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1.0 BACKCROUND
'

.

%

1.1 IDENTIFICATION OF APPLICANT

Louisville cas and Electric Company (the Applicant) distributes and
sells electricity to 284,066 ultimate consumers (as of December 31, 1976) |
in Jefferson County and portions of Oldham. Bullitt Heade, and Wardin

i Counties, and limited parts of Henry, Trimble Shelby, and Spencer cuo. sties,
Kentucky (Figure 1.1-1). The area served covera approximately 700 qquare
miles end contains an estimated population of 7)?.000, exclusive of che
Fort Knox Military Reservation, which the Applice'ny, also serves with
electricitf. s

. n

p *

Geographical Distribution of Applich.t's
,

Electric Customers as of
'

,.

December 31, 1976
'

'County No. Sffustcwrs [
. o

Jefferson -271,475 ,'
' * |-* '

oldham '5,770 i
*

Bullitt 4.665 ,

Meade 1,521 \
\ Hardin 575

,

Henry 46 4

Trimble 7 d
.

* '

,

Shelby 6 4

Spencer . 1
' '

.

( w
Total 284,066 '*

l
., \ Ht

,
- g.. ,

__

1

The Applicant wholly owns one subsidiary, Ohio Valley Transmission '

Corporation, an Indiana corporation. This outsidiary exists to, own and i}t
operate those facilities located in Indiana that are necessaryiLE tl$e (
system operations. Neither Ohio Valley Tranemission Corpora Con nor the O',

-

.

Applicant sells electricity directly to any ultimate consumegs in In,31ana ,. ';
. '''s ' .\

4f. The Applicant presently has transmission interetnnections sad itter ' ' 3 ,(.-

connection agreements with Public Service Indiana, Kencocky Utilitfer. y'
' '

Company, Southern Indiana Cav & Electric Csapany, The Cincinnati Ges'&
$ 6

--

Electric Company, Ohio Valley Electric Corport. tion, Yerprasse Vadley * *s \
Authority, East Kentucky Power Cooperative, and Bigs Rivtra Electric t(g Corporation. These intercoanections and. interconnectioriagreementa pro- %
vide for various interchanges, emergency services, and oC(tr working * ""

arrangements. These interconnections, as well as those p pposed ,' are \#
,'
'

presented in Table 1.1-1. Electric transmission interconnectioni and '

s

_ , ' ,
l~

" '1-1 '& -
>>

i*

u \
'

* ''
f_ e

, , ,

__ . . _ - ~ |
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TABf,E 1. M
s

~

LOUISVILLE CAS AND ELECTRIC COMPANY ELECTRIC TRAN:||:1SS10N INTERCONNECTIONS t

|5
.

' "
Ref. Neighboring Utility and Line Number of Circuit

| No. Comoany Substation _ Connecting Substation Voltage Circuits capacity Status [
\
| 1 Paddy's Run PSI, Callagher Station 138 KV 1 380 MVA Existing

