:: - -

F'.. 1 2 It 1 2 12 1 10 38 2 2.24 409

f1 2 1 2 3 4 2 1 90 1 3 g g g 125 13 1.74 1345'

f* ,T 2 34 34 1. 1 4 3 1 384 12 2 30 2 2 1 1 4 1 2 S19 18 1.38 5384w
2 11. 36 4 1 2 479 !! 2 26 1 3 g 377 12 1.10 6209- N $3 S 1 3 1 1 44 1 1 6 .49 3 2 11 1

34, 14 2.22 1693f.' 4 O'

3 3 8 2 1 95 2 38 4 4 4 22 1 1 389 13 2.31 24J4~ "

Y.. -|,r, .. '.

,

'; 3* 68 57 2 6 34 5 to 53 184 251 1 1 1 2 to 26 42 8 1 1348 19 2.34 7252', ,

1.#. . .f II "'
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Table 26

LIST OF INVERTEBRATES TAKEN FROM NORTM CREEK (RA) I | |
AND SOUTH CREEK (RB), TRIMBLE COUNTY CC'ERATIPG PLANT, ,' '

FEBRUARY (F) HARCH (H), AND APRIL (A),1976'

1

I -

1

|
1 i

i North Creek South Creek i

|

) Platyhalminthes Turbe11 aria M.A Turbe11 aria F.A |
'

.

| Annelida 011gochaets F.M.A 011gochaeta F.M.A ]
Crustacea Lirceus sp. F.M.A LiroJus sp. F.M.A

Gammarus sp. F,A Gapm;zrus sp. F.M !

Asellus sp. M

! Ephemeroptera Stenonerm sp. F Stenonsim: sp. A ,

I Casnis sp. F Baet.4rit.e M ]
Baetinae M Bastis sp. F.M
Baetis sp. A Pseudoc20 eon sp. M

RzraZaptophlebia sp. MA
d

Flecoptera Isogenus sp. F,A Isogenus sp. F,M,A
]#smours sp. M,A #empum sp. F.M.A

Trichoptera Chincrra obscum F.A #eophylar sp. F.M.A
#sophylam sp. F.M.A
Hydroptilidae A

* Rhyacophila A
,

,

Diptera C;;ironomidae F.M.A Chironomidae F.M.A
ffpuZa ehdominalis F.M.A Tabani<tae A i

Empidae MA Simulidae F
Tabanidae M
Simulidae A

Coleoptera Peophenus herricki F Psephanus herricki F,M,A
Elmini F,A Elaint M,A ,

Hydrophilidae M
(Berosust) ~

!

Other Collembola F
Sphaeridas A

|

.

1-
.

,

f.

W
.

Q-29
,

,

_

_ . . . . _ _ . . . . _ _ . _ ..- 3 ,

_ _ 1_mmy.ar . -
,

, ,
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J- APPENDIX R
?

_

KINDS AND WEICHTS OF FISHES TAKEN IN 61 COLLECTIONS BY Tile UNIVERSITY OF LOUISVIL!.E (1957-1959)
.

AND IN 6 COLLECTIONS BY THE EN'/IRONMEhTAL PROT}CTION AGENCY (1968-1970) FROM THE*,.

CHIO RIVER IN THE VICINI1r OF THE TRIMBLE COUNTY CENERATING PIANT SITE
3'

_'
, University of
f Louisville EPA Total

, C_ommon Name Scientific Name Number Weight Number Weight Number M
I Paddlefish Polvodon spathula 27 46.66 1 5.10 28 51.3 Spotted gar Lepisonteus oculatus 1 0.85 1 0.g; Longno:ie gar Lepisosteus esseus 33 18.82 32 38.29 65 57.

,

y ; Shortnose gar Lepisosteus platostomus 7 0.69 7 0.'- ; American eel Anguilla rostrata 2 0.47 94 14.41 96 14.I *

18 Skipjack herring _Alosa chrysochloric 1,845 722.56 632 17.96 2,477 740$
,

*

| Cizzard shad Dorosoma c_egedianum 24,240 2,650.81 9,544 1,342.53 33,784 3,975.
M e

?.- I Threadfin shrd Durosoma petenense 52- 2.24 3 0.15 55 2.{ Coldeye Hiodon alosoides 100 26.78 3 2.40 103 29.flooneye Kiodon,tergisus 16 - 2.08 16 2.'"g ,,

w Stonero)1er Campostoma anomalum 4 0.11 4 0..
.. '2* * , Coldfish Carassius auratus 13 19.31 16 13.30 29 32.sCarp Cyprinus carpio 486 366.91 565 1.582.18 1,051 1,949.8V, Silverjaw minnow _Ericymba buccata 3 0.01 3 0.4

.

d' ' ' ' Silvery minnow Hybugnathus nuchalis 7 0.02 7 0.1f Speckled chub Hybopsis aestivalis 62 0.12 62 0.:-)( Silver chub Hybopsis storcriana 5,890 87.25 37 0.12 5,927 87.:
;

'

j_f ; Colden shinec hotemigonus crysoleucas 1 0.04 1 0.(' ') Emerald shiner Notropis,att.crinoides 45,085 206.83 385 0.73 45,470 207.!A| River shiner Notropis blennius 127 0.47 127 0.8E Chost shiner Notrop15,!uchanant 324 0.52 324 0.'!

-
f Common shiner Notropis cornutus 13 0.22 13 0.*

~

y, e Silverband shiner Notropis shumardi 2- 0.01 2 0.(I.*p Spotfin shiner Notropis spilopterus 3 0.02 3 0.(-

3. r. Sand shiner Notropis steamineus

T _
3 0.01 3 0.(

= .

.e

(y
.
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APPENDIX R (Continued)
|

'
-

University of
Louisville EPA Total

<,

_ Common Name Scientific Name Number Weight Number Weight Number Weigh
.

P. Mimic shiner Notropis valueellus 831 2.11 831 2.1
: Steeleclor shiner Notropis whipplei 2 0.02 2 0.0
e Suckermouth minnow Phenacobius mirabilis 1 0.02 1 0.0

, Bluntnose minnow Pimephales notatus 202 0.51 202 0.5_,

I Fathead minnow Pimephales promelas 1 0.01 1 0.0.

Creek chub Semotilus atromaculatus 8 0.09 8 0.0
River carpsucker Carpiodes carpio 73 19.43 24 25.71 97 45.1'

Quillback Carpiodes cyprinus 19 5.00 19 5.0
4 Highfin carpsucker C_arpiodes velifer 2 1.80 2 1.8Wnite sucker Catostomus commersoni 20 7.88 20 7.8,

T' Northern hog sucker Ilypentelium nigricans 7 1.23 7 1.2
'

* Smail: south buffalo Ictiobus bubalus 92 35.89 25 46.25 117 82.1
Bigmouth buffalo Ictiobus cyprinellus 2 6.83 27 90.80 29 97.6

. |. Spotted sucker Minytrema melanops 382 148.69 3 2.90 385 151.5'River redhorse Moxostoma carinatum 27 13.41 27 13.4
| Colden redhorse Moxostoma crythrurum 30 13.52 30 13.5.

*

;3 '
/ Shorthead redhorse Moxostoma macrolepidotus 1 0.03 1 0.0,

.
8 Blue catfish Ictalurus furcatus. 545 62.51 1 0.01 546 62.5.i Black bullhead Ictalurus melas 53 13.69 4 0.02 62 13.7:

- I Yellow bullhead Ictalurus natalis 12 1.11 6 0.10 18 1.2:
! Brown bullhead Ictalurus nebulosus 14 2.88 14 2. 81

'

. . . . . , Channel catfish Ictalurus punctatus 2,388 365.59 827 412.19 3.215 777.73
,

'

Todp<,le madton Noturus gyrinus 127 1.01 127 1.0:,

Brindled madtos Noturus miurus 30 0.09 30 0. 0t,
,

.! Flathead catfish Pylodictis clivaris 127 73.72 14 2.32 141 76.4
'

| Trout-perch Percopsis omiscomaycus 1 U.01 1 0.0:'
Blackstripe topainnow Fundulus notatus 1 0.61 1 0.0:; .-

y White bass Horone chrysops 43 3.22 43 3.2*
*

Rock bass Ambloplites rupestris 4 0.20 1 0.20 5 0.4(.
*

i Green sunfish I.epomis ganellus 157 3.24 1 0.09 158 3. 3:
N.