,
e

| 2 Paddy's Run TVA, Summershade 161 KV 2 120 MVA each Existing

3 Cloverport SIGE, Newtonville 138 KV 1 160 MVA Existing :.c

4 Cloverport KU, Owensboro 138 KV 1 280 MVA Existing f
.

*

5 C1c>erport KU, Hardinsburg 138 KV 1 215 MVA Existing

6 Middic*.own KU, Finchv111e 69 KV 2 36 HVA each Existing )
~~~

7 East..od KU, Shelbyville 69 KV 1 36 MVA Existing
_

8 Clwerport BR, Hardinsburg 138 KV 1 215 HVA Existing i

[ 9 Middletown OVEC, Clifty Creek 345 KV 1 1,200 MVA Existing
,

'10 Northside OVEC, Clifty Creek and 138 KV 1 100 MVA Scheduled
1CG&E, Miami Fort June 1977

,

11 Northside PSI, Jeffersonville 138 KV 1 478 MVA Scheduled s

,
June 1977

12 Beargrass PSI, Jeffersonville 138 KV 1 473 MVA Scheduled
' June 1977

13 Northside PSI, Speed 138 KV 1 478 HVI. Geheduled
'

June 19T? /.,

14 Northside PSI, Speed 345 KV 1 1,200 MVA Conceptual [* *

a 15 Bluelick KU, E11tsbethtevn 345 KV 1 1,200 MVA Conceptual -

r
4

16 Trimble Count,- PSI, Marble Hill 345 KV 1 1,200 MVA Conceptual u

17 Trimble County KU, Chent 345 KV 1 1,200 MTA Couceptual

Source: Louisville. Cas and Electric Company, 1977
<

i

2<. .
.

.
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coordination of operations among the interconnected utilities serve to
reduce the assunt of installed generating reserves (see Section 1.3.3).'" which the Applicant would otherwise have to install in its own system to,

8 maintain a reliable supply of electric power to its customers under
creditable contingency conditions. Power is normally exchanged via these
interconnections for emergen:y, maintensn:e, or economy purposes on an
"as-available" basis.

The Applicant is a perty to the East Central Area Reliability Coordine-,

| tion Agreement (ECAR) along with 26 other major bulk power suppliers in eight
east-central states. The service areas of these suppliers are shown in,

Figure 1.1-2. There are nine such regionni groups (shown in Fagore 1.1-3).
Tra National Electric Reliability Council (NERC), rounded in 1766, pro-
vides the coordination of these regional groups.

s

As of December 1976, the net sessenal summer generation capability of
| the Applicant's system is 2,139 NVe (Teble 1.1-2). The bulk of this '

I capacity is coal-fired, althcagh it doss include six combustion turbine
units and eight run-of-the-rirer hydroelectric units. All units area

loaded incrementally on an economic basis. This means that the never,
more efficient units are operated in the base load mode, while the smaller,
less afficient ur.its are operated in the medium range and peaking mode.

The Applicant has two new units with capacities of 475 MWe and 495 MWe
! under construction at the Mill Creek plant. These are scheduled for opera-

tion in December 1977 and Jure 1930, respectivelv. The new Mill Creek units,
and other units planned through 1990, are described in Table 1.1-3.

; Several older units will be retired, as shown in Table 1- 1-4. These.

| units are scheduled to be retired because they will be obsolete, relatively
inef ficient to operate, ccstly to maintain, and difficult to retrofit with'

equipment that is required to comply with environmental regulations.
;

.
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TAPLE 1.1-7 '

f

LOUISVILLE CAS AND .*LECTPIC COMPANY
e PRESEPT CENERATING CAPACITY *

I *

I

I

| In Service Net Seassnal Sunsner
aStat ion and Unit Number Date M Capability in KWe

CANE RUN fl 1954 Steam-Coal 110,000;

f2 1956 Steam-Coal 107,000
f3 1958 Steam-Coal 137,000

| f4 1962 Steam-Coal 174,000
#5 1966 Steam-Coal 183,000
f6 1969 Steam-Coal 277.000

,

988,000
; CT (11 1968 Combustion Turbine 16,000

TOTAL 1,0G', ,000

MIL 1 CREEK #1 1972 Steam-Coal 334,000
#2 1974 Steam-Coal 325,000

,

TOTAL 659,000
,

PADDY'S RUN fl 1942 Steam-Coal 29,000
f .! 1942 S t e.im-Coal 28,000

'#3 1947 Stoan-Coal 63,000
#4 1949 Steam-Coal 65,000
#5 1950 Steam-Coal 10,000
#6 1952 Steam-Coal 67,000

322,000
CT fil 1968 Combustion Turbine 17,000
CT #12 1968 Combustion Turbine 26,000

43,000

TOTAL 365,000

b'ATERSIDE #7 1964 Comthation Turbine 17,000,
'

#8 1914 Combustica Turbine 18,000

] TOTAL 35,000
#'

ZORN CT fil 1969 Combustion Turbine 15,000
'

OHIO FALLS - 8 units 1929 Run-of-River Hydrostation 61,000
' Total System Steam 1,969,000
| '

Total System Cesbustion Turbine 109.000
Total System Hydro 61,000

TOTAL 2,139,000

a
Data from latest East Central Area Reliability Coordination Agreement
viiform rating documents.

Sourcer Louisville cas and Electric Ccapany. January 1077. - "'

'

l

lq
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' TABLE 1.1-3

. LOUISVILLC CAS AND ELECTRIC COMPANY

! C"NERATION RESOURCE ADDITIONS, i

1976-1990i

g i

i .1
I l

i i,

'
; i

Station and Unit ~~l5e Capacity of'

Member Operating Date M Unit in KWe 8

1

| MILL CREEK #3 Schedul6d Dec. 1977 Steam-Coal 425,000
l #4 Schedcied June 1980 Steam-Coal 495,000

; Total Addition 920,0G0 ,
'

i
j TRIMBLE COUNTY fl Planned June 1983 Steam-Coal 495,000
i f2 Planned June 1985 Stes > Coal 495,000

#3 Planned June 1987 Steam-Coal 675,000
#4 Planned June 1989 Steam-Coal 675,000

| Total Addition 2,340,000

UNDESIGNATED Planned June 1984 Combustion .

Turbine 65,000O ' Total Resource Additios 3,325,000

'

\

Source: Louisville Cas and Electric Company, January 1977
.

1
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TABLE 1.1-4^

4
,

| LOUISVILLE CAS AND ELECTRIC C0Y.PANY
CENERATING STATION RETIREMENT PLANSy

1 1977-199C
e t

,

t
i

Station and Planned het Capacity of'
.

Unit Number Retir nent Date Type Unit in KWe .

g
'

f Paddy's Run il June 1979 Steam-Coat 29,000

#2 June 1979 Stese-coal 28,000

f3 June 1981 Steam-Coal 63,000
.

f #4 June 1981 Staat-Coal 65,000*
.

#5 June 1983 Stean-Coal 70,000
,

#6 June 1984 Stean-Coal 67,000

l Cane nun #1 June 1985 ttaan-coal 110,000
'

#2 June 1985 Steam-Coal 107,000*

#3 June 1087 Steam-Coal 137,000

Source: Luult.villc. Can and Electsic Company, January 1977. .
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1.2 PROJECT OBJECTIVES
%

The objective end obligatior. of a power company, or any pub 1: service
organization, is to yrovide service within the company's service a ca to

* anyone who requests h. Adequacy of service is another obligation. While,

i a public utility cannot provide service beyond its capacity, it is nonethe-
g less obligated to provide the amount of service demanded by its customers

(load), and to expand its facilities, insofar es this is feasible, tog ,

satiafy this demand.

' To fulfill these basic obligations, an electric power company niust
anticipate the future power requirements of its customers and make a commit-

. ment for providing the necessary generating capacity well in sdvance of the
' time when consumers first make decisions (to install air conditioning, to
' buy a second TV) that increase their power requirements. These needs must
'

be anticipated and commitments made far in advance because the lead time
for developing a single generating unit is ISng (5 to 7 years). Shortages:

1 of materials, delays in equipment deliveries, additional licensing reqJire-
| ments imposed by regulatory agencies, environmenta.' studies and report

processing are some of the factors for which time must be allowed.<

4

In addition to providing electric power in amountn that meet the,

i requirements of its customers, ard to an.icipating their future needs and
j the consequent need for upgrad0tg or expansion of its facilities, an dectric
- power company must mainta!n the highest practicable ef ficien.:y in pro 'iding

its services. Among other things, this means that new installations must
L not be built if the company judges that additional generating capacity will

not be required. The economic penalties to both consumer and stockholder
of carrying the fixed charges of unnec issary generating capacity are in

I tF?sselves a deterrent to overexpansion.

The Applicant has carefully evaluated the future requirements of its
customers on the basis of the historical growth rates and load forecasting
methodology discussed in Section 1.3. From this, the Applicant has con-
cluded that the net total electric demand of its customers can reasonably
be expected to increase from 1,707 W (the adjusted Iriad during the
sunsaer of 1976) to 2,482 W by 1983 and 3,543 W by 1990. In orde. to meet
this future load growth and to maintain adequate generation reserves (dis-
cussed ir. Section 1.3) for reliable service, the Applicant has determined
that it is necessary to add to its system a new generating facility to
begin service in 1983. (A discussion of the various alternatives to new
plant construction is presented in Section 3.0.) To this end, the Applicant
has proposed to construct a 2,340-We generating plant (described in
Section 4.0) near Wisca Landing in Trimble County, Kentucky.
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! O
sufficiently reduced to sustain an approstiate level of reliability with
planning based on this minimum Icvel of .ceserves (assuming average reserves'

will somewhat exceed this amoant). This level of reserves is not materi-; *
| ally inconsistent with planning practicen elsewhere in the industry,

including those systems or regions that plan on the basis of probability<
'

j of loss of load or similar probability analyses.

In addition to the previously described components that determine
the amount of reserve capacity required to be installed in any system,-

there are other f actors that determine the amount of reserves the Applicant

j is required to maintain, which in turn determine the Applicant's fu?ure*

need for increased power generation capacity.
|

! The Applicant is a participating (7 percent) owner with 14 other
electric utilities in the Ohio Valley Electric Corporation. (OVEC). This,

~*' ' involvement carries an entitlement to receive and ar. obligation to pay

! for any excess capacity that OVEC generates that is not needed to supply
; the requirements of Energy Research and Development Agency's (ERDA) ruclear
; enrichment plant, which is the sole customer of OVEC. Conversely, it OVEC's

capacity is insufficient to supply the ERDA plant, the Applicant has an.

: obligation to supply a portion of the deficit. In 1975. the Applicant's
I capacity requirements were reduced approximately 45 )Ne because of the
{ excess capacity available from OVEC. However, beginning in 1976, the
j Applicant had a net obligation to supply capacity to OVEC due to

projected increases in the ERDA plant's energy requirements. This net
' obligation, expected to be 51 W by 1980, is included in the Applicant's

f overall generation requi rement.

!

|
Further, while each East Central Area Reliability Coordination Agree- v

ment company is responsible for determining the generation reserve level,

I which is appropriate for its system, East Central Area Reliability Coordina-*

| tion AFreement reviews these plans to determine the overall adequacy of
| the generating reserves planned for the area under its jurisdiction. In

j general, the Applicant's minimum 20-percent reserve capacity criterion has
j been considered appropriate to satisfy the East Central Area Reliability

Coordination Agreement objectives. The trend toward larger and more complex
generation equipment, delays in construction, greater uncertainties in
load forecast, reduction in the differential between winter and summer peak>

loads, and the increasing dependence of essential customer requirements
(heating, cooking) upon reliaMe electric service (see Section 1.4) could
dictate even higher reserve levels in the future.

The most significant constraint os ti.a Applicant to install new genera-
tion capacity in its system is indicated by Table 1.3-1. Withnut the Trimble
County addition, the Applicant's reserve leeel would drop to 9 percent in

A 1983; by 1985, the Applicant would be in the u.cenable position of not being
able to carry its load, even if all the capacity were fully available at
the time of the peak. Other constraints resulting in the decision to install
new generation capacity in the form of a new plant arc detailed in Sections

; 3.1 and 3.2.
| V

.
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1.4 ELECTRICAL DEMAND FORECAST HETHODOLOGY EMPLOYED BY Tile APPLICANT.

t |

1.4.1 Introductiong,,
i

If all the factors af fecting historic peak deuand (load) growth were
constant throughout a period under study and could be counted on to remain,

constant in the future, then it would be axiomatic that loads would have
grown uniformly through the historical period. This historical geswth could
then be projected to continue at the same rate.

In the not too distant past, this appeared to be a reasonable assump-
tion; load growth generally came about from more or less natural and re-
curring causes. There were some deviations from year to year with varying eco-
nomic and weather conditions, but these variations usually were both above and
below a relatively constant growth curve. When this historical growth
pattern was interrupted in the mid-1960s by the introduction of significant
air conditioning loads, summer peak demands began increasing at a somewhat
consistent but nevertheless new rate.

More recently, there is evidence that a new set of socioeconomic factors

and controls may influence historical growth races. These now factors may ,

include imposed economic controls, responses to conservation efforts, and.

price or rate structure influences on energy consumption.

Factors as yet undefined will continue to determine energy demand in
the future. Therefore, consideration of historical growth patterns is of
only partial value. However, analysis of historical trends can enable the
planner to judge how anticipated socio-political-economic factors will

\*- influence the otherwise natural load growth trends in the future.

1.4.2 Factors that Affect System Demand

The reserse margin that a utility must maintain (see Section 1.3) is
based, among other considerations, on the average peak demand that the
system han a 50 percent probability of experiencing one or more times
during any year (called the 50 percent potential average peak). This
probability is a function cf many things, among which are the following:

1. Coincidence of individual customer demands within
classes (i.e., residential)

2. Coincidence of demands among classes (f.e., large
industrial and residential)

3. Industrial vacations and shutdowns

4. Economic and social activity (as it varies f rom.
day to day as opposed to year to-year) and the day's
relationship to holidays and weekends and heavy or
light vacation periods

"

> 3. Weather-related factors, including temperature,
relative humidity, percent sunlight, temperature

s.- profile over the day, and peak temperature profile
for several days immediately preceding the day
under study
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These factors can be combined into two garneral categories for use in
,

long-range planning. The first of these categories is weather, with the
mean summer temperature (defined from historical data to be 86*F) con- -

sidered an independent variabic that lu representative, on the average,'
of all weather variables. The second general category is the corbined
effect of all other factors, 2 elusive of weather.

Conservation efforts a so have some effect on system demand. The
Applicant has undertaken, 'nd expects to co.itinue, sxtem ive public -

educational efforts to promote and cacourage the conservation of energy,
p artit ularly electricity and gas. Media used for information and com-
tu'ication nave included the following:

1. Bill inserts
Presentations to civic groups.

3. Support mater'als and speakers for school curricula
4. Company-sponsored industry programs
5. Direct contact (meetings, interviews) with selected

major custon. ors
6. Newspaper and radio advertising

Lffects cf anticipated consersation efforts by the Applicant's customers
and the effect of the cost of electric enere,y on load growth were taken into
consideration in the estimates of fature demandz presented in this report.

p Cenerally, while it is expected that higher rates for elertricity will
create further conservation incentives, particularly on the pert of resi-
dential customers, the current shortage of oil and gas and the steted
national goal of energy independence will also result in an increased v *

dependence on electric energy. Electricity usage can be expected to
increase as existing oil- or gss-using processes are converted to electric,
as electric devices are applied in new expansions that would historically
have used gas, and as electricity la used for new space heating requirements.

Some of the increased niectricity demand, however, wi:1 be offset by
technological improvements in electric applianca efficiency--particularly
in new and replacement air conditioning installations, which are expected
to require less power per unit of cooling capacity than 'the average instal-
lation now on ene Applicant's syste n. Consequently, while net annual energy
consumption is expected to increase in the service area, the increases will
be at a lower rate than if conservation elements were not at sork.
1.4.3 Demand Analysis Methodology; *

I
'

In analyzing historical load in order to compare it to a forecast
made for a particular year or for forecasting future load, one mistake,

'

is commonly made. This mistake consists of selecting the one day's
load (out of 60 days, more or less, during the peak load secsen) that
was recorded as tha highest load carried during a sunsaer, and accepting
this load as representative of the potential peak for the year. Chances ,

[
-

are infinitesimal that the day selected was both an 86* day and a day,

! on which all other factors had preciseiy their average ir.~luence, which
! coabination of factors is what the utility is attempting to forecasc.

O . .- .n-

a

" ' ' '
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The Applicant's method of snalyzing historical data is to plot the
peak load actually experienced on each weekday of the summer season
(adjusted, where appropriate, for larte industrial customers whose load
was known to be abnormally certailed on that day) as a function of the"

actual mean temperature for tLat day. By projecting the average load
-

versus temperature line to its intercept with 86*, the planner can estimate
the potential average peak load that the system should have been capable
of handling without infringing on its design reserve requirements. From
this, he can then begin to estinate the peak demand that the system must

.

be prepared to meet in the following years.

Composition of the Applicant's Internal Cenerating Load
.

For the purnse of forecasting, the Applicant has considereo its heal
internal load as consisting of four major categories:

1. A major industrial component
.

2. A temperature-sencitive component

3. An industrial ges conversion compnent
(a component not present in the historical data)

l

4. All other lo:.d

These components ere described in the following paragraphs.
%

Major Industrial Corponent

This component consists, as the name suggests, of the energy demand
of 1&rge industrial customers in the Applicant's service area. Roughly
50 percent of this load is accounted for by four large custceers: Airco,
General Electric, du Pont, and International Harvester. The percent of
electric sales (relative to total internal sales) to the large industrial
component from 1964 to 1974, and projected for the years 1983, 1989, and
1990, is included in Table 1.4.3-1.

icaperature-Sensitive Componant
t

1 Around the mid-1960s, the use of residential air conditioning began
I having a significant influence on utility generating loads, making fore-

casts based on histotical prak loads no longer accurate. It became necessary
to attempt to identify thc effect of temperature on peak load and to adjust,

forecasts to ref.tect this factor. By the late 1960s, air conditioning load
growth had settled into a pattern that reseined rer.sonably predictable
until the last 2 years.

e

8

\.**
/

O
.
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There are two basic parameters that influence forecasts of the tempera-
ture-senTitive component. The first han to do with the growth in the total
number of residential customers. The second parameter has to do with the

,,

number of present customers who install air conditioners. Personal inaome<

and climate are the two most dominant factors affecting the marketing of
air cunditioners in a given area; the Applicant believes it is reasonable
to expect that approximately 80 percent of its total electric customern I

will eventually install air conditioning equipment. At present, 65 percent {of the Applicant's customers have cooling equipment. The 80-percent satur- Iation level is expected to be reached in the early 1990s. From that point.
on, tem;arart. e-sensitive growth will result only from the addition of new ,

'

esidentf.il customers.

Industrial Gas Cor. version Component
.

A factcr not present 'n h;storical peak demand data is the present
convetston by industries froc gas to electric energy as a result of the
curtailment of natural gas for heavy industrial uses. Approximately 10
percent (60 MW) of the existing gas-fired industrial equipment within its
scivice area is presentiv proiccted hv the Appl.icant to be converted to
electrical heating equipment. This is believed by the applicant to be a
conservative estimate, as one large industrial customer has already indi-
cated that he alone is considering the conversion of about 100 MW of
equipment.

,

Other Load Component
--

This component it referred to as the non-industrial base load at 70*F.
However, it includes certain light industrial and commercial load not
accourted for in the data base for the major industrial component. It also
contains that portion of the air conditioning load (temperature-sensitive
component) that occurs below a mean temperature of 70*F. Columns 2 through
5 in Table 1.4.3-1 present tae percent of sales to this component of the
Applicant's system.

Me t t.. . Employed to Establish Historical Demand for the Four Components

Actual historical load data for the peak load season (summer) of the
.

years 1965 through 1976 were analyzed to establish, for each of those years,
the average potential peak load at 86*F (the design temperature). To
establish the average potential peak load at 86*F, each weekday load
during the peak load season in which the mean temperature for the day
was 70*F or highcr was plotted (Figures 1.4. 3-1, -2, -3, -4, and -5) . A

a

least-squares technique was then employed to develop a straight line
through the pointe. This line represents the average expected load. When ,

'

this line is projected to 86', the result f . the average patential peak
demand that the system would actually have experienced on the day when

* the meaa temperaturn was 86*F. These average potential peaks became the
basis for the forecasting of future canacity requirements. .

V . , , , , , . .
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TABLE ,1 1J. -1,
_

2

LOUISVILLE CAS AND ELECTRIC COMPANY FERCENT ELECTRIC
I b SALES BY CLASSES OF ULTIMATE CONSUMERS
|. 1964-1990
,

Large Large Small Comunercial Public
Industrial Residential Coussercial and Industrial Authoritfto

1 Year (!) (Z) (Z) (2) (%)
9

1964 54.42 19.74 8.78 8.46 6.60
.

1165 54.74 19.81 8.77 8.29 8.39
A966 54.20 20.50 8.95 8.01 8.34
1967 52.18 21.21 9.81 8.05 8.75
1968 51.03 22.42 10.22 7.91 8.42
1961 48.74 24.05 10.60 8.02 8.59
1970 46.74 25.08 11.06 8.21 8.91

| 1971 45.41 25.71 11.40 8.31 9.17
, 1972 45.01 25.81 11.44 8.65 9.09

1973 42.55 27.21 12.45 8.81 8.98'
197? 42.71 26.79 12.83 8.99 8.68

b' 1983 33.7 33.4 15.6 8.6 8.7
1989* 28.8 35.5 17.3 7.7 10.7
1990 28.2 35.9 17.6 7.6 10.7

'

" Projected for first year that all four units of the proposed generating
plant are in operation.
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The temperature-sensitive component for each of tle above years -.

(derived f a sm the concurrent anal:* sis of the actual Jord value) was then
subtracted from the tetal load to establish the average industrial plus
non-induatrial bane load at 70*F. llistorical data vera then use1 to
estimate the majnr industrial component for each year. The aver.ge non- .

Industrial base losd at 70*F is then, by definition, that which remains.
af ter subtra: tion of the temperature-seneitive and the major taountrial
components f rom the 86*F desiga-base peak.
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1.5 HISTORICAL AND PROJECTED HTED FOR POWER
|

.

j ( Table 1.5-1 presents the historical and forecasted growth of the 50
j percent potential average peak demand (see Section 1.4.2) of the four
j aajor components (major industrial, temperature-sensitive, gr.s conversion,
! and non-industrial base at 70*F) that determine what total generati'ig
{ capacity the Applicant must astatain to provide its system with a 20-.

] percent reserve margin. Figure 1.5-1 plots these data. Appendix B
! presents tables and figures that break out the historical and actual data

for each component (excluding gas conversion).
4

f 1.5.1 Historical Trends
. .

j Reasonably consistent growth occurred in the years 1965 through 1974.
;

I However, a significant departure is evident in the data for 1975 and 1976.
Subsequent studies have revealed that the industrial sector had virtually'

i no new growth in 1975 and 1976 and, indeed, actually had demands that were
below normal levels of full production in previous years. This reduction in

!
industrial demand approximately offset the residential and commercial demand
growth for that year, which itself had a less-than-normal growth rate.4

(The temperature-sensitive component maintained its historical rate.)
4

; 1.5.2 Future Growth

; Table 1.5.2-1 delineates the growth ratere reflected in the Applicant's
1 projected increases in demand for the years 1977 through 1990. Figurej 1.5-1 plots the total growth versus the growth that could be expected on
j the basis of histarical trends.r
j

Major Industrial Component Crowth
i

The large industrial growth rate is presently forecasted to range from.

!
i 2 to 4 parcent; this compares to growth rates as high as 6 to 7 percent inthe 1960's.
j The reduced growth rate is projected on the basis of the trend
i in the Applicant's service area away from proportional increase in heavy

industry, because of the limited number of suitable industrial sites andj because of stricter air quality controls, that limit the amount of additional
j

industrial emissions that can be added to an area.

Temperature-Sensitive Component Crowth
1
'

; Factors affecting the growth of the temperature-sensitive component.

; vere discussed in Section 1.4.3. As noted, 65 percent of the Applicant's
-j customers have cooling equipment. The installation of cooling units in

existing structures by present customers is expected to continue until
i 80 percent of existing customers have cooling equipment. This saturation
i

peint is expected to be reached in the early 1990s. The second source of
; temperature-sensitive demand will come through the addition of new customers

.

j to the Applicant's system. From 1950 to 1974, residential customers were
added to the Applicant's system at an average compounded' annual rate of
about 3 parcent. This rate is expected to drop in the future, ranging from
1.0 percent in 1077 to 2.0 percent in 1981, and continuing at this rate. until 1990.

. .
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O* TABLE 1.5-1

TOTAL HISTORICAL AND PROJECTED SYSTEM AVERACE PEAK
DD8AND (50-PERCEhT POTEhTIAL)a w

LOUISVILLE CAS AND ELECTRIC COMPANY
.

Componite Load @ 86*F
Non-Industrial Temperature- Major Cas Actual or HistoricalYear , Base 0 70*F _ Sensitive Industrial Conversion Forecast , Data Baseb,

,

1965 389 MW 122 MW 285 MW 796 MW 818 W| 1966 411 W 176 }N 300 IN 887 MW 887 MV
| 1967 435PW 222 MW 297 MW 954 W 963 MW
i 1968 442 MW 316 MW 330 MW 1,088 MW 1,045 MW
| 1969 507 MW 362 MW 347 MW 1,116 MW 1,134 MW
! 1970 553 MW 350 MW 357 MW 1,220 MW 1,230 MW
j 1971 597 MW 408 W 365 MW 1,370 MW 1,334 MW
i 1972 664 PN 394 MW 375 MW 1,433 MW 1,448 MW
| 1973 683 PN 483 MW 405 MW 1,571 MW 1,571 MW

1974 770 MW 467 MW 430 W 1,667 MW 1,704 MW
1975 745 MW 520 MW 385 MW 1,650 MW 1,849 MW
1976 832 M'3 475 MW 400 MW 0 MW 1,707 MW 2,007 MW

| 1977 865 MW 499 MW 408 W 6 MW 1,778 MW 2,177 MW
| 1978 909 MW 519 MW 416 MW 18 MW 1,862 MW 2,362 MW; 1979 963 IN 541 MW 429 MW 42 MW 1,975 MW 2.563 MW1980 1,030 MW $65 MW 442 MW 54 MW 2,091 MW 2,781 MW v1981 1,102 MW 590 MW 459PN 60 MW 2,211 MW 3,017 MU

1982 1,191 MW 615 MW 478 MW 60 MW 2,344 MW 3,274 W
1983 1,286 IN 639 MW 497 MW 60 MW 2,482 MW 3,552 MW
1984 1,386 MW 661 MW 517 MW 60 MW 2,624 MW 3,854 MW
1985 1,490 MW 680 MW 538 W 60 MW 2,768 MW 4,182 MP
1986 1,598 MW 698 W 559 MW 60 MW 2,915 MW 4.537 MW!- 1987 1,710 MW 714 MW 581 MW 00 W 3,065 MW 4,923 MW
1988 1,825 MW 732 W 604 MW 60 MW 3,221 MW 5.341 MW1989 1,944 MW 749 MW 628 MW 60 MW 3,381 MW 5.795 MW1990 2,065 MW 765 MW 653 MW 60 MW 3,543 MW 6,288 MW

Correlation
coefficient = .9951

"See Section 1.4.2.
*

Average peak demand (50-percent potential) that would be expected
| strictly on basis of historical trends.
!

> *

!

!
' v
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TABLE 1.5.2-1

PROJECTED DtMAND AND CROVIH RATES-LOUISVILLE CAS AND '

ELECTRIC 'X)MPANY SYSTDi

Non-Industrial Major
Besc 9 70*F MW Temperature- Industrial MW Composite Load Percenti

. Year (% increment) Sensitive (% increment) Cas Conversion @ 86*F Total Crowth
. .I

'

1977 865 (A.00) 499 408 (2) 6 1,778 4.1
-

.'! 1978 909 (5.00) 519 416 (2) 18 1,862 4.7
:! 1979 963 (6.00) 541 429 (3) 42 1,975 6.1

"

*

1980 1.030 (7.00) 565 442 (3) 54 2,091 5.9,

1981 1,102 (7.00) 590 459 (4) ' 60 2,211 5. 7

y 1982 1,191 (8.00) 615 478 (4) 60 2,344 6.0
?'

- U 1983 1,286 (8.00) 639 497 (4) 60 2,482 5.9
[ 1984 1,386 (7.75) 661 517 (4) 60 2,624 5.7

~~ ~

il 1985 1,490 (7.50) 680 538 (4) 60 2,768 5.5
~

1986 1,598 (7.25) 698 559 (4) 60 2,915 5.3
.- 1987 1,710 U.00) 714 581 (4) 60 3,065 5.1
{ 1988 1,825 (6.75) 732 604 (4) 60 3,221 5.1
'

1989 1,944 (6.50) 749 625, (4) 60 3,381 5.0

[I 1990 2,065 (6.25) 765 653 (4) .60 3.543 4.9

(
;
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: Non-Industrial Base Load Crowth *

i

L' hen it is considered that, by definition, the non-inmuntrial component
. consists of everything that isn't either major indu* trial oc the af feet "
i

of temperature on load above a base mean temperature of 70'F, the magnitude*

j of the types of loads in this component to evident. Not only does this
represent new residential construction, which relates in part to population,

i growth and number of persons per household, it also includes increased
j usage by existing customers, replacement of older housing with newer and
; larger housing (generally all eltetric). commercial and service operations, i

t small industrial facilities, government services, recreational activities,
new usee for electrical energy, base load air conditioning, and so forth.,

| The Applicant has based iti residential customer growth on statistico
developed by the Louisville Area Chamber of Commerce and on trends it was
observing in its service area. These statistics are comparable to statistics .

| taken from cle 1972 OBERS projections for the Louisville SMSA, the Kentucky
Program Development Office prnjections for the Jefferson ADD, and the joint
state and local Housing Needs Analysis, for Jefferson County. In fact,:

.

! comparison of the statistics used by the Applicant with these scher projec-
{ tions consistently points to the conservativeness of the Applicant's '

j projections (see Table 1.5.2-2),
i j

j The Applicant recognizes that, in some areas, electric usst,e by existing
j customers is reaching a point of saturation. This would, on the surface,

seem to militate against continuation of the historical load growth. However,
there are many other new areas for which trends are developing; these can
reasonably be expected at least to offset the low growth trends of cider
markets. The following paragraphs briefly touch on the areas of ootential v .new demand for energy.

i

! New housing construction is trending toward much larger, more fully
} electrically equipped units than did new construction in the past. Electric
j water heating and clothes drying in new construction will,' in addition,
j replace what have been almost exclusively markets for gas,
i

Wile, for the purposes of projecting air conditioning seturation,
) homes esuipped with window units are considered air conditioned, they still
! represent future increased demand. Many of the window units eventually .

| will be replaced with larger central cooling units, especially when old ''

j furnaces are replaced.
1

Many hemes now have color TV, but the market is new color sets is
,

j not near saturation. Frost-free ref rigerators, dishwashers, freezers,

i trash compa : tors, home electrostatic dust filter systems, and many small
appliances I sve as yet reached a very low point on the saturation curve'

4

; and have a strong market capability.
.

The electric car and electric transit are vividly visible sources of
i potential new electric load of enormous magnitude the t is not reflected

*
; at all in the historical growth pattern.

4

9
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TABLE 1.5.2;2,
.

.

'

_

'

LOUISVILLE CAS AND ELECTRIC COMPAW .

; COMPARISON OF DEMOGRAPHIC DATA '

s.

'
,

; A. Population Projections - Louisville SMSA*
i

14uisv111e Chamber of Commerce OBER3" '

Yaar No. People Crowth Rate No. People, Growth Ratg
_

1950 576,900 576,219- -

1962'

762,393- - -

1970 826,553 1.84% ('50 '70) 827,927 1.87% ('50 '70)
1980 957,870 1.48% ('70 '80) 963,800 1.52% ('70 '80)
1990 1,115.112 1.54% ('80 '90) 1,146,300 1.59% ('80 '90)
2000 1,297,100 1.16% ('90-2000)- -

2020 1.568,500 1.73% (2000-20'!0)
- -

B. Population Projections - Jefferson County

Louisville Chamber of Consneree State and Local Covernment
Year No. People Growth Rate No. People Growth Rate

1

1970 695,055 695,055- -

1975 739,952 1.21% ('70 '75) 744,482 1.37% ('70 '75)%.- 1980 793,440 1.43% ('75 '80) 800,507 1.45% C75 '80)1990 906,360 1.34% ('80 '90) 925,136 1.47% ('80 '90)2000 1,063,915- - -

2020 1,3C4,458 1.34% ('90-2020)
- -

C. Persons Per Household - Jefferson County
'

Louiaville cas and Electric State and Local Government
Persons / Persons /

Year Customer Crowth Rate Household Crowth Rate

1970 3.3240 3.2160- -

1975 3.0670 -1.39% ('70 '75) 3.1422 -0.50% ('70 '75)1980 2.8600 -1.39% ('75 '80) 3.0591 -0.55% ('75 '80)

* Louisville standard metropolitan statistical area population projections
' *

are for Jefferson County, Kentucky; Floyd and Clark Counties Indiana.
b
Prepared by the Louisville Chamber of Comerce Research Department,
September 1973.

"U.S. Department of Commerce and U.S. Department of Agriculture,1974,
"

1972 OBERS projections--economic activity in the U.S., Vol. 5, Standard
metropolitan statistical areas, U.S. Water Resources Council, Washington, D.C.

*
s,,.

*

Housing Needs Analysist Coassonwealth of Kentucky, Kentucky Housing Corporation
and Local Government, Kentucky Executive Dept. of Finance & Administration,1974.
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Residenttal users will also be responsible for new load growth in
areas outside the home. New on the horizon are environmental concerns
which create, among other things, a requirement to establish new or re-

) modeled sewage treatment syntems. Roldu ve to existing dwellings, new ,~

construction tends to be further away f rom the enre area of the city.,

These result in a diversificativn of service facilities, transportation,
etc., which creates propor'.ionally more associated load per household

; than was historically rc.;uired.

Reutaurants will go to electric cooking and water heating, so that
the new restaurant will be a bigger iciad addition than it has been in the
past.

Enclosed shopping malls are a relatively new trend. Not only are the
stores air conditioned and brightly lighted, the pedestrian-wa.s are miso
artificially lighted in the daytime and fully air cond n ioned. The new
store is of ten self-service, with all merchandise spread out is attractive
displays in highly lighted areas. Until recently, bulk stock eas kept in
a dimly lighted, non-air conditioned warehouse or storeroom, uhtle only
saa:ple items were displayed in the store.

The trend to diversifying the large centra.1 department store into'

multiple neighborhood or regional stores and the trend to specialty shops
increase the average commercial space per customer over that historically

,

required. This diversity and expansion create additional electric demand.

New offices depend on more and higher levels of artificial lighting.
This significantly increases air conditioning requirements. These offices
also tend to be in high-rise buildings, which have increased pumping and eleva- V i

tor loads. The increase in the use of computers represents a substantial
increase in new load growth and creates still further air conditioning
demand. (Because of the heat generated by lighting and equipment in com-
mercial buildings, cosumercial air conditioning is turned on sooner Iwhen
outside temperatures are relatively low) than home air conditioning.
Therefore, a substantial part of the commercial air conditioning load is
actually included in the "non-industrial base load at 70*F" component.)

There appears to be enough evidence, from the loads in 1975 and Ir76,v

to warrant a reduction in the historical growth rate of the non-industrial
base load at 70'F component-at least in the near term until 1.>using con-

| struction resumes its pre-recession pace. Although the historical growth
rate hu been 8.1 percent, the Applicant has projected a modest rate of 4.0
percent in 1977, which is seen reaching 8.0 percent in 1982. Then, the rate>

is expected to decline to 6.25 percent at the end of the period under con-
sideration. .

.

The intentional conservativeness with which the Applicant has pro-
jected the contribution to fucure demands by the other three components

,

adds a further reason to project an adequate growth rate for this fourth
component. It must allow for the contingency that the other components
may have been underforecasted..
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Total Load Crowth

The final analysis is made by comparing the composite load of the
jfour major components of the forecast to the corposite load growth of '

l recent history (Table 1.5.2-1 and Figure 1.5-1). Based on a 1965- 1' i
! 1974 data base and an exponential curve-fit (as commonly used in the !

'

industry), the composite load growth shows an overall compound growth
rate of 8.5 percent, which would project forward to 6,288 W by 1990.

| How6ver, the growth rato forecast by the Applicant ranges from 4.1 per-
cent through 6.1 percent and back down to 4.9 percent by 1990. Thist

is because, for the period 1975 through'1976, some (but less than full)
( economic recovery was assumad to occur. This is reflected particularly

in the growth rate essigned to the industrial segment. The composite
growth rate for 1976, therefore, was estimated to be 1.6 perc ot. From
1976 forward, a gradual incrasse in recovery of the economy, particularly
in the large industrial sector, was projected. This is reflected in the
6.1 percent gr. wth rate. However, this race is predicted to decline to
4.9 percent (3,543 W) by 1990. The Applicant believes that the potential

[
,

for significant increases in the cost of electric energy and the sensi-
tivity to, and recognition of, diminishing natural energy resources. ]'!
wight reasonably be expected to create an economic and moral pressure i "

tor conservation in new growth. Further, retrofitting of existing i
i residen;;ial dwellings with air conditioning is expected to have reached j'

saturation by this time. Therefore, a slower growth rate should be in
effect by 1990.

;
;

I

1977 Summar Season 1.oads i

b A preliminary analysis of the actual 1977 sumser load data was
madt for comparison to Apslicant's forecast just before this Environmental '

Inp.:ct Statement was prin;ed. In general, the 1977 actual loads confira
.

the raasonableness of the L977 forecast. Although, because of normal |

ct4 expected deviations, the load experience for 1 year is not necessarily
conclusive ; t ici of the accuracy of a forecast which spans more than a j
decade, the 1977 experience does seem to indicate that the trend of the .)
Applicant's load forecast (i.e., growth rates substantially below those

eexperienced during the 1960's and early 1970's) is justified.

The 1977 su' amer se load data ara -htted in Figure 1.5.2-1. The
86* design base peak is.shown to be 1,748 W, as compared to 1,778 E
forecastea for the 1977 susmer season. While this 86* design base peak
for 1977 is well within the forecast suuracy the Applicant expects to
achieve fram year to year, the deviation within the components of that
loed indicate that a higher percentage of the air-conditioning 1 cad
appeared in the temperature-sensitive component than contemplated in
the forecast, resulting 1:. a comparable lesser amount appearing as a.

part of the non-2ndustrial asse load component. The temperature tensitive
component (1,748-1,175 = 573 W) was higher (573 W vs. 499 W) than fore-
casted. Also, the non-industrial base load (1,175 W base load - 426 W
1edustrial base load = 749 W) was lower (749 W vs. 865 W) thac forecasted.
As stated. the deviations in these two components tend to be offsetting.

,

| and the net effect on the 86* design base peak is rather small.
t ,

.
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The trenda noted in the 1977 load experience, if similarly absorved |

in subsequent years, may result in minor, but effaceting, adjusc.ents !
in the individual load components. Ilowever, there is ao indication that
the additional year's riata, when correlated with the historical data and _-
future trends represented in the current forecast, will materia 11f affect,,

the overall forecast nr need for p >wer as projected in the analysia, of
the Applicant's data as contained herein.
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, 2. 0 AREA OF INTEREST DESCRIPTION
|
|

Section 2.0 provides a general environmental description of the
area chosen by the Applicant for siting of their proposed 2,340-MWe power

*

plant. This aree. consists of those counties to which the Applicant provides
electric service, either partially or wholly: Jefferson, Oldham, Bullitt,
Meade, Hardin, Henry, Shelby, Spencer, and Trimble Counties (see Section 1.0
for details about the Applicant's service area). f:ounties peripheral to the
service area were also screened for potential plant sites. Because it is -

extremely important that sites be near an adequate water supply (for cooling
water) and fuel transportation routes, special attention was given to areas
adjacent to major rivers and within reasonable distances of the Louisville
load center and the Applicant's transmission system. Indisna was not
considered for potential pl.snt sites, however, because of the difficulty
of licensing an out-of-state utility. The methodology and criteria used
in the site selection study are presented in detail in Section 3.3.

An additional area screened for potential plant sites was the
Western Coal Field and Green River basin area in Muhlenberg County.
This locatfort offers a nearby source of coal and an adequate supply of

:' cooling wate r. However, because of its distance f rom the Applicant's
load center and the extremely high costs of constructing a large-capacity
power line, this area was eliminated from detailed consittration as an
area of inttrest.

b The following sections discuss the environment of the nine-county
area of interest for location of the Applicant's proposed generating
facility. Special emphasis is given those areas and environmental
aspects that would be particularly sensitive or unsuited to construc-
tion and operation of a 2.146-MWe fossil-fueled generating plant.

.

/.

l

. e

*%,

| 2-1
I

f .

!

| '
%

L . A = " . e *_ 42 M.h/ 0 % wa . s - -- N.. ~. .. . . 6 .

|.

I
4

i



._,

i
'

'

g ,

. ;

P , .,, ... e- - ~ M,,

i

i

4
'

1

2.1 THE ATHOSPilERE
a

Clamate affects power plant siting in at least two major ways: thes.o

quantity of precipitation received annually determines the water avail-,

{ able for power plant cooling, while wind, temperature, and humidity~

detertsne the say air emissions and the concentrations of air pollutants;

are diffused. Plant design is also affected by the frequency of occur- l
*

rence of storms accompanied ~by high velocity winds.- *

.

Cenerally, sites in areas of minimum relief are more desirablei
because cooling towers and chimneys can be shorter than in valley loca-j tions and less reheat or effluent velocity is needed to elevate the

*

chimney and cooling tower plumes above the terrain. In level areas,
4

!
either mechanical draf t or natural draft towers may be used; also, if4

natural draft towers are used, they ueed not be as tall as in areas
| where elevation dif ferences are great. There are usually fewer local I

|
'

incidences of air drainage effects on natural fogging and icing or coolingi ;tower plume-induced fogging and icing in area, of level terrain.!

) Three kinds of state and federal regulat:ons concerning the mainte-
,

!

nance of an acceptable level of air quality effect power plant siting:i
federal and at.te Ambient Air Quality Standards, federal and state New

| Source Performance Standards, and federal standards designed to prevent
the significant deterioration of ambien: air quality by pollutant emissicasi from a new source. These regulations are discussed in more detail in Sec-<

tions 5.1.2 and 6.1.3. For power plant siting, the most stringent regula-
tions that must be met cre those gcverning the prevention of significant

,

: deterioration of air quality. These regulations put a limit (increment)' **'

on the amount of new concentrations of sulfur dioxide and particulate
matter that may be added to those already existing in an area (see
page 5-17).

1

2.1.1 Climate;
>

;
The service area is typical of the Ohio River Valley and has a!

moderate continental climate with warm, humid summers and cold winters.1

Based on 85 years of records from Louisville, Kentucky, temperaturesrange from -19' to 107'F. Abundant precipitation is rather uniformly
distributed throughout the year and is conducive to agriculture.

,

! The prevailing (most frequently occurring) wind direction in the
<

srea is generally from the south through southwest, although there are
seasonal variations. Due to the relatively light annual average wind
speed and Icw mixing depth, meteorological conditions are occasionally

}
- conducive to the buildup of air pollutants, partibularly during thelate summer and augusn.
;

f

2.1.2 Air Quality,

>

The Applicant's service area lies within two Air Quality Control
Regions (AQCR's) in northern Kentucky. These are the North Central AQCR

',-

.
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(Trimble Henry, Oldham, Sholby, Bullitt. Hardin, and Meade Co nties); |

and the Louisville Interstate AQCR (Jef fers.>n County in Kentucky and Floyd l

and Clark Counties in Indiana). %--

In the North Central AQCR, concentrations of sulfur dioxide and.

particulates are well below the primary standards (for an explanation
of the various air quality standards, see Section 5.1.2). However, air
quality sampling has been conducted in only six cities--Elizabethtown,
Shelbyville, Bardstown, Leitchfield. LaGrange, and Shepherdsville.
Consequently, air quality data for many areas are lacking.

Industrialization in the Louisville Interstate AQCR has caused
frequent violations of the sulfur dioxide and total suspended particulateambient air quality standards. Recognition of the air quality problem
has resulted in the recent designation of the region as an Air Quality
Maintenance Area (AQMA).

All areas of rentucky, including parks (see Section 2.8.10) and
AQMA's, are presently designated Class II (see Section 5.1.2) with respect
to allowable increments of significant air quality deterioration.
Additional degradction of air quality in Jefferson County would not be
permitted due to the existing problems. A redesignation of the park and
pristine areas to Class 1, which would further restrict allowable degra-
dation, is not anticipated for approximately 1 or 2 more years (Lueck,1975).

Generally, the service area is characterized by rolling hills; ini

parts of Jefferson, 3ullitt, Hardin, and Meade Counties, these rise over
600 feet from the valleys. This could present a potencial air qualicy .,,,

problem due to plume impaction on the hills or to downwash effects.
Within the Ohio River Valley, the flood plain is of varying width but
is flanked on either side by bluffs that typically rise 400 feet from
the valley floor.

Air quality problems associated with plume impaction
and downwash effects are likely to occur along the entire reach of theOhio River.
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2.2 THE. LAND

Relief, drainage, soll and rock type, and geologic structure af fect
szte development costs, detersine the natural hazards to which the power

j plant will be subject over itu economic life, and determine the magni-,

tude of ground and s.urface water con';asination probleau and engineering
,

i costs inct tred in envirotuwncal protection measures.

1 i

; 2.2.1 physioaraphy aid Tupography

| Most of the area of interest lies within the Bluegrass Region and
Hig;hland Rim Sections (Figurn 2.7.1-1) of the Interior Low Plateau

; phyalographic province, which includes all of central Kentucky from tia
Cumberland Plateau west to the Tennessee River.

' Oldhan, Henry, Shelby, Spencer, and Trimble Counties and parts of
| Bullitt and Jefferson Counties lie within the Outer Bluegrass Subsection
i of the Bluegrass Region (Figure 2.2.1-1). The remainder of Jefferson
I and Bullitt Counties avi major portions of Hardin and Meade Count.ies
I lie within the Highland Rim Section, or "the Knobs," of the Pennyroyal -

j District (see below); the southern portion of Hardin County and the
western third of Meade County lie within the Shawnee Section of the
Interior Low Plateau Province.

The physiographic provinces in Kentucky are directly linked to the*

; surficial geology. The Bluegrass Region is an uplifted peneplain and
' is in the very early stages of stream dissection. The landscape is

,

b typ.cally a flat or gently rolling upland,' tith stream valleys actively,

cutting deep into the peneplain.

i Topographically, the Bluegrass Region is a great. Jost that has been
nearly leveled by erosion at 900 to 1,000 feet above iean sea level near4

the center and sloping tu lower elevations at its periphery. Thus,'

within the study area, elevations range from the normal levels of tne
. . McAlpine (420 feet) and Cannt.lton (383 feet) pools of the Ohio River

; to heights that approach 1,000 feet along the southern and eastern
'

borders. The soils, derived'largely from limestoner, are generally
very fertile, and the land surface is rather level above the bluffs of

the Ohio River. The bluffs frequently are in excess of 300 feet in height
and in many places are precipitous. Along the river edge there are -

i extensive flood plains' that may be several square miltse in extent, but
i they are not continuous.

' The t) uter Bluegrass Subsection, which includes most of the service
area, is primarily the outcrop belt of Late Ordovician strata belonging
to the Cincinnatian Series. The Inner Bluegrass Subsection in an outcrop.

area of !!iddle Ordovician, Champlainian Series strata exposed a : thei

center of the Lexington done. At the southw4 stern border of the service
area, a feature called the Highland Rim or "the Knobs" marks that boundary
between the Bluegrass and Mississippian plateau regions. The Knobs
are erosional remnants forr.ed from the outcrop band of Devonf an shales.-,

These hills, often conical in shape, lie along the vestern edge
V
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of the Outer Bluegrass in a broad belt 10 to 15 miles wide. The hills.

are capped and prese.ved by weak sandstones and cherty limestones. Some,
'

f of these hills rise more thra 600 feet above the dissecting stream valley
j floors.
;-

| The Shawnee Section is a low plateau that lies largelv on Mississip-
| pian sandstones and limestones. As nated, in the service area it is
; present only in southern Hardin County and weutern Meade County. The
i area is of generally low relief and 11 marked by karstic topography where
! soluble limestones underlie the sandst ones. As a result, there are |

[ many caves and sinkholes, particularly in the extreme western and south-
j western parts of the area under consideration.

]
'

i North of Trimble County, beginning at the Indiana bank of the Ohio
River, the landscape beccaes more subdued and is characterized by the4

i effects of continental glaciation. This region is known as the Till
i Plains Section of the Central Lowlands physiographic prsvince and en-
} compasses most of central Illinois, Indiana, and Ohio. The till plains

{ of this province generally have low relief and contain stream valleys

! in a youthful to mature stage of disseccion. Drainage ~is not directly
j controlled by bedrcek structure or lithology because of the surficial
j blanket of glacial sediment that covers most of the region. I

i

j 2.2.2 Geolony

i
Stratigraphy'

I
t

j N-- The oldest exposed strata of the region are of Ordovician age (see '
i Figure 2.2.2-1) and occupy the central and eastern portions of the service i

area. Strata exposed in the western part of the service area, particularly :

in Oldham, Jefferson, and Bullitt Counties, become progressively younger. !
At the western border of the service area, bedrock outcrops pass from ' 8

Ordovician to Silurian to Devonian and finally to Lower Mississippian at !,

! the western tip.
1

! Strata of the Ordovician System (Figure 2.2.2-2) are present at the
| bedrock surface throughout the Cincinnati Arch structural province and

|
| are present in the subsurface throughout the region. The Bluegrass -

section of northern Kentucky is primarily formed on Ordovician strata, ;

ext.ept for a narrow oand of Silurian and Lower Devonian strata at the

{ outer perimeter. The Upper Ordovician (Cincinnatian Series) strata form
j a thick sequenco of interbedded shale, limestone, and dolomite. These
j strata are exposed throughout the Outer Bluegrass and Eden 3 hale Belt ;
; physiographic subsections (Figure 2.2.2-1). Midd?o Ordovician (Champlainian j

Series) atrata are composed of a massive limestone and dolomite sequence, -

'

*
| with a few beds of sandstone and shale. These strata form the Inner Blue-
: grass Region and are exposed by erosion at the center of the Lexington
i (Jessamine) structurel done. The Lower Ordovician (Canadian Series) strata

are also composed mostly of a thick limestone and dolomite sequence and
are present throughout the region f.n the subsurface.,

~
i
l

; 11m Silurian strata include a relatively thin sequence of massive
; s ,, limestone and dolomite beds, and . few thin shale beds. The massive
|
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ERA P2R100 AGE (millions of years 8.P.)
)

Quaternary Present to 2^ l
'" * '"

Tertiary tiI to 65 2

Cretaceous 65 2 to 135 t 5

Mesozoic Jurassic 135 2 5 to 190 2 5

'Triassie 190 2 5 to 225 i 5

Permian 225 2 5 to 270 2 5
Pennsyl vanian 270 2 5 to 320 2 5

Mississippian 320 2 5 to 340 2 5

Devonian 340 2 5 to 400 2 10p,y ,,,,

Silurian 400 2 'O to 430 2 10b
Ordovician 430 2 10 to 500 (?)
Cambrian 500 (?) to 600 (?)

Precambrian 600 (7) to 1.4 billion (75
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LOUISVILLE GAS & ELECTRIC CO.
,

TRIMBLE COUNTY GENERATING PLANT
,

,

GEOLOGIC TIME SCALEu

Source: H. Faul, 1966.
FIGURE 2.2.2 1
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TRIMBLE COUNTY GENERATING PLANT
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SOURCE: GENERALIZED GEOLOGIC COLUMN
FUTURE PETROLEUM PROVINCES
OF THE UNITED STATES- OF REGIONAL PALEOZOIC STRATATHElR GEOLOGY AND PCTENTIAL, -

|1971, AAPG, MEM0IR 15, '

*
V.2, 1971. PAGE 1170. FIGURE 2.2.2-2 1
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carbonate strata form a karstic or sinkhole topography along the north-
south trending outcrop belt that ranges from Trimble County on the'
north, Meade County on the nest, to Bullitt County on the south. Joints
are usually opened to a substantial degree by ground water solution

, activity. Ground water (and any water-borne contamination) is carried
along these open joints, although the rock itself is tight and has very
little primary permeabilfty. Percolation of ground water (and chemical i
solutions contained in it that result in openings along joints) continues

!sownward until it is interrupted by one of the shale beds. Ground water 1

is usually discharged just above these shale strata and forma contact
springs along a valley wall.

Strata of 1ower and Middle Devonian age are massive carbonates,
similar to the Silurian carbo ates previously described.

IUpper revonian strata consist of a thick sequence of dark shale. L

These shales naturally form gentle slopes and subdued topography.
'

Mississippian age strata are mostly massive carbonate beds that
form an outcrop belt of highly developed karstic topography (Mammoth

,

Cave and other well-known caverna lie within this belt). I

Pleistocene deposits are mostly associated with periods of gla-
cistier,. Sand and gravel outwash fills the channel of the Ohio River,
except for a thin upper layer of recent slluvial silt that covers most
of the flood plain.

1Structure-

|
The service area lies predominantly within the Central Stable Region. t

!The closest orogenic region is the Appalachian orogenic belt, which lies
about 150 miles southeast of the plant site at its closest approach. j

i

The Central Stable Region is a tectonically stable area, character-
ized by gently dipping Paleozoic sedimentary strata overlying a Pre-
cambrian basement complex of igneous and m.etamorphic rocks. Large
structural basins (downwarps) and structural arches (upwarps) have been

[active primarily throughout Paleozoic ties. Both the dominant rand sub-
ordinate regional structurst feature. of the area are illustrated on
Figure 2.2.2-3.

'Itc service area is located on the west flank of the Lexington dame, I

a structurally high portion of the Cincinnati Arch (Figure 2.2.2-1). The
eastern shelf of the Illinois Basin lies further west, forming the Penn-

1sylvanian coal fields of couthern Indian and we' stern Kentucky. All of 1tha. exposed Paleozoic strata dip gently towards the vest at about 20 to-

40 feet per mile.
'
,

\
-

The Cincinnati Arch is a north-south trending structure separating (the Illinois Basin on the west from the Appalachian Basin en the east.
On its northern end, the Cincinnati Arch bifurcates into the northwest {.

j
trending Kankakee Arch and the northeast trending Findlay Arch. On its ;

'

southern reach, t'na crest of the Cincinnati Arch undulates, forming the
.

,

- _ (
.
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Lexington dame, the Cunberland saddle, the Nashville done, and other

! minor strue : ural irregulcrities.
%se q

'

} The Illinois Basin is the dominant structural feature west of the ,

j service area. lhe deepest portion is the Fairfield Basin, where the
| Paleozoic sedar.catary sequence exceeds 14,000 in thickness. Subordinate
| anticlinal and c.ynelinal tr.nds within the basin have resultad from

'

i minor warping of the Precambrian basement.

The Mississippi Embayment at the southeastern corner of the region
is a structural trough that developed during the Late Cretaceous and

;

j cantinued to cu5m.de intermittently until the end of the Eccene Epoch.
; The Mississippi Emba3 ment is external to the geology of the service
i area and is not contained sithin the Central Stable Region.

The ma or faults and crypto-volcanic disturbances within the region.

! are illustrated on Figure 2.2.2-4. The most predominant fault system
j is the Rour.h Creek lineament, including the Rough Creek fault zone on
; the western side of the region, and the Kentucky River fault 23ne on
f the eastern side. Fault patterns are generally complex, both along

the Rcugh Creek lineament and along the associated branch systems.
j Structtral displacement has affected Pennsylvanian age strate but not

the Tertiary strata of the Mississippi Embayment area. Therefore.
*

{ movene.st along this fault system is dated as post-Pennsylvanian and
| pre *|c:tiary in age.

The regional north-south trending fault systems are relatively
discontJevous and lese frecuent than the east-west trending systems. ,_-

<

! West of the service araa, the closest major north-south trending facit
|

1s the !!t. Carmel faalt. Movement along the Mt. Carmel fault probably ,

began in the Late Mississippian and ended by the Early Pennsylvanian.j

East of the plant site, the Litt2' Hickman-Bryan Station fault zone is'
,

the closest major nceth-south trending lineament and has been tentatively4

; dated as having occurred during the late Paleozoic era.
I

;

Crypto-volcanic disturbances occur on both the north and south side
-

:

i of the Rough Creek lineament. These are very local atructures that are ,

I

| intensely fractured and are helieved to have been unsuccessful attempts
'

at volcanic eruptions. The crypto-volcanic structure closest to the !
3

plant site is the Jeptha Knob disturbance of eastern Shelby County,
i Kentucky. Jeptha Enob is dated as Early Silurian, and undisturbed beds !

1 of Middle Silurian age cap the structure. Jepthe Knob is complexly j

j faulted and has an expo' sed core of older Ordovician strata. The ;

structure is very localized and has a diameter of only 3 or 4 miles. 1-

i Other crypto-volcanic dicturbances in the re; ion are probably similar
in age. ,

,

j

'

i
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ILLIN015 STATE GEOLOGICAL SURVEY
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Seismicity

'
n

The entire service area is located in a region defined as Zone 2-'

e::pected moderate d.smage--as determined by the National Oceanic and
Atmospheric Administration (1972).

, !!ineral Resources

Significant mineral resources and industries are summarized as
follows:

- 1. Sand and gravel processing plants along the Ohio
River flood plain-two in Carroll County. and five
in Jefferson County at Louisville

2. Crushed stone quarries-10 quarries along the
Lower Devonian and Silurian outcrop belt, all
in limestone or dolomite

3. Oil and gas fields-none being used in the service
area, though there are aress of rock structure used

..
for underground gas storage

2.2.3 Soils

/ Althe ugh all soils of Kentucky han not been mapped, the principal
soil divisions and major soil .associat ions correspond very closely with,

| the boundaries of the physiographic provinces. Generally speaking,"
the soils of the Bluegrase Section are t.se most fertile and amenable
to agriculture, but become progressively less so in the Highland Rim

| and Shawnee Sections. The soils are moutly podzolic and range in color
f rom yallowish or reddish brown through gray-brown to dark brown.

Glaciers of the most recent Wisconsin Age did not reach the Ohio
River, but earlier glaciers of the Illinosan " ice age" terminated at
or slightly beyond the Ohio niver in Ken:Lcky. The northwestern half
of Tritable County was covered by the Il1Jnoian glacier, although the
southern terminus of the 1cc sheet barely touched the adjacent northern
counties in the Louisville Gas and Electric Company service area. Soil
deposits directly associated witn the Illinoian glacier usually includei

"

a thin layer of glacial till overlying bedrock. Loess (windblown silt)
, ' , is usually found as surficial deposits in areas near the glacial'

. terminus. The loess is generally thin and forms a wedge that pinches
out rapidly towards the south, away from the ice front.

'''' -
2.2.4 Terrestrial Flora and Fauna

Flore ' -,

-

Vegetation, other than agronomic or horticultural crops, in
typical of the Western Mesophytic Forest Region as described by
Braun (1950). It is a mosaic of unlike climaxes and subclimaxes and
generally is ecotonal ire nature. Oak-hickory forests or prairie communi-.

ties are not uncosmon but also are not extensive. Edaphic and secondaryw
..

h
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comununities are scattered throughout the area, giving it a very complex i,

floral meructure. The extent of diversity of the flora within the
service area, including that of the Ohio River, is indicated by the '*

,
'

presence of more than 100 different families of plants that ra .ge
from the algae and rooted plants in the river through the mosses wid
liverworts, grasses and sedges, to the composites. In addition, there,

are extensive stands of second growth timber, especially in the hilly-

dreas 'nd ravines where the soils Cannot be tilled.

Seilheimer (1963) identified 168 species of phytoplankton, in-
N cluding the diatoms, from the Ohio River at Louisville.

The riparian vegetation included cottonwood, American alm, red
ela, several species of maple, asn, hickory, black walnut, river birch,

,

and other species common to the lowlands of the Western Mesophytic -

,

g Forest Region (Braun, 1950). .

.

Rare and endangered species likely to appear in the service area '

are discussed in Section 2.8.5. !

Fauna

The amphibians and reptiles of the service area may be considered, f
in many respects, as transitional between the eastern and western ;

faunas as well as between the northern and southern. Still, there are ,

. about 30 amphibian species and a similar number of reptile species
known from the area. The amphibians include frogs, toads, salamanders,

,

L sudpuppies, sirens, and he11 benders. The reptiles include turtles, '

'
snakes, and lizards. ),

'
,

in a recent study of the nesting bird population of the area, '

74 species were listad. Among those not included in the list, but '

likely to be preser.: in the area, were at least four species of owls, !

three species of goatsuckers, and many species of migratory waterfowl;--
r

the latter f requent the area during their spring and fall migrations. !
Waterfowl, mourning doves, and bobwhite are the principal sport species !

-

of the area. i

.

There is nothing remarkable about the i=====lian fauna of the |

k area under consideration. Common among the ==== mis are opossum, shrew,
, ,isole, br t. . cottontail, chipmunk, ground sqvirrel, cree squirrel, wood- ;

chuck, flying squirrel, mice, vole, woodrat, muskrat, red fox, gray fox I
mink, striped skunk, and the white-tailed deer. Squirrel, woodchuck, '

W cottontail, and white-tailed deer are the principal sport species.
IRare and endangered species likely to appear in the service area !

are discussed in Section 2.8.5.
|
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2.3 THE WATER

This section provides a general description of the res;ional ound
and surface water hydrological setting, with emphasis on items in.portant
to citing of a fossil-fuel power plant, including water availability,'

flood hsrseds, and water quality, standards, and uses.

Surface water hydrology constitutes one of the most significant
areas of concern in the siting investigations for fossil-fuel power
plants. Ine major plant structures must be protected to ensure normal ,

plant operation during severe floods. The availability of an adequate
and reliable long-term water supply largely defines the plant capacity
and permissible cooling m des at a potential site. The suitability of
sites for anticipated plant effluents as they relate to water quality
standards in the receiving streams is also an important consideration.

2.3.1 Id_entificationd

Greund Water

Ground water resources in Kentucky are primarily limited to bedrock
aquifers, except for the sand and gravel outwesh that fills the Ohio
River buried valley. Most of the service area is underlain by lime-
stone and shale that yield from 0.1 to 10 gallons per minute (spm) from
drilled wells.

*- Surface Water

The major surface water features of the service area include the
segment of the Ohio River from Madison, Indiana (River Mile 558) to the
downstrean boundary of Meade County (River Mile 691), tbc. lower Kentucky
River, the northern Salt River, portions of the Green Rf * er, and a
number of Kentucky tributaries of the Ohio River. The s reans are shown
on Figurc 2.3.1-1 and characterized by streamflow data g ven in
Appendix C.

.

By far, the most abundant source of surface water in the service

area is the Ohio River. Its drainage area at Louisville is 91,180
square miles and its average annual runoff is 16.73 inches per year
(U.S. Geological Survey, 1974a). The Ohio River is highly regulated by,

', numerous main-stem and tributary reservoirs, nost of which have been '

constructed by the U.S. Army Corps of Engineers since the early 1930's.+

[ The main-stem locks and dans permit a large volume of river navigation.
1

The northeasters portion of the service area lies within the
Kentucky River basin. At its mouth, the Kentucky River has a drainage.

area of 6,966 square miles (Commonwealth of Kentucky, 1965), and an,

average annual runoff of 17.87 inches per yea *: (U.S. Geological Survey,
1974a). similar to the Ohio River, the Kentucky River is also regulatedt

I by a number of upstream reservoirs; 14 locks and dans along its main
stem allow navigation use..

* %
,
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The central part of servici: area is located in the Salt River
basin. The Salt River, which drains 2,920 square miles (Commonwealth , , , ' '
of Kentucky,1965), discharges to the Ohio River about 15 miles
downstream from Louisville. Its average annus1 runoff is about 17.5
inches per year (U.S. Geological Survey,19744). The Salt River's flow.

will be partially controlled by Taylorsville Dam and Reservoir, presently
under construction by the U.S. Army Corps of Engineers, on one of its