.: .-
f-

*
*

-

_
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APPENDIX R (Continued)

a

T University of
Louisville EPA Total

c Common Name Scientific Name Number Weight Number Weight Number Weight
i i

Y Warmouth Lepomis gulosus 149 7.09 149 7.09
Orangespotted sunfish Leposis humilis 95 1.25 95 1.25,.

g Bluegill Lepomis macrochirus 663 19.28' 60 4.81 723 24.09
g Longear sunfish Lepomis megalotis 745 22.08 6 0.16 751 22.24

Redear sunfish Leposis microlophus 1 0.01 5 0.05 6 0.70I, Smallmouth bass Micropterus dolomieut 2 0.17 2 0.12 4 0.29
' Spotted bass M_icropterus punctulatus 48 4.51 2 0.02 50 4.53

-

Largemouth bass Micropterus salmoides - 72 44.55 72 44.55-

- '

'

White crapple Pomoxis annularis. 367 19.33 32 7.34 399 26.67.

Black crappie Pomoxis nigromaculatus 61 10.52 4 0.51 65 11.03..

7 Creenside darter Etheostoma blennioides 12 0.04 12 0.04
~'

_J " Rainbow darter Etheostoma caeruleum 17 0.05 17 0.05
'

_t. Fantail f.&rter Etheostoma flabellare 33 0.12 33 0.12 - -
| $ ! Stripetail darter Etheostoma kennicotti 13 0.04 13 0.04

n. Johnny darter Etheostoma nigrum 2 0.01 2 0.01", Yellow perch Perca flavescens- 2 0.05 2 0.09'

. b Logperch Percina caprodes 11 0.20 11 0.20
( } River darter P_ercina shuma51 1 0.01 1 0.01 -

3 Sauger Stizostedion canadense 20 5.75 13 3.16 33 8.91
f. kalleye Stirostedion & vitreum 3 0.83 3 0.83
_] e Freshwater drum Aplodinotus grunniens 18.057 481.51 1,034 249.76 19.091 731.27
e
;-y Total Number of Fish 103,922 5,551.78 13,406 3,848.34 117,328 9,400.12

5- |b Total Number of Species 74 33 76v
3- 2

i'.' ;-
r

Source: Data provided by the Univ <4rsity of Louisville,1975a. Nomenclature follows American Fisheries
p Society (1970).1
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APPENDIX S

FISHES OF INDIANA THAT MICHT BE PRESENT IN STUDY AREA VICINITY, j
TRIMBLE COUNIY GENERATING PLANT

i
|

'
Potential Location

in Study Area i

el* Anguill Ohio R sinAm ca

Banded sculpin Cottus carolinae Ohio River drainages
Bigeye shiner Notropis boops Ohio River drainages

Black buffalo" Ietiobus niger Ohio River drainages

Black bullhead Ictalurus melas All major drainages e

t

Black crappie Pomoxis nigromaculatus All major drainages ;

Black redhorse Hoxos:oma duquesnei Ohio River drainages |
Blackside darter Percina maculata. All major drainages f
Blackstripe topainnow Fundulus notatus All major drainages i

Bluegill Lepomis macrochirus All major drainages j

Blue sucker * Cycleptus elongatus Ohio River
Bluntnose minnow Pimephales notatus All major drainages

Bowfin Amia calva Ohio River basin

Brindled madton Noturus miurus Ohio River drainages
,

Brook silverside Labidesthes siceulus All major drainages -

,

'Brown bullhead Ictalurus nebulosus Ohio River drainages

Burbot Lota lota Ohio River drainages

Carp Cyprinus carpio All drainages .

'Central longear Lepomis megalotis megalotis Throughout
*

sunfish
'

Channel catfish Ictalurus punctatus All major drainages

Channel mimic shiner Notropis volueellus wickliffi Ohio River .

Creek chub Semotilus atromaculatus All major drainages .

Eastern eano darter * Annocryp3 pellucids Ohio' River drainages
;
'Emerald shiner Notropis atherinoides All major drainsges

Fantail darter Etheostoma flabellare All major drainages

Flathead catfish Pylodictis olivaris Chio River drainages <

Flier Centrarchus macropterus Ohio River drainages-

i
; Freshwater drum Aplodinotus grunniens Ohio River drainages '

L -

j

ie

S-1 {.

t
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APPENDIX S (Continued)

!

-
Potential Location 1

in Study Area (
Common Name Scientific Name Vicinity '

,

Cizzard shad Dorosoma cepedianum ' Ohio River basin
Colden redherse Moxostoma erythrurum All major drainages
Colden shiner .Notemigonus chrysoleucas All major drainages-

,

Goldeye i:todonalosoides Ohio River .

Grass pickerel Esox americanus vermiculatus All major basina

Green sunfish Lepomis cyane11us All major drainages

Greenside darter Etheostoma blennioides Ohio River drainages
Highfin carpsucker Carpiodes velifer Ohio River drainages
Hog sucker Hypentelium nigricans All major drainages

bHornyhead chub Nocomis biguttatus ?

Johnny darter Etheostoms nigrum All major drainages
bLake sturgeon Acipenser fulvescens Ohio River basin

Logperch Percina caprodes All major drainages

Longnose gar Lepisosteus oseeus All major basins

Mooneye Riodon teraisus Ohio River
Mountain madton Noturus elentherus Ohio River drainages
Muska11unge Esox masquinonry Ohio River basin
Northern bigeye chub Hybopsis amblops atablops All major drainages

(except Kankakee
River)

Northern bullhead Pimephales vigilax Ohio River drainages
minnow perspicuisa

Northorn fathead Pinephales nromelas promelas Ohio River drainages
minnov

| Northern largemouth Micropterus salmoides salmoides All major drainages
i bass

Northern mimic shiner Notropis volueellus volueellus All major drainages

Northern risur Carpiodes carpio carpio Ohio River drainages
carpsucker

Northern rock bass Ambloplites rupestris rupestris All major drainages

Northern spotted bass Micropterus punctulatum Ohio River drainages,

I punctulatus
1 e

Ohio lamprey Ichthyomyzon bdellits Ohio River basin
*Ohio redhorse Moxostoma breviceps Ohio River

d

S-2.

.' ,-
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APPEFTDIX S (C.ntinu d) ;9

PotentialLocatiE i
Iin Study Area

Vicinity ;
Scien_tific NameCommon Name

Orangespotted sunfish Lepomis humilie All major drainages e
.

Orangethroat darter Etheostoma spectabile spectabile All major drainages
,

Ohio River basin
Paddlefish Polyodon_spathula '

b Ohio River drainages
Pallid shiner Notrepis amnis

Ohio River drair. ages.

Pirate perch Aphredederus sayanus.
Ohio River drainages

Pugnose minnow opsopoeodus_emilise
Ohio River drainages

Quillback Carpiodes cyprinus

Rainbow darter Etheostoma caeruleum. All major drainages

Redaar cunfish imponis_ microlophus. Stocked in farm ponds

Redfin shiner Notropis umbratili_s_ All major drainages

River redhorse Moxostoma carinatum Ohio River drainages ,

River shiner Notropis blennius Ohio River drainages

Rosefin shiner * Notropis ardens Ohio River drainager
'

Rosyface shiner Notropis rubellus All major drainages

Sand shiner Notropis stramineus stramineus All asjor drainages

Stizostedion canadense Ohio Liver drainsges
Sauger

Shovelnose sturgeon Scaphithynchus platorynchus Ohio River basin

Silver chub Hybopsis storeriana Ohio River drainages

Silver heprey# Ichthyomyzon 'snicuspis Ohio P.iver basin

Silver shiner Notropis photogenis Ohio River drainages

Silverjaw minnow Erievaba bucenta All major drainages
*

Silvery minnow Hybognathus nuchalis Ohio River drainages

Skipjack herrir : Alosa chrysochloris Ohio River basin

Slenderher.d darter Pereina phoxocephala Ohio River drainages

Smallmouth bass Micropterus dolomieui All major drainages

Smallmouth buffalo Ictiobus bubalua Ohio River i

'

Southern redbelly Phoxinus erythrogaster Ohio River drainages
a

dace

Spotfin shiner Notropis spilopterus All major drainages k

Spotted gar Lepisosteua_ oenlatus. Chio River basin i.