upstream tributaries (U.S. Army, 1974).

The extreme southwestern portion of the service area lies within
the Creen River basin. The Creen River is regulated by four large
U.S. Army Corps of Engineers reservoirs. Navigation is provided on
the Green River by a series of five locks and dams. The Green River
discharges to the Ohio liver approximately 25 miles downstream from
Owensboro, Kentucky. It has a drainage area at its mouth of 9,229
square miles (Commonwealth of Kentucky,1965), and an average annual
runof f of 19.3 inches per year (U.S. Army,1974).

In addition to the above major river basins, a number of minor
tributaries--many of them small, intermittent streams--within the
service area discharge directly to the Ohio River. These tributaries,
fron upstream to downstream, are:

| Patton's Creek River Mile 576.2
Eighteen Mile Creek River Mile 580.8
Harrods Creek River Mile 595.8
Coose Creek River Mile 597.6

**'Beargrass Creek River Mile 602
Upper Paddy Run River Mile 612.2
Lower Paddy Run Piver Mile 613
Cane Run River Mile 616.4
Mill Creek River Mile 625.5

'

Salt River River Mile 630
Otter Creek River Mile ~636.5

,

Doe Run River Mile 642.3

Draining uuch of eastern Oldham County, Shelby County, and Spencer
County are several tributary creeks of the Salt River--Floyd,'s Fork,
with its headwaters in eastern Oldham County; Brashears Creek, and its
feeding streams--Cuist, Clear, and Bullskin Creeks; Plum Creek, Beech
Creek, Little Beech Creek, and Crooked Creek in Spencer County. Floyd's i

Fork and its tributary stresas also drain much of Bullitt County.

The n.irthern pertion of Rardin County is drained *oy the Rolling
Tork of th= Salt River and by Otter Creek (see above). The southern |

&nd southwestern parts of the cou.nty are drained by the headwaters of-

ti-e Nolin and the Bough Rivers, respectively.
;

Heade County has few surface streams-Doe Run (ses _above), and
Wolf Creek and Spring Creek on the county's western boundary. which enter
the Ohio at River Mile 676.7 and River Mile 686.1. Trimble County=

streams are described in 5.3.
; -
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RYDROLOGIC BASE MAP

FIGURE 2.3.1 1
2-25 --

. . . . .
'

e'
. . . . . . . . _ . . . . .

\
-

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



. _ __.

,' i
*

. .

.

' - wor -

- - - _,n . m - - r- - - "un;
(*
. . .

2.3.2 Water Quantity,
, e
'

Cround Water
Is

Most of the service area is underlain by limestone and shale that |
yield from 0.1 to 10 gallcas per minute (gpm) from drilled wells. !
Wells penetrating the sand and gravel aquifer along the Ohio River,

flood plain yield from 200 to 1,500 gpa. On the uplands, dug wells
that terminate at or near the bedrock surface are in common use.

,

Ground water supplies sufficient water for regional domestic use
(7,500 gallons per day [gp..]) from wells situated on alluvium and along
drainage lines (Hall and Palmquist, 1960; Palmquist and Hall, 1960;
Brown and Lambert, 1963; Callaher and Price,1966). Upland wells and
wells situated away from drainage lines usually fail to yield a usable
quantity of water.

It has been estimated that ground water contributes 15 to 30 per-
cent of annual stream flow in the Bluegrass Region (Hendrickson and
Krieger, 1964). This estimate can be applied to much of the service
area as well. Surface streams in Heade and Hardin Counties, located in,

the Mississippian Plateau Region, receive a greater ground water contri-'

bution due to solution basins and karstic topography.

Surface Water

Average precipitation in the service area ranges from 42 to 44
inches of rain annually. Surface runoff is rapid due mainly to,

; impermeable strata (limestones, shales, and siltstonas). In summer,
'

many of the smallor streams become intermittent, while the larger stream.s
tend to pool or to maintain a low flow (1 to 3 cubic feet /second [cfs)).
Many of the streams that have gauging stations have no flow or only very

.

low flow registered for the 7-day, 10-year low flow. Appendix C pro-
vides a summary of streamflow characteristics at continuous gauging
stations in the service area, including station numbers and names,
drainage areas, periods of record, maximum instantaneous and minimum
and average discharges, and (where available) the statistical 7-day,
10-year low flow.

Streamflows in the service area are extremely variable. Maximum
instantaneous (flood) discharges are very high, as would be expected
in areas with Isrge topographic relief. Ratios of peak flood discharges
to average discharges for the smaller tributary streams range from 90
to 325 as compared to the same ratio for the highly regulated Ohio,'

Kentucky, and Green Rivers, whose ratios are 15, 10, and 19, respet-
; tively. This is true even though the average annual discharges per
'

square mile for the streams are nearly the same. This indicates that ;

flash-flood couditions can be expected on the smaller tributaries.-

Flood-hazard considerations are "..lghly site specific. Therefore, j
it would be impractical to define the areas and depths of flooding at |
all points in the service area. However, available information on |

! expected flood elevations along the Ohio River in the service area is *
-

given in Figure 2.3.2-1.
s.
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Many of the smaller streams in the service area exhibit extremely
low discharges at times; the minimum discharges of record for several*

m.of the stations were zero flow. Examples of the 7-day, 10-year low flow
averagas for some of these streans follow:,

County Stream efs

Heade Doe Run 5.2
Otter Creek 4.0 *

Hardin Nolin River 34 0
Rolling Fork 1.7

Jefferson Beargrass Creek 0.1

Oldham Harrods Creek 0.2

These data indicate that cua11 tributaries cannot provide significant
or consistent surface water supply without large ster:hge facilities.

The umount of storage necessary to provide an adequate water supply
for a proposed power plant depends on the flow characteristics of the

t stream f ron which the withdrawals are to b:: made. Therefore, no precise
estimates can be made of required storage until sites are identified
and detailed study undertaken. However, the following guideline is
suggested. The guideline is based on three assumptions. First, tSeamounc
of sustained withdrawal may not exceed 10 percent of the average flow -

of the stream under consideration. Second, sufficient storage will be #

provided to meet water-supply demands and a minimum downstream flow na
less than the histort .al 7-day,10-year streamflow. Third, the average
discharge of a typic a stream is assumed to be 1.3 cfs per square mile
(a typical value r~or tributaries in the service region). Based on
these assumptions, for each 10 cfs of water-supply withdrawal, 77 square
miles of drainage ar.sa will be required for the stream under considera-
tion. If the additional assumption is made that withdrawal from storage
will be required for nine consecutive months during critical low-flow
years, each 10 cfs water-supply rate will require approximately 6,000
acre-feet of storage.

,

'. #

2.3.3 Water Quality

Cround Water
s

Because the bedrock aquifers are relatively impermeable, the
saline connate water (water trapped in rock since its deposition) has i-

not been hydrodynamically flushed by meteoric water (precipitation; to
| a significant depth. Water produced by deeper wells is usually brackish

and be.:omes saltier with increasing depth. Sulfur water is sometimes
encountered in wells and springs. Bullitt's Salt Lick near the Salt River
has been a notable salt supply since pioneer days..
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The fresh-salt water interface lies approximately at elevation j
'

400 feet (mean sea level) along the Ohio River, and at 700 or 800 feet i
in the upland reaches. Numerous springs in Heade and liardin Counties j
have low to medium chlorine concentrations of 3 to 100 parts per .

million (ppm) (Hopkins,1966). $
*

i
Surface Water I,

;

The water quality of surface streams and ground water over the nine- | '
county service region is generally good or acceptable. Appendix D re- j
sents recently measured maximum and minimum concentrations of selected i
water quality parameters on the Ohio River, Kentucky River, Harrods
Creek, Salt River, Rolling Fork, and Green River. Table 7 of Appen-
dix D explains the significance of those selected paraueters with I

regard to possible use of the stream for water supply or discharge ;
for the proposed plant. I

;

Because of the limestone, calcareous shale, and siltstone strata, !
vater throughout the service area is generally medium-hard to very hard I
(75 to 250 ppm total alkr.linity). The water usually has a slightly ;
alkaline pH ranging f ro;a 7.0 to .8.4 and is well buffered due to the
carbonate-bicarbonate system. Cation balance is normal for alkalinities

.

of the above range-Ca > Mg > Na > K. Specific conductance will - -

usually range from 300 to 600 microhmos. Seasonal cycles cause tne
.

smaller streams of the area to show greater variattuns in dissolved
solid concentrations (residue at 105*C) than the area's larger, perma-
nent streams. These concentrations range hor 150 to 500 ppm chlorin- !*

icy (aslinity). .

Coliform counts in the Ohio River at LJuisville, Kentucky vary i

videly. In a survey carried out by EPA in 1971, total coliform averaged
4,500 per 100 milliliter (al) and fecal coliform, 140 per 100 ml, with
ranges from 40,000 to 10,000,000 per 100 ml for total coliform and 700
to 890,000 per 100 mi for fecal coliform.

.

High coliform e,ounts tend to occur during periods of low flow in
the river. Late spring and sunmaer tend to foster these high counts.
Other enteric bacteria also have been encountered-Salmonella,
Shigella, and Klebsiella. Thus, raw Chio River water must be disinfected
before any industrial or domestic use. .

Three water cuality standards applicable to the Ohio River and f
streams in Kentacky that are most relevant to power plant siting are '

temperature, dissolved solid concentrations, and pH. These standards .

. are defined in detail in Appendix D. Table 8. First, depending on !
the temperature and qi.antity of discharged water and the flow in the I

'

receiving streams, the temperature rise is likely to be the limiting
criterion for discharges to the Ohio River. The maximum-allowable-
temperature criterion is likely to control discharge to tributary .

streams. Final determination for each individual site would be made i

using monthly stream-temperature date. .

.

$
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Second, depending on the quantity and dissolved-solids concentra-
i tion of discharged waters, it appears that meeting the dissolved-solids-

concentration criteria in the Ohio, Kentucky, and Green Rivers will be
no problem. However, because of the extreme low-flow conditions in,

'

smaller tributaries, total plant discharges probably cannot be accepted*

in the smaller tributaries.
.

Third, considering the alkaline conditions of the surface streams
in the study region, indicated by the high pH values, the dif ficulty

i or esse of meeting the hydrogen-ion criteria will depend on the antici-'

pateo alkalinity or acidity of 01aut discharges. Depending on the
i characteriscies of the fuel to be consumed by the proposed plant, the

untreated discharges from the plant may be alkaline or acidic. If
alkaline discharges are anticipated, neutralization facilities are likely
to be required in order to meet the pH criteria. However, if scidic
discharges are anticipated, such neutralization facilities may not be
required.

2.3.4 Water Use
'

Ground Water

Though the most predominant water source in the service area is *

from surface water, significant quantities of ground water are being
withdrawn f rom counties bordering on the Ohio River. Greatest use is
in Jefferson County, particularly for the city of Louisville. Individ-
ual industries in the county withdrew 24.2 million gallons per day (mad)s.,

; from sand and gravel aquifers in 1968 (Mull et al.,1971). In two other
,,,

counties, Meade and Oldham, nearly all water supplies are derived from
ground water aquifers; in Hardin County, about 75 percent of the
water used is ground water.

Surface Water
.

Surface st.eams in the service area are used for urban / industrial
and agricultural supply, navigation, and recreation. The main source
for urban use is the Ohio River, particularly for the city of Louisville;
in 1968, the Louisville Water Company withdrew an average of 114.6
million gallons per day from the Ohio, of which 62.3 agd was for public
supply and 52.3 and for industrial supply. Individual industries with- jdrew an additional 76.5 agd from the Ohio River in that same year (Mull
,e_t,M.,1971). Many of the smaller streams in the service area providet

aupplies adequate for agricultural use--watering domescic stock and'

some irrigation.

'

The major rivers in the study region are used extensively for navi-
gation. The McAlpine Dam, placed in operation in 1961, provides a
normal pool at elevation 420 feet (msl) for navigation upstream on the ,

Ohio River beyond the service area. A navigation pool at elevation
383 feet (msl) is provided downstream from Louisville by cannelton Lock ,

-

and Dam, which began operation in 1966. These facilities provide a
minimum navigation charnel of 9-foot depth.

, 'a
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Navigation facilities on the Kentucky River provide a minimum
ns igsble depth of 6 feet throughout the pro:ect. A Green River navi-

y gation syste:a is connected directly with the Ohio River navigation i

project and provides slackwates navigatioe of 5.5 feet depth on the
Green River from the mouth to Mm==th Cave, about 198 miles.

T

Since navigation is important on the strcass in the service area, ,

reservoirs on them for power plant water sepply are unlikely to be
approved. Also, any water withdra.ral f ros these streams will requira ,

a permit from the U.S. Army Corps of Engineers. ,

Taylorsville Lake, a large rese.voir currently under coostruction
on the Salt River in the southeastern part of the service area, will be
used for flood control, low flow regulation, and recreation. The susmer ,

tecreation pool will cover 3,050 actes and will contain 86,400 acre-feet ,

of water. Additional surface water recreation, primarily pleasure-boating,
is provided by the Ohio River.

A tabulation of public and industrial vater consumption in the ser-
vica area is provided in Appendix E. <

l 7.3.5 Aquatic Flora
|

The emergent plants include the cat-tail, arrowhead, sedges, smart-
weeds, and horsetails. Extensive stands cf water willow are present in
many tributaries to the Ohio River. Because of its frequent flooding
and fluctuating water levels, however, the Ohio River is inhospitable
to rooted aquatic plants. .

v
2.3.6 Aquatic Fauna

Among the aquatic animals of the region, including the Ohio River and
its tributaries, are many kinds of invertebrates such as zooplankters.

|
flatworms, leeches, oligochaetes, isopuis, amphipods, crayfishes, and a

I vide variety of insect larvae that include mayflies, stoneflies, dragonflies,
'

damselflies, beetles, and true flies. In addition, there is a diverse
population of snails and cJams in suitable habitats in all the streams.

More than 74 species of fishes are known from the area, but the great
majority are either forage or rough fishes, including many species of
minnows, suckers, gizzard shad, and some catfishss. The channel catfish j
probably is the stost abundart as,1 desirable food fish in the Ohio River. I

Many of the sunfishes, particularly the largessouth bass, spotted bass,
bluegill, and longear sunfish are common in the tributaries and to e.ome
extent in the Ohio River. These are the most sought-after game and pen

fishes. .
,

2.3.7 Significant Aquatic Habitats

There are few aquatic habitats within the Applicant's service area
that could be construed as "significant." There are no high quality

,

U 2-33
^ -

-. _

-
.- . + . ...

!

. .a ;
._ _.. .. _ . _ . -

I
.

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



_

.

.

: -

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

_,

: -

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

- _. . _.

: O
1

,

fishing. streams in the regional service area. A staall number of impound-
i ments a.e scattered throughout the service 4.rea; these are listed below.
?

i *

I.

Lakes and Ponds in Regional Service Area

County .

i

Jefferson Tom Wallace Lake, Caperton Swamp

Meade Doe Valley Lake
,

<

Hardin Stephensburg Lake, Freeman Lake, '

Valley Creek Reservoir

i Henry JerIcho Lake
>

Bullitt Duck Lake, Wilcox Lake Froman Lake,
j Bill's Lake, Lake E1 w , Bennet Lake,

Everbach Lake
!

Oldham Reformatory Lake, Crystal Lake Harmony
,

Lake, Lake Louisa, Long Run Park Lake

Shelbv Guist Creek Lake, Shelby Lake, Cedarmores
,

Lake. Trailwood Lake
v

j Spencer Taylorsville Lake (under construction)

;

;
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2.4 DEMOGRAPHY <

%
'

2.4.1 Exist.tnn Population and Density
,

,

Tota'. popu!ation in the App!:uant's service area reached 863,795 in -

1970. Estimates ter 1974 projected this figure to 887,000 for the nine-
! county reg..on. In 1970, the fouirville S andard Metropolitan Statistical

Area accounted for 95 per-ent of ;he total regional population. Population
density for the region averaged 318 people per square stile in 1970, a
figure that climbed to 333 in 1974. The majority nf this population,
however, was concentrated in Louisville; Jefferson County had c population
density of 3,883 people per square mile in 1970. ,

, ,

; 1
*

The population within the region ranged from a median age of 21.8 ii

years in Hardin County to 33.3 in Henry County. The population in
'

Jef ferson County, prazarily urban, achieved a median age in 1970 of ;'
27.4 yearn. In addition to its youthful character, Jefferror. County

-

,

also had the largest pes cent of non-whites residing within the regian.
In 1970, non-whites acccunted for 14 percent of the county population.
Trimble County was low, with 0.02 percent of its total population e

classified as non-white.
.

2.4.2 M ure Population

- Population gren at the rate of 46 percent for the region from 1950
to 1974; Hardin, Jef ferson, and Oldham Counties grew at this rate.%--

,

Spencer County actually lost population over the same time period, and
Bullitt County expanded to 31.600 by 1974, an increase of 178 percent
from 1950 to 1974 Henry County held constant at 11,400 people, and,

Trimble County also remained stable. Although a growth of 46 percent was
achieved in the region's countie., population dynamics suggest a consid-
erable reapportioning of population within the region. Louisville
dominates the dynamics, however, by virtue of its size.

1
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2.5 ECON 0NICS

U 2.5.1 Exi stintt Economics

Unemployment within the Applicar.t's service area ranged frem a low
of 2.5 percent in Trimble County ta 5.2 percent in Spencer County. Manu-
facturing accounted for a third of the income generated in the region.*

Over 86 percent of all manuf acturi. g ine me originated in Louisville.
Government accounted for D percent of the regional income followed by
trade (16 percent) and services (12 percent). Farming accounted for
only 1.6 percent of the total regional income.

.

2.5.2 Future Economics

Total income frosi 1969 to 1973 i, creased 39 perc. int for the service
area, with an annJsl increase of 9.75 percent. The percentage changes
in income for Bullitt and Henry Counries exceed this average by 12 and 14
percentage points, respectively. Inco.ne generated in Hardin County
increased by 11 percent over the s m e time period. Future economic
growth in the service area can be .<xpceted to continue at the same or,

a slightly reduced rate (see Section 1.0).

.
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O- - 2.6 1.AND USEv

Power generation is an integral component of an area's economy .nE
the way land is used. The need for electrical energy is dictated by rJun
types of land use and the growth of energy-consuming industries and
residential development. Yet the very elements of tne economy that,

require power of ten compete for available land, water, and air resour:es.
Power plant siting must ackn:reledge other " higher and better" economia
land uses much as existing industrial, commercial, and residential u n
and also the value of irreplaceable land resources such as prime farm-
land, unique lands preserved for their scientific value or lands dedt-
cated to public use, and lands supporting valuable historic and arc:wa.-
logical resources. The goal in siting power planta is to locate thes

!\ where they will be compatible with existing 1:nd uses and where thev
vill not preempt a future, better use of the land resource, nor destrzy
or make impossible the maintenance and/or recovery of important cultuLr2.1
and environmental qualities important to human welfare. Thus, the
ideal is to site on lands that are marginal in their present use
and where a power plant would therefore represent a " higher and better'*

Since the definition of such use is subject to change, the onlyuse.
approach that can usually be taken in siting power plants is to take*

into account the long range plans and planning objectives of local and4

'

regional governments and abide by existing land use roaing regulattoon.
-

| 2.6.1 Existing Land Use

b Agricultural

~. Approximately 73 percent of the total acreage within the Applica=c's
i service area was devoted to farms in 1969 (Figure 2.6.1-1). Major farzt:ng

counties in 1969 included Henry, Oldaam, Shelby, Spencer, and Trimble.
! In each of these counties, 90 percen.: or more of the land was clasped as
| farmland. Jef ferson County had the least f armland (37 percent). Actuar

cropland totaled 746,671 acrcs in 1969, or 44 percent of the total
i service area acreage. Woodland, including woodland pasture, accounted

for 14 percent of the regional land use.,

i

Industrial,

0!
' Within the Applicant's service area, the major concentration of fM =-t# trial activity is along the river front of Louisville (Figure 2.6.1-11.

d.{ Other smaller industrial areas are located near I.aGrange, Shelbyville. arad
Taylorsvilla cast of Louisvillu in the service area (Kentuckiana RegionaT,,

( Planning and Development Agency, 1973). South of Louisville, near
* Shepherdsville, industry is light and scattered over the area. In addir:5ns,

', f there are scattered industries south of Louisville along Interstate 65
.

* in Bullitt County. Within Meade Cou'ity, major industrial activities are
j$ located along tha Ohio River.
'1

i Other power plants within the Applicant's sorvice area include several
.:; facilities operated by the Applicant. The Applicant's facilities are

* w
.
.
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|' located as follows: . v

i
4

i Mill Creek Plant River Mile 626

| Cane Run Plant River Mile 617

i Paddy's Run Plant River Mile 613,

| Iwatown Louisvilla Plarts River Miles 606 and 604
)

! All of these facilities are located in Jefferson County. Another
j generating facility,across the Ohio River from the Applicant's service
f ar ea,is Public Service Company's Callagher plant at River Mile
j 61 0. In addition, the Indiana-Kentucky Power Corporation has a plant

j at Clif ty Creek near Madison, Indiana. Chent Power Plant is located
; just north of Chent, Kentucky in Carroll County at River Mile 536. Table
j 2.6.1-1 lists existing and proposed plants within the area of interest.

I
Residential

Residential land uses are scattered throughout the Applicant's
g

service area; they are centered in small towns, along state and county

L roads, and especially in Louisville (Figure 2.6.1-1).

To the east of Louisville, the larger residential towns include
LaGrange, Eminence, Shelbyville, and a sizable area just west ofj-
Floydsburg. South of Louisville, Taylorsville Mount Washington,

) Shepherdsville, Lebanon Junction Elizabethtown, and Hardinsburg are
jg the major towns. -',

The heaviest geographical' concentration of residential 1 cad use
is on the immediate fringe of Imuisville, especially to the east and
south.

Comunercial

Outside of Louisville, .ommercial land uses are restricted to towns
in the Applicant's service area (Figure 2.6.1-1). North of Louisville
in Oldham County, land is in commercial use near Floydsburg at the
intersection of Kentucky Routes 146 and 22, at Brownsboro, at Buckner
and especially at Lacrange. Other commercial land use is along U.S. 42
and at Harmony Village and Westport.

To the northeast in Henry County, land is in commercial use in
Campbellsburg and Port Royal. New Castle, Eminence, Pleasureville,
and Smithfield in the central and southern part of the county are
locations of cosamercial land use. in the eastern part of the county,
commercial activity centers in lackport and Defoe.

.

East of Louisville, major concentrations of commercial land use
exist in Shelbyville and Simpsonv111e and along U.S. 60. Taylorsville,
in Spencer County, is also a major commercial center.

s

. . . ,,,,
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TABLE 2.6.1-1
!
'

EXISTING AND PROPOSED PONER PLANTS ALONG THE OHIO RIVER,
RIVER !!ILE 535 TO 689

1

I

i.
-- --

Location Owner Status;- Nane Puel
,

; Chent Coal Carroll County, Kentucky Kentucky Utilities In operation (one !

(River Mile 536.0) additional unit under
.! construction; another

unit proposed)<

'-t Carroll County, Kentucky American Elec- Potential site- -
,

(River Mile 555.0) tric & Power*

If

\* Clifty Creek Coal Jefferson County, Indiana Indiana-Kentucky In operation
*

w (River Mile 560.0) Power Corp.
5*

[ N rble Hill Nuclear Jefferson County, Indiana Public Service Proposed"

j{ (River Mile 570.0) Indiana

b Trimble County Coal Trimble County, Kentucky Louisville Gas & Proposed
y;, (River Mile 572.0) Electric Co.

..

Waterside Cas turbine Jefferson Cot'nty, Kentucky Louisville Cas & In operation--

p (River Mile 603.8) Electric Co.

h~' McAlpine Hydro Jefferson County, Kentucky Louisville Cas & In operation
'

,

:~ (River Mile 605.9) Electric Co.
.

e, ._

E- Callagher Coal Floyd County, Indiana Public Service In operation
I (River Mile 610.0) Indiana

,!

'

Paddy's Run Coal Jefferson County, Kentucky Louisville Gas In operation
'

(River Mile 613.6) & Electric Co.
,

L
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: South of Louisville, Shepherdsv111e, Mount Washington, and Lebanon' Junction have major areas of cosmercial land use. Commercial land use
is also spotted along Kentucky Route 44 between Mount Washington and,

; Shepherdsville, and along I-65 between Shepherdsv111e and Lebano,n' , Junction.
.

South and west of Imuisville, commercial land use is concentrated
; in Elizabethtown Fort Knox, Muldrargh, Radcliff, and Vine Grove.

Other smaller commercial activites exist in Sonora, Upton, and
!

'

j Stephensburg in the southern part of Hardin County and Brandenburg in
Meade County.

:

; 2.6.2 Future Land Use *

Agricultural
;

Farm acres dropped two percentage points from 1964 to 1969 within
| the Applicant's service area. ' The largest decrease occurred in

Bullitt and Jeffer.2an Counties (-9 and -7 percent, respectively).
4

Spencer County recorded an increase in farm acres, though a very
small (0.2) percentage. Total farm acreage from 1967 to 1969
dropped from 74.3 percent of total land area in the region to 73 percent.
Although cropland increased 2 percent from 1964 to 1969, harveeted crop-

j land decreased 13 percent. The overall increase in cropland was due to
| a 10 percent increase in pasture cropland. Woodlands, including woodland
! pasture, decreased 13 percent from 1964 to 1969 for the service area.
! b Though farmland dominated the land use patterns in the service area in both
| 1964 and 1969, there is a definite decreasing trend in farmland acreage.

! Industrial

i
j Future land use patterns within the Applicant's service area should

follow a distribution similar to that presently existing (Kentuckiana
Regional Planning and Development Agency.1973). East of Louisville,
scattered concentrations of industrial activity are projected just uorth-
east of LaGrange centoring on Kentucky Route 146. Other industrial,

concentrations are prsjected near Buckner in Oldham County near the inter-
change of I-71 and Kentucky Route 146, and on Zaring Road.

East of Louisville, in Shelby County, industry ic projected for
Shelbyville south of town on Kentucky Route 53 and southeast of town
along County Route 2257. Industry is also projected south of Simpson-

| ville along County Route 1848 and south of I-64 on County Road 1848. An
isolated industrial area is also projected south of Southville on

*

; Kentucky Route 53 near its intersection with Netherley Road.
;

Scutheast of Jefferson County in Spencer County, small industrial
activities are projected near Wilsonville on Kentucky Route 155 and .

near Elk Creek on Kentucky Route 55. Both of these centers are near
* Jefferson County.
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South of Louisville, industrial activities are projected near
Shepherdsville at the intersection of I-65 and Etntucky Route 44.
Smaller industrial activities are projected southwest of town out
County Road 1494 and south of town along the Louisville & Nashville,

Railroad. Other major industrial concentrations are projected near
Clermont along Kentucky Route 245 and farther south in Lebanon Junction.
A small amount of industrial activity is also projected, east of Clermont
on County Road 1604.

To the west and southwest of louisville, industry will be located
along the Ohio River in Heade County and near Elizabethtown in Hardin
County.

.

A nuclear power plant is proposed near Marble Hill, Indians and a
potential plant site has been ideneified in Carroll County, Kentucky
'(see Table 2.6.1-1).
Residential

Projected residential land uses within the Applicant's service
area show a heavy spread east from Louisville and corridor developments
along major transport arterials primarily to the north.

High density residential land use is projected to extend a con-
siderable dista sce (12 miles) east of the existing high density area of
Louisville. The spearhead of growth centers on I-64 through Jefferron
County. The northeast and south extensions of this hi;h density
residential area are projected to reach only 4 or 5 miles from the .s
existing high density residential a ea. A residential ring approximately
a mile vide a:.d of lower density is projected to encircle the high density
residential area of Louisville.

Hajcr corridors of residential developmeat reaching out from the
core of Louisville include two major areas to the northeast along 1-71~
to Jericho Lake and along U.S. 42 to its intersection with Kentucky Route
393. Secondary corridors stem out trom the I-71 corridor at LaGrange,
extending north-south along Kentucky Route 53 and north-south along
Kentucky Ru te 153 near Juricho Lake.

To the insnediate east of Jefferson County, another corridor of resi-
dential land use extends alonr. U.S. 60 through Shelby County. A loop
stretches south along Kentucky Route 53 from Shelbyville to Southville.,

| along Kentucky Route 44 to Taylorsville, winding northwest along Kentucky'

Routes 55 and 155 through Wilsonville to Jefferson County.'
.

A third residential land use corridor is projected along I-65 to*

Shepherdsville. From Shepherdsville, a corridor loops back to .'efferson
I County along Kentucky Route 44. A small area also reaches eastward from

Shepherdsville along Kentucky Route 480.
.

! In addition to the above corridor development projected within the-

Applicant's service area, there are also several large isolated clusters
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j of residential land use in the area. North of Louisville, Milton and
j Bedford in Trimble County provide a nucleus for residential land use ,

|
t clustera. Frca 1-73 to Campbellsbu g is another 11ongated cluster.

!j To the east of Louisville, a small isoloated corridor of residential
;j land use is projected between New Castle and Eminence. A second *

*
j cluster focuses upon Pleasureville. To the south of Louisville, i

residential land use is centered upon Clermont and Lebanon.hstetion.
4

; West and south of louisville, residential land use is presently
interrupted by the Fort Knox Military Reservation, separating Meade and ;

'

Hardir. Counties from the Louisville Standard Metropolitan Statistical
} Area. Elizabethtown will form the major uueleus of residential land use

|i within Hardin County. Sas11er clusters will be centered upon Fort Knox, jj Vine Crove and Radcliff in the northern portion of the county immedi- *

| stely south of the allitary reservation. In the southern part of the
! county, Sonora and Upton will provide centers for separate residential
| clusters. Stephensburg, located in the central part of Hardin County ,

i along U.S. 62, also will provide a core for residential land use. ,

] Within Heade County, the major residential land use will be concentrated !

i in Brandenburg and a minor one in the eastern part of the county at '

j Maldraugh.
1* '

{ Commercial
,

'

i ,

! i
Outside the commercial land use that will develop within Jefferson

County, several outlying cossnercial centers are projected in surrounding
towns.

i b
; To the north, major areas of consnercial land use are projected at '
4

Buckner, LaGrange, Ballardsville, Pendleton, Sligo, and Campbellsburg
along the 1-71 corridor. Along the U.S. 42 corridor, major commercial
centers are projected at the intersection of 42 with Kentucky Route 1793 ..

! and at Skylight. Othe. commercial centers are project.d at Milton,
Bedford, New Castle, Eminence, and Pleasureville.

East of Louisville, major commercial centers are projected atj Simpsonville Shelbyville, Clay Village, Peytona, Taylorsville, and ,

Southville. Smaller centers are projected at Wilsonville, Elk Creek,
,

j and Finchville. '

,

; South of Louisville, major commercial centers are projected for *
! Shepherdsv111e, Mount Washington, Clermont, Maryville, and Lebanon
| Junction.
I ,
'

West and south of Louisville, the major commercial land uses will:

{ be at Elizabethtown, Fort Knox, and Vine Greve. Other commercial centers.

|
will continue to develop at Sonora, Upton, and Stephensburg in the
southern part of Hardin County and at Brandenburg in Meade County. -

.

r .
,

h
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2.7 TRANSPORTATION

The Applicant's service area is served by rational rail lines; the%-

Ohio and Kentucky Rivers; interstate, state, and county road netsorks;
and scheduled air servica. The Commonwealth of Kentucky comprises part
of District No. 41. U.S. Bureau of Customs, which has district headquarr.ers

*

in Cleveland, Ohio. Louisville is the port of entry and cellections for
Kentucky.

Major transport systems focus upon Louisville, the largest metropoli-
tan area in the Applicant's service region.

2.7.1 Railrotis

As of December 31, 1972, there were four Class I railroads operating
in the Applicant's service area. The Louisville & Nashville Railroad has
a line connecting Louisville to Owensboro to the west, Bowling Green to
the south, Lexington to the east, and Cincinnati to the northeast. In
addition, a line connects Louisville to Chicago.

The Chesapeake and Ohio Railroad, a part of the Chessie System, con-
nects Louisville, through Shelbyville and Frankfort, to Lexington. A line
of the Baltimore & Ohio (Chessie System) and Penn Central connects Louisville
to Cincinr.ati via its St. Louis-Cincinnati connection.

Southern Railroad connecto Louisville to Lexington through Shelbyville,
and to St. Louis through southern Indiana and Illinois.

%.,e -

Illinois Central Culf Railroad connects Louisville, via West Point
and the Kentucky Parkway route, to Paducah.

2.7.2 Watervsys

The Ohio River presently has a 9-foot navigation channel for its entire
length along Kentucky, with a minimum channel width of 300 feet. The Appli-
cant's service area lies adjacent to two primary pooln on the Ohio River: '

(1) Cannelton, with a pool elevation of 383 feet, and (2) McAlpine, with a
pool elevation of 420 feet.

Traffic (in tons) on the Ohio River grew at the annual rate of 4.4
percent from 1950 to 1964. Ton miles grew at an annual rate of 8.2 percent
over the same time period. Coal and coke are, by far, the largest voiume
product (by cons) transported on the river, followed by petroleum products,
stone / sand / gravel, chemicals / sulfur, and iron and steel (U.S. Army, n.d.).
Tonnage at Cannelton Locks increased from about 800,000 tons in 1930 to
27.7 million tons by 1954. Tonnage at McAlpine Locks grew from about ,

*

900,000 tons to 26.4 million cons over the same period (U.S. Army, n.d.).

Drivately owned public ports within the Applicant's service area are
locatr.d at Lcaisville. The Kentucky Port and River Development Commission,
authorized in 1966, promotes river coeserce and water-oriented industry.i

,
-

,

kh#
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In addition, a local riverport authority has been formed in Louisville '|
j (other such authorities exist on the Ohio River outside the Applicant's
- service area). %,

.

| Over 100 barge lines provide acrvice un Kentucky's navigable water-*

ways. Most of these companics specialize in moving dry and liquid bulk4

cargoes, and most of them ship on the Ohio River.
;

1 The Kentucky River joins the Ohio River just west of Carrollton, .

Ke.atucky. A 6-foot navigation channel is maintained throughout the'

Kentucky River system, with a 9-foot channel up river to about 5 miles
i from its mouth J.s the Ohio River. Traffic on th. river reached a low
i point in 1951 with 66.000 toris of commodity transoorted (U.S. Army, n.d.).

From 1952 to 1964, downhound shipments of coal helped reverse a decreasing,

i trend in river t itfic; however, in 1964, transport of coal on the river
* was discontinued, once again causing a decrease in traf fic (U.S. Army, n.d.).

.

Traffic on the Kentucky River presently consists mainly of private;

j recreational craft.

4

! 2.7.3 Highways

|
2 The highway system within the Applicant's service area is dominated

by a series of interstate and state highways radiating out from Louisville.
; Interstate 264 encircles the city; I-71 connects Loaisville to Cincinnati;

I-64 connects to Frankfort; and 1-60 (Kentucky Turnpike) connects to
Nashville and, via the Western Kentucky Turnpike at Elizabethtown, to
Paducah.

v

Louisville, together with Cincinnati, provides the major entrepot
i for Kentucky. Five other key interchange points are located within the
i state (Lexington, Paducah, Huntington-Ashland, Henderson, and Bowling

| Creen).
}
1
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2.8 SENSIT1VE AREAS ,,

w 9

I

!2.8.1 b s2tive Geologic Areas j
*

:

The significant consequences of Industrial siting on the various {.strata discussed in Section 2.2.2 are evaluated below. -

*
,

!

The significant environmental consequences of siting a p u er plant :
on Silurian serrea would ba: .

I

! 1. Possible loss of foundation support due to sinkhole !'

development in the karstic topography *

+2. The likelihood of ground water contamination from chemical !,

;Jtockpiles and waste disposal on Cortplex karstic aquifers

Ordovician strata of fer virtually no environne..tcl limit ations of
.

major consequence. However, weathered colluvium at a steep outcrop
may be landslide-prone if the shele content is especia.'.ly high. ;

Weathered shale at an outcrop slope of Upper Devonian strata may I'
be cos.du:1ve to colluvial 1sads. Eng where rapid stream erosion has
overstespened natural slopes. The clayey residual soil that forms 6n
the Upper Detonian shale would be vin) impermeable and would generally

| protect the ground water environment against the likelihood of perco-
| |;

lating contaninacion. Foundations would have to he designed to contend"' <

vich problems associated with residual clay soila. '

The environmental behavior of Lower and Middic Devonian strata
. vould be nearly the came as for tie Silurian etrata.'

1

Problems of foundation support at.d ground water contamination in
Mississipian strata are sinilar but more severe than those described
for Silurian nerata because thero is very little shale strata in the

; sequence to interrupt sinkhole development. Hidden beneath a cover of
residual soil, the bedrock surface is extremely rough. The relief
between bedrock "pinnac1*s and cutters" is often on the order of 20

; feet or more. Limeston. " float blocks" sometimes appear as hedrock ;

until deeper drilling r. veals that large blocks of rock are " floating"
in residual soil and have been completely detached from the actual
bedrock mass by chemical solutier. activity. The " red clay" residJa1
soil is somewhat more perneable relative to most clay soil types and is'

difficult to work with in constructing structural fills and embankments
because of its poor compaction characteristics.,

No environmental limitations exist because of the Jeptha Knob
structure except for the remote possibility of a plant aiting right on *

the knob.

i|.

4

-

3,
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Se.saicity of the area is low and presents no particular siting
problem. However, moving tba plant sire towards the southwest end of '

the service area would bring it closer to toe Rough Creek fault sc.ne
and the active New Madrid fault zone. However, this would have a very
small effect on toe seismic intensity that a given plant location would,

be likely to undergo.
l

Depotits of glacial till and loess are usually so thin in Kentucky
that they can be disregarded in environmental lupact planning.

7

2.8.2 Steeply Sloping fands

|The Highland Rim re gion to the south and west of Louisville, known
ilocally as "the Knobs." 2. a section of tie service area that would be

"scesicized" by development. This area centair.e steep slopes that are"

sensitive to erosion. sitmping, and sedimentation through runof f.

2.8.3 Forest and Woodland

The Fort Knok Military Res.arvation occupies parts of Bullitt,
Haruin, and Meade Countie, anc serves ar a: armared tra.ining facility.
The forested areas of tle teservation provide good wildl:.f4 'sabitat for
recive species of ti.um.als, bLtds, rer.tUes, and amphibians. In the
r:ct, r,Lort deer 'usatinr season.: havt been g.armitted on the Itaservatism,
but this may *2e terminat.ed now.

\ The Jeffer on County .orest :.n so stN.rn Jef fersen County is 1,77J '

d
{ecres of second-1;rewth tim:er, pr!z.a rily enk-hickory,1,ut . tith poplar '

and walnet fa irly eccanon tr. Iow ereas.
t

L.irnering veul1 not be infiinged upon by develornent, since it la
not cutrently pract!c.ed commercially in the service area.

2.8.4 P_ rime Atricultural Lands

In 1972, tobacco accounted for 50 pereant of the total value of
crop pr Moction, followed by enrn (20.9 percent), soybeans (12.9.

parcer.t), hays (12.4 percent), .and small igrains (2.5 percent).
r

Oi he nini countien in the Applicant's service area, only Shelby
and Henry ".ounr.:.es ra.tked in the top 10 counties is the state for burley
cooreco ; te, duction an 1972. These counties did not rank in the top 10
cou.st ics6 .'n the state for production of any other aus,'or crops.

.

Hardin County ranked eighth in cora prods.ht'/.: in the state, fifth.

/ fn barley production, and fifth in alfalfa hay. Meade was nieth in<

barley production; oldham vos tenth in alfalfs hay production (Shelby
3 was firsc); and Shelby war fourth in clo-r.in hay.

.

..
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In 1971, approxima'ely half (57 percent) of gross farm income int

, Kentucky was contributed by livestock and products (U.S. Department of
Agriculture, 1973). On January 1,1973. Shelby County ranked as the
third largest producer of cattle and calves (Hardin County was tenth).
Shelby County was also the eighth largest producer of sheep and lambs,
and was first in milk productica in 1973 and 1971, respectively. Spencer
and Henry Counties ranked fourth and sixth, respectively, in milk pro--

duction for 1971.-

Of those counties in the Applicant's service area, Shelby contains
what is by far the prime agricultural land.,

Hardin is important 1+cause
of its corn production and its role as a livestock center. Henry is
signifscant in that it is a major producer of burley tobacco, a prod. net
that generated $271.234,000 in cash receipts in 1971.t

''

2.8.5 _ Habitat.= of Rare and Endangered Species

The following species appear on a " Preliminary List of Rare and
Endangered Species in Kentucky," which was pretared by an ad, hoc

, , . -

committee of the Kentucky Academy of Science. While some species are
uncoc u n or rarely collected, a number of soecies have a rather wide
range in eastern North Ameri,: 4. Although these species may be rare in
Kentucky, many are probably not 1.n danger of extinction.

List of Apparently Rare and Endangered Specles
in the Applicant's Service Area

_ Fishes

' Trout-perch
Pertopsis _omiscomaycusChannel darter

Slenderhead darter
Percina g elandi
Percina phoxocephaleRiver darter Percina shunardiTippecanoe datter Etheostoma tipcecanoe

Amphibians

s

We:. tern lesser siren Siren intermediaMole salamander Ambystoma talpoideus
Red-backed salamander Plethodon cinereus
Four-toed salamander _Hemidactylium _scutatumCreen treefrog Hyla _ cinerea

,_ Reptiles

Kirtland's water snake Clonophis kirtlandi*

Eastern ribbon snake Thamnophis sauritus sauritus,,

i

\

| -
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Reptiles. Continued.

Scarlet snake Cenophara coccinea '-

Southeastern crowned snake Tantilla coronata coronata

Birds
s ,a

Northern bald eagle Haliaeetus alaccanus
Osprey Pandion haliaetus
Golden eagle Aquila chrysoetos

,

Mammals t

Bachman's shrew Sorex lonairostris
Gray bat Myotis arisescens

Indiana bat Myotis sodalis
Cloudland decruouse Peromyseus maniculatus nuhiter-se

,- Bobcat Lynx rufus
>

Plants
5..

Purple frinneless orchid Platanthera peramoena (Cray) .

Cruciferae Leavenworthis exinua var.
laciniata_ (Rollins)

.' Coldenrod Solidago shortii Torr. & Cray

.J ~

The type locality of Leavenworthis exigua var. laciniata is 6 miles
east of Shepherdsville, Kentucky on Ridge Road, 2 miles north of KY-480,
Bullitt County. The type locality of the goldenrod is Rock Island.
** alls of the Ohio..

There are no other sp reific localities within the service area for
any of cl.e other rare and sendangered species listed.

p 2.8.5 Mr.rshlands. Wetlands
!!

Caperton Swamp, an area along the Ohio River in eastern Jefferson|

* County, has been for many years a scenic natural area. However, the
marsh has been greatly reduced by development in recent years. Inter-
state Highway 71 effectively divided the march and increased drainage

,

of the area. Pri.r to this highway development, this was the only
'

,,

sizable wetlands ar sa in the service area that had not been greatly. .

e' reduced or destroyed.
! '.

,
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2.8.7 Flood Plains or Flood Retention Areass,

,
The streams of the service area all have flood plairs of varying

- sizes. The flood plain of the Ohio River fa perhaps the valy area
- where development can be carried out successfully. The city of

Louisville is protected by a flood wall that is being extended too

protect southwestern Jefferson County and permit further development
and growth. None of these areas will be rendered "sensitf ve" by more
develcpment.

.

2.8.8 Surface Waters

The reach of the Ohio River in southwestern Jefferson County below
McAgine Dam, from River Mile 607 to River Mile 630, carries a heavy
load of industrial wastewater and domestic sewage treatment effluent.
Although it is heavily industrialized now, further developnent in
the reach is planned. This probably mages this area a little more
sensitive to development than other areat of the flood plain, either
upstream or dowt. stream on the Ohio River.

-

2.8.9 Cround Water Recharme Along the Ol io River Flood Plain 1

Ground water reserves along the Ohio Rf.ver flood plain are
recharged from three principal sourcess precipitation, leakage from
bedrock at the valley wall, and stress bed infiltration from ch- Ohio
River. Under normal pool stage conditions of the Ohio River inu without

N-- the drawdown effects of wells, the natural flow of ground water is
toward the river. The recharge allowing this flow gradient to occur is" caused by the direct infiltration of precipitation and also by subsur-
face flow through bedrock that subcrops at the valley wall. The
combined effects of direct precipitation and bedrock laskage account
for a naturally occurnng recharge rate cf about 0.4 mL111on gallons-

per day (egd) per square mile of flood plain. This typical recharge
rate is equivalent to a continuous yield of about 300 gallons per
minute (gpm) from wells that tap the aquifer at a rate of one per
square mile. The contribution from precipitation is estinaced to range,

from 0.3 agd to 0.5 mgd per square mile. Lear than 0.2 mgd per square
alle of aquifer is attributed to leakage along the valley wall.,

Along the Ohio Rivet, the hydraulic connection with the glacial-
fluvial aquifer ranges from poor to excellant, depending upon the
thickness of silt and clay along the river bottom. Where the hydraulic
connection is good, the aauifer gains seasonal recharge during flood
stages of the Ohio River. Durin, flood stage, the ground water flow
gradient may be temporarily reversed, particularly near the edge of the
river.

O

h. The principal reference for material in this section is Whitesides and
Ryder, 1969.

'
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High capacity water wells, yielding 1,000 gym or more, are often placed*

as close to the river as possible where the hydraulic consounication is;

i good. The high yield of such wells is possible where induced stream Fed
', infiltration can be utilized to prevent an overdraft from the aquifet. ~

l
i 2.8.10 Public Outdoor Recreation Areas
$ >
4

Existing \

Besides Fort Kncx Military Reservation and Bernheim Forest, both
located south of Louisville, ther,e are few major public or semi-public
lands within the Applicant's service area. In addition to the Jefferson.,

I
County Forest (s.e Section 2.8.3), which in used for public recrestion, 1

I .!Gtter Creek Park, 30 miles souchwest of Louisville, is a heavily used1
public recreation aroa. Otter Creek park is a 2.427-acre preserve i.5et |

| was set aside in 1939 by the National Park Service as a reforestation |
;

area and wildlife sanctuary. The park is adjacent to the Fort Knox
Military Reservation, but the city of Lauisville manages the park and
supervises maintenance and upkeep. Recreational facilities will be,

!

developed in Spencer County at Taylorsville Lake, a multipurpose reservoir
currently under construction by the U.S. Army Corps of Engineers.

,

; To the north of Louisville, there are scattered small plots of
public and semi-public lands with some concentrations near Bedford,
Milton, Campbellsburg, New Castle Eminence, Pleasureville, Brownsboro,and Floydsburg.

The Kentucky Depsetment of Parks lists one natural wildlife area just
west of Brownsboro (University of Louisville's Horner Bird and Wildlife v
Sanctuary) and two recreational areas (Camp Kavanaugh Boys Camp and
Covered Bridge Boy Scout Reservation) on Kavanaugh Lane and off KentuckyI-
Route 329 on Harrods Creek, respectively. The Department of Parks lists
one s ecreation area within Henry County-the Little Kentucky River
Sportsman's Club, located near the town of Sulphur just off I-71.

-

Two recreation areas are located in Shelby County. Guist Creek Lake,
with 304 acres of water, is located just east of Shelbyville. Armstrong's!
Shooting Preserve is located off Kentucky Route 1922 in the northeastern

| part of the county.
1

To the southwer,t and south of Louisville, the two counties of Spercer
4

{
and Bullitt have two natural areas and three recreation areas. A fishv. and wildlife shooting preserve is also located within the county (Rainle'sj 'I reserve). The Spencer County Fish and Game Camp is located just east ofj Taylorsville. Bernheim Forest is located in the southeastern part ofi
Bullitt County off Kentucky Route 245. Camp Shantituck is located in! the north central part of Bullitt County off Hebron Lane Road. The Fortj.
Knox Hunting Area is located in the western part of the county.

'

There are two natural areas and four recreational areas within Hardin
i
j County.

*

Two trails Lincoln Trail Nike and Severus Valley Trails, ptovide;
a combined mileage of 62 miles of historical and native hiking in the;

.

I

: v
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county. Recreational facilities in the county include the Elizabethtown
Optimist Youth Camp (north of Elizabethtown and west of I-65); Rough,

Creek (off Kentucky Route 220 and 920 northwest _of Elizabethtown);
Fort Knox Hunting Arca; and Freeman Lake (north of Elizabethtown).

> Meade County has one natural area (Ohio River Trails) and two
recreational areas. Doe Valley Lake and Park is located 5 miles east
of Br.1ndenburg un Kentucky doute 933. and 0tter Creek Park is located
in the eastern part of Meade County off Kentucky Route 1638.

.

Future

The largest proposed public and semi-public land uses within the
service area for the future are projected to be Bernheim Forest and
Fort Knox Military Reservation. Other large facilitics are projected
at Guist Creek Lake Taylorsville, and Pee Wee Valley. !!edium-oized
recreational areas are projected at Milton. Bedford, LaGrange, .J
Buckner to the north of Louisville. To the north and east of Louisville
are projected several medium recreation land arets (New Castle, Smith-
field, Eminence. and Pleasureville). East and south of Louisville,
medium-sized recreational areas are projected near Taylorsville. MountWashington, Shepherdsville, Cedar Grove, Lebanon Junction, end
Elizabethtown. Small recreational lands are projected throughoutthe Applicant's service area.

2.3.11 Archaeological and Historic Sites
'--

Table 2.8.11-1 lists places within the Applicant's service area
that have been entered in the National Register of Historic Places,
as well as archaeological sites on file with the state archaeologist.
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TABLE 2.8.31-1
.

ARCHAEOLOGICAL" AND HISTORIC SITES IN THE
APPLICANT'S SERVICE AREA *

1 .

~

Bullitt County
,

Arebseological Sites
.

Near Knch Creek - 15 Bu 51, 15 Bu 52, 15 Bu 53, 15 Bu 54 !
'

'

Wes'. of Shepherdsville on the Salt River Flood Plain - 15 Bu 43,15 Bu 44, !

15 i..: 46,15 Bu 41,15 Lu 48,15 Bu 49, and 3 additional unnumbered sites
!Near Confluence of Floyd's Creek an ! the Salt River - 15 Bu 40,15 Bu 41,

15 Bu 42, 15 Bu 84, 15 Bu 150, 15 La 151 j

Historie Sites . .'

Shepherdsville vicinity Ashworth Rock Steelters Site, North of Shepherds-
ville off U.S. 65-(9-11-75) '

!

H:rdin County ('

Archaeological Sites
v .

East of White Mills - 15 Hd 11i

Near Needham Cumberland Church - 15 Hd 8 !

North of Solway - 15 Hd 2 !

','

Northeast of New Union School - 15 Hd 9

Near Roaring Spring - 15 Hd 13 !

South of Howe Valley - 15 Hd 14

Howe Valley - 15 Nd 12,15 Hd 15 :

Near Buzzard Cliff - 15 Hd 16,

Near Laurel Ridge - 15 dd 5
.

Near Pierce Mill - 15 5.id 7 '

,

Historic Sites
!

Elizabethtuun, Brown Pusey House Commanity Center,128 North Main Street
,

(7-12-74)
.

-

T Elizabethtown, First Baptist Church,112 West Poplar -Street (12-31-74)
) N
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s.

Elizabethtown vicinity, Lincoln Heritage Houge, north of Elizabethtown
near Freeman Lake (3-26-73)

>

Henry County

Archaeologieri Sites

Emily Run - 15 Hy 1

On Drennon Flood Plain - 15 Hy 3, 15 Hy 4

Historic Sites

None

Jefferson County

Archaeological Sites

Intersection of SR 44 and U.S. 60 - 15 Jf 248

Watson Lane on Ohio River Flood Plain - 15 Jf 19 h
Lower River Rcad - 15 Jf 243

Orell Road and Lower River Road - 15 Jf 240

Moorman and Lower River Road - 15 Jf 241, 15 Jf 242

Ohio River F1 cod Plaia West of Lower P.iver Road - 15 Jf 1,15 Jf 5,
15 Jf 12, 15 Jf 13, 15 JP 14, 15 Jf 17

! West Shuck Lane - 15 Jf 36

Chio River Flood Plain West of Sylvania - 15 Jr 20,15 Jf 21,15 Jf 37
l Near Lower Hanters Trace - 15 Jf 16

Near Slope Ditch and Preston Street - 15 Jf 39
.

Near Ashbottom Road and Grada Lane - 15 Jf 10m

North of Bowman Airfield - 15 Jf 22, 15 Jf 23, 15 Jf 24, 15 Jf 25, 15 Jf 202
.

beargrass Creek - 15 Jf 27,15 Jf 28,15 Jf 29,15 Jf 30,15 Jf 31,15 Jf 32
-

Beargrass Creek - 15 Jf 33,15 Jf 34,15 Jf 38,15 Jf 134 '

%
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V TABLE 2.8.11-1 (Continued)
.

.-

In Jeffernantown - 15 Jf 9

Southeast of Wildwood - 1 unnumbered site,

Near Western Cemetery - 15 Jf 35

Ohio River Flood Plain South of Sand Island - 15 Jf 3 -

East.of Criffytown - 15 Jf 7

Historie Sites

Eastwood, Long Run Baptist Church and Cemetery, 144 Run Road (8-6-75)

leuisville, Adath Israel Temple, d34 South 3rd Street (12-31-74)

Iouisville, Belle of Louisvil_le, Sraamer, Carrie Gaulbert Cox Park,
3700 Upper River Road (4-10-72)

Louisville, Cherokee Triangle Area Residential District, roughly bounded
by Bardstown Road, Sherwood Road, Broadway, east to junction of
Crinstead Drive and Cherokee Parkway (6-30-76) .

Lcuisville, Christ Church Catnedral, 421 South 2nd Street (8-14-73)

Louisville, Church of the Messiah (First Unitarian Church), 805 South
4th Street (4-21-76)

Louisville, Famington, 3033 Bardstown Road (10-18-72)

Louisville, riikes-Hunsinger House, 2834 Hikes Iane (10-10-75)

Louisville, refferson County Courthouse, 527 West Jefferson Street (4-10-72)

Louisville, Jefferson County Jail, 514 W et Liberty Street (7-16-73)
,,

Louisville, Kentucky Air National Cuard Archaeological Site, Standiford
Field, at the north er.d of Grade Lane (9-12-72)c

Louisville, L&N Steam Locomotive #152, 1837 East River Road (12-30-74)

14uisville, Lan:1 ward House, 1385-1387 South 4th Street (9-20-73)

Louisville, Little Loomhouses 328 Kenwood hill Road (6-30-75)

Louisville, Inuisville Free Public Library,' Western Colored Branch, 604 SoJCA
10th Street (12-6-75)

Louisville, Iouisville Water Company Pumping Station, Zorn Avenue (11-11-71)..

t2-60
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TABLE 2.8.11-1 (Continued)
.

_

Louisville, Old Louisville Residential District, irregular pattern roughly
bounded by South 7th Street on west, North-South 7.xprensway on east.
Kentucky Street on north, and Avery Street on south (2 7-75)*

Louisville, Oxmoor, 7500 Shelbyville Road (7-13-76)

Louisville, Peterson-Dumesnil House, 310 South Peterson Avenue (10-31-75) ,

14uisville, Ridgeway. 4095 Massie Avenue (4-11-73)

Loaisville, Ronald-Breanan House, 631 South 5th Street (8-11-75)

Louisville, St. James-Belgravia Historic District, bounded by Wilson Avenue
on the north, South 4th Street on the east, Hill Street on the south,
and South 6th Street on the went (2-5-72)

.

Louisville, St. Therese Roman Catholic Church, School, and Reetery,1010
Schiller / venue (7-28-75)

Louisville, Seelbach Hotel, 500 South 4th Street (8-12-75)

Louisville, S_outhern National Bank (Old Bank of Louisville), 320 West
Main Street (S-12-71)

Louisville, Taylor, Zachary, House, Springfield, 5608 Apache Road (10-15-66)m

Louisville, Trade Mart Building,131 West Main Street (5-25-73)

Louisville, Union Station,1000 West Broadway (8-11-75)

'leuisville, University of Louisville Belknap Campus, 2301 South 3rd Street
(6-25-76)

Louisville, University of Louisville School of Medicine,101 West Chestnut
Street (7-30-75)

Louisville, West Main Street Historic District. 600-800 blocks of West
Main Street (3-22-74)

Louisville vicinity, Egt-Mile Pouse, Shelbyville Road, North of Imuis-
ville (3-26-76)

Louisville vicinity, Locust Grove, northeast of Iouisville, 561 Brankenbaker
, ,

Lane (3-11-71)

Middletown, Chenoweth Fort-Springhouse, Avoca Road (7-1-75)

Middletown, Heaa tiouse, Hain Street (6-28--74 )l

,

-
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TABLE 2.8.11-1 (Continued) t
; i

|N'
_

i
-

,
'

f Meade County ,

4

I .

|
Archa,cological Sites

I
.

! Near Indian 11111 - 15 Md 10
| .

'
North of Midway - 15 Md 1,15 Md 2.15 Md 3 ,

North of carrett - 15 Md 13 .

|
,

'
; :Intersection of Sk 64 and U.S. 60 - 15 Md 12

.

1 Near Hughes Landing - 15 Md 11
l |

North of Rodella - 15 Md 4< *
. :
1

i West of Big cully - 15 Md 5
s

South of Flipping Creek - 15 Md 6, 15 Md 7, 15 Md 8
s

4

|
Historic Sites

.

I None
.

J
Oldham County

.

A enacolo: teal Sites

. South of Ballardsville - 15 01 200
,

North of Skylight - 15 01 1
.

Historic Sites

Crestwood vicinity, Harrods Creek Baptist Church and Riv. Kellar House,
northwest of Crestwood on Old Brownsboro Road (pending)

LaGrange, Griffith, W.D., House, 206 North 4th Street (ti-3-76)

Pevee Valley, The Locust, LaGrange Road :,ff Kentucky 146 (7-30-75) |

,

o
Shelby County

-

Mehaeological Sites

. Clay Village - 15 Sh 3-

- 1
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TABLE 2.8.11-1 (Continued)

;,
, .

v

P.istoric Sites j .

Finchville, Knight-Stout House,1 mile north of Finchv111e on KY 55. -

(8-19-75)

Finchville, }helby Academy (Sylvan Shades), junction of KY 148 and 55
(9-.8-75)

She lbyville, Shelbyville IAN Railroad bepot, 220 North 7th Street '

(6-20-75)

Shelbyville, Science Hill School, Washington Street (9-18-75)

Shelbyville *icinity, Todd, Charles and I.etitia Shelby, House, 5 miles
north of Shelbyville on KY 55 (6-5-75)

.

Simpsonville, Whitney M. Young, Jr. Birthplace, located on U.S. 60 south-
west of Simpsonville (1%18-72)

.limpsonville vicinity. Old Stur.e Inn, located on U.S. 6G east of
Simpsonville (pending)

Spencer County
v

Archaeological Sites

Flood Flain of Salt River - li Sp 200,15 Sp 201,15 Sp 202,15 Sp 203,
15 Sp 204

Historic Sity

Taylorsville vicinity, p pchland (Jacob Yoker House), 2.5 miles north of
Taylorsville 6 1 *,3)

Taylorsville vicina.y. Bourne-Anderson House and Distillery Site, 0.5 miles
north of Taylot tville on KY 55 (pending)

Van Buren vicinity, Love Archeological Site, west of Van Buren (pending)"
\ -

| Trimble County
*

| Archaeological Sites
\ \

Confluence of Kentucky River and Daugherty creak - 15 Tm 2,15 Tm 3 j
Bunker Hill - 15 Tm 5

.

East of Milton School - 15 Tm 1v
.
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TABLE 2.8.11-1 (Continued)t ,

J

, *
1 .-
'

Itintoric Sites, *

Carrollton vicinity (mostly in C.1rroll County). Ijunter's nortoa
Historic District, west of Carrollton (8-11-76) j,

,

. ,1 .

1
* Archaeological sites are listed by federal designation, as compiled to
August 9,1976 by the Kentucky State Archaeologist (Anthropology Department,

;
'

University of Kentucky). Since archaeological studies are enAoing and i

sites are continually being recorded, the listing in this table should |;
a not be regarded as complete or conclusive. ;

;

Historic sites included in this table are those listed in the
-

National Register of Historic Places as of February 1,1977. i
!;

I"Li t d in the National Register of Historic, Places. b.
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2.9 OTHER PROJECTS, PROCRA!C, OR EFFORTS OF INTEREST l,

Just west of LaGrange in Oldham County, there is located thu Stste,

Reformatory Reservation. It is bordered on the east by D.awkins Lane,.

on the south by Kentucky Route 146, and on the west by Kentucky Route
393. On the north, this facility extends to Cedar and Harrods Creeks. '

4

The women's stato prison in located just ofi Kentucky Route 362 in i
i

the extreme west of Shelby County. 3 .

i

j Prisary areas of forested lands within the Applicant's service area
j are in Trimble County (just outside the service area), on the extresse east-
'

ern fringes of Henry and Shelby Counties, and in eastsrn Spenc.sr Casunty.
'

scuchern Bullitt County, southwestern Hardin County, and northern 'leade County.

4-
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3.0 ALTD: NATIVES .

!,

i |

3.1 MANAGEMENT ALTERNATIVES :*
, '

.

3.1.1 constraint Identification
.

*

As discussed in Section 1.0, the Louisville Gas and Electric Company {'forecasted peak electric demand of its customers will increase f rom
!1,707 W in 1976, to 2,211 W by 1981, and to 3,543 W by 1990. During

this period, the Applicant will lose 682 W of capacity due to retirement |
of its Paddy's Run Station and Units 1, 2 and 3 of its Csne Run Station

'and derating of its remaining existing units, all in accordance with
applicable orders of the United States Environmental Protection Agency
and the Louisville and Jefft.rson County Air Pollution Control District.
Only 920 W of new capacity is currently under construction; this new
capacity will become operational in 1977 (425) and 1980 (495 W). Even j,

with this new capacity, the combination of growth in demand, loss of 4

capacity due to plant retirement, and unit derating due to installation I

of sulfur dioxide removal systems will result in a reduction of reserve |

capacity to 76 W (or less than 3 percent of peak demand) by 1984. ;

I

There are seven basic management alternatives open to the Applicant: ;

(1) to take no steps to accommodate the new demand expected to be placed
}

on its system (no project); (2) purchase the required additional energy
d from another utility; (3) uprate older units to produce the additional

power; (4) reactivate retired plants to supply additional power; (5)
enter into a joint project to construct a new generating plant with other

b- utilities; (6) construct a smaller generating plant; and (7) construct
the proposed plant.

3.1.2 No Project ,

One alternative to the construction and operation of the Applicant's
proposed plant is to not provide additional generating fccilities for
the Applicant's service area. The inadequacy of this alternative method
of responding to the future energy requirement of the Applicant's cus-
tomers is clesr.

As the popalation of the Applicant'n service area continues to grow
'(along with the trend toward fewer individuals per household), as new

industries enter the area, and as the conversion from gas to electric .

'

energy continues, the net energy demand will grow. As long as the demand
grows, the Applicant, as a public utility, is obligated to supply that
demand.'

The consequences of the Applicant's failure to keep up with the
growth in demand would be detrimental to the service area customers
(industrial, commercial, and residential) and the regional economy.
Reserve capacity of 20 percent or greater above the peak system demand-

must be maintained if reliable service is to be assured. By 1982, the
Applicant would not have sufficient reserve capacity to cover a forced
outage of one of its larger units, a maintenance shutdown of one of its

-
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larger units, or a combination of a series of smaller cap.scity losses with-
in its system. By 1984, the Applicant would not be able to supply the i

full peak demand, even with all units in operation and no allowance for
contingencies.

~
_

l
The results of an inadequate reserve would be regular brownouts and j

occasional or f requent blackouts, which would, at the least, irritate
the residential customers, especially those in rever, all-electric homes
cr apartment buildings. Industrial customers, faced with the power
cutbacks that such a situation would cause, could decide to cut back
production, resulting in employee layoffs and reduced consumer goods,
or they may decide t.s move from the area, thus withdrawing their
financial input from the local economy. Commercial customers could
reduce their operating hours, resulting in reduced income for themselves
and their employees and reduced services for thetir customers.

The consequences of failing to meet customer demands violate the
basic concept of a service organization, which is to provide the service
to whomever requeste and agrees to pay for it. It is, furthermore,
potentially harmful to the economy of a region. In a community where:
(1) the energy den. ands are growing; (2) the cost of energy is still within
the means of the customers; and (3) the utility could provide that energy
by initiating a growth project, a no-project alternative is not a viable
option.

3.1.3 Purchase of Required Energy
.

There are two main factors militating against the nurchase of
required energy as an alternative means of supplying the projected in-
creased demands on the Applicant's systems (1) lack of sufficient ,,

power available for purchase on a long-term basis, and (2) higher energy
cost.

The Applicant's neighboring utilities are currently following the .

same kind of expansion program. This indicates that the energy demand
of the region is also growing.

Electric utilities often have bilateral agreements for the exchange {
of power. Small amounts c' powcr ray be purchased through these agree- '

| ments on a short-t erm basis, but the large amount of energyl needed by i'

the Applicant would not be available for purchase on a long-term basis
in amounts required to eliminate the construction of the Applicant's

,facility. Even if the energy requirement could be purchased short-term, ;i
'

continued purchase would require the selling utilities to construct Iadditional generation on their systems to cover the cale. j,

i
Normally, the cost of purchased power would be higher than that

:
which the Applicant generates itself. This is because purchase arrange-
ments are based on the cost of producing this energy from the least [

!

. t

I
The Applicant would need to buy 40.8 MW in 1982, 276.4 MW in 1983,

|

t

448.8 MW in 1984; etc.

e'.
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efficient generating station s ithin the seller 's s ,' sten. (Were the
'

seller not providing the energy to another utility, he would not have to
operate the least efficient of his stations.) For small amounts of
energy, this cost is not significant and would not be felt by a purchasing-

utility's customers. But with the large amount of energy required by
the Applicant (by 1983, ac,re than the capacity of one of the smaller
units proposed to be conetructed by the Applicant), the cost would be
felt by the customers. This would be an additional burden on customers
who are already experiencing higher energy costs due to inflation and<

fuel costs. Additionally, economic results similar to those described
,

under the no project alternative could result.
,

Furthermore, purchased power is not as reliable a source of energy
to the buyer's system as that generated within a system. The amount !
of energy that can be received into the system from sources outside
the system is limited by the capacity and reliability of the transmission '

system. Outages in the seller's systea would be made up by reducing the
amount of power being supplied to the buyer, with the potential' result
of brownouts or blackouts in the buyer's system.

#'3.1.4 Uprating of older Plants

The Applicant has already uprated one of its older units Cane
Run #1; originr.11y 90 MW, this unit is now 110 MW. However, there are twos

problems associatui with uprating older f cilities which limit the value of
this alternative for large capacity increaaes.

The first problem is that existing turbines and generators can be
uprated only so much; beyond a fairly small increase (compared to the"

required increase), new equipment would have to be installed-in essence,
a new unit would have to be constructed.

However, new units cannot be constructed within the amount of space
currently occupied by the older units. Not only would such units be
physically larger, new units also would come under current environmental
legislation which requires offstream cooling (cooling towers or lakes)
and pollution control devices. Because the older units use once-through
cooling, the acreage required for cooling towers or lakes was not origi-
nally provided. Further, the pollution control devices, particularly a
sulfur dioxide (S0 ) scrubbing system, require additional physical space2
that is not available. These devices result in amounts of solid waste
exceeding the capacity of the disposal acres of the original plant.

The second problem associated with uprating older facilities is.

that, as plants age, their equipment becomes worn and less efficient
(Btu's per kW). Higher operating and maintenance costs and reduced <

Ireliability result. Thus, relying on such plants for baseload generation
is not leasible (during the latter part of their operating life, older
plants are used primarily for peaking and standby capacity).

,

|

The fairly small increases in power generation that can be achieved
by unit upratings and insurmountable problems of inadequate site acreage 3

, I
at the older unit plant sitec make uprating of units not a viable
alternative. . ._ _ 1| s
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3.1.5 Reactivation of Recired Plants 1
"

As an alternative, reactivation of retired plants has the same
problems as uprating of older facilities, in that the retired plants, '-".

would have to be retrofitted with pollution control devices, which is,

1 neither economically nor physically feasible. The capacities (even if
uprated) and reliability of retired units would not be adequate to meet
the projected increase in demand. Thus, new units would have to be '

! constructed on the sites of retired plants, and this is not feasible.

3.1.6 Joint Projects

The Applicant is not a member of any utility pool and does not
consider this to be a viable alternative.

Being a member of a pool or constructing a joint project does not
rule out the ultimate necessity of constructing plants in the member's
. service area. Normally it only delays construction for a few years, or
maybe not at all, depending on the growth of the peak electric demand
in the pool member's service areas. When a plant is coastructed, the
units will be of larger capacity than the units the Applicant proposes
because they are furnishing energy to more than one v:ility. Also,

] pool members have to construct en extensive transmission grid system
j between members to transmit the shared generation.

f Historically, the Applicant's generation, fuel, and plant construc-
tion costs have been lower than those of most of its neighbors with whom
it might construct a joint project. These lower costs are reflected in

j the Applicant's lower electric rates. Of equal importance to the .- .

Applicant and its customers is that installation of larger joint units
inherently results in lower system reliability than the installation of
smaller, individually owned units of equal overall capacity. Individual

.

; systems are not affected by another system's problems, as they would be |
; under a joint arrangement.
i
i

3.1.7 Construction of a Smaller Facility i

The Applicant could conceivably construct a smaller (990-MWe total)
| facility than that proposed and still meet its expected growth require-
; ments through 1985. However, new capacity would be required after that

time, and another plant would therefore have to be built.
;

There are two reasons militating against building two (or more)
plants to supply the capacity represented by the proposed 2,340-MWe

'

generating plant: (1) environmental costs, and (2) economic costs.
1

Because a significant amount of the land required for a power plant
is for associated facilities whose size is largely independent of the gen-
erating capability of the units installed on the site. the overall land

,
' requirements for two half-size generating plants would be substantially

more than that of the proposed 2,340-MWe plant. Thus, the development
of two plant sites results in a marked increase in the potential effects on
hydrology, water quality, aquatic and terrestrial vegetation and wildlife,
land use, and aesthetics. The following is a list of plant components | | ;

that would be common to both plants and of approximately the same . size: '" 1

I |
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Plant Components Comeon to Two 990-MWe Generating Plants !

Occupying Approximately the Same Land Area
| i

* Total Acreage * Reactant Storage j, |

.

* Plant Service Building (offices, locker * Reactant, Oil, and Chemical
. -

; i
rooms, maintenance shop facilities, Dock Facilities t -

;laboratories, warehouse, etc.)
* Fuel Oil Storage f'

* Screen House (for intake structure) * Equipment Unloading Dock- ;* Chlorine Storage Facility.
-

'

?

* Areas for Ash Pond, Sludge Disposal. * Solid Waste Treatment
|

<

|

Sediment Retention Pond, Roads, etc. Facility .

:
* Site Grading Water Treatment Facility ! - (

. i*

* Coal Handling System Waste Water Treatment Facility j |

* i

* Coal Dock Facility Construction Facilities i i
* .

!

;

i
'

secondly, the economies of common plant facilities would be lost by
ithe Applicant if it constructed two plants to meet the projected increased :

|demand that a single plant could supply. Many of the expenditures for ' '

commsa plant facilities in a power plant are independent of the plant '

O, capability. Thus, duplication of these facilities at a second plant would !

.

ultimately result in more expensive electricity for the customer. The cost
- of the facilities listed above for a 990-MWe plant on the Trimble County ;

;

site with a Unit 1 in-service date of 1983 would be approximately $83,420,000. !

The same facilities constructed on a second =ite for a Unit 1 in-service date
of 1987 would be approximately $122,126,000,

i

Besides the duplicate facilities, additional transmission lines of t

!

undetermined length would have to be constructed. The cost of these lines '

is estimated to be $325,000 per mile for a 1987 in-service date. '

i( ~

Two smaller plants would generate about 60 more jobs ti.an a single,
. .i

t.,large plant.

In terms of the total environment, the added incese from the potential
additional jobs (if any) created by a two-plant alternative would not

-

,offset the greater ervironmental costs or the higher energy costs that '.

would result.
{'

3.1.8 Construction of Proposed Facility
-

1 ;

The Applicant proposes to construct a 2,340-MWe generating plant *

in order to meet the growing energy demand of its service area and to
replace the capacity lost through recirement of its Paddy's Run Station
and Units 1, 2 and 3 of its Cane Run Station. From the standpoints of

.
7

!'

system reliability, adequate capacity, and system economics, this al- [ternative is judged by the Applicant to be superior to all other available
manageme 2C alternatives.

,

'

O :I
i,
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j The units of the proposed facility are scheduled to come on line
one at a time. The timing of the start-up of each unit is keyed to

I projected demand increases that would reduce the system's reserve capa-
,

!, city below acceptable Icvels if the additional capacity represented by -

'

the new plant were not added (see Table 1.3-1). Thus, the proposed,

1 facility is designed to provide the right amount of power at the appro-
| priate time.
!

!

!

1
i

I
i

'
.

.
!

i

i +.
|
1

1
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3.2 POWER GENERATION ALTERNATIVES =

i

3.2.1 Constraint Identification
! ~7

There are four alternative means of generation available to the ,

Applicant: nuclear, water, oil, and coal. Gas, because of its shortage,
is not a feasible alternative. Other alternative generation means, j j
such as solar and geothermal, have not been developed to the point where
they are viable means for a system requiring large-scale, centinuous^

,

i generation. Pamped storage con be used only for peaking requirements.
Further, in Kentucky, pumped storage is not a viable option because of 1-'

j the geoJogy of the area. I

i 3.2.2 Nuclear
:

I The requirement for additional generation on the Applicant's
i system by 1983 and 1985 eliminates nuclear power from consideration for the

first two units since the present estimated Icad time required to j
#

| license, design, and construct a nuclear unit is 8 to 10 years. Also, |
j the economics of nuclear units indicate that the unit size should be j
; in the 800-MWe or larger range to be comparable in operating costs to |

) coal-fired units. At the present time, the Applicant's system does i

j not have the reserve capacity to support an 800-MWe or larger unit (i.e., |_
; the system could not support the outage of a unit of this size). >,

|'
{

.

Therefore, a nuclear facility is not a feasible alternative at this i

|,j time.

|33.2.3 " ster--
|
.

,
The large-scale use of hydroelectric energy in the Ohio Valley -

'

region is not fersible bec2use of the lack of suitable hydroelectric sites.
,

!
'

3.2.4 011
.

4

As fuel for the generation of electricity, oil at present in Kentucky i

is not a viable alternative. The use of oil as a fuel for electric gen-
3

eration is presently being curtailed by government regulation. Further-
;

more, in a state with the large coal reserves that Kentucky has, it does

i not make much sense to substituto a fuel which is more costly, less abundant,
,

and, because most of it would be imported from a foreign source, less reliable
,

than coal. t
'

3.2.5 Coal I
, -

|
4
'

Coal to supply the Applicant's electric generation needs is avail-
able in abundance in Kentucky in varying sulfur contents. The Applicanc
has proposed to itse western Kentucky coal with its higher sulfur content {

'

because this coal is reason .bly certain to be available in a suf ficient }.

quantity for the life of the olant. Also, western Kentucky coal is 1
1presently the best economic choice, even though tne sulfur emissions have |

-g to be controlled with scrubber systems.

)sm,
,

I
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| Lov sulfur coals from the western states have been ruled out as an
.'Iternative bceause Kentucky caal is a cheaper and mure reliable source!

! of fuel.
) .

Uashing western Kentut ky coal improves its Etu output and lowcrs
*

!
I the ameunt af sulfur and other impurities. Washed coal may be feasible
! when it becen es more plentiful, pro tide d costs are not excessive.
I
1

|
!
4
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3.3 SITE ALTERNATIVES
*

3.3.1 Introduction

The following is a discun.ston of alternative sites considered for
,

the 2,340-)Ne fossil-fueled generatinA plant proposed to be constructed
*

by the Applicant. The area of interest for identification of alternative
sites was a region encompassing the Applicant's service area and periph-
eral areas. This region is described in Section 2.0. The present discus-

,

cion provides a su= unary cf the criteria used in the site selection process
and a description of seven candidate alternative sites. Technical Appendix 1
contains a description of 10 additional sites originally selected for ;

analysis but ela.inated almost immediately from further consideration.
Section 3.3.4 compares the various candidate sites and identifies the
Trimble County site as the preferred alternative.

3.3.2 Siting criteria and constraints

Introduction

Despite the large area of north-central Kentucky investigsted
(approximately 1,700 square miles), only a limited number of candidate
power plant sites could be identified because of seversi major constraints.
These are rough topography; preemption of large land areas by other in-
tensive land uses; and remoteness (and, therefore, excessive economic and
environmental costs) from cooling water source, fuel transportation access, !

( transmission grid, and load center. Jefferson County, in which the city
of Louisville is situated, was eliminated as a candidate siting area because
of extensive urbanization and restrictive air quality classification.
Potential degradation of air quality is also a serious concern in other
portions of the candidate siting area. The following paragraphs describe
the procedures and criteria used in the identification of alternative sites.

'
Site Selection Procedures

The factors considered in the site selection process were land use,
cultural and recreational features, ecology, aesthetics, water supply,
water quality, geology, natural and man-related hazards, meteorology, and
air quality. Certain major cost-related factors associated vith site
development and plant operation were also considered on an order-of-scale

,

basis in order to provide a means of economic comparison of selected candi- I

date sites. These include cost of transportation of coal and other j
materials, cost of transmission, cost of developing a cooling water supply,
and cost of site preparation.

The methods used in the siting study consisted of: (1) collection-

and evaluation of pertinent published and unpublished data on natural
resources and land uses; (2) identification and definition of all opera-
tional and environmental siting criteria; (3) evaluation of the basic
environmental and physical factors on a regional basis; (4) definition of
the general candidata siting region; (5) selection of candidate siting-

areas and specific candidate sites within the general region by means of
,

map study; and (6) evaluation of the candidate sites by field inspection |
and by application of the siting criteria.

d ~
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The initial evaluation of the study region, in view of the type and
size of the desired new generating facility, indicated that the mo it

| limiting siting factors were: (1) meeting applicable air quality stan-
dards; (2) obtainina, adequate cooling water supply; (3) obtaining a
suf ficiently large tract of land having f avorable topography; and (4).

! obtaining a si':e close enough to the Applicant's existing transmisision,
'

grid and load centers, to coal transportation facilities, and to cooling
vater supply without incurring excessive economic costs.

Boundary of Oandidate Siting Region

l

General Region

The general region considered in the search for potential fossil-
fueled power plant sites contained those e:ounties in north-central Kentucky
within the Applicant's service area, counties served in part by the Appli-
cant, and nearby counties within roughly 50 miles of 1.ouisville. Therefore,
the general siting region included Bullitt, Carroll Hardin, Henry,

.Jefferson, Heade, Oldham, Shelby, Spencer, and Trimble Counties. An addi-
tional area considered initially was the Western Coal Field area / Green
River basin in Muhlenberg County because this area would provide a
nearby source of coal and an adequate supply of cooling water. However,
its considerable distance from the Applicant's load center and the extremely
hign costs of constructing the large capacity transmission lines that would
be required eliminated this area from further investigation.

The importance of sites being near an adequate water supply and fuel
transportation routes caused special attenticn to be given to areas v

adjacent to major rivers and within reasonable distances of the Applicant's
load center and transmission system. It was determined early in the siting
process that much of the inland crea of the counties investigated offers:

'

few favorable locations for the proposed facility. This is due to such
factors as lack of potential water supply, excessive distance to rail lines-

i for fuel transportation, excessive transmission distances, and large areas
( of land within military reservatione or other intensive or dedicated land

uses. Potential sites located in Indiana were nec considered because of
the diffic ities in licensing an out-of-state utility.

Specific Region

Following a general review of land and water resources data and a
review of dsta developed by the Applicant and its design engineering con-
sultar t s, it was concluded that apparent gross economic disadvantages andi '

t' allure to meet vital operational requiremente (water supply and fuel
transport) eliminated much of the general region from further detailed
study The e,pecific candidate siting region was therefore defined as an
appmximately 10-mile-wide belt along the Kentucky side of the Ohio River.
This belt begins near Hadison Indiana and extends downstream' to a point
near the boursary betwe-a Heede and Breckinridge Counties (across the Ohio-

River from .he Indiana coa.r.nnity of Derby). The 10-mile width was assumed
to be the maximum distance inlend from the Ohio River over which water
could feasibly be conveyed.

3-10
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Jefferson County, in which the city of Louisville is situated, was
entirely climinated in the search for specific candidate sites because
the county is: (1) nearly completely urbanized; and (2) has been,'
designated an Air Quality Maintenance Area for particulates and sulfur
dioxide (S0 ) emissions (Federal Register, Vol. 40, No.175, Sept. 9, 1975).*

2
This means that the air resources of Jef ferson County cannot support any*

additional major new sources of air pollutants.

While the identification of candidate sites was confined to locations
within the specific region, the potential environmental effects associated
with power plant development were generally considered to extend out from
the site for approximately 25 miles. '

i
Siting Criteria !

I

? Site Development Criteria

The following factors or site qualities pertain to plant operational
requirements and were used as an aid in determining the technical and
economic feasibility of tle candidate sites.

;

Size and Type of power Generating Station. Selection of candidate
sites is dependent on the generating capacity of the proposed plant. *

Because of the economies of scale and anticipated future power needs,
the Applicant desires to construct on one site a four-unit facility with
a total capacity of 2,340 We. In this site selection study, the specific
candidatc siting region has therefore been screened for only those sites
capabic of supporting a generating facility of approximately 2,400 Wo.-

Engineering Criteria for a 2,340-We Facility. The following are
the preliminary design criterja for the facility proposed by the Applicant.

Unit r.apacity Operacional Date

1 495 We net June 1983
2 495 We net June 1985
3 675 We net June 1987
4 675 We net June 1989

1. Units and unit sizes - two 495- W e (net);
two 675-We (net)

2. Unit life - 30 yeara :
$.

3. Capacity factor - first 20 years: 60 percent annual average;
last 10 years: 25 percent annual average

4. Net unit heat rate - 9,800 Btu per kW
{.

'
Unit firing - Alston #1 raw coal (4.29 percent sulfur content) $5.

) i'6. Cooling system - closed loop, utilizing natural draf t cooling j
'

j towers: one for Units 1 and 2; one for Units 3 and 4-

,- . i, {, s.
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7. Scrubber system - wet type, utilizing limestone (CACO )3

8. Solid waste disposal volume generated over the life of;
the plant - 60,000 acre-foot

[ 9. Coal consumption rate - 76,300 short cons per day (maximum)

10. Coal storage requirements - 1.565,000 sbort tons (maximum)
.

11. Limestone consumption rate - 5,500 short cons per day (maximum)

12. Limestone storage requirements - 271,000 short cons (mar.imum)

13. Fuel oil consumption rate - 50,000 gallons per week (maximum)

14. Liquid chemicals consumption rate - 56,000 gallons per week

15. Maximum water intake - 69,000 gpm

16. Maximum water consumption - 50,000 gpm

17. Maximum water discharge - 40,900 gpm

Water Supply. The water supply required for plant cooling should be
at the site or in the near vicinity. If water is pumped to the site, it
is desirable to keep the pumping head to a minimum. A source of potable
water should also be near the site.

In determining the adequacy of surface water supplies, the fol- _

lowing guiding criteria were applied:

1. Ten pert ent of the 7-. lay low flow rate (10-year

recurrence interval) was defined as the allowable
water withdrawal rate

2. If 10 percent cf the 7-day, 10-year low finv was
inadequate for cooling, a less rigorous criterion,
allowing the withdrawal of water flow in excess
of the 1 west mean flow for 30 consecutive days of
a 10-year reectrence, was applied. Generally, this
means that the excess flow will be vithdrawn from a
retention pool and stored in an off-channel reservoir

3. The quality of cooling eater should not require
- pretrectment. Intake and blowdown discharge strue-

'

tures should be far enough apart te prevent thermal
interaction

Method of Waste Hriat Dissipation. Natural draf t cooling towers were
the only method considered in evaluating the ability of sites to provide
waste heat dissipation, as these are preferred by the Applicant. Blow-

*

down water was required to meer the thermal water quility standards,

established for the receiving streams (see following, " Water Quality" dis-
cussion).

.ii .
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Land Acquist-fon. Precise criteria are difficult to specify, but,
generally, areas with the following characteristics were preferred: (1)4

the smallest number of individually owned parcels; (2) the lowest land
values; and (3) a configuration of indleidual parcels with site boundaries''

].
that encompass the least number of parcels.

.

Topography. The terrain should be relatively level in plant con-
struction areas to ninimize costs of site grading. Near thu site, however,
the terrain should have a natural relief capable of being used for solid
waste storage--for exemple, a natural ravine having a storage capacity of ,

,

60,000 acre-feet.
,

The elevation of the site should be above flood levels (maximum flood
with existing controls) on adjacent etreams; or, in the absence of controls,
the site should be high enough to minimize costs of constructing flood .

'
protection dikes for the maximum flood of record.

The elevation of the site with respect to surrounding terrain should
be such that cooling towers and stacks can be feasibly constructed and will
function in the desired manner (see following " Air Quality" discussion).

Topography of the site vicinity sho'ld be ar. enable to constructionu
,

of transmission lines, highway and rail access (as necessary), and water
intake and discharge lines. Pumping costs are highly dependent on eleva-

I tion differences between the site and water source and the lengen of''

pipeline required.

Geologic Conditions. To support the power plant structures, site
soils must have a minimum bearing capacity of 6,000 psf. or soils should! --

be suitable to support friction or bearing piles of 50-ton minimum capacity.

The site must not be in close proximity to active earthquake faults.
,

Within the site boundaries or in the close vicinity, impervious soilsi

should be availatle for use as linings under coal storage piles and ash
storage ponds.

! Rock conditions should allow the development of coal and solid waste
storage sites that will 1ot endanger the quality of ground and surface
water resources or the refety of people and property down-slope from the i

vaste storage sites. Additionally, if water reservoirs are to be con- |
structed, rock conditione must be such that seepage losses are not |
excessive, and the abutments of dans are secure against failure. '

Transmission Development. The sito should be located in close'

proximity to the transmission grid where the power will be consumed. Two .
'250-foot-wide right-of-way corridors from the site must be available to

accommodate transmission line systems.

Transportation Access. The site should be acc asible by highway for |*

construction and operating personnel and it should oe located a reasonable
'

distance from Louisville, Kentucky, in order to limit travel cost for con- !
i

% struction crafts. It must be accessible by rail or barge to bring in power

)_ plant equipment construction materials and consumables for plant operation. -

,_ ,
t
'
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Environmental ,Cr,i_ter,la. These are f.sctors pertaining to the environ- I
rnental compatibility and acceptability of constructior; and operation of a

|2,400-We facility (fur example, public health considerations, land use ,
compatibility, impact upon cultural and natural resources, and ecological |

"

effcets).
'

.

!-

>

1. Air Quality - A major consideration in siting a fossil- *

fueled power plant is whether the emissions will exceed i
ambient air quality standards. This is determined by
adding estimated plant emissions to the existing ambient [baseline concentration values for the significant air *

pollutants (as defined by federal and state agencies).
Controlling criteria were the standards for SO2 and '
particulater emissions. These are summarized in the 4

following tabic (see Section 5.1.2 for explanation of ;

the various standards). '-

;

Ambient Air Quality Standards

Primary Standards: S02 - 80 ug/m (annual average)
Particulates - 75 ug/m (annual average)

Secondary Standards: 502 - 60 t g/m3 (annual aver ge)
Particulates - 60 ug/m3 (annual average)

#-

The louisville and North Central Kentucky Air Quality
Control Regions (AQCR) are the control agencies for the
siting region. The b uisville AQCR classification is
Priority I (see section 5.1.2) for both particulates
and SO ; the North Central AQCR is classified Priority2
II for particulates and Priority III for SO . The various2
class standards are defined as follows:

Priority Class Standards

0| Particulates 2
! * (Annual (Annual

Arithmetic Hean) Arithmetic Mean)
3Priority I >95 ug/m >0.04 ppm

Priority Il 60-90 ug/m 0.02-0.04 ppm
3Priority III <60 pg/m <0.02 ppm-

3-14- ~
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As previously noted, Jefferson County (within the j
Louiav111e AQCR) has been designated an Air Quality
Maintenance Area (Federal Register, Vol. 40 No.175, i,

'

. '' Sept. 9, 1975), and, thus, the county is eliminated k
from the candidate siting region. The North Central

}
AQCR will accommodate new sources and therefore was !.

included in the candidate siting region.
!

i) In determining whether an area is suitabic for a t'
*

power plant site, attention must also be given to
1 whether or not the plant will exceed the "significant
j deterioration increment" of the region (see Section .

5.1.2). t
*

Meteorologic and terrain conditions were considereo
in evaluating candidate sites f rom an air quality !

*

standpoint. Level terrain and good ventilation
'

result in lower economic costs in the development '

and operation or plant systems, better dispersion
of air emissions, and less impact from fogging,

j and icing induced by cooling tower operation.

The potential effects on agricultute, native vege-,

tation, and air, highway, and river traffic of SO2
'i emissions, cooling tower fogging, acid mist due

[%,,)
~N

g to interaction of stack plumes and cooling tower
| plumes, and salt drift were generally considered
! in site evaluation

--

2. Water Quality - Stream water quality standards,

promulgated by applicable regulatory agencies must,

be met. Siting considerations relative to these
regulations include design and location of water
intake and discharge structures, quantity of water

; consumptively used, anticipated c,uality of discharged
-

water, effects of runoff from materials storage and
solid waste disposal areas, and disturbance of natural
drainage watercourses by construction.

Water quality criteria of main concern for discharges
~_ from steam electric generating stations involve dissolved

solids and temperature standards

3. Aquatic Ecology - Unique fishery locations or migration
patterns were considered in siting. The ecology of*

fish populations would be impaired by significantly
reducing existing low-water flows or altering the
temperature regime, particularly b' abrupt changes
of short duration. Alteration of fish habitat
conditions by construction of dans and reservoirs

-
or other structures was also ce,nsidered. In some

instances, reservoirs may be operated to augment
low . lows downstream to the benefit of fish habitat

g conditions
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4. T,crrestrial Ecology - Sito development must avoid or cause
only minimal disturbance to unique terrestrial habitats or
endangered species. Designated scientific areas, etate
parks, and other public landa set aside for the preserva- -

tion of native vegetation and wildlife were excluded from.

the candidate siting region.

*5. Population - For fossil-fueled plants, no specific criteria
have been established for hu.aan population density and
residential distribution around the site; however, the sito *

selection process favored areas of low population density

6. pnd Use | '
i

a. Restricted Arcas - Ar.:ss that were not considered i*
as candidate siting areas included local, state, I

and national parks, wilderness and recreation areas, *|
historical and archaeological sites, vildlife refuges j
and management areas, critical or unique wildlife

}habitat, and wild or scenic rivers j
. ?

b. Sensitive Areas - Sensitive areas are those not likely |co be compatible with construction and operation of a i
nearby power plant. These areas include state and

|national forests, public hunting grounds, military ,

reservations, other public lands not included under
i(a) above, marshes, shoreline zor.es, prime agricultural

land, land zoned for ranindustrial uses, areas near
airports and along low-level air routes (the site must
not be in an air traffic flight path; this'would prevent
construction of stacks in excess of 600 feet in height),
and land areas that may be candidates for future recogni-
tion as scenic or recreation arcas

Other Areas - Most favorable siting opportunities arec.

found on marginal farmland, low quality woodland, and I
other land of nonintensive use. Planning reports jdeveloped by regional and state agencies were reviewed
to determine the overall compatibility of a power plant. ;

twith land use plans and goals of the siting areas
.

'l

I

7. P_ublic Safety Considerations - Health hazards are taken into jaccount by air and water quality regulations. Considerations
!of public safety. as well as the safety of the planned ifacilities, dictate that the site not be located in close j*

proximity to a source of hazard--for example, arsenals, :

chemical factories, tank farms, gas fields, areas of mineral !withdrawal carthstides, or tornado " alleys" i
,

:8. Socioeconomics - The potential effects of site development *

were evaluated for such items as population characteristics |
,

-

(including distribution and growth trends), labor force
|

,

location, regional economic development, and land use patterns j
|
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9. Aestheties - Precise criteria for evaluating impacts on -

i the aesthetic qualities of an area are difficult to define.
! Designated scenic areas were not considered for sites.

''
Tha. impact of potential transnission routes from the

'
planc site on aesthetic qualities was considered in site,j' evaluation

i
j 3.3.3 candidate Sites Description

i
j Brandenburg Site

I

,

Location
,

t

This site (Figure 3.3.3-1) is located on the Ohio River flood plain
(River Mile 644.5). It is in Heade County, Kentucky and is bounded on the
west by the city of Brandenburg, Kentucky and on the east by the Olin
Corporation plant at Doe Run (Quadrangle - Mauckport. Ind.-Ky., USGS

| 7.5 minute series).
.

Size. Topography, and Geology
,

i

Approximately 700 to 800 acres of nearly level land is available.
Along the southest side, Flippins Run forms a valley that is incised into'

the flood plain parallel to the base of the bluff. Nearly half of the
' site has an elevation of 450 feet or more; the normal pool elevation of

the Ohio River at this point is 383 feet. The adjacent bluffs range from
500 to 620 feet in height. In places, springs emanate near the base of the--

bluff and flow into Flippins Run. The flood plain consists of unconsoli- .

dated alluvial sediments which are probably adequate for power plant
foundations.

'
>

Site Development

Barge docking facilities on the Ohio River at the site would allow1

'

transportation of construction materials, plant components, coal fuel, and
other materials used in plant operation. A Louisville and Nashville rail,

line near the east end of the site provides a potentf al alternate means of
transporting materials to the site. The site could be reached by highway
via extensions from State Highway 933 or by improvements to the " Ohio River
Trail" road, which runs from Brandenburg along the southern edge of the site.

,

'

The Applicant presently has a 69-kV service line into the Olin plant.

at Doe Run; however, it is unlikely that this corridor would be used in
transmitting power from the Brandenburg site. The neatest point on the
existing 345-kV grid is approximately 13 miles away near Mill Creek; a
direct routing would cross the Ohio River and go through Indiana. An
alternate or possible route for a second line (needed for system,

reliability) would be to the existing 15A-kV line corridor from Cloverport.
| approximately 11 miles from the site.*

_ _
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Water for cooling would be obtained f om the Ohio River adjacent to
the site. Intake and discharge structure locations may he affected by
similar facilities now being used by the Olin plant. .

Opportunities for a solid waste storage area with a capacity of 60,000
..

'

acre-feet are poor on the site. Possibly some storage could be obtained in
* depressions in the undeveloped area south of the site. s

i

|

|Air Quality Conditior.s and Effects

With bluffs rising roughly 200 feet on either side of the Ohio River,

near the site, there is a potential for aerodynamic plume downwash and the
;

necessity for a tall stack to carry effluents well out of the valley. The
site it located near the Olin Corporation's Doe Run plant, which in 1973
emitted nearly 4,000 tons of 50 . However, data are insufficient to evaluate2
ambient air quality at the site vicinity. Across the river in liarrison
County, Indiana, there are no major sources of pollutants, with the excep-

| tion of stone quarries. The Applicant's Mill Creek plant and the Kentucky
Solite Corporation plant, both located approximately 15 miles to the
east, are other nearby sources. These emitted a total of approximately-

<

46,000 tons of 502 in 1973. Winds from the southwest through west sectors,
which occur 19 percent of the time annually, would carry plant effluent into
the Jef ferson County area, where Soy concentrations are already in excess of

. the primary ambient air quality standard. This is considered to be a major
! disadvantage of the site. Because the site is in the valley, there is a
; potential for cooling tower-induced fogging and icing on highways and

structures, particularly on bluffs adjacent to the site. However, much of
the bluf f area north and south of the site is uninhabited; thus, these
effects should not be a serious problem when the wind is westerly or ,,,

southerly. Easterly winds could cause cooling tower and stack drif t to
affect Brandenburg. 4

Land Use - Ecology and Effects

Except for a few small sheds and barns, the major portion of the site
is free of buildings. Two residences occur along the road on the south side
of the site. A small park and a sewage disposal facility are located at the
west end. At the east end, there is a large indumtrial facility (Olin's .

Doe Run plant), with tank fields, rail spurs, and rail yard. A short distance
to the southeast is the Doe Run recreational area containing a reservoir,
beach and marina, and new residential / estate-type developmenta. The bulk
of the site area consists of farmland. Wooded areas occur along Flippins '

Run, the bluff on the south side of the site, and in a drainageway in the
west central part of the site. No important terrestrial or aquatic habitats,

are likely to be present in the area affected directly by site development;
however, the bluff area along Flippins Run may harbor endangered plant species.
The area would derive economic benefits from a generating plant, but there
may be public opposition on the basis of impaired air quality.

<
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!Chief Advantages and Disadvantages'

;

The chief advantages are access to adequate ccoling water and Ohio '

.
River barge transportation, and proximity to the Lnuisville load center. Access

'to a rail line and good site drainage and elevation are additional advantages.
The chief disadvantages are possible adverse effecta on air quality in the

,,
- vicinity and probable public opposition on this basis. Also, the difficulty

of developing an adequate solid waste disposal area on the site is an
,

*

important disadvantage. The site is soutwhat limiting in size for a four- '

j

unit, 2,400-MWe generating facility. i
!

i.

i Carrett Site

location

; This upland site (Figure 3.3.3-2) is located in Meade County, Kentucky j

! east of Carrett and north of U.S. Highway 60 (Quadrangle - Rock Haven, Ky.- !

Ind., USGS 7.5 minute series).
,

Size, Topography, and Geology
1

About 800 or 900 acres of rolling land east of Carrect and Kentucky 448 {
; and north of U.S. 60 could be developed for a power plant. Elevations in ;

i this area generally range from 720 to 760 feet, though Miles Hill, on the ', -1 north part of the site, rises to an elevation of 830 feet. Miles Hill and

i other knobs in the area are erosional remnants. The eastern part of the i
site is dotted by sinkhole depressions. The site area is underlain by ;'

'Hississippian limestones that are affected strongly by solution weathering.*

This weathering could result in problems with foundation support, integrity4

4 of water reservoirs, and possible grcund water contamination from coal pile
and solid waste storage areas. |

}

: i
Site Development'

i This site is nearly 5 miles f rom the Ohio River; hence, transport of
coal and other materials to the site would necessarily be by rail. A spur

,

line would have to be constructed either for 5 miles from the Louisville j
, and Nashville Railroad or for a distance of 8 miles f rom the Illinois !
<

Central Railr6ad. In addition, cooling water would have to be conveyed to i

the site from the Ohio River for a distance of approximately 5 miles, re- 1

j quiring a pumping head in excess of 350 feet. A water storage reservoir {
vould need to be constructed on the site. Natural depressions on the site ;
could be used for a reservoir, but the chance of excessive leakage is great

'

i *

due to karstic development in this region. The karstic terrain also is-

problemstical for obtaining sound foundations, and rolling topography would
require extensive site grading. Site development costs are, therefore,
apt to be very high. This site typifies the prob 1 cms associated with ;

development of upland sites in much of the Applicant's service area and [
vicinity. 1,

*
Transmission lines from this locale would have to be constructed for

a distance of approximately 16 miles to the nearest point on the existing-

i 345-kV line.
3-21 - - -
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; . Air Quality Conditions and Effects ''

Located out of the river valley and at a relatively high elevation,
this site has diffusion characteristics that would possibly make stack

.

-

fheights in excess of 700 feet unnecessary. Major sources of 502 within
', approximately 25 miles of the site and the 1973 emission rates of these

are: the Applicant's Mill Creek plant (42,220 tons per yeer) in Jefferson !-

County, Kentucky Solite Corporation (3,406 tons per year) in Bullitt 1

County, and the Olin Corporation (3,984 tons per year) in Heade County.
Because of the site elevation, cooling tower-induced fogging and icing on
nearby roads and structures would present no problem.

Land Use - Ecology and Effects2

-

The intarior portion of the site is sparsely popuinted, with most -

residential development along the major highways. The land is used for
z
'

low intensity agriculturo; some-row crops are grown but, for the most ,

part, the land is used for pasture or is idle oldfield. Scatternd vood-
,

lots occar throughout the area. Pipelines are located in the vicinity
though none cross the site. A substation is located near Garrett :nd a
transmission line crosses the site (these are not the Applicant's facili- ,'

ties). Development of a ilte in this area would have little adverse ef fect
en terrestrial ecology other than disturbance of scattered woodland
habitat supporting small mammals and birds.

\-- Chief Advantages and Disadvantages
,

--
The chief advantage of this site is the favorable ventilation of its

upland location, valch makes it pos91ble to have shorter stacks and r.o
escape the air quality problems associated with a deep valley location.'

There are many serious problems, hovaver, in constructing on an upland
site in karst terrain. In fact, site development may not be technically
feasible because of the poor foundation conditions. At best, high cos*.s
would be incurred in correcting such conditions and in protecting the
ground water resource of the area and developing rail access and a water

- supply to this site.

Hampton Creek Site

Location
* '

This site (Figure 3.3.3-3) is on a high terrace of the Ohio River,

(River Mile 555) 4 miles east of tbdison, Indiana. It is located in Carroll
County, Kentucky between the Carroll-Trimble County line and Hampton Creek.
It is outside the Applicant's service area but is less than 50 miles from
the center of Louisville, Kentucky (Quadrangle - Madison East, Ky.-Ind.,
USGS 7.5 minute series).

,
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Size, Topography, and Geology

Between 1,000 and 1,200 acres of nearly level or gently sloping land'- comprise this location. The site is primarily a hi h river terrace withR
elevations ranging from 480 to 500 feet. The normal pool elevation of the
Ohio River at this point is 420 feet. The site has excellent drainage ands

would be free fror. ficading hazards. Good foundation conditions (probably'

alluvial sands and gravels in this area) exist for plant structures.

Site Development
,

Because of the highly favorable terrain and soil conditions of this
site, development costs would be comparatively low. Barge docking facili-
ties and water intake and discharge structures could be readily developed
in the Ohio River adjacent to the site. Coal wnuld have to be conveyed
over or under Kentucky 35, r. locally heavily travelled highway that would
provide easy access to the site. Transmission lines would have to be
conattucted for a distance of approximately 6 miles to tie into the Appli-
cant's 345-kV line ruaning sc uth frem the Clif ty Creek plant.

Air Quality Conditf uns and Effects

The llampton Creek site is located in an area of the Ohio River Valley
that has bluffs of 400 cc 450 feet on either side of the river. The bluff
heights weald necessits:e very tall stacks to overcone actodynamic plume
dovr.wesh and plume trapping within the valle.y. Ia this crea, ambient air
quality is good, with pollutant concentrations generally below the secondary.-

ambient air quality standards, the only asjor sources of pollutants ut-bin
25 niles of the site are the Clifty Creek Power Plant near Mad! son, indians
and the Kentucky Utilities Power Plant near Chent, Kentucky. In 1973, the
Clif ty Creek Power Plant eritted approximately 47,700 tons of S0 , while

2SO2 emissions from the kentucky Utilities Power Plant were approximately48,700 tons for the year. Since prevailing winda carry plant emissions to
the north and nort'. east, interaction with plumes f rom either of these plants
would be negligible. However, winds from the east or west would cause
ground-level concentrations of pollutants from these sources, as well as
from a potential new plant, to be additive.

Kentecky Route 36 and Indiana Route 56, both of which parallel the
river, might be subject to fog induced by cooling towers, although a greater
fogging potential exists on bluffs adjacent to the site.

.

. Land Use - Ecology and Ef fects

! Site development would preclude the present agricultural use of the
land. This area is fully cleared, with woodlands restricted tu the steepalopes of the adjacent river bluffs. There would be few impacts of importance
on the area wildlife because essentially no natural habitat would be destroyed.The majority-

of people in the site vicinity live in houses located along
Kentucky 26. While the site perhaps could be developed without requiring,

. relocation of these residences, the effects of pisnt operation on the people
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and their environment might dipuade t. hem from remaining in the immediate
plant site area. Because Kentucky 36 is heavily used, it could not he
disrupted by site oevelopment nor ca's it he relocated to any advantage.

,,

A sand and gravel operation east of the site would not be adversely
af fected by site development.

s

.

Chief Advantages and Disadvantages

Direct access to the Ohio River for a source of cooling water and
barge transportation of coal and other m..terials; the good drainage,
foundation conditices, level topography, and size of site; and proximity
to the Applicant's 345-kV transmission grid are all important advantages
of this site.

,

Disadvantages are the additive ef fects of air emissions from a new

plant at this site to the emissions from che power plants at Clifty Creek
and Chent. The impact en residencea alcng Kentucky 36, on the agricultural
use of good quality cropland, and the effect on the mesthetice of an area
heavily travelled and densely repulated are other disadvantageo.

The American Electric Power Conpany has an interest in a tract of
land near this- site.; havever, it le not known whether the bcundaries over-
Itp of coincide with those of the haspton Creek site as described herein.
Ore major plant ar; this immediate vicinity would probably preempt the

, siting of a second fc sail-fueled plant because of air quality restricticns.
There is curreatly a great deal of public cpponition to rew power plants

N- anywhere in this section of the Ohio River Valley.
v

laCrrnge Site

Location *

This upland site (Figure 3.3.3-4) is located west of LaGrange, Kentucky,
east of U.S. 42, nes: Harrods Creek, and approximately 4 miles inland from
the Ohio River. It is in Oldham County, Kentucky and within the Applicant's
service area (Quadrangle - LaGrange, Ky.-Ind., USGS 7.5 minute series).

Size, Topogr.*phy, and Geology .

The site consists of gently rolling ridge tops lying between Harrods
Creek and North Fork and Cedar Creeks. Six hundred or more acres could be used
in site developsent; however, the gentle topography is limited to about 300
acres in a strip along Backbo.ne R>ad. On either side, there are steep'

slopes caused by stream erosion. Elevations at the site generally range
from less than 650 feet to over 820 feet. Normal pool elevation of the
Ohio River nearest the site is 419 feet. The site is probably underlain
by Silurian limestone, perhaps with ordovician sedimentary rocks occurring
at the higher elevations. While karstic topography does not appear highly*

developed in this area, solution weathering. phenomena may occur in the site
orea and influence foundation conditicas and reservoir construction.,

-
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Site Development

Owing to the rough topography, and possible extensive solution-
''

channeling of us.derlying rocks, rite preparation would probably be quite
coatly. This would be especially true if large-scale grouting would be

' required for foundations and for the dam for the emergency water reservoir.
Sealing the reservoir and the ash scorage pond against leakage might also-

require special measures.

A spur track would have to be constructed from the Louisville and
Nashville Railroad line near Buckner, Kentucky, a distance of 5 miles
over rough terrain. The site is less than 2 miles from the Applicant's
345-kV line, which passes in a north-south direction east of the site.

.

Air Quality Conditiuns and Ef fects

because this it a high upland location, site diffusion characteristics '

are such that stack heights in excess cl 700 f eet may not be necessary.

The nearest major source of 502 is the Clif ty Creek Power Plant in
Madison, Indiana, 20 miles to the north. Tntal 1973 SO2 emissions from
this facility were approximately 47,700 tons. Sulfur dioxide emissions
from Oldham County and all neighboring counties except Jefferson, to the
southwest, totalled less than 900 tons in 1973. Air quality in the vicinity
of the site is good, with pollutant concentratione generally below the

'

( secondary standsros. Predominant south through west winds in the region
would of ten carry effluent swey from the Lcuisv111e and Jefferson Councy
areas.-.

Because of the site's elevation, cooling tower-induced fogging and
icing on nearby roads and structures shculd present no problam.

Land Use - Ecology and Effects

The entire site area is in agricultural and woodland uses on the
steep slopes of ravines lecding from the site to nearby creeks. There are
two orcharda on the eastern end of tha site. At least five residences
would bw affected by site development, and wildlife habitct in the revines
and creek bottoms would also be adversely affected; however, it is unlikely -

that any unique habitats exist since most areas have already been disrupted
by cultivation and grazing. Siltation and runoff from the site could
adversely affect Harrods Creek unless protective measures were employed.

-

Chief Advantages and Disadvantages
*

The chief advantage of this site is the favorable ventilation due to ;
.

'

the upland location, a factor that allows for reduced stack construction
gcosts and air quslity problems. Also, proximity to the 345-kV transmission ',

line is advantageous.
*

|
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Disadvantages are the high costs of site preparation and develop- !

ment of water supply and coal transportation facilitics. Be sides high j

initial capital costs, there would be high annual costs associated with
'

'' '

Protection of groundpumping water over a substantial height and distance.
water resources may be difficult in an area where solution channeling of

-

.
bedrock may be extensive.

Trimble County Site
i

Location*

This site (Figure 3.3.3-5) is 1ccated on a low terrace of the Ohio River
(River !!ile 572) north of Wises Landing. Trimble County, Kentucky. It is
approximately 12 miles downstream (south) from the Clifty Creek Power Plant
near Hadison, Indiana, and 30 miles upstream (northeast) from Louisville,
Kentucky. The site is outside but in close proximity to the Applicant's ser-
vice area (Quadrangle - Bethleham Ky.-Ind., USGS 7.5 minute series).

1

Size, Topography, and Geology

The nearly level portion of the site comprises 620 acres. Two ravines
and other adjacent upland property bring the size of the site to approri-
mately 2,300 acres. The major part of the terrace is at an approximate
elevation of 475 feet. The bluf fs to the east of the site reach eleva-
tions somewhat over 500 feet; across the river, the bluffs are of similar .

height. Two creeks. Barebone and Corn Creeks. drain the site. Corn Creek,
-"at the north end of the site, maanders across the flood plain before dis-,

charging into the Ohio River. Barebone Creek is at the south end of the
site and flows into the Ohis River south of Wises Landing. The alluvium
underlying the cite is probably composed of sand and gravel with inter-
stratified wilt and clay lensas. These materials would provide adequate
foundation support for plant structures.

Site Development

Barge docking facilities on the Ohio River would provide easy delivery
of coal and other materials. The Ohio River would provide t.. equate cooling
water. The site contains adequate land for development of the proposed
facility, including disposal areas (the ravines) for solid waste. A 345-kV
line belonging to the Applicant passes within a few hundred yards of the
site on the southeast; a transmission corridor would be built from the site
to tie in with the existing line. Existing roads from Bedford, Kentucky to
the site would need to be upgraded. A local road on the sita along the base'

of the bluff would have to be rerouted. Several graves on the -ite would
have to be relocated. Corn Creek would have to be rerouted to provide
space for ash disposal ponds. A berm to screen the plant from Wises Landing
would be constructed and planted with trees.

.

O
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Air Quality Conditions and Effectsr
1

The Trimble County site is located in the Ohio River Valley in an
-' area where bluffs rise 300 to 350 feet on either side of the river. The

I

Ibluff heights would necessitate use of very tall stacks to overcome aero-
!dynamic downwash and plume trapping in the valley. Natural draft, wet
!cooling towers over 400 feet high would also be necessary to provide |' '

adequate cooling. Fogging and icing induced by the coolin:; tower plume j
*

may occur; however, few land uses or highways would be affected in this j
I

vicinity. I

In the area of this eite, ambient air quality is generally good. |
The existing major scurce of pollutants is the Clif ty Creek Power Plant . ,

located approximately 10 miles north-northeast near Madison, Indiana.
There were no major sources reported in 1973 in Shelby, Henry, or Trimble
Counties. Total 1973 SO2 emissions in Oldham County, Kentucky and Clark .

County, Indians to the south of the Trimble County site were less than j

900 tons.

Land Use - Ecology and Ef fects
.

The site has been used for agriculture, with most of the land in culti-
vated row crops such as corn and soybeans. Agricultural use of approximately
600 acres vc.uld be precluded by power plant development, and several ;

'residences and farm buildinga would have to be removed from the site.
The Corn Creek channel would be relocated where it crosses the site and *

the associated aquatic habitat and woodland along the stream banks de- j
stroyed. h*oodlands and upland wildlife tabitat in the ravines to be -

-

used for solid waste storage would also be destroyed. The economy and ,

tax base of the area, however, would be stimulated and improved by the i

new plant. ; ,.

!

Chief Advantages and Disadvantages )
4

The site has direct access to the Ohio River for a source of cooling
water and barge transportation of coal and other materials. The site also I

has very favorable topography and elevstion; its size would allow for
accommodation of all necessary plant facilities, including onsite disposal
of ash and sludge. The nearly direct tie-in with the Applicant's existing
345-kV transmission line is also a distinct advantage, both in terms of
reduced costo and environmental impacts, compared to building long trans- f
missior. lines in new corridors.

'
The disadvantages of the site are che additive effects of a new ,

'source of air emissions, and the intrusio.: of an industrial facility into-

a rural area that has a high degree of aesthetic appeal. Intrusion of |

! the proposed plant into the rural area, especially when compounded by . i
'

'construction of the proposed Public Service Indiana's Marble Hill nuclear
plant directly across the river, would permanently affect the environment
and life style of area residents. These fa: tors-adverse effects on air.

quality and on rural life styles-are pointa of strong local opposition
to a power plant at this site.*

_, t
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| West Point Site

i

4

''Location

This site (Figure 3.3.3-6) is located on the Ohio River flood plain*
4

- (River Mile 631.5) in Hardin County, Kentucky due w.tst of the community
of West Point. It is bounded on the south bv a Louisville and Nashville
track and on the west by the Hardin-Meade County line (Quadrangle - Fort
Knox, Ky. , USCS 7.5 minute series).

J
-

Size. Topography, ard Geology

The site is approximately 900 acres in size and is a nearly level
flood plain. Site elevations are generally between 420 and 430 feet; the,

pool elevation in the Ohio River here is 383 feet. Bluffs as high as
700 feet occur on the west side of the sire. The flood plain makes a
broad loop to the south of the. site for nore than 2 miles; the city of
West Point, east of the sita, la also on low terraces of the Ohio River.

I

Site Develcpment

Barge docking facilities on the Ohio River adjacent to the site would
provide easy delivery of coal and other materials. Alternatively, the

[di } rail line on the south boundary of the site could provide transportation
N- access. Highway access from State Highway 835 and U.S. 31W-60 is convenient

at the southeast end of the site. The site is less than 6 miles from the -'
App 11: ant's existing 345-kV loop near Hill Creek and less than 1 mile from
a 154-kV line.

,

Because of the site's low elevation, extensive flood protection dikes
and filling would probably be required. The presence of an existing water
well field may interfere with site development. Little opportunity exists
for onsite solid waste storage; also, the site would be a " tight fit" for
all nece.sary plant structures and coal and limestone storage and nanJ11ng
facilities.

Air Quality Conditions and Effects

The West Point site is located in the Ohio River Valley and therefore
subject to aerodynamic plume downwash. Consequently, a tall stack would
be necessary. Sulfur dioxide and particulate emissions within 25 miles
of this site are presently heavy. North-northeast from the site are the.

Applicant's Hill Creek, Cane Run, and Paddy's Run plants, and the Public
Service Indiana New Albany plant, which together emitted over 350,000
tons of S02 in 1973. Roughly, an additional 30,000 tons of S02 are emitted
from other sources within 25 miles of the site, particularly in Jefferson !
County. With winds predominantly from the south threugh west, emissions

|
|,

from a plant at the West Point site would compound the existing air quality
problem downwind in Jefferson County. From an air quality standpoint, this
is a very undesirable site.
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U.S. Route 31W-60, which is a rather heavily travelled highway in the
1 . vicinity of this site, could potentially be affected by fogging from cooling

s

i

tower plumea, particularly that portion of the. road on bluffs adjacent to |the site.
-

f,

a

9j

. Land Use - Ecology and Effects |

The site is presently used for farming but the quality of land for4

this use is marginal. Eesidential and farm buildings on the site are ,

t

generally of low value. The community of West Point could benefit from
the economic stimulus provided by construction of a new power plant. There

,
4

-
4

would be little adverse effect on lano use within the site and its vicinity.
; The area south of the site is part of the Fort Knox Military Reservation ,

and is largely undeveloped land with little activity that would be adversely
affected by a power plant. ,

|

! No important terrestrial or aquatic habitat would be directly affected
by site development. A cemetery near West Point and an Indian mound near

; the site would be unaffected. The McCormick Cemetery on the west end of
the siLe would possibly require removal or provision of access.

!

, a

Chief Advantages and Disadvantages
.

d

The chief advantages of this site are excellent access by barge, rail,
i and highway and availability of cooling water from the Ohio River. It is

\ near the Applicant's existing high voltage transmission g id and the
Louisville load center (however, because of existing Applicant plants
only a few miles away, it may not be well situated from a system balance
viewpoint). Other advantages are that little direct disruption of high
value land uses and existing residences would occur, and also that the
topography and founaation conditions are generally favorable.

i
The most serious disadvantage, and possibly a prohibitive constraint

on a power plant at this site, would be the addition of more air emissions
in an area already having several large sources of particulate and sulfur
dioxide emissions. Other disadvantages are the lack of solid waste dis-
posal areas on the site, aite wetness and flooding hazards, and limited
size (and, therefore, flexibility in plant layout) of the site.
Westport Site

.

Location
'

This site (Figure 3.3.3-7) is located on the Chio River flocd plain
(River Mile 579) in Oldham County, Kentucky, approximately 25 miles upstream
from Louisville, Kentucky. The small community of Westport is located at
the south end of the site (Quadrangle - LaGrange, Ky.-Ind., USGS 7.5
minute series).

.

O
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Size, Topography, and Geology

The site comprises a little over 500 acres. It is an alluvial
terrace with elevations generally ranging from 450 to 480 feet. The -

normal pool elevation of the Ohio River at this point is 420 feet. The
plant grade would be well above :he highest recorded flood stage. Bluffs,

j, adjacent to the site rise approximately 750 feet. Circle Dart Lake, a
small impoondment of 5 to 10 acres, lies at the northeast end of the site.
A small intermittent drainageway heads up on the site and empties into
Eighteenmile Creek south of Westport. Alluvial deposits would provide
adequate support for power plant foundations.

~Site Development '

,

The site of fers direct access for barging of coal and other materials
on the Ohio River. Also, the Ohio River would supply makeup vater to the
plant. Because the site is small, location of solid waste storage areas !

' onsite would be a problem. Highway access to the site is provided
~.

by State Highway 524 from U.S. 4:'. The Applicant's 345-kV transmission
line between Clif ty Creek Power Plant and Louisville ;> asses within 10

! miles east of the site. The site has favorable elevation and relief for
site preparation, and the plant would not require extensive flood pro-'
tection works.

|
!

Air Quality Conditions and Effects;

Bluffs 300 feet high occur on either side of the river. The consequent ,

potential for aerodynamic downwash and the necessity of a tall stack to
carry effluents well out of the valley are disadvantages. The nearest major
source of SO2 is the Clif ty Creek Power Plant in Madison, Indiana 16 miles
to the north-northeast. Total 1973 SO2 crissions from this facility were
approximately 47,700 tons. Sulfur dioxide emissions from point sources in,

Oldham County and all neighboring counties, with the exception of Jefferson!

County to the southwest, tote.11ed less than 900 tons in 1973. Air quality
in the vi"af ty of the site is good, with pollutant concentrations generally
below the te condary standards. Predominant south through west winds in the

: region wou.c often carry plant effluents away from the Louisville and
) Jefferson County areas. Since this location is in a valley, there is a

potentia? lor coolir.g tcwer-induced fogging and icing on the highway and
structure . ,v.rticularly on bluffs adjacent to the site.

Land Use - Ecology and Effects

t'

The main portion of the site has been used for agriculture. The com- '

munity of Westport has sor.e 80 houses and is a base for a great deal of
pleasure boating on the Ohio River. Besides the cluster of homes in West-
port, a number of people reside along Covington Ridge Road, which parallels
the terrace face through the site. No important terrestrial or aquatic
habitat would be directly destroyed by site development. Construction of-

new transmission lines for a distance of 10 miles across wooded, rolling,

topography would have adverse impacts on terrestrial habitat and aesthetics
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and could interfere with some land uses. Also, development of an adequate
solid waste sterage site is probably not feasible on the site; therefore,
theea wastes vould hcve to be transported from the site to another dis-

- posal area. Whether wastes were seved overland or by barge, there would
,

probably be some adverse environmental imputs.
,

. . i
~ j

Chief Advantages and Disadvantages

The chief advantages are direct access to Ohio River water and barge I
transportation, favorable site elevation and foundation conditicas, and r
proximity to the 1,ouisv111e load center.

j

A disadvantage is the small site size, which would limit site layout !
opportunities and probably would recessitate transport of solid wastes '
to a disposal area away from tre site. The need for tall stacks and j
potential cooling tower-induced fogging and icing are also disadvantages i

associated with the river vatley location. The proximity to Westport
,and the necessity of relocating several nomes is disruptive to the area

and also canstitutes a disadvantage. The 10-mile new transmission corri-
dor would have some adverse effects on local land use and aesthetics. * *

f

3.3.4 Alternative Sites Comparison
i
t

Of the siting criteria discussed in Section 3.3.2, five were picked i

as major limiting factors and used to compare and evaluate the alternative
sites: (1) air quality-the plant must be able to mee.t applicable air
quality standards; (2) water-site must be near an adequate source of cooling
water; (3) size-land must be large enough to contain a 2,400 MWe plant
(including 60,000 acre-feet of storage for solid waste); (4) proximity-
site mest be near existing Louisville Cas and Electric Company trans- ,

mission grid, load facilities, and coal transportation facilities; and (S)
compatibility-plant must be compatible with the natural and human environ-
ment.

;

!

A sixth criterion, related to the nature of the Applicant's service '

area, was also included in the evaluation of the seven candidate sites.
The northern portion of the Appik. ant's service arca is presently experi-

,

''

encing the fastest growth rar. and will therefore require a largo portion
of the power generated by the proposed projc:t. In order to meet the '

increased power demand of this area, it would be preferable to locate the
proposed project near the growth area, for two reasons. One, large distances
between the generating station and the ultimate delivery point for the power
it generates mean voltage reductions as the power is transmitted. This,

results in higher operating costs. Second, locating the proposed project,

in the southern portion of the service area would mean that the Applicant,

vnuld be more dependent on outside help, should a major transmission line ,

',
outage occur between the Applicant's present generating stations (most of t
which are in southern area) and the eastern portion of %e service area. i
The Applicant's gosi is to develop a balanced system configuration, as

{this results in the most reliable and cost-effective delfvery of power **
throughout the system.

.
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Table 3.3.4-1 is a descriptive matrix of the sites; it is, in
essence, a summary of Section 3.3.3.'

,

IOf the seven sites evaluated, the Trimble County site was selected -"

as the preferred alternative on the basf e: of the following factors: (1)
ample acreage available for plant sitir.g cud solid waste disposal; (2)+

easy access to cooling water supply ar.o barge transportation; (3) nearness-

to transmission line tie-in; (4) low SO, concentrations in the area; and
(5) a location in the northern portion of the. Applicant's service area.
Also, when the site was selected, it did uct appear to have any ur.ique
ecological characteristics, although this was not found to be the case
after the environmental studies of the site were conducted. Hampton Creek

is nearly as good a site as the preferred site, but is more costly because
longer transmission lines would have to be constructed. Also, the Hampton
Creek site is probably less apt tu be accepted by the public because
of its location in a nore densely populated area. Further, it is located
near other major operating coal-fired plants. /.2ditienally, it is possible
that another utility will have first claim on this crea. The Westport
site is quite sinilar to the Trimble County site but is significantly
more distant from the 345-kV transmission system. It has the further
disadvantage of lacking a r.ood opportunity for onsite solid waste storage.
Because Westport is a comm.nity with evidence of new residcr.tial growth,
more people would be af fected by site development, and a power pisnt
located there would be less compatible with future land use.