Spotted socker Minytrema melanops All major decinages
-

Ohio River drainagesliotropis whippleitOteelcolor shiner*

Noturus flavus All major drainages j
Stonecat '

Stoneroller campostoma anomalue All major drainages -,

,

' Striped shiner Notropis_chrysocephalus All major drainages i
I

i.
!

I

~ '
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APPENDIX S (Continued)

Potential Location
in Study Area'

Coannon Name Scientific Name Vicinity
.

Suckernouth minnow Phenacobius mirabilis Ohio River drainagest

Tadpole madtes Noturus gyrinus All major drainages -
Threadfin shad Dorosoma petenense Ohio River basin
Variegated darter Etheostoma variatum Ohio drainagebWalleye Stizostedion vitreus vitreum Ohio River drainages
Western blacknose Rhinichthys atratulus All major drainagesdace meleagris

Western creek Erimyzon oblonaus claviformis All major drainageschubsucker

White bass Horone chrysops Ohio River drainages-

White catfish Ietalurus catus Introduced: mostly
in ponds

White crappie Pomoxis anhularis All major drainages
White suckar Catostomus cotamersonii All major drainages
Yellow bullhead Ietalurus natalis All major drainages

-

" Presence rare.
bPresent in only a few localities.

9resence doubtful.

* Endangered or threatened in Indiana (State of Indiana, no date a).
,

Source: Nelson and Gerking, 1963.

S

S

S-4

%

e

*
I

.

._ ..
,

.m.
*

e,.. .
.

.

_ _ _, _1, * A Le \ n]Y $ ^ ' ~~



-_

|
. ,

.

I

i

4

1

i .

4

I

.

e. APPENDIX T

DRAFT NPDES PERMIT -
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f.}M H,1Y Permit No. K 0041971 .

'

Application [io.
. .'3 g. ,, p 3 ...

!

h.'. ' i' * .
'

*
*

.

}a l ,
: :6, d: -{,,;t

.
-

%
- s .

V" Q g L., _4
.

AUTHORIZATION TO DISCHARGE UNDER THE
.

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTCM

I
In compliance with the provisions of the Federal Water Pollution Control | 4

!Act, as amended, (33 U.S.Cc 1251 et. seqi the "Act"),
'

|
!Louisville Gas and Electric Company :

P. O. Box 32010 |'Louisville, Kentucky 40232 ,

I'

1s authorized to discharge frcan a facility located at

Trimble County
* *Units 1, 2, 3 and 4

|Trimble County, Kentucky
:

I
to rece.iving waters named Ohio River

ph from discharge points enunerated herein, as serial numbers 001, 002, 003, -

004, 005, 006 and 007 ;

!during the effective period of this permit

in accordance with effluent limitations, monitoring requirements and other i

conditions set forth in Parts I, II, and III hereof. |.

8

i
This permit shall become effective on

bThis permit and the authorization to discharge shall expire at midnight,
Permittee shall not discharge after the above date

.

of expiration without prior authorization. In order to receive authorization .

to discharge beyond the above date of expiration, the permittee shall subsit j

such inforuation. forms, and fees as are required by the Agency authorized
Ito issuo NPDES permits no later than 180 days prior to the above date of i

a:qiration. ,

I.

:
Signed this day of i

!

-

'

Paul J. Traina. Director }

Enforcement Division
,

;.

.I .-
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.
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on start of discharge and lasting through exniretiot
the permittee is authorized to discharge from outfall(s) serial number (iii) 001 Foint source (s) runoff-

from construction

Such discharges shall be limited and monitored by the permittee as specified below

Effluent Characteristics DischarP.e Limitations Monitoring Requirements
Heasurement Sample,

Instantaneous Maximum Frequen cy Type

f Flow-m'/ Day (HCD) N/A 1/ week Crab
{,. -f Total Suspended Solids (en/1) 1/

'

2/ week Crab .,e-
1/ weck Crab ;

Total Settleable Solids (al/1) R7A<

Turbidity (JTU) N/A 2 /wce'.C Grab'

t #p

i
h 1/ Pending repromulgatice of effluent guidelines for this waste category, limitations on total
4 suspended solids shall not be applicable. Within 90 days of repromulgation, permittoo shall ;,,.k submit a proposed Implementation schedulo and shall expeditiously complete necessary facilities, '

h if any, to assure compliance with such repromulgated regulations. In.the interim, construction
f 4 Practices and control of site runoff shall be consistent with sound engineering practices such

g a.s those contained in "Culdelines for Erosion and Sediment Control Planning and Ieplementation,"
,

[g I , EPA-R2-72-015 (August, 1972) or "Processos, Procedures and Methods to Control Pollution Resulting*

S f rom all Construction Activity," EPA-430/9-73-007 (October,1973) . Where an impoundment is
[} , , ut111tod by permittee, it shall be capable of cos.taining a 10-year, 24-hour rainfall event.
, .,

5.i 6 -

[, ' .The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be .e .e .e
i monitored each time the pond is sampled.. eg
f *

p, There shall be no discharge of floattug solids or visible foam in other than trace amounts. "w "

4 y
I,] Samples taken in compliance with the monitoring requirements specified above shall be taken ar *

ok- the following location (s): Discharge from the runoff treatment pond prior to entry into the Qm
|.. Ohio River. gy
IJ $*p .

u
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.
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During the period beginning on start of discharge and lasting through expiration
authorized to discharge from outfall(s) serial number (s) 002 - Cooling tower blowdown,

D
,

the pernittee is
,f

. If
Such discharge shall be limited and monitored by the permittee as specified below: ,

; -
**'

Discharge Limitations Monitorin( Requirements j
Effluent Characteristic hi

Daily Average Daily Maximuta Hensurement Sample g{-
Frequency Type . .g,

; Y
l : Flow-m3/ day (MCD) n/A N/A Continuous Recorder'.,

[I Temperature *C(*F) N/A 31.7 (89.0) If Continuous Recorder

1/wuck 2_/ Multiple Crabs
See Below

p Total Residual Chlorine.
Additional Monitoring (See Part III.L) N/A F/A 1/ month Crab

i
Total residual chlorine may be discharged continuously but shall not exceed a maximum instantaneous

b Chlorination control practices shall be instituted to minimize
i, concentration of 0.20 mg/l ar, any time.A report describing procedures and chlorine usage shall be submitteddischarge of total residual chlorine. *

In the
annually along with the first quarterly menitoring report submitted after January 1st of each year.

;-

event that the units cannot be operated at or below this level of chlorination, the applicant may submit a|.
'

_ _ _ . . .

. [ demonstration, based on biological toxicity data, that discharge of higher Icvels of chlorine are conaistantEf fluent limitations will he modifl?di. with toxicity requirements of the Kentucky Water Quality Standards.; j
consistant with an acceptable demonstration.'

f,, Discharge of blowdown f rom the cooling system shall be limited to the minimum discharge of recirculating
- - qt water necessary for the purpose of discharging materials contained in the pro' cess, the further build-up

h'
W of which would cause concentrations or amounts exceeding limits established by best engineering practice.

A report showing how conformance with this requirement will be met, including operational procedures, shallJ.f :
T be submitted during the system design stage. Additionally, annual reports on cooling tower operation
f, shall be submitted showing compliance with this requirement. Such reports shall be submitted along with

the first quarterly monitoring report submitted af ter January 1st of each year. Discharge temperature
p' ' ,- shall not exceed the lowest temperature of the recirculating cooling water prior to the addition of make-up.

..

h. #~.$ Slowdown shall contain no detectable amount of materials added for corrosion inhibition including, but
4, .,,

not limited to, sinc, chromium, and phosphores.
fyj|l The pH shall r.ot be less than 6.0 standard amits nor greater than 9.0 standard units and shall be

==>
254p; O0 -

6 monitored 1/ week:. *
s
*

f . e.

b There shall be no dische.cge of floating solids or visible foam in other than trace amounts. %

(' Samples taken in crepliance with the monitoring requirements specified above shall be taken at the h5F.
,

following lor.atie,a(s): discharge from the enmhined con 11pg tower discharge prior to entry into the R
i Ohio River, except that flow measurerents shall be provided for each tower separately. g
f M
'

Elnyytnyp.'
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A EFFLUENT LIMITATIONS AND MONITORING REQUIREMEITfS,

I- During the period beginning en start of dischstge and lasting through expiration M
[. the permittee is authorized to discharge from outfall(s) serial number (s) 002 (continued) - Cooling tower blo%. !
V

I. '
c.
r..

.: f, -

Lt -

U*
. L-

:. -

i.,

$a

t .

I'
7

.

I
'

.

b. c
;-| _

_ . . - . -

w.

(b! 27 E
.1 55 5
r, 1,/ The receiving water shall not exceed (1) a maximum water tempereture change of 2.8*C(5.0*F) relative ",r;s i "

b.- to an upstream control point and (2) the maximum temperatures by month noted below, outside of a o

?. * * mixing zone wl.ich shall not exceed (1) a maximum width of 100 f<.ot nor (2)a 150-foot linear -

' downstream length. p,-

Om.>

l '~. 2 Jan. 10.0(50) April 21.1(70) J'ely 31.7(89) Oct. 25.6(78) 3g
P. . Feb. 10.0(50) May 26.7(80) Aur,. 31.7(39) Nov. 21.1(70) U'

Mar. 15.6(60) June 30.5(87) Sept. 30.5(87) Dec. 13.9(57) %[
2/ During the first two-month period of substantially full power operation, analyses shall follow each.

t application of chlorine until sufficient operatin.<', experience has been obtained to assure conformance
-

[I| with limitations and then analysis frequency may be reduced to one day per week.

>; -

- .

'
' '

*. . _ , .
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- Fit.lfENT LY.MITATIONS AND MONIT RING REQUIREMENTS

i During the period begiving on start of discharge and lasting throu3h expiration
the permittee is authorized to discharge from outfall(s) serial number (s) 003 - Intake screen backvash.-

| ' Units 1 through 4)
~

Such (lacharges shall be limited and n'onitored by the permittee as specified below,

Intake screen backwast. may be discharged without limitation or monitoring requirements. However,
'

material removed from the bar racks by mechanical equipment shall not be returned to the Ohio River
adJ shall bo disposed of in an environmentally acceptable manner.

I .-
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EFFL1,GT LIMITATIONS AND NDNITORING RLQUIREMENTSA. -

.

During the period beginrin4 on sta-t of oischarge and lasting th:ough c:epiration- Point source (s) rinoff froml
-

the pernittee is autherife( to discharge from outfall(s) serial number (s) 004
( et*bilized terubber e!udge tit. Corn Creek
1. '

.7 ,

Such discharges shall,ne limited and monitored,by the permittee as speci.fied below: j
,

.

Monitoring Requirements _
Effluent Chcraeteristte Dischagejimitations ,

1
Instantaneous Maximum Measurement Sample

[. '
'

(- , -
Frequency Type

y -
'

r
Flow-m3/D2y (MCD) M/A 1/ week Crab -

[. Total Suspended Solids (ag/J) 50 1/ 1/ week Crab -.

(. Additic sal Monitoring (See Part III.K.) N/A 1/acath Crab
C~).:.,

.

-- [: - f)',

{' -

.;
|-|h; \ 1 m

A

b. h -; .-

<* .
.

-

D -

The pH shall not be 1 se than 6.0 standard units nor greater than 9.0 standard units and shall be
. , ,

monitored 1/ week on a g.ab sample, *y 'ge ,-

There shall be no dischar y of f'.oating solids or visible foam in other than trace,ad unts. {e 4-
v

,. { -n,

S.wp3es taken in compliance with the monitoring requirements specifie4 above shal'1 be ta*<en at the
-x-

'

{ ,' . Following location (s): point (s) of discharge from the runoff holding pond prior to nixing with
I,A
E ",

uncontaminated storm ater runoft. 8 >&
*

i:. .-
$
"

1/ Applicable to ar.y flow up to the flow resulting from a 24-hour ramfall avent witi- a probableIf an impoundment is utilized by pt.:rmittee, it shallrecurrance |.nter al of once in ten years.i. bs capable of containing a 10-yen, 24-hour rainfall event.
- s

( ~;;..

--
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A, EFFLUENT LBIITATIONS'A.T MONITVRING REQUIf1EMENTS

f the Perio<i beginning .T

%e permittee is authorized to discharge from outf:11(s).ndal number (s) 005 If - Point source (s) runoff from riaterial
s

,th on start of discharge and lasting thenugh expiration
istorage to construction runoff pond (001)

Such discharges shn!! be litnited and rnonitored 1 y *.I. r permittee as specified below:

Effluent Oieracteristic

{'.'[-
Disel:arge L!n.itations

.;... -
pionitoring Requiremer.tsa

.;
Instantaneous Maximum Measurement Sample C ,, . . .

. .

Frcqttency 'Iype .

*
,.

~

Flow--sn8/ Day (MOD) jr.> *
N/A 1/ week CrabTotal Suspended Solids (og/1) 50 y 1/ week Crab )Additional Monitoring (See Part III. L.) li/A 1/ month Crab ~

.
-

|
Material storage runoff shall include rainfall runoff te navigable waters through any discernible,

'.

confined and/or discrete conveyance from or through any coal, ash or other material storage pile.
h

/

[p
,g

~-(

S'?? c%
-- . - - -

s
t -

M

d
6a

There shall be no discharge of floating solids or visible foam In other than trace amounts.
x i

,

Sa nples taken in compliance with the monitorin;: re:;uircinents srecifit d above shall b= taken at the f-thw!ng Ixetio ( )1 1 .
.

Point (s) of discharge from the material storage rtmoff treatment pond. prior to entry into construction
-

ns-
runoff trestment pond. *

, ,

E7 53 I ::

'E u ==
.

Q1
1/ Serial number assigned for identification and menitoring purposes. ;a i 1

2/ Applicable to any flow up to the flow resulting from a 24-hour rainfall event with a probable 3 I i
recurrance interval of once in ten years. %

. be capable of containing a 10-year, 24-hour rainfall event.If an impoundment is utilized by permit ee, it shall ,.

I
!
1

'

.
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A. EFFLUENT LIMITATIONS AND MONITORINC REQUIREMENTS j ,

fJDuring the period beginning on start of discharge and lasting throurh expiration
!the permittee is authorized to discharge fom outfall(s) serial number (s) 006 1/ Construction seva,*e treatr.ent effluent
!

-

(two units in parallel will ultimately be provided)
Such discharges shell be limited and monitered by the permittee as specified below: . ;

' i

Eff!>ent Characteristic Discharge Limitations Monitoring Requirements | _
kg/ day (lbs/ day) OtherUnits (ag/1) ,

- ' *

Measurement Sample .

'

|.
Daily Avg 7-Day Averate Daily Avg 7-9ay Averaga Frequency Type e' |

'

~

[# .,t .
'

Flow-m3/ Day (MGD) N//. N/A 45.4(0.012) 5/ week 2/ Crab "s
BOD 5 1.4(3.0) 3/ 2.0(4.5) 3/ 30 45 2/ month'~2_/ Crab 4_/ i

Total Suspended Solids I.4(3.0) 3/ 2.0(4.5) 3/ 30 43 2/ month 2/ Crab .4_/ /.g3
=

Settleable Solids (al/1) N/A N/A 1.0 1.0 5/ week Grab g. i i

Dissolved Oxygen N/A N/A See Below 1/ week 2,/ Grab .

W,
.,

. Chlorine Residual N/A N/A N/A N/A 5/ week Crab i
i 1

; Fecal Co11 form 5/
( I, (organisms /10ful) N/A N/A 200 400 1/ quarter Crab i '.

1,.
6 .

A~

. . ;i In addition to the specified limits, the daily average effluent BOD 3 and suspended solids concentration
'''

| 00 shall not exceed 15 percent of the respective daily average influent concentrations..

Effivent shall contain a mi..imun of 2.0 ng/l of dissolved oxygen at all tintes. This limit shall not' *
- *

be applicablo subsequent to rerouting of ef fluent to bottois ash pond. ,;'

:

Prior to commercial operation of Unit 1, this waste stream may be directed to the runoff treatment pond
-

(Discharge serial No. 001) niter treatment in the sewage treatment plant. Subsequently, ef fluent ,'

shall be routed h the bottom ash pond. ; ,.
,

$ > 1,

! $ !,#

| These shall be no discharge of floating solids or visible foam in other than trace amounts. I" ~

,
.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following !ocationtsu|
{Combined sewage treatment plant ef fluent prior to mixne with any other waste strena. g

s. o 1

O !'1/ Serial number assinned for identification and monitoring purposes.
E/ Subsequent to rerouting of this waste stream to the bottom asle poa.d the ineasurement f requency %

nay be reduced as follows: flow - 1/ week, BODS - 1/m nth, Total Suspended Solids - 1/ month .

and Dissolved Oxygen - eliminated.