The LaCrange site is considerably less favorable than tha previous

Os three sites because of the expected very high costs of site development.
Extensive site grading, incluiing rock exesva: ion, special foundation
treatment such as grouting, constructica of makeup water and blowdown --
pipelines. and construction of a rail spur for several miles would be
involved in developing the LaGrange site. The LaGrange site would oe
free of some of the environmental impacts associated with a valley
locatien, but these gains would be more than offset by the impacts of
pipeline and rail construction. It ia believed that the overall environ-
nental costs would be appreciably greater than those of plant development
at the Trimble County, Hampton Creek, or Westport sites. It is clear
that the economic costs of developing the LaGrange site would be sub-
stantially greater.

The remaining three sites, Brandenburg, West Point, and Carrett,
are located southeast of Louisville. Each possesses several important
disadvantages. Space limitations may prevent the development of a
four-unit, 2,400-MWe facility at the Brandenburg and West Point sites.
In the case of the Garrett site, only detailed subsurface exploration

,

will determine whether the site is techr.ically feasible with respect to'

the integrity of foundations in this sinkhole araa. The expendituresi -

| of large eaounts of capital could, no doubt, correct many of the
deficiencies of these sites, but even so, no significant savings in
environmental costs would be achieved compared to the four sites north-
east of Louisville. All three sites have the disadvantage of being in *

the southern portion of the Applicant's service area (see previous,

discussion of the preferability of a northern location).
.

The chief advantage of the three southeastern sites is that . hey
~ '~'

.) will be more acceptable to the public than the northern sites.
i sv
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3.4 ALTERNATIVE PLANT SYSTEMS

The.following subsections consider plant systems that would be alter-i s.
natives for the Trimble County site, which is the Applicant's preferred .

site (see Section 3.5.1). Section 3.5.2 compares the various systems |
discussed and identifies the preferred alternatives. !# *

.

3.4.1 Alternative Waste Heat Rejection Systems |

i e

Introduction |

Thermodynamically, it is not possible during electrical energy pro-
'

duction to use all the heat energy transported in steam to produce
electrical energy. This waste hest must be dissipated as the plant
operates. It can be dissipated to a nettral body of water which, throven

i natural circulatten and esaporation, will dissipeta the nest slowly to ?.

the atmosphere. Or it can be dissipated directly to the atmesphere at |
'

evaporation raten greatly increased by man-made means.,

'
Por the proposed station, the following criteria were established

for selection of a heat rejection system:

,

1. The heat rejection system should be capable of
rejecting the waste heat from tha planned four units

2.
'

The heat rejection system shou 2.d comply with federal
,

(EPA) and state regulations
"' 3. The beat rejectica system should not adversely affset

the reliability and availability of the planned station

4. The heat rejectica system should not impair the ability
of the station's units to operate at maximum design
capacity under more than 1 percent of the observed
summer ambient conditions

Historically, when central station power plants were located near
large natural bedies of water, such as the Ohio River, water was circulated

'

from the source through the plant to remove waste heat, and the heated
water was then discharged directly to the source. This method of heat
rejection is called "once-through cooling."

Two main problems exist with once-through cooling. The method tends
to cause localized changes in the temperature distribution of the source
of water. Further, in order to most effectively remove waste heat,-

relatively high ambient source water temperatures need to be artifically
lowered. In both these cases, r.he historical approach has been to provide
cooling towers which transfer some of the waste heat load directly to the
atmosphere. This is called a " helper cycle."

.

'

t
. -

Both of thsee approaches are no longer considered environmentally 7
desirable, and this is presently reflected in federal and state-.
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regulations. Therefore, because they violate the second criterion, these
methods were not considered further. .

The other approaches to heat rejection available af ter ruling out
once-through cooling and helper cycles are broadly classified as closed-
cycle systems. This implies that the waste heat is not rejected to the.

source body of water. These systems all rely on heat rejection to the,

atmosphere. The most common method utilized is evaporative ecoling,
although some tentatively proposed me: hods function in a manner similar to
an automobile radiator.

The closed-cycle systems examined were:

1. Man-made lakes

42. Spray assisted man-made lakes '

3. Coolirg towers
,

a. Dry cooling
l b. )'echanical draf t

c. Wet / dry mechanical draf t
d. Natural drr.ft

Ken-Made Lakes
i

In this alternative, an artiff cial lake is created to serve es a
source of cooling water for the plant. The cooling water is circuleted
through the plant and the lake. The vaste heat transferred to the cooling

v

water is removed from the lake through evaporation. The size of the lake
is determined by the amount of surface area required for evaporation of
the waste heat and cooling of the lake's water to a temperature tha;; is,
first, satisfactory for existing technology and, second, economical forplant operation.

In the case of the proposed station, a man-made lake would require a
surface area of at least 2,340 acres and ideally 11,700 acres.

Spray Ponds or Canals '

In some areas where a limitation on available land is a constraint,a long canal or pond is constructed. Across the width of the canal at
intervals are located distribution pipes with spray modules. Theset ,

cooling water is distributed throughcut the spray system. The spray| ,

i

modules, through " atomization" of the cooling water as it is sprayed,
-

iserve to increase the effective evaporative surface of the water and
,

'

the wind evaporative effect.
,

1 i

| Such a system for the propused station would req. sire approximately
i

'.
'

100 acres and 320 spray modules. These systems tend to cause local
..

I
fo9ging. They have not seen significant use in geographic and meteoro-

I
*

logical areas nimilar to Trimble County.
!

g

!s
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j Cooling Towers c

?

Generally, cooling towers are devices which, by means of either~

mechanical and/or chimney effects, induce high air flow rates to piss
*

through films of plant cooling water, causing evaporation and waste
heat removal to the atmosphere. There are also types which rely primarily

,

or partially on convective heat trancfer (the type of heat transfer,

i
that occurs in automobile radiators). Historically, cooling towers
were used only in locations where water was scarce, the source-body
small, or the source-body ambient temperature high.3

1
.i

Dry Cooling Towers

This method of cooling tower design and function was created toi
eliminate evaporation losses of cooling water in regions where waterj is very scarce. It it strictly a convective system. The water is'

j
circulated through tubes which are exposed to a high air floe induced

! by actor driven fans.
4

1 ; >

;

! because the heat transfer process in this design la based on non-
,

evaporative means, the normal cooling water temperature af ter waste
{; heat rejection is high. This causes the turbine to exhaust at high ,

temperatures and high pressures; this is inefficient for cycle operation.j
Further, domestic turbine vendors restrict their turbine exh*.ust pres-
eures to values balov those economically achievable with present dry ); tower design.

2

.

,1

( Mechanical Draft Tower
<

This type of tower achieves its cooling primarily by evaporation.{ A system of fans induces a high air flow through the towers.'

The cooling
water, after extracting the plant's vaste heat, is dispersed thrcugh abaffle system in the tower called fill. This separates the water into} many file-like layers, causing a great increase in cvaporative: surface.

*|
|

There are two physical types of mechanical draft3

: and round. towers: reepsugular
The round towers require less plant site area for equivalent! cooling.

dispersion characteristics.They also have bett v plume (vapor leden air) rise and, thus,j

fais is important, as the rectangular towers
cause significant ground level fogging and icing. In spite of a higher
initial cost, the round mechanical draft towers would be preferable at

2

i the proposed plant on two counts. First, less near-plant site space is|
required, and, second, the environmental effect potential (with respecti

'

to drif t and solids deposition from the plume) is less.

-
Wet / Dry Mechanical Draft Tower

}; *

This type of tower was developed as a compromise between the two |previously described tower types. I*. helps minimize water consumption by i
,

,

I

!
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limiting evaporation to the wet section und it allows attainnent of turbine
back pres.sures acceptable ro domestic turbine vendors. This tower type has 3

a higher initial cost than the round mechanical draft tower and is more
expensive to ope rate. Experience with this tower type is quite limited. --

.

.

Hyperbolic Natural Draft Towers

This cooling tower type functions similarly to the mechanical draf t;
however, the driving force crusing high air flow through the fill is the
chimney effect. The chimney effect is caused because of the density I
diff erence between the warm, waste-heat-laden air and the cooler ambient
air outside the tower. ,

'

The overriding advantage cf this tower type is its ability to dis- 1

perse the plume at a very great elevation compared to the other cower
types. Addit f or. ally, the trapping (entrainment) of water droplets in,

the air is minimized. '

!

This tower type has the greatest size. The stack height is close
to 500 feet and the base diameter 350 feet; the chimney outlet is 200 <

'

feet in diameter. It does not, however, require more site area than the
| other tower types.

This tower type has a 1.igher initial cost than all the other tower,

types, but ita operating cost is generally lower than the others.
; .

3.4.2 Alternative Atmospheric Pollution control Syst_ ens
_ _

Sultur Dioxide Centrol Alternatives v

Sulfur dioxide emissions from a coal-fired power pla-* can be con-
trolled by the following methods. They may be used singly or in combination.

1. Removal of sulfur from the coal before combustion
(coal beneficiation)

2. Combustion of: (a) coal with a low sulfur content, or
(b) solvent-refined coal

3. Switching from high sulfur to low sulfur coal when
adverse conditions exist, or switching the electrical
load to another generating facility (dynamic or
intermittent control)

,

4. Removal of S02 from flue gases before these are dis-
charged from the stacks (flue gas desultarization,

dor FGD)

Combustior. of low sulfur coal either intermittently or regularly does not*

require any special design or process. Therefore, the following para-
. graphs .will or.1/ describe the processes involved in Alternatives 1, 2(b), ,

and 4.
,

1

V
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Coal Beneficiation 1.

i
Coal beneficiation can be done mechanically, magnetically, or j l

'
chemically. In the mechanical washing process, the sulfur-containing i

mineral, pyrite, ja separated from the coal, usually at the mine site. J
'

The use of this method depends on the availability of suf ficient watera

near the mine. The magnetic separation method is still undergoing4 .

laboratory testing, and the existing chemical separation procedure is
not feasible because of the lead time required for further development ;

and testing. Coal for the proposed plant may be beneficiated by the ;

mechanical method; however, most beneficiated coal would aot meet
existing emission standards without other control methods to supplement

,

the beneficiated coal.
.

Sc1 vent-Refined Coal
l

Solvent-refined coal, alttough low in ath and sulf ur, is still in g

the development stegw. It is very expensive and not available in suffi- |

; cient quantity for use in the proposed project. ;
!

i ,

Flue Gas Desulfurization 1

! Flue gas desulfuri.ation is a developing technology. Many processas
i are cerrently being evaluatre in pilot or demonstration plants; others

( are still undergoing laboratory testing. In general, flue gas derulfuri-
,

\~ ration syotems can ba diviosd into two groups: (1) throwaway processes, ,

in which the end product is a vaste that requires disposal, and (2) 1

recovery processas, in which one or more marketable products are re-
covered--the additive or scruober effluent, a sulfur product, or both.

| Throvavay Processes. These generally have lower capital costs than
recovery processes, but thsy require space for sledge disposal, and they also
present potential water pollution problems. Current research on use of sludge

,

in construction materials and other products may alleviate this drawback.4

Throwaway aethods currently available are of a type known as nonregenerative
alkali scrubbing. They include wet lime scrubbing, wet limestone scrubbing,
and dual alkali scrubbing. j,

1. Wet time scrubbing and Wet Limestone scrubbing - In wet lime
scrubbing, a slaked lime slurry is introduced into the flue gas i

'

scrubbing equipment; in wet limestone scrubbing, a pulverized
limestone slurry is used in place of the lime. Some scaling or
plugging may occur in the scrubber, but methods have been devel-
oped to minimize these problems. Both lime and limestone.

scrubbing result in an insoluble waste product, calcium sulfite / j

calcium sulfate. The lime / limestone processes are the least q

expensive' and most reliable FGD processes now in operation j
|2. Dual Alkali Scrubbing - A more advanced form of regenerative

' '

alkali scrubbing is the double or dual alkali method, which
uses a clear solution of sodium salts for scrubbing, followed-

by precipitation of calcium sulfate with lime and limestone to
.

(-~
,
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recover the reactant and produce a sludge with a low moisture ,
,

content. This method reduces scrubber scaling and plugging |
problems. However, the sodium salts in the vaste product could l

'' Icause water pollution prob 1 cms. Sodium salts are costly, and the .

c loss of this reactant in the waste makes the process more expensive
- than lime / limestone scrubbing. The dual alkali method has been

used successfu!1y for industrial boilers but is not yet in service
in this country at a coal-fired generating plant greater than 20 MW.

Recovery or Regenerative Processes. These processes produce small
amounts of waste, recycle the material used as a reactant, and yield a
potentially marketable by-product such as elemental sulfur, sulfuric
acid, or gypsum. Recovery processes are presently more expensive on s .

- first-cost and operating-cost basis than throwaway processes and may
involve problems in the marketing of the by-product due to large quantities ,

produced. If their ost can be defrayed by assumed sales revenues, they . |

then asy prove to te Icss expensive over the operating life Of a plant. ;
.; i

Presently available recovery processes include magnesium oxide
!scrubbing, catalytic oxidation, and sodium setubbing with thermal re-

generacios. : 5
,

1. Magnesium Oxide Scrubbing - la the magnesium oxide scrubbing
technique, one of three scrubbing solutions may be used: a
cicar liquor, a magnesium oxide slurry, or a magnesium oxide / mag-
nesiva dicxide slurry. The combined magnesium sulfate / .

magnesiun sulfite intermediate product is dried and treated
to recycle the magnesium and product SO , which can be treated2 ,

to yield sulfuric acid or another sulfur by-product. Erosion, % ,/

dust emissions,.ind other problems have been encountered. ,

The process is presently undergoing testing and modification
in large-scale demonstration plants. The treatment required
to separate the intermediate product makes this process more
expensive than lime / limestone scrubbing. Magnesium oxide =

scrubbing is considered suitable for urban areas with limited
sludge disposal space and a potential market for the sulfur
by-product.

2. Catalytic 0xidation - This may be done by a wet process or a
dry process; the dry process can be performed at either high
or low tenperatures. Fly ash is removed from the flue gas
before the oxidation process, in which a catalyst such as
vanadium pentoxide is used to oxidize SO2 to SO . The S033
in the flue gas combines with the water in the flue gas to,

.

form sulfuric acid. The catalyst is then cleaned and re-
,

cycled. Problems have included difficulty in producing the [

high temperatures for the dry process and corrosion and ;

cooler plugging in the acid section of the system. Contami- I

nation by fly ash may adversely affect the life of the |
catalyst. The capital cost of the system is higher than
that of lime / limestone scrubbing, and there are additional~

marketing problems associated with the weak sulfuric acid.

by-product. This acid has a concentration of only 78
,

' ,

| . . -

-

3-54
~ ~ _ ;.-

s h #[
-.

1 <

. . . .. .
.

._



!

n.-
_ . _ . ._ _ . . . . . . _ - .m':-

.'

I.

~

percent, compared to a 98 percent concentration in the i
-

[acid produced by the other recovery processes. The
:

-

,

catalytic oxidation process is at the demonstration i -

,

plant stage. I

I
,

:

3. Sodium Scrubbing - This process uses a sodium sulfite solu- f* tion to absorb th., S0 . The intermediate product, sodium !
-

r2~

bisulfite, is thermally decomposed in an evaporation :
crystallizer unit. The sodium sulfite is recovered for -

reuse; the SO2 released co- chen be converted into a i
sulfur by-product. The process is presently undergoing ? .

|

full-scale testing at several coal-fired facilities. ;
Lifetime operating and labor costs are higher for sodium
scrubbing than for line/ limestone scrubbing.

Other flue gas desulfurization systems, and advanced combustion pro- i t

cesses such as fluidized bed combuatir.n, are act viable alternativea for
the proposed project because they require further research and development.

; !
'

!P.aticulste Control Alternatives ; -
-

<There are four major cerbods for particulate control:c

t
, i

1. Wet Scrabber - Venturi type
j

2. Fabric Filter (Bag House) [
.

3. Mechanica? Separators (Cyclone)
.

! !

. i

4 Electrostatic Precipitators |
t

.
-

,

Wet Scrubber - Venturi Type
[

This system is a wet scrubber using water to remove the particulate !
^

matter. The disadvantages of using wet scrubbers for particulate removal
are excessive energy consumption, the large volumes of water required, ,

severe erosion problems, and the removal of the waste sludge.
,

!

'
>

.

Fabric Filter (Bag House)
; <

The flue gases are passed through a fabric medium which collects !
'

the particulate matter. Periodically, the fabric becomes plugged and must
be cleaned. Disadvantages of fabric filters are large space requirements, '

limit.ed design temperatures, and higher maintenance costs. These high ,

* maintenance costs are caused by filter (bag) replacement. i

Mechanical Separators (Cyclone)

Dust-laden gas enters tangentially in the upper body. The air is )*

rotated inside the cyclone, and the cleaner air passes out at the center
,
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The disadvantage of cyclone separators is their low-
, ~ er the whirl. In order to meet particulate emissions limita-

operating efficiencies.tions, cyclone separators would have to be used in conjuction with one-

of the aforementioned processe,4, thereby adding their particular
disadvantages to the overall system.

.-

Electrostati: Precipitators*

With electrostatic precipitators, removal of the particulate matter
suspended in the flue gas is achieved by electrostatic -harging and<

subsequent precipitation of the particles onto a coll.ctor plate in a
'

Electrostatic precipitators remove up to 99.6i strong electric field.
! of the particulates in the flue gas. They are highly reliable

percent
| and have low operating and maintenance costs.

f
Nitrogen Oxide Control Alternatives

Control me sures for reducing nitrogen oxide (NO )x
Each

emissions f rom . boiler dif f er only in ecmbustion technique.i

The three
method can be designed to satisfy regulatory requirements.
basic methods are:

j

1. Water or steam injection

2. Flue gas recirculation
|

Over-fire air, alsc known as two-etage combustionJ

J3.

The applicability of these metnods ir.ay vary among different boiler
The boiler manufacturer selected for the plant willmanufacturers. controlling NOx.

implement one or more of the above methuds fo.

Water Injection

l
In the water injection method, water is atomized at the burner andTo roau:e NOx production,

injected into the furs. ace along with the fuel.the flame temperature is lowered by drawing off some ct the sensible heat
While NO reduction can be as great withliberated by the burning fuel. x

this method as with others, the high loss in thermal efciciency makes
this method expensive, given current fuel costs and energy resource
scarcity.

Flue Gas Recirculation'

Flue gas recirculation lowers the flame temperature by reducing cheThis method isoverall sensible heat o' the flue gas t*1 rough dilucion. levels of
easily adapted to coal firing and also prodoces the lowest NOis easier to control than over-fire air

x

the three control metoods. Itbecause only one set of dampers and fans is operating; however, capital'*

cost is mach higher.
..
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. Over-Fire Air l
'

i i
*

The over-fire air method lowers the flame temperature by burning the j i

fuel in two stages s'_ chat all the heat is not liberated at once. In-

the first stage, the fuel is burned in less than stoichiometric air in [
the burner zone. In the second stage, the remaining stoichiometric air

, |
is introduced over the burner zone so that the rest of the fuel is con-

{
;.

sumed. This method, like gas recir.:ulation, has been used extensively ; [.

in the past to control steam temperature. The NO is reduced with j jx
relatively little capital cost (no expensive gas recirculation fans or [

i

ductwork are required). *
i

i

3.4.3 Alternative Plant Water and Wastewater Hansgement Systems f
f

Plsnt Water Uses ,and Wastewater Discharmes

The following table describes the water requirements of the proposed ; |
Trimble County Ca:c ut ting Plant. l<

Use Description !

!
Circulating Water Removes waste heat and constitutes i

the single biggest water reqJirement { I

l [Plant Process Water i .

Condensate Make-Up Required to make up steam cycle |
I

| !losses and boiler blowdown. Water
is of very high purity ; :

-

i i

Flue Car Required for S0 removal. Water is ! |2De aulfurization lost from this system through evapora- i |
SysteJ. tion and removal with S0 solids as j2sludge ;

!

''.*E@'Madling Required for operation of the bottom f
ash handling system ; |

-

' i
Miscellaneous Water used in cleaning or for others i !

special intermittant requirements I

lDomestic and Constructinn Required for drinking purposes, aanitary .

Water facilitics, the concrete batching plant, { ;

fire protection, and dust supression. A : |

low-level use i !
t >

The available sources of* water for plant use are the Ohio River and . f
'*

ground water obtained from wells. -

|
!.

The following is a list of the different wastewater discharges that !
'

,

|will result from operation of the proposed plant. ,

|j*

1. Circulating water discharge y j
,

;-

..)2. Ash handling system discharge
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3. Flue gas desulfurization system utscharges

i 4. Solid waste proecssing system discharges
| -

5. Solid waste disposal area runof f

,' 6. Plant washdown and floor drains

7. Site rain runoff

8. Domestic wastewater discharge

The available discharge options are to the Ohio River, to land surface
for g.o'und absorption, disposal ponds, and continuous reuse of all wastewater.

The original criteria < sts'alished for the water and wastewater
management system are as follows:

1. Minimum discharge ot' wastewater to the environment

2. tbximum reuse of water (tbis means that one plant system's waste-
water discharge n..y be used as another system's water source)

3. Minimum water treatment requirements (this means minimizing the
amount of chemical and mechanical treatment of water before use,
re-use, or discl.arge)

4. Satisfactlan of regulatory requirements

%,

Early in the study of water and wastewater management systems, it
was decided that no water that contacts pisnt processes would be dis-
charged to the environmen~. Also, the only discharges f rom the plant
would be cold-side blowdown from the cooling towers. and che solid waste
disposal area and site rain runoff. These decisions eliminated a large
number of alternatives inintving treatment and discharge of wastewater
from process contacts.

The following subssetions describe ene alternative water sources
and discharge options previously men:ioned.

Aleernative Water Sources

The following is a list of the water source alternatives considered
for the proposed plant.

1. Deep k' ells - This alternative calls for pumping of ground water
,

from deep strata. It has the advantage that water f rom this
source is usually of better quality than river water and requires
less pre-treatment before process use. However, the plant water
requirements, even in the maximum water reuse case, are too
great for this type source to supply

o

2. Radial k' ells - This approach uses a large central collection.

well with pipes extending horizontally into the ground and
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radiating out from the well at dif f erent depths. This type of
well can extract greater water quantities f rom the ground water ;

'

; because it taps the searce at many levels. The water does not -

i have as high a quality as deep wells, but it is still better f
''

1 than river water. However, this source has major disar'v .ctages. !

II First, the inicial cost is extremely high. Second, tne watera

| in the quantities required for the proposed plant is uncertain j.

i for the life of the plant due te plugging of the radial wells !
'

4 with gravel and sand in close packing in subsoils of the

| type fcund at the Trimble County site |
. .
! . |
j 3. River Water - This approach requires the use of screened intakes '
j to keep river debris and aquatic life from the water pumps.
| The advantages of this approach are that the water quantity
j required for the plant can be met and the method of meeting it i

! is identical to that used by larger installations when a once-

| through use was possible. The disadvantage is the impingement /
j entrainment of aquatic life by intake structures
1

| Wastewater Discharge Alternatives

t

| The water and wastewater management plan for the proposed plant 8

| was designed to eliminate process vastewater discharge. The only dis- !

j charges from the proposed plant will be non-contaminated cold-side j
{ cooling tower blowdown and possibly contaminated site stormwater run-

|
: off. :
i '
| Non-contaminated cold-side cooling tower blowdown can vary f rom aero '

_

! to an approximat.e maximum of 40,900 gpm with the plan. The discharge quantity
| range of this blowdown was selected on the basis of proven cooling tower ex-

perience with suspended solids and total dissolved solids concentrations on
| the order of those expected with this plan. .

l
.

; There are three methods of discharge for the blowdown: (1) discharge
,

to an onsite disposal pond (see Section 3.4.5) for either reuse or later

discharge to the river; (2) discharge to a land surface for ground absorption;;

and (3) discharge to the Ohio River. Discharge to an onsite pond is not,

i possible, however, because the amount of blowdown is such that it would
1 quickly overflow any pond feasibly sized for the plant site. Likewilse,
{ discharge to a land surface is not feasible because of the quantity of
j land involved. ;
a -

'
The site storswater runoff plan uses the site's natural contours

,

; to direct the rainwater to a retention basin. The release of this water '

j to the river from the basin will be controlled and monitered. If con-*

i centrations of contaminants exceed acceptable levels for discharge,
j the pond contents will be chemically treated before release. The only '

alternative to this approach would be routing the rainwater from the j
retention basin to an onsite disposal pond. This, however, introduces
the requirement for a pond area larger than the available riant site area. :

; , 1
-

|.

t
i s ''' ;

3-59 -- - i'

' * ..
-.

.. <

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

,

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



. .. ,. . . _ . ~ . . . . -
_ . - - . . . - . -- 1

_,

. 3.4.4 Alturnative Intaku and Discharge Structures

Intake Structure
.

Selection of an intake structure must include consideration of the
economics and efficiencies of plant construction and operation and the
effect of the structure on the envitonment. Design is influenced by the-

- requirements of the U.S. Environmental Protection Agency (EPA) and the Corps
of Engineers. The EPA requires the use of the best technology available
and suggests an irtake water approach velocity of not more than 0.5 feet .

per second for fish protection. The Corps of Engineers does not have
spe(ific standards but m31ntainS 3 minimum Vater depth of 9 feet for
navigational purposes in this sector of the Ohio River. Site and Ohio
River conditions applicabic to the alternative intake structure evalua-
tion are contained in Technical Appendix II.

The following criteria were used in selecting the intake structure
alternatives:

1. The intake structure should be located a sufficient distance
from the discharge structure to avoid recirculating the dis-
charge water

2. The structure should be located at or above the natural river
bottom to reduce silt deposition in the intake and to minimize
or eliminate the need for dredging

3. The intake should be remote and protected from river traffic and
not interfere wi'.h navigation v

4. Intake canals should be avoided, if possible

5. Intake water approach velocity should not exceed 0.5 feet per
second at normal pool elevation (420 feec Ohio River datum)

6. Trash racks should have 4-inch openings and be oriented parallel
with the river current to take advantage of the natural washing
effect of the river

7. Debris should be collected at the trash rack and disposed of in
a satisfactory landfill or other area. Screen washings may be
returned to the rive-

l'
| 8. A safe exit for fish should be provided befcre or in conjunction

with the traveling screens

| .
I 9. Traveling screens should have 3/8-inch openinge

10. Pump chsaber design should provide for a uniform and continuous
flow of water to the pumps without vortices

9

e
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'l. Stop logs or gates should be provided to isolate pump and {

~

j traveling screen areas for maintenance purposes i

,

| 12. Pumps should be long-sh.tft, vertical pumps with motors above
'*

i design high water level j

'

i ,
13. The selection of tne number of pu:sps and their characteristics ;

should include analysis of variable flow requirements, flow j

j reliability, seasonal zi.er levels, and system friction i

; and minor losses j

i |

| Makeup water from the Ohio River can best be provided by placing-the ;

1 intake structure in an offshore location. A conventional structure at ;

j the shoreline would require a deep excavation to provide for low velocity :

j flow through the trash racks. This excavation would tend to silt in |'
I and would require frequent dredging. An approach canal to an onshore .

j intake would be costly because of the depth of cut required; it could also |
result in entrapping and destroying fish.

I
The intake structure should be located a sufficiant distance from ,

ithe discharge structure to avoid recirculation of the effluent and in-,
'

; pingement of the increased aquatic life attracted by the varuer water in
i the vicinity of the discharge. It is advantageous to locate the structure '

between the barge staging area and the shore for protection from the river i
trc.ffic and floating debris (Figure 3.4.4-1).

) Offshore intakes may be of conventional design (log booms, trash' i
/ racks, and screens) or may be of perforated pipe or filter bed design. i,

! An intake that filters water through a pervious river bottom or through ;-

| a man-made filter created by placing granular material over the bottom
j is subject to clogging and is difficult to maintain. The cost of a filter
q bed collection system is higher than a comparabis conventional intake, and,
j to date, no large-scale system has been developed and proven reliable in .

operation. Radial well ir. takes, however, have proven to be dependable :

| where suitable water-bearing permeable materials are located. !
'

, i
1 A conventional intake and a perfo'.ated pipe intake above the river i;

bottom offer the most advantages and are discussed below. ,

!.i .

.,

Conventional Intake Structure Design i

l i
j A conventional intake structure (Figure 3.4.4-2) may have to be ;

'
j protected from large floating debris with a boom, floating curtain, or

5other device. The debris problem is expected to be minor because the site
I is on the inside bend of the river; most floating material is carried to

'

i the far side. The barge unloading facilities and operations will also i*

protect the area from floating asterial. Trash racks at the face of the
,

structure will prevent medium-sized material from entering the structure.
j Placing the racks parallel with the river current and the bars at an
j angle downstream (as shown in Figure 3.4.4-2) will reduce the amount of

material retained on the racks.a
I

: . Smaller (ebris and fish passing throu?.h the trash racks are pre- i
;

; \ vented from entering the plant by traveling screens. Fish should not be ]
!

,1
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impinged on the screens and destroyed by lack of oxygen, by the high pressure 4

spray used to clean the screen, or by the debris disposal system. The vertical
t raveling screen shown in Figure ~>.4.ae-3 provides satisf actory screening
for sizeable river fluctuations and has an excellent maintenance history. .

Vertical slots In the walls of the screenwells allow fish to swim out of the
structure. There is a horizontal traveling screen on the market now which

,

,
safely bypasses fish; however, it oresently is restricted to a maximum
height of 15 feet and, therefore, is not applicable to the proposed
facility.

If necessary, vertical traveling screens can be adapted for bypassing
fish by operating the traveling screens continuously and using modified
screen baskets and low-velocity jets that direct fish to a separate return
trough (see Figure 3.4.4-4). Operating the screens continuously serves to
reduce the time of fish impingement and to increase the fish survival rate.
Fish protection may also be provided by installing the traveling screens at
an angle to the direction of flow or placing a louvered grid in the approach
bay to direct fish to a satisfactory outlet. Other behaviore.? screening
systems such as air bubble currents, electric fields, and light and sound
barriers have had only limited success.

Perforated Pipe Intake Structure Design

The perforated pipe system illustrated in Figure 3.4.4-5 does not
require trash racks, traveling screens, debris removal, fish protection,.
or provisions for deicing and has been found to cost less to construct
and operate than conventional intake structures. Intake velocitics
through the holes are under 0.5 feet per second at maximum flow; 1/2- to
1-inch from the pipe, intake velocities are much less. Model tests show
that the inner sleeve causes a restriction of flow that results in a
uniform velocity distribution along the outer pipe. As a result, fish
tend to follow the river flow and are not impinged on the. pipes.

The perforated units are placed above the river botton so that sand
and silt being transported along the bottom are not drawn into the pipe.
Protection frou large floating debris and water craft is required, and
warning lights or other devices should indicate the pipe locations.
The perforated pipe system has no moving parts, and the only maintenance
expected is occasional backwashing. Provision is made, however, for
unfastening and removing the units if necessary.

Siting Considerations

The location of either the conventional intake or the perforated,

pipe intake along the shoreline affects the leneth of the pump discharge
piping required, the water depth in the area, access for operation and main-
tenance, and the potential for siltation; it also provides protection of the
intake structure from debris and river traffic. The area between the shore-
line and the mooring cells prnvides an area having no barge traffic; this

'
area is also protected from large, floating debris,

Becau:se the length of the makeup piping from t$e structure r.o the
cooling towers should be as short as possible, a location

.3-62 .
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. !immediately downslope of the cooling tower fer Units 1 and 2 would be,.

most economical. The river bottom is at ele'vation 409 in this area;
however, placing the structure near the coal unloading facility would

,provide an additional 2 feet of depth. '

*

Construction of the cells and the unloading f acilities will tend

to reduce river velocities in this ares and could result in increased.

siltation around the intake structure.,

The nmount of induced siltation should be considered in determining
the elevation of the structure, in providing means of minimizing siltation
at the intake, or in determining the extent of dredging that will be

.

. necessary. Raising the elevation of the intake would require either a
wider conventional structure to maintain low approach velocities, or

,a larger system of smaller ;dpes in a perforated pipe system. '

Placing the conventional intake apart from the mooring cells would
tend to maintain flow across the face of the structure and help clear fish ,

and debric and reduce siltation across the face of the trash racka. A .

location clo,e to the mooring cells would have the added advantage of esking
the structure less noticeable and more aesthetically acceptable.

The depth at design low water level is barely adequate for the
perforated pipe intake system, and a large amount of siltation could ,

cause heavy silt intake and clogging of the system. Regular backflushing
with water or air and dredging of the area could be required. Moving the
intake upstream to an area subject to little or no siltation would in-'

crease the cost of the conveyance system and the possibility of damage
from river traffic.

Loss of normal river vater levels because of a ba*ge accident or
gate or lock malfunction at McAlpine Dam in Louisville is extremely
unlikely, but if this occurred, it would not be possible to draw water
in through either structure.

Placing an inlet to the conventional intake structure or the
perforated pipe near the river bottom at mid-channel vculd provide makeup
water at the lowest pcssible levels and would also diminish or r.l.f sinata. '

the potential for siltation at normal levels. The longer intake pipes
and deeper pump structure would increase the cost of construction and
difficulty of inspection and maintenance and would require the approval
of the Corps of Engineers.

A bridge to the conventional intake structure is required for service
personnel and debris removal and could be used for support of the pump,

discharge piping. The perforated pipe system would require a che*ter*

4bridge because the pump structure would be located onshore. The loca-*

tion of either structure adjacent to the coal or limestone unloading
facility would allow dual use of a bridge. There is a remote possibility, '

however, that a coal or limestone spill could result in clogging the
intake or contaminating the makeup water.

.

Closing a portion of either intake system for maintenance would
* temporarily increase intake velocities. Maintenance can normally be

'

.
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' scheduled when the. plant is not operating at full load, however, so that
velocities do not exceed acceptable limits.

~

Discharge Structure
i

! The design of the dischstge structure must conside.- the economics
of transporting cooling tower blowdown from the plant and dispersing it*

in the Ohio River in a suitable f ashion, censistent with efficient plant'

operations and protection of the environment. Design is controlled by
regulations of the EPA, the Cor1aonwealth of Kentucky, and the Corps of
Engineers. Requirements for discharges from fossil-fuel and nuclear plants

I are the same.
.,

U.S. Environr.cntal Protection Agency regulations allow the discharge
of blowdown from the cold side of the circulating water system without
treatment, as long as effluent meets water quality standards. If it does
not, treatment of blowdown may be required.

Kentucky has regulations for the protection of the river fish
population. The regulations for aquatic life protection specify that
the area imediately adjacent to an outfall chall be "as sr.sil as
possible, be provided for mixing only, and shall not prevent the free
passage of fish and drift organisms."

The Corps of Engineers must issue a permit for any construction with-
in the Ohio River (measured at Ordinary High Water at the site, elevation

/~N 428.5 USC and GS datu=).
b' The following criteria were used in selecting t' e dir.cherge structure v

alternatives: , ,

1. The dia,citarge structure should be designed for velocities of
8 to 10 feet per second for normal operation. Maximum expected
flows should have velocitisc no highcr than 20 feet per second,
and rainimum expected flows should 1. ave velocities no lower than
2 feet per second

2. The length of the structure and open channel at the outfall
should be as short as feasible

3. Branch lines connecting with the mait discharge structure
should enter at a 45* angle or less, for s smooth transition'

'
of flow

, ,
4. For economy, underground installation should have only

that minimum cover necessary for protection from freezing
and superimposed surface loadings-

'

5. Manhole access should be provided (a) at every change in direc--

tion or junction or every 500 feet along the st ucture, (b) at
.

a.
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each end of an inverted siphon, if any, and (c) at the outfall
at a poirt above normal pool level

I'- 6. Discharge velocity should be equal to or greater than 10 times
the river current veleef ty

7.
-

Discharge from an in-chanael outlet should be designed and
.

located at a suf ficient depth and distance offshore to provide
dilution water access around the entire circumference of the
plume. The point of discharge should be above the bottom so
that benthic organisms do not receive a significant impact, and
significant scouring and sua;onsion of sediments do not occur

8. Provision should be made to minimize river bottom erosion and
downstream siltation. The cutfall should be protected from
undercutting by erosive action and from clogging with sediment
and debris

9. The discharge should be designed to promote rapid mixing and
diepersal of the effluent to reduce temperatures and chemical
concentrations and to avoid recirculation through the intake
structure

10. The location of the outlet should be in an area of low average
biomass, productivity, and occurrence of cricical life stages
to avoid or reduce plume entrainment damage

The design of the discharge structure requires an analysis and
evaluation of a number of considerations which may be categorized under:

--

(1) the methods of discharge, (2) the characteristics of the physical
structure, and (3) the external effects of the discharge. Methods of
discharge are discussed in 3ection 3.4.3. The . meter two considerationsare discussed in the following paragraphs.

Discharge Structurc Characceristics

The characteristire of the discharge structure depend on hydraulic,structural, ar,d external considerations. The size and gradient of the
structure should be designed to provide for the economic and effective
conveyance of expected blowdown flows from the cooling tower basins and
suitable discharge into the receiving waters. The length of the system
should normally be as shorr as practicable for the lowest installed costand system head loss and the shortest time of entrainment for aquaticorganisms.

.

Discharge structure .:lternatives considered for this project con-,

cerned: (1) the method of ccnveyance, (2) the location and design of
the blowdown line, (3) the method of discharging into the river, and(4) the design 7f the outlet structure.

Discharge conveyance methods considered were: pumping, gravity*

flow, and a combination of the two. Gravity flow was chosen over pumping'

.
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!'' hecounc of better ruitability and lowet operating costs. A combination {
j of gravity flow and pumping was considered to handle large discharge ;

J volumes when the river is at high levels. During ordinary rivt,' levele,. I
"gravity flow as a method of conveyance is feasible, but at high levels;

| discharge by gravity flow through the normally used outlet is not feasible.
| The use of a circulating pump to discharge extraordinarily large flows of
j blowdown f rom each cooling, tower basin during high river levels was*

i considered but rejected as an alternative. The method chosen for this~

contingency was gravity flow through a bypass outlet above the high water
; level. The bypass outlet la located at the foot of the aesthetic berm;

additional emergency outlets, discharging onto inundated grounds, can4

! be provided at the coaling tower basins.
4

! Alternative locations for the blowdown line are shown in Figures 3.4.4-6
| and 3.4.4-7. The arrangement shown in Figure 3.4.4-6 provides for a rela-
: tively long blowdown line and a single point discharge downstream from

plant facilities. Figure 3.4.4-7 shows a more direct route for the dis-'

: charge, with the blowdown line leading to an outlet near the dry reactant.
I liquid, and chemical unloading dock. This more direct route would result
i in less head loss through the structure and would allow gravity discharge
j to .the river at higher flood levels than the indirect route. However, the

! outlet location associated with the direct route would result in less
i thermal dispersion because of barge operations and the proximity of the
4 unloading facilities. Because it offers better capability for dispersion,

the more indirect route with discharge outlet downstream from plant
,

j facilities was chosen.

Choices for the design of the blowdown line were a buried conduit or
| an open channel. A buried conduit, large enough to avoid damaging velocities v

at h2gh flows, was chosen over an open channel because of lack of disturbancei

to surface operations, appearance, flexibility provided in carrying various
;

j flow rates, and protection afforded from external conditions.

j Alternatives considered for discharging into the river were to dis-
; charge above the surface or below it. Discharge above the surface can
1 result in occasional fogging, more extensive end treatment for energy

j dissipation, and less mixing and thermal dispersion of the effluenc.
- Discharge below the surface provides for better nixing and thermal dispersion
4 of the effluent and is less noticeable. For these rearons, discharge below

j the surface was chosen.
,

d A design for a submerged discharge outlet, shown in Figure 3.4.4-8,
4 was developed; the outlet consists of a cluster of four pipes, buried in

the river bottom and leading ir.to the river. Remotely controlled butterfly
valves direct the blowdown from an onshore conduit manifold to one or more. .

of four submerged nozzles located.in the river at sufficient distance from
the shoreline to permit mixing and dispersion of the discharge effluent.'

The nozzles are of differer.t sizes so that it becomes possible to discharge
any blowdown volume at acceptable jet velocities. The discharge jet
velocities will range from 5 to 20 feet per second, depending on discharge

i flow. The jets form an angle of 60 degrees with the river current and are
directed up from the horizontal at an inclination of 15 degrees to facilitate-

*

dispersion.
, ,
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Velocities associated with this structure with respect to residual
;

chlorine concentrations in the plume will be sufficient to ensure compliance
,

with all standards. A technical analysis of the proposed discharge struc-~

ture is presented in Technical Appendix X.
2

The cluster of pipes at the river bottom will be encased in a concrete
[ cap supported by a sheet piling cell. During construction, the sheet piling

,

I

will allow dewatering and act as a form for the concrete cap, preventingi
undercutting. Riprap will surround the cap and protect the structure from
the effects of erosion by strong currents in the river.

| The submerged outlet is designed in such a manner that the plume fromi the blowdown water will be dispersed in the smallest area.! Consequently, b.
,

the effects on the river environment and aquatic life will be minimal.
1 Ploating debris will not be trapped. It is not expected that dredging|

around the outlet in the river bottom will become necessary.$
,

i, Two designs for shoreline structures, shown in Figures 3.4.4-9 and
' 3.4.4-10, were proposed, but the decision to discharge below the surface

.of the river obviated the need for a choice between the two. The shorelinej

j outlet, as shown in these figures, would require sheet piling cutoff walls, iconcrete aprons, headwalls and wingwalls, and gravel or riprap bank and
||

'

river bottom protection against erosion. A tight sheet piling wall around;
the periphery of the shoreline outlet would allow a minimum encroachment !{

i

{ of the channel and the least effect on the aquatic environment. !ji

g
l.The design of the shoreline outlet structures would provide for as

;
d

little projection into the channel of the river as possible so as to : .

i - - minimize the effect of the current; !*

to avoid the collection of brush and i!debris and the entrapment of fishes; and to reduce the effect on theI aquatic environment. Frequent dreiging to clear the outle* channel wouldi ,,

not be necessary with either of the pronoSed shoreline str.wtures, nor
{ would navigation be impeded. ,

,

.!
i

Discharge Velocity '

the blowdown effluent.A high discharge velocity and resulting turbulence aid in dispersing
t

-

at the outlet, bottom scouring, and downstream siltation.However, high discharge velocity can cause erosion! '
i

velocities, on the other hand, tend to result in a stratified thermal plume
Low discharge

and a slow rate of dispersion.!
velocities at laast 10 timen the river velocity.The American Nuclear Society (ANS) reconumendsj At the site, normal rivervelocities vary from 0.5 to 2 feet per second.

within the ANS guidelines.The three alternative discharge structures all have discharge velociticsi -
*

create the problems identified for high discharge velocity.However, the two shoreline structures could
'

,

-

siltation by directing the discharge towards the surface. alternative structure avoids the problems of bottom stouring and downstream
The preferred

for more rapid dispersion. This also allows
ferred structure could cause high surface velocities.However, at very low river velocities, the pre-j

-
'

*

tower blowdown is presented in Section 6.3.3.A description of the impacts associated with discharge of the coo ing
t

..
.

;
i
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O** 3.4.5 Alternative Solid Waste Disposal Sciemes

Introduction
_,

Solid wastes produced by a coal-fired generating station such as
the one proposed are ash f rom coal combustion and a sludge-type waste

,

[ from the S02 scrubber (see Section 3.4.2).
Ash is a nonburnable component of coal and is of two r.ajor kinds: [

bottom ash and fly ash. Bottom ash is larger than fly ash and will be
collected at the bottom of boiler furnaces. Fly ash is a very fine
material and will be collected by the electrostatic precipitators (see
Section 3.4.2).

Scrubber wastes result when SO2 is removed from boiler exhaust (flue)
gases. They consist of the solids precipitated dpring the reaction between the
limestone slurries in the scrubbers and the SO2 in the flue gas. These
solids are collected in the bottom slurry of the scrubber's clarifier
or thickener.

Technical Appendix III contains the criteria, data, and assumptions.used
in the evaluation cf solid waste disposal systems and schemes for the
proposed plant. The amount of fly ash, bottom ash, and sludge generated
by a plant is a function of the parameters listed there. The expected
quantity of ash and scrubber sludge waste used in this report for both
unit sizes over the expected life of the plant (30 years) was calculated
on the basis of the parameters defined in the appendix.

|The following is a brief outline of the factors determining the v
amount of solid wastes that will be produced by the proposed plant at i
any one time.

|
|

1. Sludge quantity is directly affected by the sulfur content
of the coal used in the plant. Appendix F defines the |
design basis (Alston 11 raw coal) used to estimate sludge
quantities

2. Sludge quantity is also affected by the SO #'* **1 "ffi"i'*"I2of the scrubber
I3. Sludge quantity is also affected by the capacity factor / coal- juse rate-that is, the amount of sludge produced by a plant ;

is directly proportional to the number of hours the plant I
operates per year at a given load and coal quality

*
4. The ratio of sulfite to culfate in the reactant also affects '

the amount of sludge i
-

:
,

A total of 7,200 acre-feet of bottom ash will be produced during !-

the 30-year life of the plant (240 acre-feet per year).d A total of ,

154,200 acre-feet of fly ash and scrubber sludge will be produced during *

the same period (5,140 acre-feet per year)..

.

a d
Based on the use of Alston #1 raw coal.
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*~ The chemical composition of solid waste is af fected by the chemical i

proparties of both the coal ash and the scrubber sludge. Typical ash i

components are silica, aluminum, and hematite, along with various amounts 1
~

of minor and trace elements, some of which are toxic. Fly ash generally ,

has a substantially higher trace-element content than bottom awh. The
chemical properties of sludge can be b;oken down as followr'

-

4
,

'

l. Soluble trace metals ;

12. Chemical oxygen demand as a result of oxidation of
sulfite to sulfate

3. High total dissolved solids

4. High levels of other major constituents such as sulfate,
chloride, calcium, an'd magnesium

5. High suspended solids (some of which may dissolve at a
later time)

Calcium compounds in the sludge have a limited solubility in the sludge
liquors. The major chemical components of fly ash art even less soluble. !

The trace elements in scrubber sludge and ash solids originate in
the coal. Trace elements and other elements or compounds may also
originate in other sources, such as the reactant, the makeup water, and/or
the ash sluice water.

-"

Dissolved compounds in the sludge and ash liquors have solubilities
that are generally an inverse function of pH. The chemistry of the coal,
particularly its chlorine and sulfur content, and the type of scrubber
system employed determine the pH of the untreated sludge liquors.

Liquors associated with scrubber sludge may also contain species
such as chlorides and certain trace metals that are volatilized during
coal combustion and removed in the scrubber. (These species are un-
affected by dry ash collection techniques.)

1.imited data indicate that the amount of total dissolved solids- (TDS)varies widely in sludge liquors and ash liquors. Levels of TDS in
scrubber sludge liquors tend to be considerably higher, in some cases by i

an order of magnitude, than in ash transport liquors. The dissolved
solids in these liquors include calcium, magnesium, chlorides, and
other trace elements.

t

- Alternative Disposal Schemes
.

The solid waste disposal schemes proposed for the Trimble County
Generating Plant have undergone several major revisions. Initially, a
base study (Figure 3.4.5-1) was performed to evaluate the am..unt of
storage capacity available on the site. Bottom ash was d. Mgned t .
be stort d in one compartment and fly ash and scrubber viudg - in a..other.*
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However, it was determined that the. amount of solid waste generated by.

the plant would exceed the capacity of any disposal pond that coulc be
built on the bottomland portion of the site. This, coupled witt. the
dscision to solidify the scrubber sludge / fly ash mixture (see "Alterna- -"

tive llandling Schemes"), necessitated the identification of additional
otorage areas.

Subsequently, two ravines to the northeast of the site were selected.

cs disposal areas for the 58,600 acre-feet of solidified scrubber sludge / '

fly ash to be produced by the plant during its 30-year life. The two
rcvines can provide up tr 60,000 acre-feet of storage if both are filled to
olevation 800.

Figures 3.4.5-2 through 3.4.5-4 depict the compartmentalized onsite
disposal pond scheme that the Applicant developed to use in concert with
the offsite storage ravines. One compartment was designed to provide storage
for the 7,200 acre-feet of bottom ash that will be produced by the plant
over its 30-year life. The other compartment was designed to provide up
to 1 year of emergency storage of the scrubber sludge / fly ash, should the
colid waste process plant be inoperable.

In order to construct this pond, however, the previously altered
portion of Corn Creek would have to be relocated to the northern boundary
of the site, and a wetlands area formed by the old cutoff channel of _
Cstn Creek (the " oxbow") would be destroyed. The Corn Creek / oxbow area
contains approximately 80 acres of bottocland woods. These provide a
valuable habitat for the wildlife of the site and for migratory waterfowl
(eee Section 5.2.4).

J
Because the bottomland woods, particularly that along th' oxbow,

his an unusually high wildlife habitat value, the EPA and the Louisville
District Corps of Engineers (which has jurisdiction over construction
activities in wetland areas) requested the Applicant to evaluate other
onsite disposal pond arrangements that would preserve the oxbow area
and, if possille, eliminate the necessity of relocating Corn Creek.

Four potential arrangements were identified during a meeting of
representatives of the Corps of Engineers, the EPA, the U.S. Fish and
Wildlife Service, the Applicant, the Applicant's design engineering
firm, and the environmental consultant preparing the EIS. These arrange-
cants. depicted on Figures 3.4.5-5 through 3.4.5-10 and described in
Tcble 3.4.5-1, were subsequently evaluated from an engineering point of
view by the Applicant and the design engineering firm and from an

,

environmental point of view by the environmental consultant. The results
! cf the evaluations are presented in Table 3.4.5-2. A breakdown of the approxi-
I * mate costs associated with the originally proposed arrangement versus the four

citernatives is presented in Table 3.4.5-3. From a design standpoint, the,

chief criterion for the disposal pond is provision of an adequate storage
c:pacity for both the bottom ash and scrubber sludge / fly ash (during
p2riods when the solid waste process plant is inoperable).

| .
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TABLE 1.4.5-1 1

!

DgSCRipTICII Op DISPOSAL poirD ARRANCFM. Tat!!Bl.E CEMrfT CDCRAf tNC ptANT
.

'

(Total Espected 30-Year produette. of Settee Ash = F.200 Acre-peets i

1-year Espected prodwettee of ply Ash / Scrubber Stadge with Att pour tiette = 3.140 Acro-peet)

I
:

Artengement Shove se pagure Deser tet ten .-

7

* Ortsteal 3.4.5-2. 3.4.5-3. and Settee set, emergency fly ash, and serebber eledge poed to be located te eershere half of bettestase porttee
"

*
,^

Scheme 3.4.5-4 et otta. Core Creek to be relecoted. Cenetruetten to wetlande.

Storage espacityt bettee ash roupartment = F.200 acre-feet (30 yeste of eterage preveded)
emergency couperteent = 4.200 acre-feet (11 months of eterage provided)

_

Scheme 1 3.4.5-5. 3.4.5-9. and settee seh pond to be leceted in northern port sen of este betteoland. smergency fly ash and scrubber
- 3.4.5-10 sludge pond to be located to small ravine near center. optand portten of atte. . j

h

Storage sepacity: bettee ash pond = 7.120 acre-feet (epprestaately 30 years of eterage provided)~
emergency pond = 2.300 acre-feet (appresteately 5 onnene of eterage provided)

-

Scheme 2 3.4.5-6. 3.4.5-9. and settee ash compartment of disposal pond to be located stellar to Scheme I arrangement. smers.acy fly
3.4.5-30 ash and scrubber studge compartment to be Recated es morthere end of disposet pend. Core Creek to be

relocated. -

y
0

>* t Storage capacity: bettee ash eeepartment = 7.120 acre-feet (apprestestely 30 years of eterage provided) .-

U emergency compartment = 2.074 acre-feet (apprentestely 5 senths of eterage provided)
'

,

.

Scheme 3 3.4.5-7. 3.4.5-9. and Bettee ash pond to be located eletter to Scheme I straagement. Energency fly ash and scrubber eledge pond
* 3.4.5-10 to be located eerth of present Core Creek. portion of Core Creek near eartbeastere corner of este to be

| nodified.

I i
;i Storage capacity: betree ash pond = 7.120 acre-feet (appresteetely 30 years of eterage provided) g

emergen y pond = S00 acre-feet (apprestaately 2 unenthe of eterage provided)
- 'I g

f Scheme 4 3.4.5-8 settee ask pond to be toested elettar to Scheme 1 erreagraent. seersency fly ash and screbbe eledge pond j
i to be located to a revlee perth of the plant property. ;

,

Storage capacity appresteately the emme as Scheme 1 ,
,

..
-
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TAstt 3.4.5-2 _

w

. RESULis OF DCINELAf*; A.'O EWIR0 MENTAL EVALCAf toet #

Or DISPcSAL Ft*D AsJuueCC1DrTS
,

.

DeC tJ8EUt tNG Iprvlitofe'UrTAL 'Arrangement Cast Advantages Disadvantages Adventages Disadvantages -

Original $13.319.503 ' Adequate eterage caysetty
Scheme *A total 6f 736 acree of eege- -

tettom. teeludteg 60 acree of -

diverse bottoeland hard aed. --

wegetat tee, le leet. As la ; ,. .

Portent wetter'ds area to tr= *'
.

trievably lost 7*As established stop-over potet g
for stgrating w-terfeel is =
permanently le,t - *

,

"Feputettee levels of species
-

estag area. $ogludsag upossame. 3

mustrate recreens. fones. deer. "-
end many species of birds. "

-

emphibiena, and reyt!!es will
be reduced $'_ - . - . 9

8 Scheme I $19.450.493 *Fleedias of emergency pond 'leadecate especity le eser- *0nly 4 acree of betteeland *Teest of If 9 acree of veget s- -

.

U dettag period of noense set gency poad esode are lost clos to leet. As additseest 'N required * Pest espeestve alternative 'Tegetattee habitat stellar 22 acres of upland woods wege-*Righ dee regwtred at south to that whteh will be lest tatten med habitat le lost -et ravine to disoonal pond eenstrue. *Forulat tees of doves, quatls.
L*Diffleelt to provide ravsee sten to present in adjacent rabbits, egaltrels, fezes and
Iwith Sepervieve Blatag to erees other furbearere and deer

prevent ground water coe- *present term Creek habitat will be reduced .'<
t aminat tom met destroyed * Lees of flooding adjacent*gstensive plptes regelred to agricultural fields, the stransp5tt esterial to emer- facte need bucas netse end dio- '

gency peM in rettee terbances, and the erescsce of _"
- ~

'Raade and ditches required physical strwetures could '

es pertarter el emergency decrease the use of the sahew E
pond and Corn Creen by waterfeul. #

*Crevel underdrale required reccoons and other metaalsin emessenty pond *0sbow area and Core Creek may
*

-

be destated as a result of .

eres en sad air pellettens

b
scheme 2 $13.591.003 *landequate capacity to *0mbew area is preserved *A pertica (13 acrest of f

o

. emerge #ey pond .

ripartas cegetattee along Core p *

Creek to test "

*Metland vegetattee may be test 5
as a result of pesetble chasse ;la drainage and setstese restae
ef ter Corn Creek to relocated ..

. .

#

*'

-

.
.

-- ,

t

(
. . 1:i-

.
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TAsl.E 3.4.5-2 (comt tamed)
,

d,
k

ENVIRO 9tfJtTAL ;
sucturrRl]C Disadeantanes

Arrara _ _: Cost Adv ent ames DisaJv ant ate e _ Adventsace
E

* fetal of 180 acree of ve.ata- f
ties to test

*Neavily weed ripartae wildlife
habitat type fe test

-

'reputattees of waterfowl. g

doves, quatts, tweeearers. | t
re dite. ogettrels, arid deer c

,will s* red c od
* Access te em*;se area fer wild-

'

a life tahaba* tag fielde, bills, g _

'

. and ravines te east and eerth- ,E!emot of ette is redeced d'fhe leise of floodist and adja-
''

cent agriculteret fle'ds, the ,

increased human motse aaJ die- [
''

terbance, and the presence .f e

physical strweteres could a!ae- j
-

i

* '
decrease the ese ef the embow
area by w.terf owl. recceces. { _

emed other antaats
y *0sbw area may be degraded es a i

u result of eresten free een- | .

% st ruct lent mbow vegetat ter.
ta may awffer from att pollution a

*

se a -esult of plant operattee _

* -

'Aquatis heb8 tat prav14ed by ;

Core Creek to lose (lees- w
,

ters) .t -_._

r

Sebene ) $12.657.14
'laadequate espacity te emer- *0nbow sees to preserved ' Total et 177 acree of vegeta-

gency pond 'Only 8 seres of etperian tien to lost
*

hardwood vegetattee are 'poteettel (small) chanae to
-

lost wetlands could accer se e ra-
'somewhat better wilditte owls of char.ga to water
eccess to esbow area to regtee

maintateed *populattene of waterfowl. ,

' partial alteratten of Core doves. qua.ls, forbearers.
Creek would mesa e smaller rabbito, stess tels, e4 d.-er
amowns of aivatte habitat will be redeced
would be lest (long-t erall *L.,es of adjacect agr acetteral
lower portion of creek would fl ide; the tecreased hwam wise-

suf fer reduced prodwettetty and esstwebances and etw preseace
during alteration of apper ..f ph,se.at strw4ter,e c. ,ld d.-

portten, but bowld rerever er.as the use of th .-ab ne are a*

withis e aborter period of by wetits net. rac a. ena, and . thes
flee than if that portion aa4 male
were reebannelined

:
i
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TAstt 3.4.5-2 (Conttui.ed)
.

'
EXCitttsINC trVIt/MettWT AL

.,r...eeemt cost u...t.,es . ..d...ta.e._ u...t .,e. .t.-......e. ; ,

* Productive aquat te habitat (
watt be test d.rtes were=tlas e

#
of apper perttee of Core t

Creek
'Ombaw ares may be degraded as -

a result of erostee ft(s coe=
stewtlons veteratt% of both
the embaw end Core Cseek could
euf fer f es= att polluttee f ree

' pint operettee

Scheme 4 Aperenteately Same se Schese * Some as Scheme ! * Wetland to preserved * Total cf 200 acree of teseta=
came as *0nly 4 seres of betten- ties de teett SI meres to
Scheme I lead woede are lost hettee RD fe6 emergency .

storage med 127 acres for
bettee eth pond.
'An aJdit.caa! tr scres of op-
lead wade habitat le lost

t *Freject-related activistes are

b3 spread out ever larger area.
8 with result tag tecrease is

U potential for disrupties of

am wildttle and buease le the ares
*0mbow area may le degraded se

Fe result of eresa..= free ese-
structions vegetattee of both

I the embow and Core Creek eeuld
suffer free air polluttee frooa

plant operetteea

. ,
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TABLE 3.6.5-3 - I
;

8tEAKDeMI 0F COSTS * FDR DISPOSAL. PM9 AstIUusct?O2fTS -.

:

oslgiast kheme k heme l' Sch e 2 sg> 1
Cest Cost Cost Cost

Amewat of per Amount of per Aneunt of per Ascent of per*

,

lest ites heertat Celt Tetet Coat hterlat Unit Total Cent hterlat Onte Total Cost h terial Unit Total Cost i

h11am_ A_e,1L[d
Clemagas and e e !
Crubbins 230 acree $2.500 $ 575.000 101 acree 82.500 $ 262.500 145 seres, 82.500 9 362.5c3 ISS seres 82.500 8 387.500

4Cut 6.148.800' $0.75 9 4.406.350 4.852.240 80.75 9 3.639.180 5.457.503' $0.75 8 4.093.127 1.n93.537' $0.75 9 3.820.137g
Fitt 4.205.388 St.25 8 5.256.735 2.792.541 St.25 9 3.490.676 5.754.155 83.25 5 7.193.191 1.386.430 $1.25 8 6.733.037
Stock tied

I*
1.160.567 $2.50 9 2.901.418 550.462 82.50 8 1.376.155 776.876 52.50 $ t.942.185 686.592 82.50 8 1.716.480

TOTAL $13.339.503 8 8.768.511 813.598.003 $12.657.174 -

Em_ereer.cy f_ead
.* *p_Cleanlag and

Crugblag 49 sereo $4.000 $ 196.000
Fitt 1.668.273 82.50 $ 4.153.182 !

___
Steenptted ,

y Clay 6 249.000 $10.00 8 2.490.000
g Cravel rnJer=

Pd Drata 249.000 $15.00 $ 3.735.000$ 06tches 5.500 Ile- $6.00 8 33.000
e.r feet

Roede 2.500 lin- $10.00 $ 75.000
ear feet

TOTAL 810.682.142

CRA%D 1JTAL $13.339.503 19.450.691 813.591.003 $12.657.174
'

'In teres of cette yarde of matersal rgetred. entees otherste. Indireted.
b
Ceste ser 3chnee 4 are apprestaately the same as for Schese 1.

*dettee ash pond enter aid coste are for bettee ash and fly ash /etudge pende combleed.
,

instuJes portten of clay to stechpile.
'Is luJes encavation for relocated Corn Creek.
'Es.:ledee etw from steckplte. '

8 .A.v.d er.= at ekr le aaJ pix.J.5 a

"tr..e ket.= ash rund.
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Following a review of t he alternativt arrangements, the EPA auvised'
,

the Applicant that t he originally proposed onsite disposal pond scheme
,

i was not .an acceptabic design from an environmental standpoint, and that - ,
one of the alternative desi/,ns naeded to be chosen before the onsite s 1

disposal pond scheme in the Draf t EIS would represent a design acceptable
| to the EPA. By mutual agreement between the Applicant and the EPA.

S6eme 2 (depicted on Figure 3.4.5-6), which preserves the oxbow area,.

wa a chosen as the proposed unsite disposal pond scheme. This scheme 1
.

| 1 believed by the Applicant to be the only alternative that contains
j storage capacity sufficient to allow successful operation of the power

plant. (Besides being the most expensive alternative, Scheme 1. which
would provide a similar amount of sturage capacity, ray be infeasible

; from a design standpoint because of the difficulty of providing the
additional storage ravine with an impervious lining and the hikh dem
required at the mouth of the cavine.) The originally proposed scheme7

! (depicted on Figure 3.4.5-2) . however, remains the Appilcant's preferred
design.

i
Alternative Solid Waste llandlin2 Approaches M

Initially, two basic solid waste handling approaches were considered
and are discussed in the following paragraphs.

1. Approach A;

| a. Bottom ash would be conveyed by means of a jet pump as a
p slurry from the bottom ash hopper to a compartment of a

,

Q disposal pond. The conveying water would be cycled i
; back for system reuse v '

b. Fly ash would be conveyed pneumatically from the precipitator;

hoppers by means of a water-powered venturi. The ash-water-
,

air mixture would pass from the venturi into an air separator.
From this, the ash / water slurry would be sluiced to he
same pond compartment as the bottom ash. At maximum,
the slurry would be 10 percent ash by weight ,

c. Scrubber vaste soliis would be pumped of f the bottom of the
scrubber clarifier as a slurry (12 percent solids by weight)
to a separate compartment of the disposal pond. Any
decant or overflow from this compartment would be recirculated
to the scrubber process

2. Approach B

- a. Bottom ash would be treated na in Approach A
_

b. Fly ash would be conveyed pneumatically from the precipicator
hoppers to a nold-up silo witn a capacity for 3 days' peak
production. The fly ash would then be conveyed by a
pressure system to a wetting system where a sludge (50 percent
colids by weight) would be produced. The aludge would then.

be sluiced to it s final disposal locatio *
,
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Scrubber waste solida would be panned au 4- lis r ry . . m he !* c.

clarifier to the thickener. The thickener would concent ra:e
tne slurry to a sludge (20 percent solida by weight). The
sludge would then be pumped to a hold-up pond capable of i
holding sludge from 3 days' peak production. From the hold- '

- up pond, the sludge would be pumped to the final disposal b
*

site
.

These two initial approaches were unsatisfactory, however, for the
following reasons. Both require disposal capacities greater than those
available. In addition, Approach A was unsatisfactory because of I

significant water treatment problems. It is not possible to have all the {fly ash fall out of suspension even in absolutely still water. Because
of the ash carry-over in the recycled water, the water woul.1 require
treatment with flocculants and then clarification. Given the volume of y,water requiring treatment, the expense would be prohibitive. If the fly j i

ash in suspension were allowed to carry over into the conveying systems, i

a large penalty in pump repair and maintenance would occur.

Both approaches handle the scrubber solida with hiah water content.
This high water content caused very large disposal volume requirements, j
since the solids would be in suspension and well dispersed throughout ;

the liquid. In a pond, very little decant effect would occur. I

,i

For these reasons, an additional approach-Approach C-was developed, j ,

Iit
3. Approach C i 1

! 4

a. Bottom ash would be handled as in both A and B. I 1
J

J
b. Fly ast. would be handled through the fly ash silo as in i

Approach B. From the silo, the fly ash would be conveyed j '

by a pneumatic pressure system to the fly ash transfer bin !
of a process plant located near Rsvines RA and RB. From the e

bin, the fly ash would be conveyed dry to a pug mill for ,
mixing with the scrubber solids after they had been vacuum ;
filtered. The resulting mixture would be conveyed j
mec'.anically to the ravines j

c. Scrubbor waste solids would be handled as in Approach B i
'

through the hold-up pond stage. From the hold-up pond,.
the sludge would be pumped to a transfer tank in the process '

plant. From the transfer tank, the sludge would be fed into i

,' vacuum filters. The resulting filter cake would be trans- !
'

ferred to the pug mill for mixing with the dry fif ash

Id. Emergency disposal would be provided in a compartment of the ! i

'

onsite disposal pond. The volume of this compartment would
equal approximately 1 year of normal production (all f our

,

units operating). The sludge would be pumped directly to the *~

compartment from the hold-up pond. The fl. a ab sould he wett ed e
' ,

, .

(as in Approach D) before deposition in the ciepartment }
, -,

.. .- __ h
.. , ;

|
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In Approach C, the ass amption was made that the dry fly :.sh and*

;scrubber filter cake will sorm a cem=nt-like mixture that 1.,selatively
nonleachabic. This assu%ption is based en the reports of operators with
scrubber systems that clean both fly ash and SO2 from the flue ga:. and ,,

those with systems that mix fly ash and scrubber sludge separately. 1

' 4. Approach D
,

Alternative D was developed at a later stage in the design of )the solid war e handling system. It consists of combiring the -

ash and scrubber sludge with a chemical fixation agent to iproduce a stable, nonleachable material suitable for lan.' fill,
]which would be disposed of in the nearsite disposal area,

Ravines RA and Rn. An onsite emergency disposal pond would
also be constructed. i

The following is ar. outline of the chemical fixation alternative
process ar.d disposal echeme.

Bottom ash would be conveyed hydraulically to the onsitea.

bottom ash pond

Jb. Fly ash would be conveyed pneumatically in a dry state
to the process plant ]

Scrubber sludr,. from clarifier or thickener tank underflow Ic.

would t e pumpad tc t'- procera plant l '

'I
d. A chemie.al fixation agent would be conveyed in a dry state f,,,,,

to the .x eens pleut
j

Fly ash, scru' ber sl.a.me, and chenaical fixatione. o

agent would be mu el at the arocess plan; and subsequently
transferred nachanically to Ravine RA or RB, where the chemical
fixation process would complete itself

f. Fixed material would be dumped, distributed, and compacted
as required to form terraces in the sloping ravines

In the event that the process plant should be unavailable
for use, solid wastes would be disposed of in an emergency
hold-up pond in the manner briefly described in th6 following
outline.

A terubber sludge / fly ash compartment with a storagea.
-

capacity equal to approximat'ly 1 year's solid waste*

production by the plant (all lour units) would be part
of the onsite disposal pond '

b. Sludge underflow from the clarifier or thickener would be,

| divested directly to the emergency held-up pond-
1
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j c. Bottom ash would be diverted directly to the pond for ;
-

* ,

; 's t orage in one of itu c.capartments. Water tsom stiis g
-

| co:npartment would be decanted and recycled to the plant's -

process water system ,'
--

d. Fly ash would be conveyed by a pressure system frorn storage : , _.

,' silos to a vetting station where water would be added to | -

,

,

achieve approximately 50 percent solids by weight. This ;

;
mixture would then be transferred to the emergency hold-up ,

,

|
pond ; -

! t
-

i The cumulative quantities of solid waste expected to be produced . j
a

;
by the plant are presented in Technical Appendix IV. Estimated total ,

j solid waste production, total chemical fixation ogent required, j
"

and te'st flwed solid wastes to be dirposed of are presented in
; ;Table 3.4.5-4.

:

The emergency hold a9 pond would be developed as followst the j
,

-

8bottom and interio faces of the dike would be lined with a
[ layer of impervious clay. Until sufficient waste is deposited f

t
- above the clay liner, there would be provision for flooding the

-

,

pond during periods of high water to prevent instability of the i

poad botton. Af ter plant retirement, or earlier if necessary, 1

.

the contents of the emergency scrubber eludge-fly ash compart- ;

j ment could b* reslurried and trensferred to the proceso plant !

for fixation and ultimate disposal. The entire onsite area ;
-

<

|
. would thed be reclaimable.

'

Other Alternatives

|
An alternative to the Applic. int's development and operation of its

.

! own chemical fixation process is the use of a commercial process. ; '
Chemical fixation of scrubber sludge .+.d . elated materials is currently

,
*

.

being marketed by several crmmercial groups, including Dravo Cerporation.
j IU Conversion Systems, Chemfix Corporation, and Factory Muto.'. Research

!Corporation.
i

|
4

|
'

l. Dravo Corporation--Dravo offers what is called the "Synearth" '

!

| system. This system processes fly ash and scrubber sit.dge with j

a proprietary chemical called Calcilox. The processed saturial'

must sit in a settling pond for 7 to 10 days, with decant water {

i
recycled to the plant. The resultant product is claimed to be ,

i a sanitary landfill matcrial with reasonable soil bearing '

j capacity .'

2 .

2. IU conversion Systems, Inc. (IU)-IU also offers a system--called
the "Poz-O-T* " process-us!.ng a proprietary chemical; tha system i

4

will handle dry fly ash, devatered bottom ash, and dewatered . .

:
! sludge. Again, the resultant product is claimed to be a

sanitary landfill materis) with reasonable soil bearing
~

espacity,

.

| I*
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TABLE 3.4.5-44

CHDiTCA1.LY FIXED SOLID WASTE QUANTITIES
|

.

~

Short Tons / Year Total Short Tons Produced'

4

b DYears 1-20" V ars 21-30 Years 1-20" Years 21-30

195 MWe Unit

Lin.catone Reactant Wastes
Limestone sludge

4 4 4 4
- (wet) + ash (wet) 75.7 x 10 31.5 x 10 1,514 x 10 1.829 x 10

4

Chemical tixation-

4 4 4 4
i agent, dry 7.60 x 10 3.16 x 10 152 x 10 184 x 10
i

| Water treatment solids,
4 4 4 4

! wet 0.28 x 10 0.11 x 10 5.6 x 10 6.7 x 10
Total 83.6 x 10 34.8 2. 10 1,672 x 10 2,019 x 10-

i

| '95 MWe Unit
<

Limestone Reactant Wastes
Limestone sludge

4 g 4 4(wat) + ash (wet) 103 x 10 43.2 x 10 2,068 x 10 2,500 x 10 v
;

Chemical fixation .

| agent, dry 10.4 x 10" 4.33 x 10 208 x 10 251 x 10'
Water treatment isolids,2

4 4 4 4
: wet 0.36 x 10 0.14 x 10 7.2 x 10 8.6 x 10

Total 114 x 10' 47.7 x 10' 2,282 x 10 2,760 x 10'0

a

" Average capacity factor = 60 percent.
,

! bAverage capacity factor = 25 percent.

i

<

%

e

4

6

d .
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3. Chemfix Division of Environmental Sf tences.,,1,ne ,ghe,mfjx}--2

Chenf ax markets a proprietary t~1x.ition proce>* f.ir convet stun
of various industrial aludges to stable lar.dfill with at least
two inorganic chemicals--one liquid and one powder. The volume"

of additive needea is 10 percent or less of the volume of waste.
At present Chenfix has not contracted with utilities for full-,

scale scrubber sh:;ge dimonmal, although its proce== ta being i-

tested on a smaller scale at TVA's Shawnee plant in Paducah,
'

Kentucky

4 Factory Mutual Research Corporation (FNRC)--FMRC has e method I

of sludge fixation employing the addition of a polymer st ruc'. g
*

ture to the sludge. The polymer essentially acts as a mechanical I

structure to thicken the sludge. The chemical resetion is begun |
when borax is added and causes a reaction within the polymer
itself, which filters out susper.ded particles as it shrinks.
The rubbery naterial produced drains to about 50 percent solids
and can be compressed to 75 to 80 percent solids. When added
to water, the conpressed material uill fragment with time but
will not reslurry

For both Dravo and IU, the following schemes of operation are avail-
able:

1. Utility owns and operates vendor-designed plant with agreement
to purchase proprietary chemical

2. Vendor owns, but utility operates .

.

3. Vendor owns and operates

Chemfix and FMRC represent relatively unproven prototype designs.

Recently, a new development was announced by Dravo and advertised by
Koch. This is a process using flue gas waste heat and, if necessary. |
c'ditional heat from fuel or steam to evaporate the water from the scrubber
solid waste slurry to produce a dry scrubber solid waste.

By using such a proc.ess and pneumatic conveying, it might be possible '

| to further minimize ultimate disposal volume requirements and the water
'

content of the solid wantes.

However, the above named alternative methods of selid waste disposal
have the following disadvantagest

#
1. The Applicant becomes captive through dependency on the

| .

particular contractor'

2. No reliability history has been established for these
'

systems

.

G

$

~
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) 3. There is no established market for the product to guarantee~

that operating and handling costs aerociated with these
systems would be reduced. If future markets for the products
eventually developed, then these contractors certainly could --

,
' enter into agreements with the Applicant. Those agreements

would be similar to those presently existing between certain
utilities and fly ash brokers, in which the broker takes all*

,

or part of the ash

Several other alternative solid waste disposal methods were considered
I by the Applicant. Because these were not ar, attractive and/or as feasible

as those previously discussed, they are presented in Appendix G.

3.4.6 Alternative Transmission Systems

Three alternative transmission systems were evaluated for the proposed
.

facility: 138-kV overhead transmission lines, 345-kV overhead transmission
lines, and underground oil-filled, pipe-type cables.

318-kV Versus 345-kV overhead Transmission lines

To carry the power generated by the four-unit proposed generating
plant, a total of eight 138-kV transmission lines would be required.
This compares to a total requiracent of only three 345-kV lint . Com-i

pared to the three 345-kV lines, the 138-kV lines would result in the
m following

,

'

l. Increased visual impact
-

.t . Creater use of natural resources in the construction of
i the lines, including increased right-of-way requirements

3. Increased nuisance to area residents during constrt etion

4. Increased costs to operate lines due to the lower
efficiencies of the 138-kV lines

Underground Oil-Filled. Pipe-Type Cable
,

An alternative to overhead transmission lines would be underground
oil-filled, pipe-type cable, with either a pressurized or a circulating
system.

With the pressurized system, oil is maintained at high pressure to
thoroughly saturate the paper insulation of each conductor. This provides
the proper dielectric to maintain insulation integrity.'

,

The circulating oil system is designed for cooling capability and is
recommended for relatively short lines. The oil is constantly recycled
by means of above-ground cooling facilities. This system is not practical
for larger transmission lince- For both of the underground oil-filled.

- pipe-type cable systems, lihlt icions on lengths of cable that can be
hand?.a and shipped necessits., line splicing, which is of ten a problem.

,

O
- . - ..
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~ With underground cables, as line length increancs, additional pumping

facilities are required. An economic comparison indicates that installa-
tion of either of the pipe-type systems would cost more than 12 times the

.

installed cost of an equivalent-rated overhead transmianion line with :

lattace-type structures.

.' 3.4.7 Alternative Plant Systema Comparison

The Trimble County Generating Plant project has not yet reached the
.

final design stage, although the various systems and their major components
have been identified. Section 3.4 described the various alternative
components of the plant systems that have been studied by the Applicant.
Tables 3.4.7-1 through 3.4.7-5 summarize the engineering, economic, and
environmental advantages and disadvantages of these alternative components
(with the exception of the solid waste disposal schemer, which were com-
pared in Section 3.4.5). Teole 3.4.7-6 lists those components preliminarily
selected by the Applicant to constitute, for purposes of impact analysis,
the preferred (proposed) plant systems. However, in no case will the Appli-
cant choose an alternative that results in a greater (more significant)
environmental impact than that associated with the preferred (proposed)
systems and components identified in Table 3.4.7-2. A detailed description
of the proposed plant is provided in Section 4.0.
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TABLE 3.4.7-1 g 4
1

'
UASTE HEAT REJECTION SYSTEM

.

.

svetes u..et.eee ele.d.ent.eee .,etee u.entee,e ele.d.ee.sa.e
;

.
,

Causes leestteed channes to see- nrese c.el prof *e
emes.TuanCa

.
Coot.I?4 STsitM peratore distribusten of meerce fouers

of water. Sectangular seguires fewer seres thee letee Siget!! cast growed level ,

er somete. fogging and Sting.
Selettvely high emblant searce

b
,

weter temperatores seed to be laver settlet teet then remad tetstree more lead thee remad 4- lowered artifscally.
sechanical draf t towers. motheatral draf t temere. .

| <
rederal reguieu-o dioce.rese a

I.ees damesing to equatie hebt- Wo leet destre%1e plves stee
Ience-threegh teoitag systees.

tot then esce-threegh eyetene. ead flopeseten eherecterlettee
ti.eo re.e4 esche, teel draf t

'

1swer eest t'ien esteret draf t towera. *

CID5t3 CTCLE towers. ,

*

Sr5TDes fI
*W .%1r Idr.* De effect se preseet egeette Regwires between 2.140 and Bound Better plume eter and d2eper- etcher lettlet cost thee

stem choresterlettre thae restangeler mechesteel evef t
habitet. 11.700 acreet the ette bee tectangwier secheeteel dref t towers.sely 1.000 seres (met lected-

towere.
tag revines).

Y forow Po%fs er Begetres fewer et.ee thee Tende to eewee local tesofag. Regelree less lead them ree-
--.tangeler mbeeteel draf t

p Ceesta ese-made lone, with ease

M eestre,oretal advantage. Nas met been weed on large towers.

D ocale le areas that are
gasrephacels, and met - t=W *e we- nelpe statste. -ter e==e- sigher tettsel e..t them re=ds ,

*

relegttally eletter to the (*SI M[8 time by llettleg **eperettee. sechaeteel draf t towers.

Triebte Cemety ette. Towre
Allows etteineent of torblee store espeestve to operate tham
bort pressures acceptable to rowed mechesteel draft towers. (

. F.rg ~. e.* f* s sileteates evaporettve lessee Tveblee enhavete et high |deseette turbine vendere.
TNere of eseltog water. teoperatores and high pres. Ree met been wee 4 esteestvoly.

serest this to teef fieleet 1

Pyrerhelle Steperses plume et a very Createst vleeml tapeet. )
'Regelres fewer seres, esepered for cycle operattee.

to takes er eenels.
Doseette turbine venders # stare! Draft great elevattee swared to

De legging er $ctag probloos. reststet their terbine en- fouer other tower types.
tigher lettlal test them other

.dtoest preneweee to below these
less demagtes to ageette eeeneetcally achievable with Trepplet of water droplete tener *ypes.

to att to eletntred.
habitat thee emee-through present dry tower destge.
*?**"** toes set regotte more ette

eres thee other tower tyfes. 1

despite Ste eveta11 stee.

Operettag test generally
lawer thee other tow =r types.
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6 TAgLE 3.4.7 2

.

ATNOSPNERIC POLLUTION CONTS

!

Srten Advantenes Disadventsmes System Advantages

2
kgnesium Process produres smallCONTROL

j on to, amounts of weste, recycles
s1 8entfici. Reduces amount of sludge Hechemical washtag depends on scrubbing asterial uned as reactant.,

tion, faechani. produced by plant. availability of sufficient and yleide potentially'

stl w ahing, water meer eine. marketable by-product.
agnetic aspa.
stfon, shawioal Magnetic and chemical separation Suttable for areas with<

epamtion) still is laboratory testing lialted sludge disposal
stage. space and a potential

market Dr the sulfur
i 8bst beneficiated coal would by-oroduct.
I est a!!ow emissions standards

to be met without other control If cost can be defrayed bf
i methods. assumed sales revenue. may

prove to be less .epensive
Ivent Aefined Imv in ash sad sulfur. Still in development stage. scrubbing method over life|

| Al of plant.
Very expensive and not avail-
able ir. required quantities. Catalytic Psocess producca small

oxidation amoor.to of weste, recycles
i he Gas !wful- material used as reactant,

SPisation and yacida potentially
, M1 marketskle by-product.

Wet time or Can remove up to 90% af Results in an insoluble weste If cost can be defrayed by
limestors sulfur from flue geses. preduct, calcius outfite/ assumed sales revenue, may
scrubbing calcium sulfete, which requires prove to be less empensive

taast expensive and most a large area for disposal. scrubbing method over life
reliable of FCD processes of plant.

| mow 1a operation. Potential ground water problema.

Potential for some scaling or
plugging of scrubber.

Doubla alkalt Baduces scrubber sealing Weste p' bct contains sodium'

scrubbiar and plugging problems. . salts. with potential for water

| pollution.

ass been usses successfully less of resetent (sidium setts)
for industrial boilers. La waste makes the p*ocess more Sodius Process produces ses11

espessive than lims/ltmestone scrubbing amounts of wastes, recycles .

Was higher 502 removal scrubbing. material used as rssetent.
efficiency ti.an wet line and yields potentially
or timestone scrubbers, gas not been used in this marketable by-product.

country at a coal-fired genera-
ting plant larper than 20 MW. If cost can be defrayed by.

'

t assumed sales revenue, may
prove to be less expensive
scrubbing method over life
of plant.

-
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tgLa 3.4.7-2

1C PCLLL* TION CONTG 01, SYgTDt3

antea <s Diendvantates System Advantanee Dteadvantares

sos small grosion, dust emiset ne, and presently radergoing full-
scale testing at several.sta. secycles other problems.
coal-fired facilities.

, as reictant,

tentitlly More expensive than 11me/11me-
* product. stone scrubbing. Particulate

Cor?%
erste with presently more expenalve on a
se disposal first cost and operating cost s'.ectrostatic Up to 99.6% removal of fly
notential basis than previous tuo methods. pre 1pitetor ash, reliable. Iow operating

and maintenance costo.is sulfur
May involve problema in marketing
the by-product because of the Wet scrubber - Excessive energy consumption,

se dif tryed by large quantities produced. Venturi type large volumes of water, produc
waste sludge and associated

e revenue, may
Lcte etpensive process presently undergoing disposal problems.

: hod ove- life testing and modiftestion on
large-scale demonstration units, pobrie filter Larger space requirements.

(bag house) limited design temperatures.

psmall Difficulty in producing high and higher maintenance costs.

j . recycles tempwratures for the dry process.
Mechanical Lav operating efficiencies.

I sa recetant.
stastially Corrosion and cooler plugging separators necessitating the supplementar

p-product. in acid section of system. (cyclone) use cf one of the other kinds
of ptecipitators. Hence,

w dzfrayed by contamination by fly ash w y higher c.pital and operating
costs.

s rmaue. may adversely affact the life of
lese supessive the catalyst.

thod ever life M , Contml
Capital and s,perating root
higher than for lime / limestone Water injection Righ loss in thermal efficient

makes tpis method esponsive isscrubbing.
times of rising fuel costs ans

Addittomal marketing p ublema energy resource scarcity.
associated with weak sulfuric
acid by-product. plus gas rectr- gasily adapted to coal- hch higher capital cost.

culation firing.

process at demonstration plant
produces louest po, 1evels.stage.

.

uces small Life-time operating and labor gester to coatrol than cwer-

ectes, recycles costs are higher than for lias/ fire air.

4 ce reactant. limestone scrubbing.
over-fire air Like flue gas recirculation,

ctentizily has been used esteosively toy-prod xt. control steam temperature.
,

be d2 frayed by No to reduced with role-ga rseswe. may
tively little capital coet.

1 sos czpeutve

thod over atte

- 3-115

.

1-

i

.

.

-,



i

s
..........-.

-

--

. , , , , _ _ _ . ., ,

r s
<

-
- = . . . . . - . . . . . ... . . . . . . .. -. . - . . - . . . . . . . . .

,

t

'

TABl.E 3.4.7-3
,

'

PIANT WATER USES

-

WATER SOURCES (Major Water Uses)#

8 .

Deep Falls Water is usually of better Major plant water require-.

quality than river water and monts, even with' maximum
requires less pretreatment water reuse, are too great
before use. for this type of source.

No impact on aquatic life.

Radial Vette can extract greater quanti- Water <,uality is not as high
ties of ground water than as with deep wells.
deep wcils.

Initial cost is extremely
Water quality better than high.
for river water.

Quantity required for plant
No impact on aquatic life. is uncertain for life of

plant due to plugging problems.

River Vater Water quantity required Impingement /entrainment of
can be met. aquatic life.

WASTEWATER DISCHARGE

Cold Side Cooling
Totxt Bloudoun

,

Discharge to Blowdown would quickly ever-
disposal pond flow any feasibly sized pond

on site.

Discharge.to Adequate receiving body. More expensive discharge
river structure.

Site Runoff
Routing runoff Requires a pond larger than
from retention area available can accommodate.
basin to disposal
pond Requires additional pumping

, and transport equipment.
Discharge from Release of runoff is
retention basin controlled and monitored

| to river to ensure quality is
acceptable f or discharge.

I ~
' Plant Process'

Discharge to No pollutants from plant
disposal pond processes allowed to enter

environment.

" Smaller water requirements will be supplied by deep wells..

O
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TABLE 3.4.7-5-

TRANSHISSION SYSTDIS

'
System Advantages Disadvantages

i

Eight 138-kV Overhead Lines Increased visual impact over
' '

345-kV lines i

creater use of natural resources
in construction of lines, includ-
ing right-of-way requirements

,

'
Increased nuisance to population~ ' ~ ~

during construction j

h Increased cost to operate lines

Three 345-kV Overhead Lines Compared to eight 133-kV lines,
less visual and noise impact
and reduced use of natural !

!resources
I

L
Underground Oil-Filled No visual impact Recommended only for relatively 5

,

}| Pirt-Type Cable short lines :
i a

3

! Limitationc on lengthJ.of cable si
necessitate line splicing }

i
Additional pumping facilities I

:required ;

1
Cost 12 times greater than for I
overhead line j

:
4
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TABLE 3.4.7-6 | |

PROPOSED PLANT SYSTEMS AND PREFERRED COMPONENTS !
TRIMBLE COUNTY GENERATING PIANT

.

!

System Component System Component

'
!

' - WASTE HEAT REJECTION SYST m IlffAKE STRUCTURE
Closed Cycle System Hyperbolic Natural Draft location Near Cells SupportingCooling Towers

time Coal Barge Unloader k. - . .

A1HOSPHERIC POLLUTION Design Conventional
CONTROL SYSTEM
SO2 Control System DISCHARGE STRUCTURE j
Flue Gas Desulfurization Wet Limestone Scrubbing location Below Surface, Offshore

Particulate Control System Electrostatic Precipitator Method of Conveyance Gravity Flow, Buried ,

[ NOx Control System To Be Determined by Boiler I
"

g Manufacturer Port Design Cluster of Four Buried k
Pipes with Four Sub-

'

PIANT WATER USE SYSTEM merged Nozzles
Water Sources Ohio River Water

SOLID WASTE DISPOSAL SCHDfE 1Wastewater Discharge. _Dispesal Arrangements Scheme 2 .jPlant Procer.s Wastewater No Discharge
.

Sanitary Wastewater No Discharge Handling Approaches Approach D 7
Cold-Side Cooling Tower

Blowdown Discharge to River TRANSMISSION SYST M 345-kV Overhead Lines .

Site Runoff Discharge from Retention
{ i

Basin to River ! |

|

~
i
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4.0 PROPOSED PROJECT

. 4.1 LOCATION AND PLAN OF PROJECT
.

The proposed Trimble County Generating Plant site lies in the veut-
central part of Trimble County, Kentucky, about 50 miles northeast of
Louisville. The site is 5.6 miles due west of Bedford, the county seat,
and consists of approximately 2,300 acres bordering the eastern shore of
the Ohio River between Ohio River Miles 570 and 572. The topography of
the site rises from the normal icvel of the Ohio River at 420 feet above
mean sea level to the tops of the bluffs at elevations of 750 to 800 feet
above mean sea level. The land bordering the river is low and flat and
lies no more than about 20 feet above the river surface a: normal pool.
The site has about 12,000 feet of river frontage. Drainage on the site
is toward the west into the Ohio River, which flows rot.ghly from north
to south in this area.

There are no major highways or railroads within approximately 6 miles
of the site. The only access by land is State Road 1488.

The proposed Trimble County Generating Plant site layout is presented
on Figure 4.1-1. The plant boundaries on this fi6ure indicate only the

O- land that has been purchased by the Applicant (1,000 acres). An
additional 1.300 acres of land in the two ravines to the northeast
of the cite (see Section 4.2.5) will need to be purchased for scrubber
sludge disposal. An aerial photo of the site is presented on Figure

.

4.1-2.

Most of the proposed plant will be constructed on the flat topography
! of the site. Except in the ravines t: be used for solid waste disposal,

the remaining trees on the site will be preserved. After construction
is complete, the remaining open areas of the property will be appropriately
landscaped. An appropriately landscaped screening berm will be ccnstructed
to screen the plant from Wises Landing..

Overhead transmissien lines carrying 345 kV will enter the switching
station on the site adjacent to and east of the power plant.

The proposed Trimble County Generating Plant will ultimately censist
A of four toal-fired steam generating units with a total net generating '

capacity of 2,340 MW. Units 1 and 2 will have a net generating capacity
of 495 MW per unit; Units 3 and 4 will have a net generating capacity of'
675 MW per unit.-

.

The boiler firing rate for Units 1 and 2 will be approximately
464,000 lb of coal per hour per unit; for Unita 3 and 4, the boiler firing *

rate will be approximately 632,750 lb of coal per hour per unit.

Coal will be delivered to the site by barges. Normal operation of all
,

f our units will require approximately five barge tows (approximately 15
barges per tew) per week to deliver the required amount of coal. Each barge ',

will carry approximately 1,500 tons of coal.
, ,

4 |.
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| The proposed site prepara*. ion starting date is July 1978. The*

! anticipated construction and operation schedules of the plant are ar -
i follevs*
J

I Start of Construction p mmercial Operation

j ,' Unit 1 March, 1979 June, 1983
Unit 2 October, 1981 Juno, 1985

i Unit 3 October, 1983 June, 1987
j Unit 4 October, 1985 June, 1989

*

The expected life of each unit is 30 years.
1

Tha following subsections describe the various systems and operating
characteristics of the proposed generating plant.1
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4.2 PLANT ELEMENTS
-

4.2.1 Ceneral Description !

I- The turbine generator, coal conveyor, boiler, air preheater, and a r
*

heater rooms will be located in the main building. Other structures and
facilities to be located on the site are the construction facilities, '

precipitators, 50 Tem Val 89uipment, chimneys, cooling towers, switching
2

r,tation, transmission towers, yard coal handling facilities, fuel oil
storage area, barge unloading facilities, intake structure, discharge
structure, and ash and solid waste process and disposal storage areas.
The screening berm will be constructed along the southern boundary of
the site

;,

construction Facilities

i
Constructiun facilities will be located at the south end and east

side of the site in close proximity to the location of the main building.
On the east side, there will be approximately 14 low profile basildings
of prefabricated metal construction ranging in size from approximately

; 20 feet by 60 feet to 110 feet by 120 feet. In addition to these build-
ings, a cocatruction parking lot for 580 automobiles will be located in
the same general area. The concrete batching plant, including storage
piles for sand and gravel and storage bins for cement and fly ash, will
be located at the south end of the site between the main building and
the Ohio River. In addition, construction laydown areas will be provided
at the south end of the site and also north of the cooling tower for-

Units 3 and 4.

Main Building

The main building will enclose the turbine generator, coal conveyor,
boiler, air preheater, and air heater rooms for .11 four units. Rectan- '

gular :n shape, this building will be approximately 1,020 feet by 400 feet,
approximately 300 feet in height above grade, and of structural steel
construction enclosed with insulated metal siding. '

Precipitators
i

Electrostatic precipitators will be located west of the main build-
.

ing. There will be two precipitators for each unit (a total cf eight i

precipitators). Each precipitator will be approximately 110 feet ec-ng by .

40 feet wide and approximately 105 feet high. These structures will be -

enclosed with insulation and metal siding. Breeching will carry flue*
.

3

gases; this will extend from the boiler outlet to the precipitator inlet
and from the precipitator outlet to the induced draft fans located west *

of the precipitators. The breeching and induced draf t fans will be
covered with insulated metal siding and will bn like the precipitators in ',
appearance.

*
.

r
- SO Removal Equipment

2 .

The S0 rem val equipment will be located west of the precipitators. I
2 ,

The appearance of this facility will be determined af ter.the manufacturer f
.- 1
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l has been selected. Insulated met.il breeching, carrying the flue gaseci
! from the induced draf t fans. vitt enter rV facility. The breeching

will then extend from the 50, removal facill:y to the chimney, where t?ne
j cleaned gases will be discharged to the atmospheru. Associated with,the

S0 removal equipner.t will *ae clarif ters, reactant storage tanks, s.ndy, *the 50 reactant storage sile. The SO reactant. tentatively selected to-

2be limestone, will be sto.ed in an ope i pile b tween the Ohio River and
the S0 re*Cval e9uipment.; 2

1

Chimneys

The chimneys (two) will consist of an exterior reinforced cor. crete
shc11 with internal insulated steel liners. The chimneys will be 760
feet high, with an average outside diameter of approximately 60 feet.
Each chimney will serve two units.

Coolina Towers

The cooling towers selected are hyperbolic natural draf t towers of
reinforced concrete construction. Units 1 and 2 will be served by a

single cooling tower located northwest of the main plant. This tower
will be approximately 400 feet high and have a base diameter of approxi-
mately 470 feet. Un.ts 3 and 4 will be served by a single tower, approxi- ,

mately 500 feet high, with a base diameter of approximately 455 feet. This l

tower will be located northeast of the main building. |
#

Switching Station and Transmission Towers
,

The 345-kV switching station will cover approximately 7.3 acres to i

the southeast side of the plant. The 345-kV station will have a low pro- !
'file " breaker and a half" design and will be constructed of exposed

galvanized steel A-frame structures. Both rigid and strain type aluminum
buses will be used in the station. The switching station area vill be
enclosed by a chain link fence. The 345-kV transmission lines originating
wir.hin the switching station will distribute power to an existing 345-kV
transnistiwn 1*ne that ties into Middletown substation, near Louisville,
Kantucky, a distance of 27.5 miles, and to Clifty Creek substation at
Itadison, Indisaa, a distance of 10.0 miles. The transmission towers
will be located near the south boundary of the site. They will be built i

of galvanized steel and wiAl be approximately 120 feet high.

! Coal Handling Facilities ,

,

s

The coal handling facilities will be located north of the main build-
', ing. They will extend from a barge unloader at the river front to the

north end of the main plant, where the coal will be stored before being
conveyed into the main building.

I

The main features of the coal handling facilities will be the barge
.

unloader, sample house, transfer houses, stacker-reclaimer, crusher house,
i ,

conveyors, and the active and inactive coal piles. Including the coal
piles, the coal handling facilities will cover approxir.ately 50 acres.,

The crusher and transfer houses will be of structural steel construction ;,

i
g.
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enclosed with metal siding. The conveyors will be enclosed and supported
on structural steel frames..

Barge Unloading Facilities '

,~ There will be three facilities for uninading the following from
barges: (1) equipment and construction matuials; (2) limestone,
oil, and chemicals; and (3) coal. Mooring cells will be located in
the river for tie-up and maneuvering of barges.

Intake Structure

The intake structure (on the Ohio River) will be a reinforced .

concrete structure to elevation 475 feet. The screenhouse dimensions will
be approximately 75 feet by 75 feet.

Discharge Structure

'
The discharge structure (on the Ohio River) will be a submerged

reinforced concrete structure. It will be located downstream from the
intake structure. ,

.

Ash and Senibber Sludge Disposal Areas I

The method of disposal for ash and scrubber sludge will be deter-
mined by the results of an ongoing research project (see Section 3.4.5).
If the results of the research demonstrate that the proposed disposal
scheme (described in Section 4.2.5) is acceptable, then there vill be two
disposal sites. Fly ash and scrubber sludge will be mixed with a chemical
fixation agent in a process plant located near the two offsite ravines
(see Figures 4.1-2 and 4.2.5-1). These two ravines, designated RA
and RB, are adjacent to, and to the northeast of, the site. Ravine
RA is 660 acres; Ravine RB is 780 acres (see Section 4.2.5).

Additional disposal vill be available in an onsite disposal pond.
This pond will have two compartments, one for fly ash and sludge and
one for bottom ash. The fly ash and sludge compartment will provide
emergency storage for fly ash and sludge when the process plant is
inoperable. The bottom ash compartment will be sized to contain the '

bottom ash from all four units for the complete plant life. The onsite
pond will be enclosed by an earthen roll-filled dike. Top elevatice ofi

I both the external and the internal compartmental dike will be 530 feet

above mean sea level. The river side of the external dike will be either- ' heavily riprapped or seeded with crown vetch to prevent erosion. (A more
detailed description of the disposal areas is presented in Section 4.2.5.) -

| Screening Berm
,

Construction of the screening berm (Figure 4.2.1-1) will begin in '

,

,
March 1978 and be completed by May 1978. Topsoil obtained from the

.

;

a
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clearing of the site will be used to construct the bera. The slopeThe trees

!
toward Wises Landing will be planted with grasses and trees.. ,

'

|
will provide visual screening and will also absorb noise. A gravel,

''
.

maintenance road will be constructed on top of the bers.
j

4.2.2 Steam Electric System

The proposed Trimble County Generating Plant will consist of four
Units 1 and 2 will each have a net electrical |.

electrical generating units.*

output of 495 MW; Units 3 and 4 will each have a net electrical output ,

1

of 675 MW. For each unit there will be a coal-fired steam genera 6or J*

that will supply high-pressure, superheated steam to the turbine generator.
Steam will be supplied to the high-pressure section c. the turbine at j
approximately 2,400 psig and 1,000'F. The steam will then return to the
steam ger.erator, where it will be reheated to approximately 1,000*F. |

This reheated steam will be returned first to the intermediate pressure j,

1 section of the turbine at approximately 600 psig and then to the low-
|
' pressure section of the turbine. The mechanical energy produced in the

turbine will be transmitted through a common shaf t to the generator,
where it will he converted into electric energy. The steam electric j -

cycle is illustrated on Figure 4.2.2-1. 4

! !

Af ter giving up its usable ' neat energy, the steam will exhaust into '

! a steam condenser. Cooling water required for condensing this exhaust
steam will be provided by a closed circulating water system employing
natural draft cooling towers. Af ter condensation, the condensate will ,

!|
be pumped back to the steam generator, where it will be converted to' '

Before it is introduced into the steam generator, the condensate

O will be heated in a series of feedwater heaters. Steam from the turbine
-/ Isteam.

"
1

will provide the heat.
;

4.2.3 Plant Water Systems ,

.-

The proposed plant water system will be discussed under two
(1) the means by which water is collected and discharged andcategorie.n

(2) the way this water is used (including kinds, snounts, and treatment
of wastewater). All numbers are maximum values expected .uring peak
plant operation; over the course of the plant life, water intake and,

The followinswastewater discharge will vary up to the expected maximum.
discussion gives plant water use figures for the entire system (all fouri

! units and two cooling towers combined). Figure 4.2.3-1 depicts the 24-hour
average flow of the combined system; Figure 4.2.3-2 depicts the peak flow for

combined system; and Figure 4.2.3-3 depicts the 24-hour average flow for
-

th
one unit.

!

JP,lant Intake and Discharme Structures
4 ..

Intake Structure
.

A conventional intake structure (described in Section 3.4.4 andI

illustrated on Figure 3.4.4-2) is proposed for the Trimble County
Generating Plant. This structure is to be located near the cells support-
ing the coal barge unloader. The intake structure will employ vertical

, --

traveling screens and will include openings in the sidewalls to allow lish,

entering the screen walls to swin laterally across the face of the screens
iO and back into the river.
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- The trash racks will cover the full width of the pump bays and will

. extend from near the natural river bottom to an elevation of 435 feet.
This will provide screen approach velocities that are as uniform as pos .,

sible. These velocities will not exceed 0.5 feet per second.

Debris from the trash racks will be collected and transported to the
plant site or other suitable area for disposal. Screen washings will be

' returned to the river. Makeup water will be pumped to the plant by long-
shaft vertical centrifugal pumps.

Discharge Structures

Cooling System Water. A direct discharge to the Ohio River of cooling
tower blowdown will be provided through a submerged offshore outlet down-
stream of the intake structure. Gravity flow will be the method of conveyance
for discharging the blowdown. At extreme high flood stages, when gravity
discharge from the primary outlet is not possible, secondary outlets dis-
charging into inundated areas will handle the effluent. The primary point jof discharge will be at a point 80 feet offshore (normal pool level.). A \ /

discharge velocity of 5 to 25 fps at an angle to the river current will be) /used. --
...

. . . . _ .
,

Runof f Discharge. A retention / treatment basin will be provided to
handle stormwater runoff from the construction area, parking area, coal
pile, limestone storage pile, roofs, and the switchyard. The cystem is
designed to handle runoff from a 10-year, 24-hour storm.

"
Actual discharge from the treatment basin will very as a function of!

precipitation. The discharge from the basin will be treated to adjust pH
and remove oil, grease, and suspended solids. A monitor will ensure that
the discharge meets EPA, state, and ORSANCO discharge standards.

Plant Water Uses

The Ohio River will be the source for makeup water for the proposed
plant. Approximately 69,000 gym (maximum) will be drawn into the plant
for all plant uses. These uses are of two kinds: circulating water makeup
and process water. Plant water requirements will vary with plant load.
Total maximum requirements are shown on Figure 4.2.3-2.

Two deep wells will supply the domestic water needs of the approxi-
mately 350 operating personnel. The approximate =h requirement from
these wells will be 60 gpm each.

- Circulating Water System '

The circulating water system makeup requirements win be approximately
63,500 gpm maximum (1-1/2 cycles of circulation; 24-hour average makeup =
17,572 gpm at 5 cycles of circulation). This water is used in the closed-
cycle circulating water system to replace evaporation, drift, blowdown, and*

other losses. The intake requirement and distribution per unit and coohng
- -

tower are diagra.med on Figure 4.2.3-4.- Cooling tower operating character-
istics are presented in Table 4.2.3-1.

.
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: Plant Process Wates System --

Maximum plar.t process make-up water requirements are approximately
5,500 gpm. This need is supplied by raw river water. This water is used

* to replace evaporation and system losses from the plant procese water closed-.

cycle system, which provides water for the boilers, for ash sluicing and SC
2

removal, and for other plant uses.

.

| Domestic Water Supply
1

! The average amount of water required for the domestic uses of the
i operating personnel will be approximately 11,000 gallons per day.
;

| Plant Wastewater Discharges

i

Circulating Water System

Discharge rate from the cold side of the closed-cycle circulating
water system will be approximately 40,900 gpm (maximu.3 paak,1-1/ 2 cycles).

,

; Before this water is discharged to the Ohio Riser, the circulating water
will be treated with sulfuric acid, dispersants, and chlorine. These chem-

(''} icals will be in the water discharged to the Ohio River, as will also its!

| \s_f thermal load. However, the discharge qtality and thermal plume will not
violate either federal or state standards, which are presented in Tables
4.2.3-2 and 4.2.3-3. Table 4.2.3-4 defines the kinds and amounts of treat-
ment to be used in the plant water system.,

'

In order to minimize chlorine requirements and to prevent the release
of toxic levels of chlorine to the river, chlorine will be injected into
the circulating water system at the condenser one unit at a time. Residual
chlorine will pass with the coolina water through the cooling tower fill,
which will facilitate its release. The remaining residual chlorine will
then mix, in the cooling tower basin, with both river makeup water and
the circulating water from the other generating units. This approach will
reduce the chlorine and chloramine concentrations.

.

The cooling tower blowdown will be ronitored oefore discharge to the
Ohio River. Cooling tower blowdown characteristics are listed on Table
4.2.3-5..

.w Process Wacer System

No process wastewater will be discharged from the plant. The only
losses that will occur from the closed-cycle system will be through

. .

.
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TABLE 4.2.3-1

EXPECTED AVERACES FOR DA!LY COOLING SYSTDI 0FERAT10It

a ..

Capacity 8elettre Siver 81oudoun Evepor- Slow- C1reulat-
Factor Dry Sulb ht Sulb Bumid'.ty Temperature NegtLoad Cycles or Con. Temperature atten down mke ap ins Water ,

hath (t) , (*F) (*F) (2) (* F) M9 Stu/M) eentration (*F) (CPM) ICFM). (Cm) (CPM)

Jan. 62 33.6 30.9 74.2 39 7.26 5 57 8621 1982 10801 656541
Feb. 62 38.5 34.9 71.3 39 7.26 1%* 58 9447 16696 23341 656541 't

_ . .

Mar. 37 43.8 39.0 67.0 45 6.60 5 68 8840 2012 11050 656541 |
!April 57 57.0 50.0 63.9 53 6.60 5 70 9896 2276 12370 656541

May 57 66.3 59.2 68.5 63 6.60 5 71 10355 2441 13194 656541
June 69 73.6 66.2 70.6 74 8.00 $ 85 33274 3022 16593 934812 ,

iJuly 69 77.8 70.0 70.6 78 8.00 3 88 13913 3182 17392 984812

Au8 69 77.8 69.0 70.1 80 8.00 5 87 13754 3141 17192 984812

Sept. 51 77.3 62.6 68.0 78 5.98 5 77 9939 2287 12424 656541
e <

g Oct. 51 57.4 31.5 69.6 69 5.98 5 72 9101 2078 11377 656541 1

Nov. 51 45.3 40.7 68.5 55 5.98 5 71 8262 1867 10327 656541
| I ,

D c. 62 37.3 34.2 72.9 44 7.26 1 58 9303 2128 11629 656541 3
i' i"In the month of February the suspended solido content of the river le normally extremely high. ''j

S..u rc e : Fluer Fl n.cr Inc. 1977
'-
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TABLE 4.2.3 2 | g

6
ENVIRONMENTAL FROTECfl0N ACENCY EryLtTENT CUIDE1.1NES AND STANDARDS 70R STEAM E1.ZCIP.1C p0WER CENDtATING j

40 CFR 423 3

Discharge Source"
1

~h4 %
* e p eJ 4 re es e

e*a its$ f,/s 11 4 %r $3+/[ $ d
.c ) / Uf / /*

*

f Ofa
&

-

4 N $ CN $ $N
parameter 4. Notes .

3

Total suspended settes (TSS) "Given in st111gresa per liter (og/1), unlessDaily mastusam 100 100 ND' 100 100 Not to ottervloe indicated. The amount of pollv- |.. 30-day eve age 30 30 30 30 exceed tente discharged. unless otherwise indicatet, j
50f shall not exceed that de:rrained by multi-

3plytag the wa=te source fle., times the con-

centrattor. Ilmit Itsted for that sovece. If
';

~ ~ ~ ~ ~ .
Oil and grease

Dolly maximum 20 20 FD 20 20 eastewaters from vertous scurces are cozbtoed 130-day average 11 15 15 15 for discharge, the amoust of each polluta:t .

Free avatiable chlorine 8
from each sou-ce subject to llettation shall !
not esceeJ the limit spectiled for that .Mastmum 0.5 source. *

Average 0.2
b
tow volume vastes are those wastewaters frosi Etne. chromium, phosphorus,
sources not othervlee spectitcally iderti- |5 and other corrostom fled. These include, but are not limited tg |inhibitore the following sourcess wet oc't.bber air

Marteses IDL pollation control systems; ton exchange -

)
Average NDA water treatment systems; water t.eatment j__, _

evaporator elowdown; laboratory and eartling i
Copper. total atteamsg floor drainages cooling tower basta

Daily maximsse 1.0 1.0 elesning wastes and blevdown from recircu-
30-day everage 1.0 1.0 lating he se nervice water systema. Sant- {

tary wastes and air conditioning wastes are 8
fron. total specifically not included. IDaily mautnum 1.0 1.0

30-day everage 1.P 1.0 ,The quantity of pollutante is 31stted to '

,that defined 'ey eultiplying the flow of gya 6.O-9.0 6.0-9 0 6.0-9.0 6.0-9.0 6.0-9.0 6.0-9.0 6.0-9 0 6.0-9.0 bottom ash transport water times the limit
!

g Itsted below and dividtog the product'by 10. ;Neat ND '

4
Any untreated c7erflow frra facilittea de- fpolychlorinated biphenyt ND ND ND ND ND ND NP ND signed, constructed, snd operated to treat *

,compoveds the volume of material sterage runoff and ;
'

"
, h construction runoff that results from a 10-

,

g
year. 24-hour rettf all event aball act be

;subject to the b55 and pH liefts given belos ;j
'ND = no discharge permitted.

.

' .*
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TABLE 4.2.3-2 (Continued) 1

.

,

1
i
e

! .'

i I
i*

.I

t'
note. -

1 3

Romanded and set saide by the U.S. Court of )
{

Appeals. I t
* ij 8

j pelther free available chlorine nor total I'

residual chloriae may be discharged from I<

aoy of t for more than 2 hours la any s,ne '
, .

day. Not scre than one uutt in any one |Plant may discharge free available or
{,

. total residual chlorine at any one time
I unless the utility can demonstrate to the fregional administrator or the state if

,

the state has NPDES permit issuing author- ,'

,4 ity, that the units in a particular loca- j'

tion cannot operate at or below this level
{ of chlorination. .'

*

I 1

g h
i MDA = no detectable amount.

'l l'' i
I. g . ', There shall be no discharge of heat from the

I mata condensera except under the following, '

,

conditions heat may be discharged from re- *.
.

.

circulated cooling water systems provided *;
! the temperature at which the blowdown is. ..

discharged does not exceed at any time the
. 1 west temperature of rectreulated cooling

water prior to the addittom of make-up
water.

, i Sourcet 39 FR 3(166. October 8. 1974.6 .

i
: : .
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TAyr.E 4.2.3-3
I

EENT1JCEY (E) WATER QUA11TT STANDARDS AND OR$ANCO (0) 'JATER QUALITY CRITERIA BY DES 1CNAftD USE
(MAILMLM VALUE5)s

! 'l *

RENTUCKY
ORSANCO

;

i
p. u

. ,

.,

:

[[H/sk |//| / ///[/|/
/ ih

,,
,

'

! ! l/ / / l

..'
| Parameter [[ Notes *

Dissolved oxygen 4.0c 4
,

1.0 4.0* " Units are in milligrama per liter (ag/1) '

pa (standard units) 5.0-9.0 6.0 9.0 5.0-9.0 6.8-8.Sf except where otherwise indicated, *
e

b 'Dissolved so! Ids 500 750 500 750 Agustic li.*e standards shall not apply to *

areas immediately adjacent ts outfalls = ,

Temperature 95'r 3 95'F g
E. O. These outf alls shall be as small as
possible, be provided for mixing only. and

24h ahall not prevent the free passage of fish |Threshold oder number 3
and drift organisms = E.{ Chloride a

_ _ _ .

a 250
' Average at least 5.L mg/l per day and notTotal coliform (per 100 5.000I 1.0003 less than 4.0 mg/l at any tine or ptseemilliliters) outside the mialog zone. '

iFecal collform (per 100 Not less than 2.0 mg/1 (da'ly average) normittititers) 2.000k 1.0001 200" ;*

less than 1.0 mg/l at ery time. '
s

eArsente 0.05 Not less than 4.0 mg/l at any time and not0.05
1less than 5.0 mg/l as a daily average.Barium 1.0 1.0 #

Talues exceedins 8.5 that are correlatedCadmium 0.01 0.01 with photosynthetic activity may be
telerated.

Chromium (hemavaient) 0.05 0.05 8Jan. 50*F May 80*F Sept. 87'FCyanide 0.025 Feb. 50*F June 87'F Oct. 78'F0.025 Nrch 60*F July 89'T hv. 70*FFluoride 1.0 April 70*F Aug. 89'F Dec. 57*F1.0

bot to exceed 24 (at 60*C) as daily everage.1.ead 0.05 0.05
Selenium 0.01 Not to exceed 5.000/100 mi as monthly meant0.01

mor exceed this va*ue more than 20% ofSilver 0.05 .

0.05 samples / month; eor exceed 20.000/100 m? Im
more than 5% of such samples.

t

I

( i

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

.
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TABLE 4.2.3-4
|
'

WATER TREATMENT CilEMICAL USAGE (2,340 MW NET)
TRIMBLE COUNTY GENERATING PLANT

Name Formula Grade Density Use Amount / Year -

.

| Sulfuric Acid H SO 66* Be 15.3 lb/ gal Circulating Water 7,000,000 lb2 4
Dcmineralizers 880,000 lb:

I

Sodium Hypochlorite Na O C1 15% 9.3 lb/ gal Circulating Water 1,840,000 gal
,

Potable Water 150 gal
Sanitary Waste 150 gal

' 'Sodium Hydroxide Na OH 50% 11.4 lb/ gal Demineralizers 300,000 lb
i

j | Lime Ca 0 90% 53-62 lb/ft pH Adjustment 700,000 lb
3

i .

Clarification'

de
O Hydrazine NH NH 1.011 sp. gr. 8.43 lb/ gal Boiler Water 'y 2,

horpholine OCH CH NHCH CH 0.9998 sp. gr. 8.34 lb/ gal Boiler Water '

2 2 2 2
3'

Sodium Chloride Nacl 98% 50-70 lb/ft Potable Water {' Softener 32,000 lb
je ,

i

' '
,.

,

8*

l' .

|- !
'e

I

!
-

I

a | :

i
'

i s

| 1.

I
-

1

I

( |
N
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Y TABLE 4.2.3-5

( COOLING TOWER BLOWDOWN CHARACTERISTICS i

TRDiBLE C01'NTY CENERATING PLAN'''" ; .

i 1

1

! |

Untreated |*
,

'Makeup Water Cooling Tower Blowdown
,

Parameter Daily AveraRe Minimum Daily Average Maximum ;,

Flow (10 gallons / day) 57 23 35 41 |pH (standard units) 7.5 6 9
'

-

Winter Temperature (*F) 40 50 62 87 *

'Sunner Temperature (*F) 80 70 84 103
Biochemical Oxygen

Demand (mg/1) 3 4 6 14
Chemical oxygen

Demand (ag/1) 13 20 26 66 :
Total Suspended Solids

(nonfilterabic) 117 176 234 585
Specific Conductance

(pahos/cm at 25'C) 227 340 1.133 --

Calcium (Ca) 43 65 87 217 '

|Magnesium (Hg) 10 15 20 50 .

Sodium (Na) 15 23 31 77 '

Potaasium (K) 3 4 6 15O Alkalinity (CACO ) 65 0 130 1303
Chloride (C1) 36 55 73 183
Sulfate (SO4) 69 104 160 630
Phosphate (PO4) 0.8 1.2 1.6 4.0
Silica (Sio2) 5 7.2 9.6 24.1
Chlorine 0 0.2 0.5-

:

INote: 1.8 lb chlorine per million gallons of recirculated water and
7.Olb of sulfuric acid per million gallons of recirculated

,

water will be added to circulating water system. Amount of '

sulfuric acid could vary from 0 to 14.6 lb per million gallons,
,depending on river water quality and number of cycles of

concentration. )

i i
4

" Values in milligrams per liter unless otherwise indicated. '

i ,

;.. ,

e. i

f

f
.

i

i ,

I 4 '
,

Y
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$ !
evaporation and system losses. Watet from the solid waste process plant .

and boiler blowdown; demineralizer, neutralizer, and ash sluicing system - >

and overflow water; water from ficar drains; and cleaning and miscellaneous-

wastewater will be transferred to the bottom ash compartment of the onsite
.

i.
~'

disposal pond. After settling has cccurred, water will be drawn from this ,

pond and used an makeup for the process water system.
t

Water treatment for plant process water is defined in Table 4.2.3-4.
.

..

, .
,

Sanitary Facilities and Waste Treatment
.

Treatment for domestic wactewater will be provided by three extended
aeration process sewage treatment plants. Two of the plants will have a
capacity of 6,000 gpd each; the other will be a 10,500-gpd unit. Chlorine,

e

will be added as a final treatment (see Table 4.2.3-10. Uncil construction
of the onalte disposal pond is complete, the effluent from the two smaller .

plants vill be discharged into the sedimer.t .7etention basin. After the on-
,

site disposal pond is placed in service, the larger sewage treatment plant
; will be installed. The effluent from a'.1 three plants will then be pumped .

i to the bottom ash compartment of the rand for final disposal. .

The first 6,000-gpd plant will be installed in October 1978 and will be -

removed in 1990. The second 6,000-gpd plant will be installed in 1980 and ,
,

will be removed in late 1991. The 10,500-gpd plant will be installed in i

1983 cnd will remain in service for the life of the plant. This unit is
designed to serve the generating plant operating personnel. Figure 4.2.3-5
is a diagrcm of the proposed waste treatment system.

~

f4.2.4 Flue cas Treatment System --

It is planned that the steam generators of the proposed plant will
fire western Kentucky coal. The coal may be ased raw or washed. The
heating value of the raw coal is expected to be between 10,000 and 10,650
Btu /lb. The preliminary coal' analysis (contents as received) is presented
below:

E

i

Moisture 9.46%
Ash 16.93%

'

Volatile 29.99%
'

,

Fixed Ctrbon- 43.62%

100.00%

Btu /lb 10,455-

_. Sulfur 4.29%

As the products of combustion leave the steam generator, they are
routed to an air preheater where the flue gas gives up much of its heat.
Some air leakage to the flue gas occurs, usually about 10 percent. It is*

,

saticipated that the temperature of flue gas as it exits from the air-

prehester will be approximately. 300*F.

4-32 .
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LOUISVILLE GAS & ELECTRIC CO.
TRIM 4LE COUNTY GENERATING PLANT

.

\, PROPOSED WASTE
TREATMENT SYSTEM,

'.

!
\ FIGURE 4.2.3-5
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The composition of the flue gas at the boiler exit is expected to be asi s,,

depicted in Table 4.2.4-1. For a schematic diagram of the flue gas.
treatment s" stem, see Figure 4.2.4-1.

p Three flue gas control goals determine the system:

1. a process in the bciler for nitrogen oxida (NO ) reduction;
2. electrostatic precipitators for particulate removal; and

,

3.
scrubbers for S02 ******1*

,

Control of NO emissions will be built into the bo'.ler design. The
particular method Ef control will be determined by the manufacturer.
Basically, there are three methods of reducing NO emissions in a boiler:
(1) by water or steam injection; (2) by flue gas recirculation; and (3)
by over-fire air, also known as two-stage combustion. These methods
depend on the particular boiler vendor.

The precipitators will operate at 99.6 percent efficiency, removing
about 297,106 lb/hr of fly ash. The remaining 1,194 lb/hr (all four units)
will leave the precipitators entrained in the flue gas.

Flue gases leaving the precipitators are directed to a wet scrubbing
The basis for an adequate sulfur dioxide system for all foursystem.

units proposed at the Trimble County Generating Plant is that such a''"

system must have a sulfur dioxide removal efficiency of 90 percent. Thei 90 percent scrubber efficiency rate was modeled, and it was determined
that the federal maximum allowable increments of significant deteriora-'

tion would be met with the scrubbers operating at this efficiency. Thus,
only the types of processes which reliably meet this 90 percent criterion
will be considered for use at the proposed facility.

;

Over the recent history of SO rem val process development, specifi-2
cally during the past few years, a number of processes have been developed
which reliably operate on large installations throughout the world. The

' , , greatest degree of success has been registered by installations in Japan.
In this country, considerable success has been noted recently on various
processes which meet the 90 percent requirement. These processes are:

1. The straight use of sodium hydroxide; this general type is
known as the Wellman-Lord Approach,

!
'

2. The cverall straight lime approach, which produces calcium..

sulfite and calcium sulfate sludges. The degree of oxidation'

used in the various processes determines the ratio of caS0
and CaSO . 3

4

3. The Chiyoda-Thoroughbred Process, which circulates a dilute-

solution of sulfuric acid. The acid reacts to form higher
percentages of H SO , which in turn is removed later in the-

2 4*--
process by a neutralization with limestone to form a high
percentage conversion to gypsum

. .
s
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T_ABLE 4.2.4-1 .

FLUE CAS COMPOSITION AT BOILER EXIT
TRIMELE COUNTY CENERATING PLANT

,

1

Unit 1 Unit 2 Unit 3 Unit 4 Total
IComposition (Ib/hr) _Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)(

<

- CO 1,013,352 1,013.352 1,381,837 1,381,837 4,790,378
2

NO 2.965,354 2,965,354 4,043,660 4,043,660 14,018,028
2

*

SO 39,903 39,903 54,413 54,413 188,632 ;
, 2

| h
Excess Air 808,928 808,928 1,103,082 1,103.082 3,824.020 .

Air Leskage 517,885 517.885 706,206 706,206 2,448,182
.

Total Moisture 285.865 285,865 389,815 389,815 1,351,361 .

-.

Ash 66,956 66.956 91,303 91,303 316.519 ,'

| Total Flue Cas
'

'

Entering
Frecipitacor 5.698,243 5,698,243 7.770,316 7,770,316 26,937,120

,'s..

t '

,

. .

. '

. ,
*

: .

| !
: ,
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I
SCRUD8ERS

COMBUSHON STACK
y CONTROL FOR ELECTROSTATIC GA3

,

NOxREMOVAL PRECPITATOR REHEATER5 ag
~

I HE ATER nnnn I.D. FANS

WI SO REMOVAL SYS2
g 150*F

mv
IRILRTCULATE

REMOVAL i
SYSTEM i

i

|
-- i ;.,

I
;

i

DATE M M 3%B C . | STANDARD DETAIL
~ "L STACK-

FIG hEMISSION SYSTEM 14.2.4 :
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4. The straight use of Mgo, generally known as the Magnesium.

Process, which converts Mgo to hgs 03 and then, through a very- i

expensive handling process, to H SO2 4
5. The straight use of limestone, which has been basically

successful now that a better control and understanding of the
sulfur dioxide chemistry exists*

,

6. The general category known as the Dual-Alkali Approach, which
circulates sodium salts to remove S0 in the various types of

2scrubbers. The reacted solution is then removed from the
scrubber and processed through various procedures to convert
the sodium salts to CaS0 and CaSO . The processes in moat

3 4
cases use Ca(OH)2 The overall removal efficiencies, on all
installations developed, approach a range of 95 to 99 percent

7. The general category of regenerable processes, which tend to
be rather expensive in their execution

The Applicant favors a limestone-based system due to economic
considerations and because of water and waste disposal requirements.
Limestone has a cost advantage over lime and, in addition. the use of lime-
stone conserves energy, because the large amounts of energy required to
process limestone into lime are avoided.

Scrubbers operating at 90 percent efficiency will remove 34,038
lb/hr of SO2 from Unit 1 (same for Unit 2), leaving not more than 3,780
lb/hr still entrained in the wet flue gas. The scrubber on Unit 3 (same
for Unit 4) will remove 46,422 lb/hr of S0 , leaving not more than 5,1602lb/hr entrained in the wet flue gas.

*

The waste sludge from the scrubbers will be processed to a stabilized
fill arid disposed of in neersite ravines.

Due to the interaction of the wet reactant slurry ard tne wet flue
gas in the scrubbet, three other coincidental occurrences take place that
affect the flue gas composition:

.

1. Some additional fly ash removal is effected. Credit for this
removal has not been taken into account in the computations
of effluents because the amount of fly ash in flue gas entering
the 502 scrubber is minimal. Scrubber manufacturers do not
design their equipment specifically for fly ash removal because j
of the small amount being handled

2. Additional water vapor from the slurry is added te the flue-.

gas. This additional moisture is estimated to be 221,950 lb/hr.
resulting in a moisture content o'f 507,815 lb/hr in the flue '

gas leaving the scrubber !

i

3. A small amount of No will be removed by the wet scrubbers. *

' s ,, No estimate of the aEount removed can be made at this time, j
because the scrubber manufacturer has not been selected- '

[/bs_. ,

i
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Af ter leavir.g the scrubber, flue gases are routed to the chimney 1a

for disposal. The composition of the flue gas leaving each of the scrubbers . _ . ..

at 150*F and entering the chimney for tnits 1 through 4 is expected to be
as shown in Table 4.2.4-2.

The pJant elevation will be approximately 475 feet above sea level.
The bluffs on both sides of the Ohio River are approximately 760 feet

/ above sea level. Preliminary studies indicate that a 't60-f oo t-high
chimncy will be required for the flue gases to adequately rise above these
bluffs. A model study was used to determine the actual chimney heights
needet..

The expected quantities and characteristics of atmospheric emissions
are described in Section 4.2.9.

The environmental impacts resulting from the flue gas emissions are
described in Sections 6.3.1 and 6.4.1.

!

Alternative flue gas treatment systems have been described in
Section 3.4.2. i

4.2.5 Plant Solid Waste System ,

I
Types of Solid Waste Produced j

i
Solid wastes produced by a coal-fired generating plant like the one

scrubber.proposed are ash from coal and waste from the SO2
*

Ash is a nonburnable component of coal and has two basic forms:
bottom ash and fly ash. Bottom ash is the larger of the two particulates. ,

It is called bottom ash because, during the combustion process, it falls
to the bottom of the boiler furnaces. Fly ash, a very fine particulate
material, is so called because it is carried from the boiler by the
exhaust (flue) gases. .

- Scrubber waste solids are precipitated by the reaction of limestone
slurries in the scrubber with the SO in the flue gases.

2
.

i
I

! Additionally, minor quantities of pyrites (metallic sulfides), mill .

rejects (pulverized rejects from the mills), and water treatment vaste
solids comprise part of the solid waste generated by the plent. Water
treatment solids are precipitated by chemical reaction or clarification
as the circulating water is processed for use in the plent. ;

In the calculations of quantities and voluiaes of solid waste pro- .

duced by the plant, water treatment vastes are tabulated as a separate |

Ite.m. However, in the discussion of the solid waste handling and dis- i
| -. '

posal process, these solids are included under the term scrubber solid
8

wastes.

I

*
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TABLE 4.2.4-2
5 .

.

FLUE CAS COMPOSITION AT SCRUBBER EXIT
:

TRIMBI.E COUNTY CENERATING PLANT '

i
'

. I
I I
,

Unit 1 Unit 2 Unit 3 Unit 4 Total ;

,

*
Composition (Ib/hr) (lb/hr) (1b/hr) (Ib/hr) (1b/hr) {

'

CO I'013,352 1,013.352 1,381,842 1,381,842 4,790,388 *

.

2

NO 2,365,354 2,965,354 4,043,660 4,043,660 14,018,0282 .

4
i

SO 3,985 3,985 5,436 5,436 18,842 !'2

- - - - Air 1,326.813 1,326,813 1,809,288 1,809,288 6,272,202

Holsture 507,815 507,815 692,474 692.474 2,400,578 .~';
*

*Ash Particulates 268 268 365 365 1,266

Total Ces
Leaving the '

Scrubber 5,817,587 5.817,587 7,933,065 7,933,065 27,501,304

;

i

!
.

!

i

i
!

!

|
1 .

1
I
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Quantities of Solid Waste Produced _
,

The amounts of sludge, fly ash, and bottom ash (including pyrites and*

mill rejects) that will be produced by the proposed plant are a function of
~

j

plant operation and materials parameters. The approximate quantity of each i.
'

type of solid waste was calculated on thc basis of the parameters in Techni-
cal Appendix Ill. and the amounts are presented in Technical Appendix IV.
Section 3.4.5 contains a discussion of the way these parameters af tect the
total amount of solid waste produced by the plant.*

.

Solid Maste Handling Technology

The technology for ash disposal is well defined and has been used in
the utility industry for mary years. Ponding and landfill are the basic
methods for ash disposal.

The Applicant's approach to scrubber solid waste disposal involves
chemical fixation of the waste that will convert it into a chemically and
physically stable leadfill material (see Section 3.4.5). Approximately
50 percent by weight dewatered sludge will be mixed with fly ash, and a