/ During periods wh'en only one 6,000 spd unit is in limitations shall oe one-half of value shown.,-

.

_ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on start of discharge and lasting throur,h expiration
the permittee is authorized to discharge from outfall(s) serial number (s) 007 1/ - Operational sewage treatment plant effluent i !

discharged to bottom ash pond.
'

, .
t '

| Such discharges shall be limited and monitored by the permittee as specified below:

j2Effluent Oiaracteristic Discharge Limitations Monitoring Requirements --

kg/ day (lbs/ day) Other Units (ng/1) * '[ , '

Measurement Sample s'), ; .

Daily Avg 7-Day Avera';e Daily Avg '-9ay Average Frequency Type q, ! <

M, 9Flow-sn / Day (MGD) N/A N/A 39.7(0.0105) 1/ week Crab3

BOD 5 1.2(2.6) 1.79(?.9) 30 45 1/ month Crab 2/ ,- - - --

Total Suspended Solids 1.2(2.6) 1.79(3.9) 30 45 1/ month Crab 2/
-

Settleable Solids (al/1) N/A N/A 1.0 1.0 5/ week Crab W i
.

,

.

?

Chlorine Residual N/A N/A N/A N/A. 5/ week Crab i

Fecal Coliform 3/ .

(organisms /100 ml) N/A N/A 200 400 1/ quarter Crab
$'Y
;{IIn addition to the specified limits, the daily average effluent BOD and' suspended solids concentration

4 shall not exceed 15 percent. of the respective daily average influen concentrations. |
i =
; 1
' I

i

E{ 5 .

! $ (Dere shall be no discharge of floating solids or visible foamin other than trace amounts. f* 1
-

iSamples taken in compliance with the monitoring r=quirements specified above shs;l be taken at the following location (sl: g;
}g$Sewage treatmen't plant ef fluent prior to mixing with any other waste stream.

OE ,J .

If Serial number assigned for identification and monitoring purposes, je .

- i *
2/ Influent and effluent

}/Ceometricmean. ~
!| \
i'

iI. .

t: ..

1. >i .

. . _ . .
- - .*- j
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A. EFFLUENT LIMITATIONS AND MONITORINC REQUIREMENTS

,,

During the period beginning on commercial operation date of Unit 1 and lasting through expiration
~

1

the permittee shall monitor as specified below serial number (s)cos ;/ - Plant Intake j
:

Effluent Charactcristic Discharge Li:nts,ntJ ns Monitoring Requir_ements .

In/ avanncous Measurement S.s.ple _1
, ,,

Marimum Frequency T el c ;.

3 )
~

Flow-a / Day (MCD) N/A Continuous Pump logs
- ;

~

Terrerature 'C(*F) N/A Continuous Recorder #
-,4. <

Additional Monitoring (See Part III.L.) N/A 1/ month Crab <

r
-

; r1 1

----I
f %== *

'
.i - -,

1-

A .s
f._
o

N.

''

*A $'
mm m+
2. .$. 4
NE d

,

3 J
n
o5
R

Samples taken in compliance with the monitoring requirements specified above shall be taken at the 5
Ofollowing location (s): Plant intake.

*
e

1/ Serial ntsaber assigned for identification and monitoring purposes. 'A'
j

- ,

I I
l

hi I
... ; . . . - - -. q - q _

.

_ _ - -
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B. SCHEDUI.E OF COMPLIANCE

|5
1. The perraittee shall achieve compliance with the effluent limitationa

specified for discharges in accordance with the following schedule: |

Errosion and sediment control reports (III.C.)! a.>

(1) First report - 4 months af ter start of construction i

(2) Second through fourth reports - quarterly af ter first report 1

i(3) Subsequent reports - annually after fourth report
b. Groundwater monitoring reports (III.H.) - quarterly with annual

sununary !

c. PCB report (III.B.) - 180 days prior to receipt of PCB containing
-
'

equipment
!*

d. 316(b) study (III.D.)
(1) Study plan - one year prior to commercial operation date of -

Ur.1 t 1
(2) Start Unit 1 study - 3 months af ter comunercial on-line date,

of Unit 1 .

(3) Report Unit 1 - 18 months after commercial on-line date of ,

Unit 1'

O, (4) Start Units 1 & 2 study - 3 months af ter conr:creial en-line
date of Unit 2

(5) Report Units 1 & 2 - 18 months af ter cosamercial on-line date
of Unit 2

- (6) Start Units 1 - 3 study - 3 months af ter conunercial on-line
*

date of Unit 3'

(7) Report Units 1 - 3 - 18 months af ter coussercial on-line date
of Unit 3'

(8) Start Units 1 - 4 study - 3 uonths after commerci~al on-line'

date of Unit 4
(9) Report Units 1 - 4 - 18 months af ter commercial on-line date

of Unit 4
e. Ravine discharge monitoring (III.K.)

(1) Proposal - ISO days prior to consnercial operation date
(2) Impicment - consnercial operation date

f. Blowdown report (002) - annually with first quarterly monitoring
report
Ch1crine procedures and usage report (002)-annually with first'' g.
quarterly monit. iring report*

h. Condenser tube report (III.J.) - annually af ter commercial operation ,

datee

< 2. No later than 14 calendar days'following a date identified in the~above
schedule of compliance, the permittee shall submit either a report of
progress or, in the case of specific actions being required by identified
dates, a written notice of compliance or noncompliance. In the latter'

case, the notice shall include the cause of noncompliance, any remedial
.

actions taken,' and the probability of meeting tha next scheduled requirement. 4*
e

-

i

Note: Any construction of new waste treatment facilities or alterations to I

existing wasta treatment facilities will require a. permit or authorization f'
for construction in accordance with applicable e ate law and regulations.

. < ,
P

* ** * * " e . * * . m e , en, .

I
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C. MONITORING AND REPOP. TING

1. Represer:tativcSampling
i

Samples and measurements taken as required herein shall be representauve of the volume
.

a,nd nature of the monitored discharge.

2. Reporting

Monitoring resulta obtained during the previous 3 months shall be summarized for
each month and reported on a Discharge Monitoring Report Form (EPA No. 3320-11.
postmarked no later than the 28th day of the month following the completed reportmg

. Duplicate signed copies ofperiod. The first report is due on
these, and all other reports required herein, snall be submitted to the Regional
Administrator and the State at the followmg addresses:

Dept. for Natural Resources an
Chief, Water Enforcement Branch Environmental Protection
Environmental Protection Agency AND Capitol Plaza Tower
345 Courtland Street, N.E. S|cth Floor-

Atlanta, Georgia 30308 Frankfort, Kentucky 40601

.

F 3. D. efinitions I
!

The " daily everage" concentration means the arithmetic averagea.
(weighted by flow) of all the daily determinations of concentra-
tion made during a calendar month. Daily determinations of
concentration made using a composite sample shall be the concen-
tration of the composite sample. When grab samples are used, the
dany determination of concentration shall be the arichnetic
average (weighted by flow) of all the samples collected during !,

that calendar day. i

b. The " daily maximum" concentration means the daily determination
?. of concentration for any calendar day. .

!
s.

" Weighted by flow" means the summaticn of each sample concentrationc.
times its respectiva ficw in convenient units divided by the

i
summation of the f, low values.

d. "Nekton" means free swimming aquatic animals whether of freshwater-

i or marine origin.'

i! <

e. For the purpose of this permit, a calendar day is defined as any continuo
24-hour period. .

.

!
-

1. .

gT-m.-

|
.

'
'

i .

|
'

- 1
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f. The " daily average" discharge means the total discharge by weight
j~

that the production or comacrcial fac.ility was operating. Where
during a calendar month divided by the number of days in the month

I less than daily sampling is required by tnis permit, the dailyi
,

averar.c discharge shall be determined by the summation of all the,

measured daily discharges by weight divided by the number of days
{ during the calendar month when the measurements were made.

g. The " daily maximum" discharge means the total discharge by weight
'

during e.ny calendar day.,

I
* *

1
' d. TestProordures

*
.

.

) Test procedures for the analysic of pollutants shall conform to regulations publ:Aed
pursuant to Section 304(g) of the Act, under which such procedures may be required.