chemical fixation agent (linestone) will be added to the mixture to pro-
duce the final 1tr.dfill material.

The propor.ed handling, treatment, and disposal schemes for bottom
ash, fly ash, and scrubber sludge are described in the following para-
graphs.

dAottom Ash

Bottom ash will be collected in a multi-compartmented, water-
impounded, gravity-discharge-type hopper located directly below the steam
generator. The ash will be cooled on contact with water in the hopper,
then flushed from the hopper as an ash-water slurry. This slurry will
first be sent through crushars or grinders to assure correct particle
size, then transferred via jet pump to the bottom ash compartment ,af the
ansite disposal pond. Water used to :onvey the bottom ash, plus any
rainwater that collects in the pond, will be decanted and recycled.

t

Pyrites and Mill Rejects
.

Pyrites and mill rejects will be collected in a hopper like the one ;

used to collect bottoo ash. A jet pump will then discharge the rejects
to a storage tank. After bottom ash removal is complete, the storage ;

tank will be unloaded to the ash jet pump section and the contents dis- |

| charged to the bottom ash pond. |

.

.

1
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'\., Fly Ash'

*

1

Fly sch will be collected by hoppers at the economizer, the air
,.

i

heatern, and the electrostatic precipitators.'

All fly ash will bej

conveyed pneumatically in a dry state from the associated hoppers toi '

the fly ash storage silos, which can accommodate 3 days' peak production
*

of fly ash.
From the silos, che fly ash will be conveyed by a pneu-| ,

natic pressure eyeten to the fly ash transfer bin of the process plant.
'

|
-

From this bin the fly ash will be conveyed dry to a pug mill for miring
with the scrubber solids and a chemical fixation agent.;

A set of bag
filter dust collectors will be provided at each fly ash silo to separate'

fly ash from the conveying air, or the air will be returned to the t=

precipitator.
!

I !
- .

Scrubter Wastei

;
Scrubber waste is formed by the wet scrubbing process that takes |

place in the SO
2 scrubber units.

, s

For the 495-MWe and 675-MWe units,
the scrubber is expected to produce 1,200 tons / day and 1,600 tons / day ji

respectively, of limestone sludge on a dry basis from the warst grade
,

, ;

coal at the ==v4='a daily capacity factor (80 percent). .

'

i I
Bleed-off sludge liquor from the recycle tank scrubber return linej iwill be pumped to a clarifier or thickener tank. .

Underflow from the
tank at approximately 20 percent solids will then be pumped to a holdup

'

!

pond, located near the process plant, which will have a 3-day storage
y

i
i capacity.

] the spray tower. Overflow from the clarifier or thickener will be recycled to
.
4

i

From the holdup pond, sludge will be pumped to a sludgs transfer
tank for subsequent feed into a vacuum filter, centrifuge, or pressurei
filter.

for uixing with dry fly ash and a fixation agent.The resulting filter cake will be trancierred to a pug udlli

mixture will then be conveyed mechanically to Ravines RA and RB.The final resulting
.

1

!

In the event that the process plant is inoperable, disposal forj
the fly ash and scrubber sludge will be provided in the ' fly ash /j

r sludge compartment of the onsite disposal pond (see Section 3.4.5). i
i

i -

J

i
i Solid Waste Disposal Areas .

2 :

The available solid waste disposal areas are identified as onsite
;

4

and nearsite for the purpose of this report. Their locations are as ,*- follows: onsite--at the north boundary of the site, covering 270 acres; ,

nearsite--at two ravines, designated RA (660 acres)' and RB (780 acres),
which are adjacent to, and to the northeast or, the site (see Figurej

,
4.2.5-1). A detailed description of the proposed scheme for developing

.

. >

Oe
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!the disposal ravinea and the onsite pond is provided in Section L A.5.-

The volume of waste estimated to be disposed in these two areas is pre- ;
. ~'

sented in Table 4.2.5-1. -

4.2.6 Dock Facilities

Dock facilities will be required for barges delivering coal, lime-
,- stone, fuel cil and chemicals, equipment, and other materials. A small

building for storing tools and miscellaneous equipment will be located ,

on each dock. The barge unloading facilities are indicated on Figure
4.1-1. Site 1.ayout, and the separate unloading facilitics are described
in the following paragraphs.

Coal Barge Unloading Dock

The coal barge dock will be located offshore of the east bank of
the Ohio River at River Mile 571.5. The unloading facility will consist
of a cluster of cpproximately four cells (35 to 40 feet in diameter)
located in the river. These cells will support a continuous btteket
ladder unloader, conveyor, and access roadway to shore.

Immediately upstream a ::ow of cells will be provided for mooring
full barges. Downstream, a row of cells will be provided for mooring
empty barges. The diameter of these cells will be approximately 20 to
25 feet.

The facility will be sized to unload five barge tows (15 barges)
per week. The unloading will be accompliehed in two shif ts during day- v

light hours, 7 days per week, 50 weeks pr.r year. Each tow will deliver
approximately 22,500 tons of coal. The unloader will have an average
digging capacity of approximately 3,000 tons per hour.

The total length of the coal dock facility will be approximately
3,1~0 feet. However, only approximately 50 feet of the natur_al river
shoreline habitat will be appropriated for the access bridge. The
mooring cells will be parallel to the choreline. For full barge.s the
cells will be set 250 feet offshore; for empty barges,180 feet. This
arrangement will allow the barge draf t requirements (12 feet for full
bairges; 2 feet for empty) to be met without dredging, which would be
required if the barges were to be moored closer to shore.

.

The position of the mooring cella and barge raf ts (three strings
of five barges r.ach) relative to the center line of the navigation;

channel (sailing line) of the river is shown on Figure 4.1-1. An
additional barge raf t eculd be moored alongside the one shown in Figure
4.1-1; this would extend the total width of the facility another 105 feet

** into the river.

The closest distance from a mooring cell to the center line of the
navigation channel will be approximately 1,100 feet. With two barge
rafts docked side by side, the cicarance to the center of the channel
will be approximately 900 feet. Navigation lights to minimize hazards

, to commercial navigation will be provided at the 475-foot top elevation _-

*
| of the sooring cells.
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TABLE 4.2. 5-1.

*
'v ESTIMATED VOLUMES OF ASH AND SLUDGE PRODUCED AT THE TRIMBLE COUNTY

CENERATING PLANT (2,340 HVe) USING WET LIHE/LIHESTONE
SCRUB 3ING UITH ALSTON #1 RAW COAL

Quantity Produced / Year a Total Quantity Produced
(Acre-Feet) (Acre-Feet)

Type of Waste Years 1-20b Years 21-30c Years 1-20b cYears 21-30

Chemically Fixed:

Limestone sludge + ash + 2,430 1,000 48,600 58,600
chemical fixation agent +
water treatment solids

(p = 75 lbs/ft )d3
,

Bottom ash (80% solids) 289* 96* - -

.

' Time measured from start up of Trimble County Unit #4.

s, bAverage capacity far. tor = 60%.

cAverage capacity factor = 25%.
d
p = density.

' Stored separately so that factor of 1.5 is introduced (i.e. , 30%/20%).

.

.
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Lighting for possible nighttime operation of the coal barge unloading '

j facility will consist of area-type lighting with a minimum illumination i.

1 .

level of 0.5 foot-candle. Walkways and work areas will be illuminated
with a minimum level of 2 foot-candles. The location of the coal dock,

'
facility at the northern end of the site area will minimize the impact

j of night lighting, as well as toise, on the residential area of Wises
Landing to the south.-

! c'
] A wet-type dust suppression system will be useo to minimize dust from '

i the coal barge unloading operations. No liquid waste will result. ,

j

Dry Reactant. Fuel Oil, and Chemicals Unloading Dock

j
A tentative choice of limestone as the SO2 scrubber reactant has been '

j made (see Section 3.4.2). A clamshell type unloader will be used to ' s*

unload approximately 17 barges of limestone per week.

The docking facility for unloading limestone, fuel oil, and chemi- )
i cals will be located as shown on Figure 4.1-1. The facility, including
i imooring cells, will extend approximately 1,790 feet along the shoreline.

h) The majority of the construction will take place offshore. The dry
J reactant will arrive on a tow of barges that would be tied to c. row of .

j seven mooring cells located 200 feet offshore (elevation 420 feet shore-
line) spaced approximately 195 feet on center. The unloading equipment4

| will be supported on a cluster of mooring cells with a bridge access
; from tha land side. Empty barges will be assembled along mooring cells
I located 120 feet offshore and spaced approximately 195 feet on center.

,,,,,,The tops of the mooring cells will be at elevation 475 feet. Diameter
of the mooring cells will be approximately 20 to 25 feet. The outermost
projection from the shoreline of a moored barge will be 300 feet. The
closest distece from a mooring cell to the center line of *.he navigation

i channel will be approximately 1,200 feet. :he distance from the outermost
j barge to the center line of the navigation channel will be apprc'ximately
; 1,085 feet,
s

The distance from shoreline to the outer side of a barge will be '

} 155 feet. The clearance between the mooring cells and the center of the ,

4 navigation channel will be approximately 1,200 feet. Water depth at. the
j cells will be 12 feet at normal pool elevation. The cells will be pro-
j vided with navigation warnings, as reigi: ed. ,

1
i : -

This facilitj will also handle annual deliveries of seven
! N'

10,000-barrel barges of fuel oil for start up and flame stabilization;
three 1,500-ton barges of caustic soda; two barges of sulfuric acid; and .;

| nine barges of alum for clarification and water softening. Alternative !

4

'
'

delivery by truck would require approximately 1,718 trucks of 8,000- ',
; *- gallon capacity per year for oil; 69 trucks for caustic soda; 36 trucka a

j for sulfuric acid; and 207 trucks for alun.
|

-

'

The facility will be designed to unload single bargen by means of *

pumps mounted on the delivery barges. Flexible discharge lines will-

connect the pumps to pipes that will cross over to shore on the limestone ,

,
.

"
:.

:;
.'
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conveyor bridge. Equipment will be provided in compliance with Kentucky
. iAir Pollution Control Regulation 401 KAR 3:030, fection 20, which re- 1 I

quires vapor collection for 90 percent redu: tion by weight for liquid.

, ' " hydrocarbon unloading.

Spill control for oil vfil be provided by positioning a floatina.
boom around the barge unloading facilft'. An oil skincer pounted on a

.

motorized work barge would r wm m any contained apills from the river.
The oil-water m.*xture would * . ared .cmjorarily in the work barge

j
prior to ultimate disposal.

L.
\

Equipment Unloading Dock j

The equipment unloading dock will be located downstream of the
liquid and chemicals unloading f acility, at River Mile 572.0. This
facilf oy will consist or a 220-foot by 150-foot structural concrete slab
supported by a combination of cells and backfill. The top of the slab
wil.*. be at elevation 444 feet. Mounted on top of the structural riab
will be a 750-ton capacity crane. Access from the unloading area to the -

plant site will be by roadway.

The top of the cells will be at elevation 444 feet. Navigation
warning lights will be sounted on poles extending above the cells to
elevatica 475 feet to mark cell location during high water. The dock
facility will extend 78 feet into the Ohio River.

4.2.7 Fuel Handling System

-

Coal vill be the fuel for the main boilers of the proposed Trimble ~h
County Generating Plant. Number 2 fuel oil will be used for boiler ignition J
and flame control during start-up and at low loads. Both the coal and
the fuel oil will be delivered by river barges. These fuels wi31 be.

received at the plant dock facilities and stored onsite.

Coal Handling

Coal will be delivered to the plant by unitized barge tows. A
coal handling system will be provided for continaous and automatic
conveying of coal from the barge unloader to the silos in the main sisnt.
Coal will be moved from the barge unloader by belt conveyor to the
sample house and f rom there to the stacking-reclaiming machine. Stacking
equipment will then move the coal to the active coal pile. A portion of
the coal in the active pile will be moved by dozer to an inactive pile,
which will hold in reserve a 90-day supply of coal (approximately
1,400,000 tons).

Normally, coal will be recisimed from the active pile by the re-
claiming equipment and conveyed to the crusher house. However, coal

'- can also be taken from the inactive pile by dozing it into the inactive
reclaim hopper and conveying it to the crusher house by this means. From
the crusher house, the coal vill be conveyed to the silos in the main
plant, where it will be stored prior to being pulverized and fed to the
boilers.

,
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The coal handling system will be sized to satisfy the requirements
] of the four units. A diagram of the coal handling system is provided*

on Figure 4.2.7-1.

The effects of the coal handling system are discu. sed in Faction
j 6.0, and measures to mitigate the impacts are discussed in Section 7.0.

Fuel Oils'

Number 2 feel oil will be delivered by b=.rge and will be pumped from
the unloading fa:ilities into storage tanks. The diked storage tank area

.

will be lined with an impervious material. The ta.nks will be equipped.

with floating roofs, vapor conservation vents, and flame arresters. The
i tanks and diking will be constructed in accordance with American Petroleum

Institute stant'.ards. The dikes will be sized to contain at least 110 per-
: cent of the capacity of the largest tank and will be provided with concrete

sumps. Any water collected in the sumps will be pumped to an oil separator,

for recovery of oil.

4.2.8 Transmission Facilities<

A total of three 345-kV transmission line circuits, plus one back-up
circuit, will be required to integrate the ultimate generating capacity
of the Trimble County Generating Plant into the Applicant's system. The
transmission system will be part of a 345-kV system loop. This loop, part
of which is already either in service or under construction, will consist
of two circuits connecting the Trimble County Generating Plant with the-

Applicant's Middletown Switching Station and two circuits connecting the
-

Teimble County Generating Plant with the Company's Northside Switching #

Station, which is north of Jeffersonville, Indiana,

it peer....:, a 345-kV oransmission line connects the Clifty Creek
(OVEC) and Lddletown (Applicant's) switching stations. This line passes
less than 1 m ie east of the proposed Trimble County Generating Plant site.,

At the time '.t was built, this line was unrelated to the proposed Trimble
County project. Throurh modification, however, the line will be integrated
into the project, tieus pegating the necessity to construct a transmission i'

facility for the project. When the proposed Trimble County Generating
i Plant is constructed, this 345-kV line will be interrupted at a point

ease of the plant site, and both legs of the line will he brought into
the new Trimble County Generating Plant switching station (see Figure
4. 2. 8- 1) . One leg will then connect the Clifty Creek Switching Station
to tis. Applicant's system through the Trimble County Switching Station. -

while the other leg will connect the Trimble County Switching Station
with the Applicant's Middletown Substation.

!

t'

h *- When linit 2 of the Trimble County Plant goes in service, a new trans- '

.aission line will be built through Indiana. A section of this line approx- i
imately 9 alles long will be constructed from the plant along a new right- *

of-way in Clark County, Indiana, with a terminus point on an existing -

. right-of-way belonging to the Applicant. The exact direction that this '
right-of-way e.11 take has not been determined. One preliminary trans- 1 ,

mission line corridor, a straight line from the plant to the tie-in right-,

of-way, has been suggested (see Section 5.8.2 and Figure 5.2.3-2)., _.
; this line is addressed in this report. Figure 4.2.8-2 is a diagram of the ;

proposed river crossing.
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LOUISVILLE GAS & ELECTRIC CO. |*-

TRIMBLE COUNTY GENERATING PLANT i
i

'

KENTUCKY TRANSMISSION.N-0 2000 4000
s LINE CORRIDOR,,

i

SCALE IN FEET.

f;' '

FIGURE 4.2.81 '
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LOUISVILLE GAS & ELECTRIC CO.

TRIMBLE COUNTY GENERATING PLANT

PROPGSED RIVER CROSSING-

_

FIGURE 4.2.8 2e

d-55

+

1

I
\

_ _ _ _ _ _ _ _ . i



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

,. , . , , . .
,

U -- ..
,

1-

''
.
*-n-

. . . . . ~ . _ . -

;

!

The existing right-of-way in Indiana now supports a 138-kV line;
this will be replaced, along 17 miles of its length, with a 345-kV line..

This new line will connect the Trimble County Switching Station with the,
%-

Applicant's Northside Switching Station. The construction of this line
will complete the Applicant's 345-kV system loop except for addi.ig
circuits as needed on existing transmission towers.

Another circuit would be added to the existing structures on the
Trbsble County-Middletown Line and the Trimble County-Northside Line when,.

Trimble County Units 3 and 4 become operational.

The onsite switching station will have a " breaker-and-a-half". design I

consisting of galvanized steel structures with an intricate system of
buses Anterwoven among them. All structures will be designed to have a
low profile. Two auxiliary start-up transformers will be energized from
the 345-kV switching station. These systems will provide offsite start-
up, emergency power to the powerhouse auxiliary electrical syster, and ;

construction power. . , '

construction power will be obtained by extending an existinet 138-kV I

line to the phnt site. This line parallela the 345-kV line that will
!

+

be the tie-in peint for the plant. The 138-kV line will be strung on one side
!of the double citcuit 345-kV towers constructed to provide the tie-in.

A typical steel lattice-type 345-kV transmission line tower is shown
Ion Figure 4.2.8-3. A typical width for a 345-kV right-of-way is 120 to

150 feet, depending on terrain. The right<of-way for the Kentucky trans-
Oy mission line corridor will be 400 feet, because two circuits will be con-

,

!

structed in terrain requiring longer than average spans. The preliminary
!transmission line corridor chosen for Clark County, Indiana, will be from
i120 to 1$0 feet vida, depending on the terrain.

!The outdoor, liquid-filled power transformers located at the power-
|house will each be insulated and cooled with oil. Each transformer bay l

the powerhouse will be equipped with fire detection and deluge-typeat

!fire protection systems. Each transformer will also be provided with an !absorption or catch basin that will collect any spilled oil. If an oil
leak occurs, the collected oil will be transferred from the catch basins
to an interim storage basin, where it will be stored until it can be dis- i

I posed of by acceptable means. !

Design standards for the lines will meet or exceed applicable require-
ments of the National Electric Safety Code.

i

4.2.9 Arnospheric Emissions i

{
i

! The main boilers will emit SO , NO , and particulate matter to the .1
!

atmosphere. The cuantity of emissi$ns will vary with the number of units"
in operation and with the load on each unit. The maximum emission rate
will occur when all four unica are operating at 100 percent load; this ,

condition would exist, if ever, for only a few hours during the year.
, The average load over the first 20 years is expected to be 60 percent;-'

therefore, the average rate of emiesiens will be 60 percent of the maximum
described in this report.

.

. i
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OUnder full load conditions, the following maximum amounts of S0
2

,

NOx, and particulates will be emitted to the atmosphere by the plant.
.

_

MAXIMUM CONCENTRATIONS (POUNDS PER HOUR)
OF SO , NO , AND PARTICU1ATES EMITTED2 x

BY PLANT UNDER FULL iDAD CONDITIONS
s'

Concentrations
Pc211u tant s Number of Units (lb/hr)

SO2 Units 1 or 2 3,780
Units 3 or 4 5,160
Tots.1 all 4 units 17,880

NO Units 1 or 2 3,400*x
Units 3 or 4 4,640*

Total all 4 units 16,080"

Particulates Units 1 or 2 250
Units 3 or 4 340

Total all 4 units 1,180

* Equivalent to 0.7 lb par million Btu heat input.

Sulfur dioxide emissions will be controlled with scrubbers.
Kentucky Air Pollution Regulation 401 KAR 3:050, Section 3, sets the
limits on SO2 emissions at 1.2 lb per million Btu heat input per gen-
erating unit. The max! mum SO2 emission design limit for one unit of
the Trimble County Generating Plant will be 5,160 lb/hr. which is equiva-
lent to n.78 lb of S02 per million Btu heat input.

Nitrogen oxide emissions from the plant will be controlled by the
design of the boiler. Kentucky Air Pollution Regulation 401 also limits
NOx emissions to 0.7 lb per million Btu heat input. The boiler manu-
facturer will be required to guarantee that his product will comply with
this emission rate.

Particulate emissions will be controlled by electrostatic precipits-
tora operating at 99.6 percent efficie.ncy. Kentucky Air Follution Regv-
lation 401 limits particulate emissions to 0.1 lb per million Btu heat
input (485 lb/hr of particulates). The maximum particulate emission con-g

centration from one unit of the Trimble County Generating Plant will be
340 lb/hr, which is equivalent to 0.051 lb of particulates per million
Btu heat input.

Monitoring vill be in accordance with Kentucky Air Pollution Control
Regulation 401 KAR 3:050, Section 3. Levals of SO2 emissions will be con-

-

tinuously monitored and recorded. There will also be a smoke detector and v
,

.
'

recorder.
|

. - -
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g If it becomes apparent that an auxiliary boile:r is required, an '.

electric one probably will be chosen. Oil will be used for coal ignition, ,

warm-up, and stabilization.
.

Puel oil storage tanks will be of the floating roof type. Tank
construction will comply with Kentucky Air Pollution Regulation 401 KAR

-

3:050, Section 10.

It is anticipated that fugitive dusting from the coal handling and '

storage facilitics will be controlled by wet-type dust-suppression systems
and by dust collectors. The fly ash storage silo will be equipped with'

,

i

a bag filter system for dust control. The fly ash handling sj, tem will
!comply with Kentucky Air Pollution Regulation 401 KAR 30:050. Section 14.
i
!

Large amounts of heat and water vapor will be discharged from the !cooling towers. In addition, water droplets containing dissolved
chemical salts will be released. Drift eliminators on the cooling towers ;

.

will limit the distance traveled by the water droplets. t
!

impacts of the various atmospheric emissions from the plant are
,

discussed in Section 6.0.
.

4.2.10 Noise Emissions

Ambient noise levels at the proposed Trimble County Generating Plant
site are expected to increase during construction and operation of the
plant. Construction sounds will be the initial source of noise and will
centinue through the completion (in 1989) cf the last unit. Plant
operational noises will begin after the start-up (in 1983) of Unit 1.

Construction noises will be produced by earth-noving equipment,
piledrivers, crane and derrick enginas, and trucks. The principal type
of noise will be that produced by large horsepower diesel engines.

Principal potential operational noise sources are listed below:
.

Air compressors Motors
High pressure relief valves Natural draft cooling towers
Atmospheric vent s-air and steam Precipitator rappers ,

Barge unloading facilities- Pumps '

fuel and equipment S02 removal equipment
Coal handling equipment Switchyard
Tans-induced and forced draf t ;

!
During the construction of Units 2, 3, and 4, construction and IP. operational noises will be mixed.

'.I
Operational sounds will be a combination of contin sous and variable s

tmultilevel noises.
{

Impacts of construction and operation noise are discussed in Section J~'
6.0; measures proposed to mitigate these impacts are discussed in Section*
7.0.

,
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4.3 CONSTRUCTION SCHEDULE, MANPOWER REQUIREMENTS, AND*

CONSTRUCTION FACILITIES
+ .

Construction of the proposed plant will take place over 14 years
(see Table 4.3.1-1). T;ie construction schedule is based on an 8-hour

.

| Per day, 5-day per week work week. During these 14 years, the numbers
} of construction workers at the site will vary from a low of 20 to a highj of 695 (see Tr.ble 4.3.1-2). Temporary construction facilities will be .

1 ,- set up on the site and will include construction buildings, a parking lot,
concrete batching plant, equipment unloading dock, and sanitary facilities.,

! A system of collecting, storing, and treating stornwater runoff will be'
; employed.
.

1 The following is a list of the major construction items.
.

t
i

!
Major Construction items and Approximate Acreases*

j Areas Acrease
' Onsite disposal pond 180- Screening bara

9: Kerouting of C.R. 1488
16! Borrow pit
40i Parking lot
4Switchyard

O Construction facilities (including laydown areas) 28
71

i Power plant ex:avation
38Access road to pcwer plant excavation 4Coal storage pile
45*

Limestone storage Pfle 11
l Cooling towers
i 4Unionding area service roads
I 9

Sediment retention basin 9I Concrate batching plant 3j Solid waste treatment area 13; Water traatsent area 1'

Sewage treatment plants less than .5 acre
,

!
! TOTAL 421
!-
| a
j Indicates approximate acreage to be occupied by finished structure

or component.q
i
; e
,

|

| 4.3.1 Construction Sequence
!

in order to minimize exposure of large areas of soil to erosion, and3
'

at the same time to preserve an orderly progress of power plant construc- -"
! tion, the following construction work sequence will be followed- ,

,
.

1
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TABLE 4.3.1-1 {

CONSTRUCTION SCHEDULE.

TRDiBLE COUNTY GENERATING PLANT

Description of Activity Start of Construction Completion Date

- Start of construce. ion 7-1-78 -

Screening berm 7-1-78 9-1-78

Earthwork 7-1-78 6-1-85

Riverfront facilities 9-1-79 10-1-81

Coal handling facilities 1-4-80 1-1-83

Unit 1
Concrete foundations 3-1-79 12 l-t2

Structural steel 11-1-79 10-1-82
Chimney 3-1-80 1-1-82
Cooling tower 2-1-51 2-1-83
boiler 1-1-81 3-1-83
Turbine Generator 12-1-81 5-1-83
Cendenser 6-1-81 11-1-81

6-1-83Start of commercial operation -

Unit 2 --

Concrete foundations 10-1-81 11-1-84
Structural steel 4-1w82 11-1-84
Boiler 12-1-82 3-1-85
Turbiae generator 8-1-83 5-1-85
Condenser 3-1-83 11-1-83

6-1-85Start of commercial operation -

Unit 3
Concrete foundations 10-1-83 11-1-86
Structural steel 4-1-84 11-1-86
Chimney 3-1- P4 1-1-86
Cooling tower 10-1-84 2-1-87
Boiler 12-1-84 3-1-87
Turbine generator 8-1-85 5-1-87 .

Condenser 3-1-85 11-1-85
6-1-87Start of commercial operation -

Unit 4
Concrete foundations 10-1-85 11-1-88,,
Structural steel 4-1-86 11-1-88
Boiler 12-1-86 3-1-89
Turbine generator 8-1-87 5-1-89
Condenser }-1-87 11-1-87 .

6-1-89Start of commercial operation -

- _a
. .

!

'
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1. Equipment Barge Unloading Facility and Access Road from {
Barge Unloading Area to Existine Road 1489 - This facility<

is needed early to transport large earthmoving eqt.ipment to ., s
the site. Installation of the calls will use a berge-
mounted pile driver. Upon installation of celle, fill
material for the shore side of the cellular structure
will be transported from the site of the icture ons.ite
disposal pond

.,

2. Sediment Retention Basin Dam - Construction of this dam, together
with the control facilities, will make the runoff control system
operational for the next construction phase. Earth for the dam
will also be taken frca the future onsite disposal pond area

3. Relocation of State Road 1488 - Existing State Road 1488 is to be
relocated to the east, parallel to the toe of the high bluffs.
This will be accomplished during the early construction phase
to improve the security of the construction area and permit
work to commence in the area occupied by the existing road

Deposits of good impervious clay have been found in the area
parallel to the new road. This clay is to be acved and
stored temporarily in the area designated for the future
coal pile and may possibly be used later as an impervious liner
in the coal pile and disposal pond areas. The clay removed
from the borrow pit is to be replaced with granular soils from
the future onsite disposal pond area. Construction of the new
road can th.. proceed '

,/

Construction runoff from the borrow pit will be drained to the
sedirent retention basin. Runoff from the road will be diverted

,

to Corn Creek and Barebone Creek without treatment. Unpaved
areas will be immediately seeded or otherwise protected

4. Teteporary Construction Facilities - Temporary construction
facilities will be constructed in several phases. Earthwork,
construction roads, t.nd foundations will be put in place and the
disturbed areas paved, surfaced with crushed stone, or seeded

,

'
or mulched. Interception of runoff from this area is not
required

i
5. Power Plant and Ecuipment Laydown Area - The area designated for |

the power plant has approximately 15 feet of granular soil not !capable of supporting the power plant structures. This stratum j
will be removed, replaced in part with suitable soils coming
from the onsite disposal pond area, and recompacted in place, j

,

The entire excavation and recompaction operation will be performed t
,, within the power plant area. The operation will encompass j

the four-unit area. Runoff during construction from this
Iarea will be intercepted and diverted into the runoff reten-
,

tion basin
,

'

6. Ceoling Towers - Runoff from these two areas during the construc- - *

tion phase will be intercepted and will flow by gravity intt, the ! |
* '"

:
runoff retention basin

{ |
-

'

-
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7. Coal and Limestone Storage Piles - These areas will require*

i
' permanent dikes designed to intercept runoff from coal and lime-.

stone piles. The storage areas vill be constructed early for
possibic use for stockpiling cf select soils to be used in the ,

construction of the onsite disposal pond. Sheet runoff from
the storage areas will not be treated

?

.* Dikes constructed later will be lined with impervious clay
and surfaced with crushed stone or seeded with crown vetch.
Runoff will be taken to the sediment retention pond

8. Onsite Disposal Pond - Construction of the onsite disposal pond
will constitute the largest earthsork operation during the
construction of the povar plant

,

The interior of the pond area will be excavated to an approxi-
mate elevation of 430 feet. As excavation proceeds, exterior -

dikes will use the excavated soils. As work proceeds, exterior
slopes of the dikes will be protected from runoff erosion by
seeding. The riverside exterior dike will require heavy riprap
lining or crown vecch to prevent erosion due to river flow

A sump is to be constructed in the southeast corner of the
pond interior. As excavation proceeds, the bottom of the pond
will be sloped toward the cump. The collected runoff during ,
the construction period will be pumped to a ditch leading to e

the runoff retention basin (
i

4.3.2 Construction Facilities
i

Temporary construction facilities for the proposed power plant will
consist of the following:

1. Security fencing
2. Parking lot
3. Construction buildings (two warehouses, paint shop,

two electrical shops, pipe fabrication shop, riggers' shop,
garage, carpenters' shop, tool storage building, office building,
air compressor building, and washroom building) )4. 1.aydown areas g5. Concrete batching plant ,

6. Equipment unloading facility
|7. Water and power facilities , ,

'
!

The area involved for temporary construction activities is as follows

,, Parking area 4 acres ,

Roads 5 acres .'
Buildings 7 acres .

'
Concrete batching plant 3 acres
Laydown areas 21 acres

'I 40 acres
'! |*
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hSecurity Fencing and Parking Lot

During the initial construction phases, a permanent security fence _

.

will be built around the plant site. The fence will run along the
southern boundary of the site east to the relocated road. It will then
run north, parallel to the relocated road and the dike of the onsite
disposal pond. On reaching the end of the dike, the fence will proceed
west toward the river. ;

..

Additional temporary fenc'.ng will be placed around the parking lot.
Private vehicles driven to the plant site will proceed into the parking
1ct without passing through any gste house or guardhousc. From the
Parking lot, construction workers will proceed to a man-gate west of a
temporary gate house.

A road for construction deliveries will pass east of the temporary

gate house. Vehicles entering the construction area will be checked and
inspected at this point.

The proposed parking lot will occupy 4 acres and provide parking for
a maximum of 695 construction workers.

Table 4.3.2-1 presents an estimate of total daily coastruction
traffic. Table 4.3.2-2 presents an estimate of daily truck traffic.

Construction Buildings

'~'Some or all of the temporary construction buildings will be taken
f rom the Applicant's Mill Creek Generating Station site. These buildings
will be located in the area south of proposed Unit 4 and Lamediately
adjacc.$t to the major laydown areas.

.

Laydown Areas

The major layd An area vill be located south of proposed Unit 4.
The two major laytown areas will contain approximately 15 acres.

A future laydown area is indicated for the construction of Units 3
and 4 This area in located directly north of the proposed cooling tower
for Units 3 and 4, and it totals approximately 6 acres.

All laydown arcan will be at a nominal elevation of 470 feet, which
will preclude any serlovs flooding problems.

A grid system of graveled roads will be provided within the laydown
areas. .

'

.,
-

.
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TABLE 4.3.2d ,

''

TRDfBLE COUNTY CENUATING PLAIT SITE - ESTIliATEIs CONSTR!!CTION TRAFFIC (PER DAY) -
1978 THROUCd 1991 1

-

i. . .I
'

.

!:..- _

1978 1979 1980 1981 1982 1983 1964 1985 1986 1987 1988 1989 1990 MJ, ;,
1** -

: .
Avercge Number '
of Workers- 'l0 135 235 390 560 578 565 521 565 521 565 483 103 40

r'
Year}v >*l:' t -

. . - . _
~

Average Niraber *

of Pc::senger 20 90 170 260 373 385 377 347 377 347 377 322 69 27 ,

'*
* Veiucted*

.'
'

; Avurage Number ,

'

y of Trucks 23 23 23 23 23 23 23 23 23 23 23 23 10 3ca

S
Total Vehiclea 43 113 193 283 396 408 400 370 400 370 400 3!.5 79 30# d

/
,,

" Based on Tabic 4.3.1-2.
.

&

"
i. Based on an estimate of 1.5 passengers per vehicle. This factor was also used for the sizing of theb

y parking lot.
9

>#See Table 4.3.2-2. f

dTotal vehicles contributing to the daily traffic.

_
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TABLE 4.3.2-2
.

ESTIMATE OF DAILY TRUCK TRAFFIC DURING CONSTRUCTION
OF TRIMBLE COUNTY GENERATING P15.T*

*
*

..

Number Number of Round Trips / Total Roundh e of Service of Trucks Dav/ Truck Trips
'

Aggregete and Sand" Assume barge delivery-
-

*
Cement Assume barge delivery-

-

Lumber 1 1 1/
Fuel 1 1 1

Maste
'

Disposal 1 1 1

Other Deliveries 20 1 20

Major Equipment &
Materials Assume barge delivery-

-

.

' Concrete batching pl nt will be built onsite.a

s

.

*.
o
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Concrete Batchina plant'

% It is estimated that the largest pour of concreto required for this
project will be 1,600 cubic yards in one 12-hour day; therefore, the plant
will be sized for a capacity of 150 cubic yards per hour. The major''

portion of the concrete pouring (approximately 55,000 cubic yarda) for
** Unit I will be accumplished in 17 months. Figured on an averige of 20

work days per month, the average daily output for this period will be 160
,

cubic yards per day.

It is possibic that unforeseen difficulties might interrupt the
supply of materials for the concrete batching plant. Therefore, the
batching plant is sized to allow storage for a 3-month supply of basic
materials.

-
A minimum of 57,600 cubic feet of volume will be required for storing

the 3-month supply of materials. Cement will be stored in five bins
appro.imately 20 feet in diameter by 40 feet high. Agr.regate to be stored
onsite will amount to 179,000 cubic feet. This will require a storage'

pile approximately 450 feet long by 20 feet high. Storage for sand will
require 118,000 cubic feet, which will require a pile 300 feet long by
20 feet high.

>

The total batching facilities will occupy an area 280 feet by 380
feet. allowing for 40-foot roadways between piles of material and around
all sides. The total crea required is about 3 acres. ,

Equipment Unloadint Facility'

Major plant equipment and materials will be delivered by barge and .

'

unloaded at the equipment unloading dock (see Section 4.2.6).

Water and power Facilities

Water Supplyr

i During construction, water will be required for the concrete batching
plant, drinking purposes, sanitary facilities, fire protection, hydro-4

testing, soil compaccion, and dust suppression. Water for the concrete
batching plant, driving purposes, dust suppression, and sanitary
facilities will be provided by deep wells. All other water require- ,

,.

..

I ments will oe supplied by the Ohio River.
:

.

The maximum water requirements for the concrete batching plant, drinking
purposes, dust suppression,acd sanitary facilities will be approximately 100,000

. '
,

L.
*
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gallons per day. his requirement is based on a maximum concrete pour
of 1,600 cubic yards per day, sanitary facilities and drinking water for
400 construction personnel, and drinking water only for an additional ._,,

295 construction personnel. The average daily use during construction
for the above items will be approximately 44,000 gallons per day.

In order to fulfill these requirements, two 60-gpm wells will be re-,

; quired, plus a 20,000-gallon storage tank. The water used for drinking
'

will require settling and chlorination. In order to provide a redundant,
water source, two wells wi]l be installed. (After construction, these
wells will provide potable water for the approximately 350 operating

,

personnel required for plant operation.)
:

Sanitary Facilities and Waste Treatment

t Sanitary facilities for the project are discussed in Section 4.2.3
under " Plant Wastewater Discharges."

:tubbish and rubble will be collected and hauled away constantly to
remove unpleasant sights and offensise odors.

.

Construction Power

Initial construction power will be supplied from the local utility's
distribution line, which is in the vicinity of the south bnrder of the

s construction site. A stepdown transformer rated at approximately 2.000-
#kVA will be furnished, along with a distribution system to serve the

site construction facilities.-

- 4.3.3 Sediment Retention Basin

w
he stormwater runoff s/st6m will consist of a sediment retention

basin and several corollary structures designed to direct runoff into it
or away from construction excavations. Located on the western edge of
the site at th. Ohio River, the basin will be formed by an existing

# natural drainagevaf and an earth das. It will hold 113 acre-feet of
runof f, more than t.tice the amount (approximately 40 aere-feet) from a
10-year, 24-hout rainfall in the area tributary to it. (Basin capacities

'

for various other runoff inflows are listed in Table 4.3.3-1). Ditches
and culverts will direct runof f frem distant. construction areas into the
basin. Diversion dikes and filter berms will intercept runof f. ne dikes,
which will be low-profile earth structures, will direct the runoff away
from excavations or toward the basin; berms, composed of granular material,
will intercept and filter runof f from cc,nstruction areas.

The sediment retention basin will be divided into two compartments.,,
*

One compartment will' contain the runoff frow the coal and limestone storage
piles. The runoff in this compartment will be monitored before being re-

\. leased to 'he second compartment and then to the Ohio River. Except for
the runoff from the coal and limestone storage areas, all other runoff re-
quiring retention v111 be diverted directly to the second compartment,
which will discharg. *.o the Ohio River.x, .

./ -

*
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O TABLE 4.3.3-1

,- SEDIMENT RETENTION BASIN CAPACITIES FOR VARIOUS INFIDWS
TRIMBLE COUNTY CENERATING PLANT

f Contour Area Basin Capacities
Elevations # cumulative

2-Ft Intervals _(thousand so f t) (thousand eu ft) (thousand cu f t) _(acre feet)
438 6.96 3.48 3.48 0.08
440 21.79 28.75 32.23 0.74
442 43.55 65.34 97.57 2.24
444 95.78 139.39 236.96 5.44
446 173.42 265.20 506.16 11.62
448 224.29 397.71 903.6'i 20.75
450 278.82 503.11 1406.98 32.30
452 300.97 579.79 1986.77 45.61
454 349.38 650.35 2637.12 60.54
456 355.73 706.11 3343.23 76.75
458 406.44 763.17 4106.40 94.27

v 460 425.12 831.56 4937.96 113.36

,
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Adjustment of pH value, monitoting of the quantity of suspended
solids, removal of oil and grease, and release of the retained runoff
into the Ohio River will be controlled in the area of the dam..

.

The site may be divided into three separate areas: (1) areas
cubject to runoff control based on 40 CFR Part 423 (see Section 4.2.3);
(2) areas disturbed by construction but not subject to control; and
(3) areas tributary to and within the site not disturbed and not subject

y to control.

1. Areas requiring runoff interception:

a. Power plant
b. Cooling towers
c. Equipment and material laydown areas
d. Any other area with " sheet type" runoff collected

in ditches and resulting in a point discharge

2. Areas and activities not requirin; runoff interception:

a. General site grading
b. Roads and parking areas
c. Switchyard
d. Coal storage area
e. Limestone storage area-

f. Temporary construction facilities
g. Onsite disposal pond
h. Small miscellaneous structures

Runoff from the stable, non-leachable processed flyash/ scrubber sludge
landfill (Section 4.2.5) in Ravines RA and RB will be impounded, sampled,
and treated as required before being discharged to the natural, undeveloped
area of the ravines. The runoff will flow from the ravines to Corn Creek
to the Ohio River. Runoff from the undeveloped areas of the ravines will
not require runoff interception. If, after a period of time, the runoff
from the processed landfill consistently indicates that settling and treat-

is not required, the runoff will be discharged directly without in-ment
poundment.

I
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5.0 ENVIRONMENTAL SETTING OF PROPOSED PROJECT
-

5.1 ATHOSPHERE
,.

5.1.1 Climatology and Meteorology

r.ata Sources

The climate of the Trimble County site area has been established
from National Weather Service data from Louisville, Kentucky (30 miles
to the southwest) and Cincinnati, Ohio (50 miles to the northeast).
Additional material has been used as indicated in the list of references.

General Climate

Located well inland, the Trimble County Plant site has a typically
acderate continental climate, with warm humid sumers and cold winters.
Sumer weather ii. dominated by the southerly flow of unstable air
originating over the Gulf of Mexico, resulting in frequent thundershower
activity. In winter, a polar front is of ten situated near the Ohio
River valley resulting in occasional cloud cover, rain, and sometimes

Stor.niness in late spring and in autumn is considerably lesssnow.
frequent.

Extre:ne terrperatures in the Trimble Cointy area have ranged from
a maximum of 109'F to a mir.imum of 19'F. Average daily temperatures.
range from the mid 30's in January to the upper 70's in July. Annually,v
there it an average of approximately 30 days with a tmperature of 90*F
or above and approximately 85 days with a temperature of 32*F or below.
Only on an average of once per year does the minimum temperature drop
below 0*F.

The relative humidity for a given atmospheric moisture content is
inversely proportional to temperature, so that highest relative humidi-
ties can be expected in the early morning hours and lowest relative
humidity in mid-afternoon. Average diurnal variations of relative humid-
icy for Louisville and Cincinnati are prer.ented in Tables 1 and 2
Appendix H. Normally, relative humidity is highest at 0600 or 0700,
as indacated in Table 2 for Cincinnati. However, an anomaly exists
at Louisville, where relative humidity is highest at midnight. No
explanation can be given for this phenomenon. Relative humidity at or
near saturation (relative humidity = 100 percent) is occasionally
accompanied by dense fog in which visibility is restricted to less,

8

than ').25 mile.
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The average number of days per month on which dense fog is observed se _

Louisville and Cincinnati is noted below:
r-

-

Month Louisville Cincinnati

Jcnuary 2 2

February 1 2

March 1 1
* 1April
* *by

June * *

* 1July
August * 1

Septerter 1 2

October 1 3
November 1 2

December 2 3

Annual 9 18

*Less than 0.5 day

*
Sincefogisalocalphenomenon,ghereisaconsiderabledifference
between Louisville and Cincinnati due principally to the topography

and distance from the Ohio River. Dense fog is likely to be more

frequent over and adjacent to the Ohio River; consequently, it occurs
more frequently at Cincinnati.

Average annual raintall ranges from 41.47 inches at Louisville to
39.34 inches at Cincinnati. The monthly distribution of rainfall at
these two cities is shown in Table 3 Appendix H. The greatest rainfall
observed in any 24-hour period was 5.80 inches. Annual snowfall general-
ly increases from Louisville to Cincinnati with 13.4 inches and 17.3
inches observed at each station respectively. Tha heaviast 24-hour nr.ow-
fall was 15.0 inches %ter information Center, Inc.,1974).

Se ere Weather

Annually, there are approximately 49 days on which thunderstorms are*
observed in the site area, particularly between June and August. In
spring, however, conditions are sometimes favorable for the formation of
severe thunderstorms capable of producing tornadoes.

*
.

I.e., Louisville and Cincinnati airports.

O
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The last major tornado outbreak in the area occurred on April 3-4, 1974,
when a funnel " touched down" in extrene southern Indis.na causing exten-
sive damage in Madison (Public Service Indiana, 1975, page 2.6-11).

r- During this episode, other tornadoes damaged sections or Louisville and
Cincinnati. Annually, an average of one tornado per year can be expected
in an approximately 4,100-square-mile area which includes Trimble County
and parts of northern Kentucky and southeastern Indiana (Thom,1959).

Destructive winds of greater than 40 mph are usually associated
with thunderstorns or intense low pressure areas. At a height of 30
feet, extreme mile wind speeds (the passage of 1 mile of wind with the
greatest speed) of approximately 49 mph, 80 mph, and 85 mph are likely
to be equalled or exceeded once every 2, 50, and 100 years respectively
(Thom, 1963). At Louisville, the fastest mile wind on record was 68 mph
from the northwest.

Because Trimble County is located well inland from the ocean, it is
very unlikely that the site will ever experience the full force of a
hureicane; however, the " remnants" of tropical cyclones sometimes oass
through the area, bringing hesvy rain.

Diffusion Climatology

The potential transport and diffusion of air pollutants can be
evaluated both qualitatively and quantitatively on the basis of wind
speed and direction. atmospht.ric stability, and mixing depth. .r.a

Wind Direction and Wind Speed Frequency Distribution at the
Trimble County Site

Tables 4 and 5. Appendix H present the annual average distribution
of wind direction and wind speed at Louisville and Cincinnati respective-
ly for the 10-year period 1951 through 1960. These data indicate that
the annual prevailing wind is roughly from the south through south-
southwest at an average speed of approximately 12 mph. Cala conditions
are likely to be observed 4.5 percent of the time annually.

Summaries of monthly variations of wind direction frequencies for
Louisville and Cincinnati are presented in Tables 6 and 7, Appendix H.
Note that the only months during which winds with a strong southerly
compone.it are not dominant are February and March at Louisville and only,

'

Harch at Cincinnati. Average wind speed is lowest during the summer4

months when northern hemispheric circulation is weakest.

.
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Pasquill Stability Classes

Generally, the herir?ntal and vertical dispersion of an ef fluenth
is greatest during unstable ennditions and minimal during stable con-
dicions (most often assrciated with nocturnal radiation inversions).
The characteristics of atmospheric stability for any particular location

'

may be conveniently sw1marized through the use of Pasquill Stability
classifications, in which classes A through C represent the unstable
situations E rapetsents the stable situation, and D the neutral situa-

' tion.

An annual joint wind direction and stability class f requency dis-
tribution generated from 1964 data collected at Standiford Airport in
Louisville is presented in Table 8, Apoendix H. These data were used to
evaluate the dispersion of airborne effluents in relation to air quality
regulations, as discussed in Section 6.1. While the total frequencies for
each wind direction do not precisely reflect those for Cincinnati and .

Louisville (Tables 4 and 5, Appendix H), the relative distribution is
quite similar. Although the distribution for stable and neutral classes
resembles the distribution for all classes combined, there is a dispro-

portionately higher frequency of southeast vinds associated with stability
class E. This is probably a function of topography in the vicinity of the
airport as it af fects cold air drainage flow patterns during stable

s j
" conditions.

*
.

dOverall, unstable, neutral, and stable conditions can be expected
to occur 20.8 percent., 42.1 percent, and 37.1 percent of the time
respectively.

Mixing Layer Heights and Wind Speeds

Seasonal and annual mixing layer heights and wind speeds for the
morning and af ternoon hours at Huntington, West Virginia (the nearest
radiosonde station considered to be representative of local conditions
and with an adequate period of record for the diffusion studies) are
presented in Table 9. Appendix H. Mixing height is that level to which
pollutants may be dispersed by turbulent and convective atmospheric i

mixing processes. The mixing layer wind speed is the average speed i

through this layer. In general, afternoon mixing depths are greatest in
summer due to intense surface heating. Conditions are usually poorest
in the autumn season when mixing heights are low and wind speeds light.

,

I

!Stagnating Anticyclones and Air Pollution Potential

,

A high air pollution potential is a atate of the armosphere con-
ducive to tho accumulation of gaseous and/or particulate pollutants.*

' .
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This condition is generally associated with a low mixing height and a
' low wind speed within the t'ixing layer. Both of these are often essocia- !

ted with a stagnating anticyclone (stationary high pressure area). {

According to Holzworth (1972). opproximstely 4 to 5 such days can be {
j ,,

anticipated per year based on forecasts iseued between 1960 and 1963. An ,

'

analysis by Korshover (1967) of stagnatins, anticyclones occurring over a
30-year period produced almost identical results. It should be noted

f
that the above frequency wcn obtained by interpolating data from charts
depicting. national distributions.

5.1.2 Ambient Air Quality

Air Qualir; Regulations and Standards

Commonwealth of Kentucky and federal ambient air quality standards
are presented in Table 5.1.2-1. In general, Kentucky standards are
identical to federal standards, with the exception of hydrogen sulfide
and settleable particulate standards, which are state standards only.
In Table 5.1.2-1, primary standards define those pollutant level limita-

t

tions judged necessary to protect public health with an adequate marginI

! of safety; secondary standards define pollutant level limitations judged
neceosary to protect the public welfare from any known or anticipated
adverse effects of a pollutant.

kThe Trimble County site lies in the excreme northeast portion of
the North Centra! Kentucky Air Quality Control Region (AQCR). In each

b AQCR, pollutants have been given a priority classification from I to
III, based on existing pollution levels. These classifications provide
an indication of the degree to which air quality could be improved by
control programs. These classificetions are related to the previously
described primary and secondary standards. A Priority I classification
is indicative of high pollution levels usually in excess of the primary
standard,and conversely, a Priority III is indicative of low pollution
levels. Priority classifications of pollutants in any region as a
function of pollutant concentrations are shown in Table 5.1.2-2. Note
that priority classifications for pollutants in the North Central AQCR
are listed on the left side of the table. Partic'ulate matter (classified
Priority II) is the only pollutant with concentrations in nxcess of the
seconkry standard according to priority classifications (Coussonwealth of
Kentucky, 1974c).

f In order to prevent significant deterioration of ambient air quali-
ty, the Environmental Protection Agency (EPA) enacted regulations on 5 '

,

December 1974 (which were amended in August 1977) which limited the amount'

to which particulate and sulfur dioxide (S02) concentrations could be
increased by new sources, depending on the priority classification of

|
an area. The allr=>shle increases are smallest in Class I or pristine

' areas and largest in Class II areas where well controlled emissions would
not significantly degrade air quality in the area (Federal Register, 1974).,

.
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TABLE 5.1.2-1_'

KENIUCKY AND FEDERAL AMBIENT AIR QUALITY STANDARDS

4

t' . Primary Secondary
Averaging Standard Standard

3
Pollutant Interval (pg/m3) (ug/m )

1.300Sulfur Dioxide 3-Hour -

24-Hour 365 -

Annual Average 80 -

Total Suspended
Particulates Araual Geometric Mean 75 60

24-Bour* 260 150

settleable Ch ISParticulates 3-Month -

Carbon Monoxide 1-Hour 40,000 40,000
8-Hour 10,000 10,000

Nitrogen Oxides Annual Average 100 100

b 14
6 , Hydrogen Sulfide 1-Hour -

Photochemical
Oxidants 1-Hour 160 160

Nonmethane s'

Hydrocarbons 3-Hour 160 160

(6-9 a.m.)
j

i

*Not to be exceeded more than once per year.
i

b I

) Kentucky standard only.
i,
.

" Tons per square mile per month.
i
!Source: Commonwealth of Kentucky, 1974c

.

t

e

D

i

0

9

m
,

- .. -

5-6 ^ =.'

,-
-- -

|

!

t. ,

_

_



.. . . . . . _ . -

*
7 g,,*.. ,

-, <

e -- 1

f i( ( 1

-
1

i
.

1
,

'' TABLE 5.1.2-2

AIR QUALITY CONTROL REGION (AQCR) PRIORITY CLASSIFICATION AS A FUNCTION OF EXISTING POLLUTANT CONCENTRATIONS
;i.

| :-

I i
I Priority as a Function of Pollutant Concentration Pollutant | 'j
- I II III Classification | ^j
; Averaging Crester Than From - To Less Than in North Central , ,

2 Pollutant Interval _ (u g/ad) (u g/m ) (u g/m3)_ Kentucky AqCR3
.

i Sulfur Dioxide Annual 100 60-100 60 III | 4

24-Hour 455 260-455 260 ; 1~ ~ ~ ~

: ! /
# Particulates Annual 95 60-95 60 II

! 24-Hour 325 150-325 150 (
'

Y.

" Carbon Monoxide 8-Hour 14,000 14,000 III' i

- 1-Hour 55,000 55,000
1 <

[ Nitrogen Dioxide Annual 110s 110 III

)
$ Photochemical
# 8
,

Oxidants 1-Hour 195 195 III :;

i

! J
.

.

d

.
" Greater than or equal to.'

i)

j -

Source: Coussonwealth of Kentucky, 19740 ;
,
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The propnsed site f alls within an area designated by the EPA as s-
Class II in which the increase in sulfur diox'da mad particulate concen-
trations contributed by a new source or sources may i.ot exceed the
following increments.

A

Significant Deterioration Increments

Concentrations
3(pg/m )

Emission

Particulate Hatter

Annual Geometric Hean 19

24-Hour Maximum 37

,

Sulfur Dioxide
j 9124-Hour Maximum

3-Hour Maximum 512,

| Annual Arithmetic Hean 20
f

Commonwealth of Kentucky (1974c) emission regulations applic:ble to % ,-

the Trimble County site include:

1. New indirect heat exchangers limited to 0.10 pounds of particu-
late emissions per million Btu heat input per hour when in
excess of 250 million Bcu's per hour.

2. Smoke discharge shall not exceed Shade No.1 on the Ringelmann
Chart .

*

3. New indirect heat exchangers limited to 1.2 pounds of sulfur .

dioxide (based on coal-fired units) for a 2-heur average per
million Btu of heat input per hour when in excess of 250
million Btu'a per hour

Regional Air Quality

Commonwealth of Kentucky (1974d) emissions data indicate that the*

largest single point source (emissions from a single stack or location),

within 20 miles of the proposed plant site is the Clif ty Creek Power
| Plant located near Madison, Indiana, approximately 10 miles to the

north. The emission rate of sulfur dioxide from the Clifty Creek plant ,

is 289,712 cons per year; the emission rate of particulates is 9,404
- cons per year (EPA,1977). ,'

. .

%/ 5-3
.

O

*

i ~ * ).rg
\

l
'

t
.

- - - _



. -c

;,,,-- 3e ,, ..r- .,- - , - ,. -qg n - - - - - --- - -.-~.w-- -

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

1

%

|.

|

Existing ambient air quality has been evaluated in relation to the
secondary atendards (see Table 5.1.2-1). The available Kentucky and !

Indians ambient air quality monitoring network data for locations within !, |
,* approxbnately 20 to 30 miles of the Trimble County site are presented in }; '

Table 5.1.2-3. Anbiene concentrations of total suspended particulares, i' ;.

sulfur dioxide, and nitrogen dioxide have been generally well below the
'

,
,

'

secondary standards and relatively consistent between 1972 and 1974.
In the vicinity of the site, average particulate concentrations ranged i
from 45 to 55 pg/m3, and both nitrogen dioxide and sulfur dioxide con-
centrations ranged from 15 to 25 pg/m3

,

!

1

To evaluate the infivence of the Clifty Creek Power Plant on ambient
air quality, American Electric Power conducted a monitoring program at six
locations in the vicinity of the plant (see Figure 5.1.2-1) during the ,

period February 1974 through January 1975. Observed concentrations of'

sulfur dioxide, particulates, and oxides of nitrogen are presented in
Table 5.1.2-4. Note that, at several locations, the secondary and/or
primary ambient air quality standards for sulfur dioxide and particulates .

were exceeded.
||'

Onsite Air Quality

A monitoring program was conducted at the Trimble County site during !1975 for approximately one 30-day period in each of the spring, sunner,
gautumn, and winter periods to measure pollutant levels and to document
g

meteorological conditions during sampling. Measurements were made at a I
w-

total of five locations (shown in Figure 5.1.2-1 and listed by name in -
,

Table 5.1.2-5) with two portable instrumented trailers which alternated
between the locations according to the schedule in Table 5.1.2-6. The
following parameters were monitored continuously:

I
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5 TAELE 5.I.2-3 J

i
5129 TART OF EENTUCKY AND INDIANA Al891ENT Alt QUALITY DATA FLA STATIONS (

,; IN THE VICINITY OF THE TRINBLE COUNTY CENERATINC Pt. ANT SITE
1

? |1
. 1

g Total Suspended Particulaten
__ Sulfur Dioulde* Nitron-n Dtentde * |[ Highest Geometric Highest Arithmetic Highest Arithegtte iNumber of Value Meae Nsuber of Value Mean llumber of Valu Nean |'

lStation Year Observatione iv.gtd j g/e ) Observations lug /s, 3) (va/m3) Observations 'h/ (vale ) i <
3

} ,1
La Cren8e. Ry. 1973 IIA 91 55 - - - - - -

C
,

1974 56 109 47 56 84 13.1 56 NA 15.3 i
.

Carrollton. By. 1972 18 4 104 50 NA 81 20.2 stA NA 16.6 |middio Sc 1) 1973 NA 123 48 NA 68 13.7 NA NA 15.5,
*

.

1974 60 120 50 60 139 16.4 60 NA 19.2 i
'

.
., Carro!! ton. Ry. 1974 17 112 45 -

r (Sid May Form)
- - - - -

8
:

-- --
Carrollton, Ry. 1974 10 109 49 - - - - - -

(P. Carraro Fare)

y Carrollton. Ry. 1974 15 149 62 - - - - -

g (Martin Nursery)

Charlestova Ind. 1972 9 106 43 - - - - - -

t
1973 10 174 119 12 34 15.7 12 58 16 j,

1974 57 119 58 40 118 25.7 50 77 28.6 8

1975 28 99 50 24 97 21.4 22 66 21.4

Medtoon. Ied. 1973 29 68 36 20 126 23.6 25 63 12 4
1974 52 107 41 50 16 17.8 30 47 12.4 l.

'1975 27 87 32 28 29 14.5 27 220 29.0
k'.

-

I
* Eased on 24-hour bubblers. j
Locations with reference to alte are shows on Ft8ere 5.1.2-1.

"Not avellable.' '
i

Source: Cosamwealth of Rentucky, 1975b '

State of Indiana. 1975 I
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TABLE 5.1.2-4 {.

3
5UMMARY OF AIR QUALITY DATA FROM THE IKEC-CLIFTY CREEK AIR HONITORING SYSTEf 1,

FORTHEPERIODFEBRUARY1974THROU]) JANUARY 1975"
1

(Concentrations in ug/r. ', {

-(r
.

Honitoring Location ! -

Liberty Cantp North Bacot Rykers Hebron
>y- - - ' '

Follutant Ridge (1) Creek (2) Madison (3) Ridge (Q Ridge (5) Church (6)
I

Sulfur Diox.ide

Number of Hourly Observations 6,945 6,346 7,428 7,538 6,921 7,766
Annual Arithmetic Mean 44.5 28.8 47.2 31.4 39.3 28.8 "

24-Hour I;aximum 278 191 459 267 212 267 i

a 3-Hour Maximum 692 1,079 1,289 519 880 582 !i'
1-Hour Maximumb 828 1,365 1,955 686 1,166 762 4-

#
Times > 365 (primary standard)? 0 0 2 0 0 0 fTimes > 260 (secondary standard)d 2 0 6 0 0 1 <

Times > 1,300 (secondary standard) 0 0 0 0 0 0 f_
Total Suspended Particulates

Number of 24-Hour Observations 343 325 335 303 331 327 ; ;
Annual Ceometric Mean 48.8 51.5 57.8 43.9 49.9 47.5 -|
24-Hour Maximum 285 152 250 163 216 137 ii
Times > 260 (primary standard) 1 0 0 0 0 0 /

([
Times > 150 (secondary standard) 1 1 8 2 2 0

r
Oxides of Nitrogen

Number of Hourly Observations 6.285 - - 5.529 1,069 -

Annual Arithmetic Mean 46.0 - - 50.0 52.0 -

!
" Indiana-Kentucky Electric Curporation operates 7 monitoring stations in the Hadison area, .'
but data are available for only 6.

|
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TABLE 5.1.2-4 (Continued) -

-

At the time monitoring was conducted, Indiana had a 1-hour SO2 secondary standard of 1,100 ug/m . This has ,
^

since been removed from the Indiana ambient air quality rulen and regulations and a 3-hour secondary standard ;

of 1,300 pg/i3 imposed.
3*The federal and Indiana 24-Hour Primary Standard is 365 9 /m . The number of times > 365 represents the number

of days on which a 24-hour running mean exceeded 365 pg/m
3.;

- The Indiana 24-Hour Secondary Standard is 260 pg/m . The number of times > 260 represents the number of days
3on which a 24-hour running mean exceeded 260 pg/m . ,

~ ~ ' ~ ISource: Indiana-Kentucky Electric Corporation, 1975.
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TABLE 5.I.2-5

AIR QUALIIY MONITORING STATION NAMES"

s.

IKEC-Clifty Creek Field Monitoring Network

Number Station Name'

1 Liberty Ridge, Indiana
2 Canip Creek. Ind! =na
3 North Madison, Indiana
4 Bacon Ridge, Indiana
5 Rykers Ridge, Indiana*

6 Hebron Church, Indiana

.

'

Trimble County Generating Plant Baseline
Air Quelity Sampling Stations

1 Wises Landing, Kent.acky
2 Jones, Kentucky

O 3 Wentworth, Kentucky
4 Willis, Kentucky

5 Bedford, Kentucky

b

Kentucky and Indiana Air Quality
Monitoring Stations

,

1 Madison, Indiana
2 Carrollton, Kentucky
3 La Grange, Kentucky
4 Charlestoen. Indiana

" Refer to Figure 5.1.2-1 for locations of stations.
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TABLE '3.1. 2-6.

ONSITE AMBIENT AIR QUALITY HONITORING SCHEDULE 1975 _

TRIMBLE COUhTY CENERATING PLANT

aMonitoring Location,, g,,pyg _

Period Wises Landing Willis Jones Wentworth Bedford

Spring
Start 4/26 4/30 5/19 - -

Stop 5/26 5/18 5/26 - -

Total Days 31 ~ 19 8 - -

Sumner
Statt 7/25 7/5 7/5 7/ 30 -

Stop 8/11 7/29 7/25 8/11 -

i Total Days 18 25 21 13 -

I Autumn
9/15 9/30Start 9/15 - -

9/30 ~0/16Stop 10/16 - - .

16 16Total Days 32 - -

Winter
Start 11/14 11/14 12/2- -

12/2 12/30Stop 12/29 - -

Total Days 45 18 28
--

Total Days of
Sampling for the
Entire Feriod 126 44 29 4/ 44

" Refer to rigure 5.1.2-1 for locations of monitoring stations.

'o
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Wind direction (tens of meters)
%

'Wind speed (tens of meters)

Wind direction--standard deviation

Temperature

Sulfur dioxide

Nitrogen dioxide
.

Nitric oxide

Total oxidants (as ozone)

Carbon monoxide

Hydrocarbons

Data were recorded as 15-minute averages on a digital paper-punch sys-
tem and were later reduced to 1-hour averages.

Total suspended particu Lates were measured at both trailers co
alternate days for a 24-hour period. Hydrogen sulfide was measured
periodically by means of a tape sampler in the spring; however, this

N., was discontinued in subsequent sampling periods because concentrations
were below the detectable limit of 0.001 ppm. Results of the spriag,
summer, autumn, and winter sampling and a summation of all the periods
are presented in Tables 5.1.2-7 through 5.1.2-11. While the sampling
periods were much too short to establish meaningful comparisons with
annual average standards, they are sufficient to provide an indication
of local tendencies. The following commenes refer to the summary values
presented in Table 5.1.2-12.

Sulfur Dioxide

Concentrations of sulfur dioxide at all of the monitoring sites
were slightly higher thsn those observed at Kentucky and Indiana mont-
toring locations but were still well within the secondary standards.
Generally, atmospheric conditions in summer and autumn are most condu-
cive to high pollutant concentration; however, the onsite data indicate
that concentrations were highest in the spring and winter. This is
possibly a function of residential and commercial space heating emissions.,

To evaluate the influence of the Clifty Creek Power Plant on sulfur
dioxide levels, average concentrations as a function of wind direction
were compared and the maximum values summarized in Table 5.1-2-12.
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TABLE 5.1.2-7 i

! ,

SUMMARY OF ONSITE Alk QUALITY FOR THE SPRING 1975 HONITORING PERIOD q
'

TRINBLE COU":TY CENERAT W. PLANT
,,

! i
Observed

Secondary Concentratica (pg/m ) Data )
Averaging Standard - gg,e, Collection 1

( 3 !_. ug/m ) Landing Willis Jones Efficiency (2)Follutant Interval

Sulfur Dioxide 3-Hour Maximum 1,300 180 268 120 93.8 -

824-Hour Maxionra 365 66 113 71
Annual Arithmetic .'

Mean 60 29 55 55 .

j
'

* Particulates 24-Hour hximum 153 103 112 123
, g( Annual Geometric

Mean 60 54 70 78

(Number of 24-Hour Samples) (30) (10) (8)
|Nitrogen Oxides'd Annual Arithmetic

Mean 100c 26 30 30 95.6 '

*| Carbon Honoxide 1-Hour Maximum 10,000c 3,971 2,233 1,506 82.6 ,

'c8-Hour Maximum 40,000 1,751 1,482 1,257

- Nonnethane

| Hydrocarbons 3-Hour Maximum 160c 549 560 588 81.3 j

(6-9 a.m.)
Photochemical

oxidants 1-Hour Maxist.m 160* 212 336 181 95.5
.

Hydrogen Sulfide 1-Hour Maximum 14 Belowde-actablelimitgf
0.0001 ppm or 0.08 pg/m

i! ;

| |

; ' Primary standard.'

| **2* !
<-

'
l cSame as primary standard.

|

1

i

f !
,

k
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- - -



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

o- o Ov-- ?-=.
( ( (_ j

'

l
.

TABLE 5.1.2-8 h a

l- |
SUIEARY OF ONSITE AIR QUALITY FOR THE SUMMER 1975 MONITORING PERIOD

TRIMBLE COUNTY GENERATING PLANT.. ,

i.

Observed 3
o'

Secondary Concentration (pg/m ) Data
! Averaging Standard Wises Collection '

} Pollutant Interval (ug/m3) Landi_ng Willis Jones Wentworth Efficiency ( ) .j
,

Sulfur Dioxide 3-Hour Maximum 1.300 162 134 92 136 93.4 4'

'

24-Hour Meximum 365a 71 68 44 58 ]
_ __ . 1 . Annual Arithmetic i ,

Mean 0 24 34 21 29
' '

*
"

Particulates 24-Hour Maximum 150 60 78 63 86 ,

1 Annual Geometric
Y Mean 60 46 57 54 60 1

'

5 (Number of 24-Hour Samples) (16) (10) (9) (12) |
Nitrogen Oxides Annual Arithmetic

bMean 100 22 22 34 28 87.8 ,

b !
Carbon Monoxide 1-Hour Maximum 10.000 1.6'!2 670 1.187 645 73.4 < .

b8-Hour Maximum 40.000 1.383 536 850 476
i

Nonmethane .

bHydrocarbons 3-Hour Maximum 160 2.319 641 45 598 73.3 )
1' (6-9 a.m.) ;

r .;

! Photochemical .

|i Oxidants 1-Hour Maximum 160 228 145 245 122 91.1 i

I ''

Hydrogen Sulfide 1-Hour Maximum 14 Not Sampled (refer to text)
?

__ _

'

'. " Primary standard.
'f

I bSame as primary standard, t |3
,

,

'*
_ _ _ _ _ _ ,_
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TABLE 5.1.2-9
*

SUMMARY OF ONSITE AIR QUALITY FOR THE AUIUMN 1975 MONITORING PERIOD,

TRIMBLE COUNTY CENERATING PLANT,

1Observed 3Secondary Concentration (ug/m ) Dats '

;,
Averaging Standard CollectionWises ,

3 Wentvorth Bedford Efficiency (%) ;Pollutant Interval (UR/m } Landing

[ Sulfur Dioxide 3-Hour Maximum 1,300 145 215 168 83.1
24-Hour Maximum 365a 65 57 69* .

- Annual Arithmetic-

Mean 60 24 26 39,

." Particulates 24-Hour Maximum 150 84 41 103

y Annual Geometric
Mean 60 43 31 66g

(Number of 24-Hour Samples) (14) (5) (8)

Nitrogen Oxides Annual Arithmetic
bMean 100 50 48 64 94.2
bCarbon Monoxides 1-Hour Maximum 10,000 3,323 802 5.014 75.7
b8-Hour Maximum 40,000 1,485 660 2,114

Nonmethana 1-
~~~