1

i .
,

!
5. RecordingofResults

(
For each measurement or sample taken pursuant to the requirer.ser.ts of this permit, the

| ;

; permittee shall record the following information:

| .

a. De exact place, date, and time of sampling;
i -

b. The dates the analyses were performed:4

I
i c. De person (s) who performed the analyses;'

d. De analytical techniques or methods used; and

e. De results of a!! required analyses.
,

.

6. Additionalblonttoring by Permittee
,

if the permittee monitors any pollutant at the location (s) designated herein more
frequently than required by this permit, using approved analytical methods as specified ,

above, the results of such monitormg shall be included in the calculation and reporting of .

Ithe values required in the Discharge. Monitoring Report Form (EPA No. 33201). Such
!.

increased frequency shall also be indicated.
|

'
i
4

| 1. RecordsRetention
iAll records and information resulting from the monitoring activities equired by this

| termit including all records of analyses performed and calibration and maintenance of
. .

instrumentation and recordings from contmuous monitorms instnamentatien shall be !,

* retained for a minimum of three (3) years, or longer af requested by the Regional ;
,

Administrator or the Sta*,e water idlution control agency.
'

.

I

: b '- m- -

.

-
.
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A. MANAGEMENT REQUlltEMENT!I

1, Change in Dischargt

All discharges authorized herein shall he consistent with the t. tms and conditions of this |
"

permit. %c discharge of any pollutant ident.fied m thn |wrmit more frequently than or |'

st a, level in excess of that authorized shall constitute a vmlation of the permit. Any
anticipated facility expansions, production mercases, or process modifientmns which will
result in new, different, or increased discharges of pollutants must he reported by
submission of a new NPDES applicatic,n or, if such changes will not violate the effluent
limitations specified m this permit, by notice to the permit issuing authority of such
changes. Following such notice, the permit may be modified to specify and henit any

|
'

pollutanta not previously hmited.
. -

;

|2. floncomplianceNotification

If, for any reason, the permittee does not comply with or will be unable to romply with
any daily maximum effluent limitation specified in this permit, the permittee shall .

provide the Regional Administrator and the State with the following information, in
writing, within five (5) days of becoming aware of such condition:

a. A description of the discharge and cause of noncompliance;and

b. We period of noncompliance, including exact dates and times; on,if not corrected.
<

the anticipated tirne the noncompliance is expected to contmue, and steps bemg
taken to reduce, eliminate and prevent recurrence of the noncomplymg on.cnarge.

3. Facilities Opsration
i

The permittee shall at all times maintain in good working order and operate as efficiently
as possible all treatment or control facihties or systems installed or used by the permitter
to achieve compliance with the terms and conditions of this permit.

4. Adverseimpact

The pcimittee shall take all reasonable steps to mmimize any adver>e impact to navigable
waters resulting from noncompliance with any effluent linutations specified in th:s
permit, including such accelerated or additional momtormg as necessary to determme the
nature and' impact of the noncomplying discharge.

5. Bypassing

Any diversion from or hypass of facilitics necessary to maintam compliance with the
terms and conditions of this permit is prohibited,except til where unavoidable to prevent*

loss of life or severe property damage, or (ii) where execssive storm drainage or runoffd

would damage any facditics necessary for comphance with the effluent hmitations and
prohibitions of this permit. De permittee shall promptly notify the Regional

.
Administrator and the State in niting of each such diversion or bypass.

.

T-t4 -
.

_ . . |
.

- - e .
.
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. >
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G. RemovedSubstances I

Solids, sludges, filter backwash, or other pollutants removed in the cot.rse of treatment m f' ,

(control of wastewaters shall be disposed of in a manner such as to prevent any pollutant ,

'
I |.

from such materials from entering navigable waters, '
8+

I.

j 1. PowerFailures ,

In order to maintain compliance with the effluent limitations and prohibitions of this
permit, thc permittee shall either:'

a. In accordance with the Schedule of Compliance contained in Part I, provide an g

alternative power source suffic:ent to operate the wastewater control facilities; |

or,if such altemative power source is no. in existence, and no date for its implementation
appears in Part I, I

,.
.

b. Halt, reduce or otherwise control production and/or all discharges upon the {
; reduction, loss, or failure of the primary source of power to the wastewater contro: !

>
s

I facilities.

\
i

B. RESPONSIBILITIES I.

|1. Right of Entry :
i

'Jhe permittee shall allow the head of the State water pollution control agency, the I

,

'

Regional Administrator, and/or their authorized representatives, up >n the presentation of
'

credentials:
.

a. To enter upon the perm ttee's premises where an effluent source is located or in
which any records are required to be kept under the terms and conditions of this j

. permit; and g
t

t
b. At reasonable times to have access to and copy any records required to be kept under

the terms and conditions of this permit; to inspect any monitoring equipment or |

monitoring method required in this permit;and to sample any dM ag of pollutanta. ;

I

2. Dansf^rof OwnershiporControl |
f
'

In the event of any change in control or ownership of facilities from which the authonzed I |,

discharges emanate, the permittee shall notify the succeeding ownct or controller of the
I |

-

existence of this permit by letter, a copy of which shall be forwarded to the Regionals
I !Administrator and the State water pollution control agency.
l !

.

I
3. Availability of Reports*

Except for data determined to be confidential under Section 308 of the Act, all reporta g
.

prepared in accordance with the terms of this permit shall be available for public j
i

tIG ,

.
.

I . 1 s' a e " e, g ,,,,,,,:q *y, , g , g ,
-

_ t

i
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.

I inspection at the offiers of the State water pollution control agency and the Iteginnal
Administrator. As required by the Act,cfiluent data shall not he considered confidentiid.
Know ingly making ar.y false statement on any such report may result in the imposition of
criminal penalties as provided for in Section 309 of the Act.

~

i. Permit Modification
,

i After notics and opportunity for a hearing, this permit may be modified, suspended, or
revoked in whole or in part dunng its term for cause ircluding, but not limited to, thei

' following: -

a. Violation of any termr or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant
facts;or

' c. A change in any condition that requires either a temporary or permanent reduction or
elimination of the a ithonzed discharge.

5. ToxicPollutants

Notwita. standing Part I' B.4 above, if a torie efft;cnt standard or prohibition (including
any schedule of co mliance specified in such efl. cent standard or prohibitions is
established under Section 307(a) of the Act for a toxic pollutant which is present m the
discharge and such standard or prohibiGon is more stringent than any limitation for such
pc41utant in this permit, this permit shall be revised or modifacd in accord: ice witn the
toxic effluent standard or prohibition and the permittee so notified.

'
6. Civl!and CriminalLiability

'Except as provided in permit conditions on " Bypassing" (Part II, A.51 and " Power
Failures"(Part II, A.7). nothing in this permit shall be construed to relieve the permittee
from civil or criminal penalties for noncornpliance.

7. Oil and Harardous Substance Liability

Nothink in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from any responsibilitics, liabilities, or penalties to which the
permittee is or may be subject under Section 311 of the Act.

8. State Laws
*

Nothing in this permit shall ba construed to preclude the institution of any legal ac. ion nr
# relieve the permittee f.cm any responsibilities, liabilities, or penalties established pursuant

to any applicable State saw or regulation under authority preserved by Section 510 of the
Act.

~
,

&

o

.
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,

' :9. Property Rights

The issuance of this permit does not ennvey'.iny property rights in either
real or personal prisperty, or any exclusive priviler.cs., nor due.< it j

:
authorize any injury to private property or any invasion of per sonal 5

|-

rights, nor any infringement of Federal, State or local laws or regelations.'

10. Severability
*

The provisions of this permit are severable, and if any provision of thisf

Permit, or the application of any provision of this permit to aav circum-
stance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not. be affuted
hereby.

t ,.

, .

PA! 1 III4

.

OTHER REQUIRE'4ENTS
,

I If the permittee, after monitoring for at least 12 months, deter-A. mines that he is consistently meeting the effluent limits contained
herein, the permitter ;.my request of the Director, Enforcement Division, that
the monitoring requirements be reduced to a lesser frequency or be

I

,

eliminated.
~ .

.

'
There shall be nc discharge of polychlorinated biphenyl conspounds

f3.
s,uch as those con:monly used for transformer fluid. In the event
that PCB containing equipment is used on site, administrative |

8 -

ptocedures shall be instituted to (1) maintain a detailed inventory '
of PCB use, (2) assure engineering design a:id construction to
preclude release of PCB's to the environment, and (3) effectively detect

4 the loss of PCB's from equipment. Detail of such procedures shall be
t.ubmitted no later than 180 days prior to receipt of PCB containin:: couincient.

C. The company shall notify the . Director, Enforcement Division in writing not
later than sixty (60) days prior to instituting use et any adattronal !
biocide or chemical used in cooliag systems, other th.an chlorine, which !

may be toxic to aquatic life other than those previously reported t.o the ,

Such notification shall include: {Environmental Protection Agency.
l

name and general composition of biocide or chenical, g
1.

96-hour median tolerance limit data for organisms j
2.

representative of the biota of the waterway into g
;which the discharge shall occur,,

3. quantities to be used,y

4. - f requencies of 'ise,
proposed discharge concentrations, and5.

6. EPA registration number, il applicable. I*

i
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D. In accordance with Section 316(b) of the Act, by three months after 'ac
commercial operation date of Unit 1 the permittee shall implement an
approved program to monitor nekton_and shc1,1ffsh inpinged on plant intake
structures and fish eggs and larvae ar.d other organisms entrained by the cooling

a water system. Additionally, studies shall be conducted for two, three and four
unit operation for one year following the commercial operation date of each
successive unit. Study plans shall be submitted to the Director. Enforcement Division .

.

later than one year prior to the commercia' operational de 1
Study requirements for Units 2, 3 and 4 may be modified, reo.te of g

for approval not
uced

Unit 1. Note:
or eliminated consistant with results obtained f rom previous units.

,

By 18 swnths after commercial operation dates of cach unit, the peroittee shall j
submit a summary report to the Director. T.nforcement Division c.nd State Diractor as to ;
the effects of the cooling water intake with regard to Section 31',(b) of the
Act. If significant impin- eent and/or entrainment is occurring, this reporr.
shall include:

'

1. An evaluation of facility or' procedure modifications,
| if necessary, to minimize the environmental impact ;

iof the cooling water intake,
1
!

2. An evaluation of methods to return viable nekton and i

shellfish collected on the intake screens to ambient
temperature water at a point on*.uide the influence of

*the p1hnt intake and discharge, and ,

3. Proposed facilities or modifications with attendant {
implementation schedule (s) for implementing 1 and/or i

2 above. ;

At the conclusion of this study neriod, subject to oppottunity for hearing i
:and reviev, the permittee shall implement procedures and or facility

construction associated eith the intake structure (s) if significant impingevent i

or entrainment occur. .

,

I
E. Efiluent discharge structute(s) for outfall serial number 002 sh:11 be oesigned I

to assure a minimum dilution factor of 20 for all plant discharge and river flowj
t.onditions. Subsequent to commercial operation of each unit, fieli measurements
(suppletr.cnted as necessary with snodeling results) shall be conducteo to assure *

conformance with this requirement and to determine three-dimensional configurn-
ition (s) of the thermal and chlorine plume 3. A report showing complicace with

the assir.ned mixing :ona shall be submitted by one year af ter the commercial
. .operation date for each unit.

,

b F. All plant vaste discharges not specifically allowed under this Authorization to
Dischaire including, but not necessarily limited to, ash tranrport
water, b.iler blowdown, metal cle.sning unstes and low volume wastes *

(a . defined in 40 CFR Part 423) shall not be released to any waste
,
- strcum which discharges to k'sters of the United States. -

' g~

i-is .

,

.
6

hr~**
(

- - - . - j.-s')**

| . . - - . . . - . . . . .. .. . . ,

i

i l
__ _



. .

- - - -

7
_- ~ . _ . ..

,

h - PART III
!

h. I'

, f -| ,b,. g Page 19 of 20.
._s
*

Permit No. KY0041971() h
*

C. The permittee shall implerrent the Erosion and Sedimentation Control.

Pian approved by the Director, Enforcement Division on,
.

A monitoring report shall be submitted quarterly during the first year
of construction and annually thereaf ter. The report shall be submitted I

within one month after completion of the monitoring period, with the
first report due four months after start of site construction. Modification
of the Erosion and Sedimentation Control Plan requires the prior writteni

approval of the Director. Enforcement Division.
H. The permittee shall implement the Groundwater Monitoring Plan approved by

the Director, Enforcement Division on . The permittee shall
monitor monthly using EPA approved methods to determine the following
..onstituents in the groundwater downgradient of the bottom ash pond,
emergency fly ash anu sludge storage pond, coal storage areas and sludge
disposal areas (Ravines RA and RB): copper, iron, lead, mercury, nickel,,

selenium, sulfide, sulfate, chloride, total suspended solids, and total,

5 dircolve.d solids. If the quarterly reports demonstrate significant increaces
(as determined by the Director, Enforcement Division) in contamination ofN

Eroundwater, the permittee chall implement measures acceptable to the Director,
*-

Enforcement Division to control this contamination. Such measures may include
but are not limited to: sesling, relocating, or alternate location of the ash
pond, coal storage, and other waste disposal areas. If the quarterly reports.

*

demonstrate no significant increasing contamination, the permittee, after
consultation and with the approval of the Director. Enforcement Division may
reduce or eliminate the monitoring program.

In the event the permittee proposes to use new areas for coal storage or'
ash sludge disposal, the Director, Enforcement Division may require additional

,

monitoring comparabic to the above-described plan,
1. No herbicides shall be used prior to initial mechanical clearing of the Clark

County, Indiana transmission line and on the Middletown line tie-in. Main-
tenance use of herbicides shall be limited to EPA registered products used
solely on potential "e>nflict" arboristic species and in strict accordance

. w!th the labeled instructions governing their usage.
J. The permittee shall provide a technical study that determines the corrosion /

-

erosion rate of condenser tubes during facility operation to assure protection.,

of aquatic organisms. A study plan shall be submitted not later than one year
; prior to the co'nmercial opera:lon of Unit 1. Annual reports of study results
. shall be submitted starting one year after commercial operation date of Unit 1.,

t K. Not less than 180 days prior to commercial operation of Unit 1, the permittec
shall eubmit a proposal for monitoring the characteristics and effects of runoff;

[ from stabilized scrubber sludge from Ravines A c i B to Corn Creek and shall
implement an approved study by the comrwrcial opration date of Unit 1. Moni- |

e

| toring shall include ravin:. discharge characteristics as wall as upstream and
1 1

downstream monitori..; of uemical parameters and biological impact. Details
{

,

of the program shall be developed based on characteristics of ongoing research ji on scrubber sludge stabilization being conducted by the permittee and others.J

b t
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,

L. Additional monitoring of the cooling tower blowdown (002), material storage"'

runoff (005), and plant intake (008) shall be conducted at a frequency ot
once per month to assure conformance with applicabic water quality standards.
Parameters snall include ammonia; chloride; nitrate; sulfate; total alkalinity;,

k, total hardness; total phosphorus; total, dissolved, settleable and suspended
solids; and total aluminum, chromium, copper, iron, lead, magnesium, manganese,.

mercury, nickel, scienium, and zir.,:. After monitoring for a period of 12 menths,'

the permittee ma) request of the Director, Enforcement Divisica that the monitoring'

requirements be reduced to a lesser fregiency or be eliminated.
H. In accordance with Section 306(d) of the Federal Water Pollution Control Act

(PL92-500) the standards of performance for conventional pollutants as contained'

in this permit shall not be made any more stringent during a ten year period'

beginning on the date c( completion of such, construction or during the period
of depreciation or amortization of such facility for the purposes of Section 167 *

|
or 169 (or both) of the Internal Revenue Code of 1954, whichever period ends
first. The provisions of Section 306(d) do not limit the authority of the
Environmental Protection Agency to modify the permit to require compliance with

; a toxic effluent limitation promulgated under BAT or toxic pollutant standard
j established under Section 307(a) of the FWPCA, or to modify, as neca.:ssary, to

assure compliance with any ~ applicable State Water Quality Standard.
,
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EROSION AND SEDIMENT CONTROL PLAN

Prepared by

\

( the Louisville Gas and Electric Company
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L

EROSION AND SEDIMENT CONTROL
-

:

'

- The proposed erociou and sediment control plan is indicated

on drawing 317296-SKS82. The first facility to be construc-

tad will be the sediment retention basin (See section 4.3.3) .~ '

'

The sediment retention basin will contain a discharge struc-

ture as shown on drawing 317296-SKSil5. Fill for the dike

surrounding the sediment retention basin will be taken from

the bottom ash storage pond area. The outer slooes of the

sediment retention basin will be riprapped immediately after

construction.

s.

Top soil stripped from the site will be used for constructing
the aesthetic berm at the south end of the property and will

,- be used for establishing ground cover at other areas. Strip-

ping of top soil will be undertaken only as required for con-

struction. Top soil will be stockpiled temporarily as shown

on the Erosion and Sediment Control Plan drawing 317296-SKSil5.

Another stockpile for clay, which will be used for lining the

ash and sludge storage ponde, will be located near the stock-:

1 -

piled top soil. Perimeter ditches will surround these stock-
t

piled areas and the runoff will be directed to the sediment

retention basin via one of the three major open channels which

j will traverse the site in the east-west direction.-
*'
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EROSION AND SEDIMENT CONTROL (cont.).,

. *
The major earthwork activity will be the construction of the

emergency flyash and sludge storage pond and the bottom ash

pond. As the dikes surrounding these areas are being con-'

structed, seeding and mulching of the exterior slopes will be -

', carried on concurrently. The interior slopes would not be

protected since it will be necessary to regrade and line the

slopes with clay after the dikes are constructed. During the

fill operation the top surface of the dikes will be sloped
1

toward the inner slope. .This procedure will allow most of

the runoff to accumulate incide the diked area. Any excess
.

accumulation of water inside the diked area, which would ham-

per construction, would be pumped from the ponds and diverted_s

'\ to the sediment retention basin.
.

The construction of relocated highway 1488 will require cut

and fill operations along the eastern portion of the site.

Runoff in this area will be diverted to relocated Corn Creek:

at the northern edge of the site and to Barebone Creek at the

south. The graded areas within the right-of-way will be seeded

and mulched immediately after construction.

'
Approximately fifteen feet of soil must be removed at the loca-

I tion of main plant structures. The excavation would then be
h

*
''

filled with compacted granular soil to the bottom of the foun-

dations. Stockpiled soil in this area would be surrounded withg

,'. perimeter ditches or hay bale diversion dikes which will direct
e'

i
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! EROSION AND SEDIMENT CONTROL (cont.)

)
# the runoff to one of the main open channels leading to the'

i

sediment retention basin. Any water accumulating in the-

excavated areas will be pumped to open channels and directed
,

to the sedine.nt retention basin. Similarly, any water in the-

clay borrow pic located in the vicinity of relocated highway
1488, will be pumped to open channels that lead to the sedi-

ment retention basin.
_

The majority of the earthwcrk on the site will extend over a

period of approximately five yearc. During this period, the

ground cover will be disturbed only as required for construc-

tion purposes. Where required, sheet runoff from disturbed

. areas will be directed to the sediment retention basin.
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the Louisville (44 and Electric Company
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APPENDTX U |

1

,, GROUND WATER MONITORING PROGRAM |
t

I

h '

% The applicant will implement a ground water moni toring program, as required
N by EPA, to detect escape of pollutants from waste ponds, waste storage areas,

and coal storage areas :t the Trimble County site. Monitoring of water wells
during construction of the plant will develop a 5 to 8-year data base. This
baseline data will help indicate any change in the range of constituents in the |

ground water after the plant is operational. Monitoring of the ground water
will be performed quarterly during construction and monthly during operation of

,the nlant. Quarterly reports will be submitted to the EPA and the Commonwealth t

of N atucky. Applicable EPA-approved methods, as outlined in Methods for Chemi7
cal '.nalysis of Water and Wastes (EPA, 1976), will be used to determine, within
limits of detection, various constituents of ground water. The various consti-
tuents to be analyzed are discussed in the following, paragraphs. !

i

Monitoring of three wells during the construction period on a regular basis
will establish baseline data to h% determine and identify possible existing
pollutants. Prior to major cont- nation activities on the site, a contractor
will put in two wells for use during construction. These wells will be utilized i

for establishing baseline ground water conditions. After installation of the two
wells, standing water levels will be measured in each well and a set of water!

l samples will be collected. This sampling will be accomplished by punging the
' wells for 1 hour at 10 gpm or at least until 500 gallons are removed so that the

water entering the well is from the aquifer and not contaminated from the instal-
lation of the well itself. The water samples will then be analyzed using approved
EPA procedures. The initial samples of the ground water from each well will under-
go a complete background analysis. 1he initial parameters in the background
analysis to be measured will ir.cludes silica, iron, manganese, calcium, magnesium,
sodium, potassium, bicarbonate, sulfate, chloride, fluoride, nitrate, total dis-
solved solids, hardness as CACO 3 and non-carbonate, specific conductance, pH,
copper, lead, mercury, nickel, and selenhun. Other constituents, if deemed
necessary by EPA, will be analyzed in accordance to the same standards.

.

The third well (No. 9 on Figure 5.3.2-2) is presently used for domestic ~ ~
purposes and will also be monitored for the same constituents as above. 1his
domestic well, drilled 100 feet into alluvium and adjacent to the site, will be
sampled to establish any potential off-site contamination.

i

'

I

After the initial background analysis is performed and interpreted, quar-
terly monitoring of the three wells will be initiated. Grab water samples from
each well will be analyzed by a laboratory for at least the following constituents:
copper, iron, lead, mercury, nickel, selenium, sulfate, total dissolved solids,
specific conductance and pH. The analytical procedures approved by EPA will be

I followed. If unexpected variations or fluctuacions in the quarterly analyses
,

',

*'

?.re found, monthly monitoring of the three wells may be inplem2nted. * *

Cb Operational monitoring will be conducted on the one off-site well (No. 9 on :
... Figure 5.3.2-2) and six on-site wells having the general locaticas presented on
o ,

,,

...
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If the two wells, which are to be used to supply water for con-Figure 7.6-1.
| struccion activities, generally correspond to the above locations, they would

serve as two of the six wells designated for operational monitoring. Otherwise,
six additional wells would be drilled down gradient of the on-site bottom ash,r.

j
emergency fly ash and scrubber sludge disposal pond, as well as coal storage

i The drilling of these wells will be supervised by a reological engineer|h areas. The ex-who will detail the proper elevation for placement of :.he well-screen.; y' pected elevation for the bottom of each well is 410 feet above sea level. An
! s

assessma.:t will be made as to whether a permeable zone exists at each well at
this bottoa elevation. Adjustments on the placement of screens in each well will ,

-

be made 2ccordingly.

After proper completion of each well a) water levels will be measured;
b) each well will be pumped to removw stagnate water contained in the well

|t (approximately 200 gallons): and c) water s mpies w111 be collected to be |

analyzed according to EPA standard tiethods. The initial set of samples t'ne
'

all cf the wells will be analyzed for the following constituents: silica,,

j 1ron, manganese, calcium, magnesium, sodium, potassium, bicarbonate, sulfate,e

chloride, floride, nitrate, total dissolved solids, hardness as Ca003 and non-
| carbonate, specific conductance, pH, copper, lead, mercury, nickel, and
| selenium.4

On a monthly basis, thereafter, water levels will be measured in each wells
each well will be pumped for a period of time and water samples collected for

i The enalysis will include, copper, iron, lead, mercury, nickel,analysis. In
I

selenium, sulfate, total dissolved solids, specific conductance and pH.
addition, well Number 6, down gradiea.t of the fuel 7torage area, will bej monitored for hydrocarbons, grease and oil to delete any possible sptil of
the fuel.

-

The EPA will be informed of any proposed cl.anges to the monitoring program.
|
I The EPA may require additional monitoring, if warranted, following the placement
j .

of additional units on the site or following the initiation of use of new areas
for coal storage, ash or sludge disposal ponds. If leachate'is suspected,
ground water monitoring in the ravines may be required.

Should the monthly reports demonstrate significant contamination of ground)
water, the Applicant will implement measures to mitigate such contamination toI

i
assure that no future contamination will occur. Those measures acceptable to
EPA may include best not be limited tot sealing, relocating, or altering opera-'

tions of the ash or sludge disposal ponds and/or coal storage area.1

$

After anonitoring for a period of 12 isonths after commercial operation of4

j
Unit #1, no significant contamination of ground water is found, the permitteej

]
' asy request of the Regional Administrator that the monitoring requirements be ,

reduced to a lessor frequency or be eliminated.t
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