bHydrocarbons 3nour Maximum 160 542 1,012 1,095 13.4 i

(6-9 a.m.) '

i

Photochemical -

Oxidants 1-Hour Maximum 160 258 156 214 80.2 1b
,

Hydrogen Sulfide 1-Hour Maximum 14 Not Sampled (refer to text)

<

.

* Primary standard. I

bSame as primary standard. j

|
*

|-
.

s ( l

_ . . . _ _..
,
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TABLE 5.1.2-10
'

1

| SUM 4ARY OF ONSITE AIR QUALITY FOR THE WINTER 1975 MONITORING PERIOD ! |

| TRIMBLE COUNTY GENERATING F1 ANT -

-
;

Observed
3Secondary Concentration (va/m ) Data ,

,

Averaging Standard Wises Collection ' <

Follutant Interval (pa/m3) Landing Wentworth Bedford Efficiency (I) 5
,.

'' Sulfur Dioxide 3-Pour Maximum 1,300 253 189 331 97.0
24-Hour Maximum 365* 80 74 112
Annual Arithmetic Mean 60 29 37 42

'

|- Particulates 24-Hour Maximum 150 49 60 95
'A2nual Geometric Mean 60 31 34 41

:
(Number of 24-Hour Samples)

Annual Arithmetic Mean 100* 94 42 88 85.6 )[ ,Witroger. Oxides
-

Carbon Monoxide 1-Hour Maximum 10,000* 5,389 751 1,421 85.5' '

8-Hour Maximum 40,000* 2,052 461 716 i

.I :

* Nonnethane i
'

-

Hydrocarbona 3-Hour Maximum 160* 641 376 2,017 80.1 '
'

.

'

,
' (6-9 a.m.) ,

8 :
Photochemical I i

' -

COxidants 1-Heur Maximum 160 371 228 130 97.7 .

,

Hydrogen Sulfide 1-Hour Maximum 14 Not Sampled (Refer to Text)
,

'
. ,

; " Primary standard. ,

b
~ I

NO +HO | ,'
2 I

*Same as primary standard, j
,

! ;.

.' _ . s ad .

'
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TABLE 5.1.2-11'

*

SUMMARY OF ONSITE AIR QUALITY FOR THE SPRING, SUMMER, AUTUMN, AND WINTER

f'1975 MONITORING PERIODS,

TRIMBLE COUNTY GENERATING PLANT *
,

.
'

I Observed *

I Secondary Concentration (ug/m ) Data3'

,T Averaging Standard Wises Collection
3y Pollutant Interval (pg/m ) Landing Willis Jones Wentworth Bedford Efficiency (I. j

|
[ Sulfur Dioxide 3-Hour Maximum 1,300 253 267 121 215 331 92.4
I 24-Hour Maximum 365* 80 113 71 74 112

Annual Arithmetic ]
'

Mean 60 26 44 29 31 42

b Particulates 24-Hour Maximum 150 103 112 123 86 103
Annual Geometric- "

Mean 60 41 57 54 44 50
,

h (Number of 24-Hour Samples) j'

Nitrogen Oxides Annual Arithmetic |
*

b.

Mecn 100 54 24 ?2 40 80 89.9 |

' b
| Carbon Monoxide 1-Hour Maximum 10,000 5,390 2,240 1,510 802 5.010 79.8

b
8-Hour Maximum 40,000 2,050 1,480 1,260 660 2,120

I
.

'

E Nonmethane
' i

,4 Hydrocarbons 3-Hour Maximum If0 2,320 641 588 1,010 2,020 77.2

J. (6-9 a.m.)
I Photochemical \ |
; b

0xidants 1-Hour Maximum 160 279 336 245 228 214 93.8 '

3
Hydrogen Sulfide 1-Hour Maximum 14 Below detectable limit of 0.0001 pg.m or 0.08 pg/m

. .

f' '

f " Primary standard. j

{ b :4me as primary standard. 1!
|j. .

,, ,

|
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iABLE 5.1.2-12
i

?
MAXIMUM DIRECTIONAL AVERACE SULFUR DIOXIDE CONCENTRATION

TRIMBLE COUNIY GENERATING PLANT j*-

!

* i

Monitoring Location
'Wises

Landing Willis Jones Wentworth Bedford*
,

!Approximate Direction '

to Clifty Creek Plant N N N NNW NNW

SPRIlO
!Wind Direc: ion" SSW 35W NW - -

Directional Average !

(pg/m ) 41 67 823 }
- -

Number of 15-Minute ,

|Averages 129 123 11 - -

Prevailing Direction ;
ifor monitoring
!period SSE E S - -

,
SUMMER

| '

| Wind Direc. tion * W ENE SW NE -

Directional Average *

(ug/m ) 31 52 29 393 -

Number of 15-Minute
.% Averages 116 92 95 53 -

Prevailing Direction
for monitoring ,

period WNW NNW NNW N -

{AUTUMN

Wind Direction" SSW S S- -
,

Directional Average
41 .55(ug/m3) 66 - -

Number of 15-Minute
106 160 -

Averages 106 - -

Prevailing Direction
for monitoring

SSW SSWperiod N - - .

I
1

WINTER g

NW NW !Wind Direction * S - -

7 Directional Average !

69 83 i3(pg/m ) 43 - -

Number of 15-Minute .

13 62Averages 411 - -

Prevailing Direction n
i

for monitoring
SSE S I',, period SSE - -

!,

C -.
- " Associated with maximum S02 concentration.

,

5-23 ,

;
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Despite the number of periods in which northerly winda prevailed, sulfur -

caxide emissions from the Clif ty Creek plant did not cause nigh concen-
trations on or near the Trimble County site. Onsite sulfur dioxide con-
centrations seem to be affected by more distant s,ources to the south i

and west in the vicinity of Louisville. |
*

*
,

Particulates

Oncite total .nspended particulate concentrations were similar to
ivalues obtained by Kentucky and Indiana. Geometric mean concentrations

for the sampling period ranged from approximately 45 to 55 pg/m3 The g,

higher concentrations observed during the spring sampling period were j
anticipated because plowing and planting activities on onsite and i

inearby agricultural land create considerable amounts of airborne parti-
|culates. While the overall sampling period was relatively shi rt, a to-

tal of 161 (24-hour) samples were collected, which, it is felt, lend t !

iconfidence to the summarizations. :
|>.

Nitrogen Oxides ',
i

Like sulfur dioxide concentrati ms, the average oxides of nitrogen ,

concentrations were sli @ tly higher than those observed at Kentucky and
Indiana monitoring stations. Average concentratigns (which range f rom320 to 80 pg/m ) were below the standard (100 pg/m ). The relatively
high average concentrations observed at Bedford were probably a function

sof the proximity to residential, commercial, and vehicular sources in
the downtown area.

Photochemical Oxidants

In every monitoring period, photochemical oxidant concentrations
f requently exceeded the 1-hour standard (160 pg/m3). The highest con-

3centration was 336 pg/m .

Carbon Monoxide
,

As is typical of rural locations with little vehicular traffic,
carbon monoxide concentrations were consistently well below both the

3 31-hour (40,000 ug/m ) and 8-hour (10,000 pg/m ) standards. The maximum
3observed 1-hour average concentration was 5 390 pg/m , and the mart =um

8-hour average concentration was 2,050 pg/ab.
.
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Nonnethane llydroccrbons'%-~

the .InnenWith the exception of the summer monitoring period at'
in ex-

monitoring location, nonmethane hydrocarbon concentrations were
(160 pg/m ) at each monitoring location and during3 3cess of the standard The maximum observed concentration was 2,320 ug/m.

cach sampling period.,
'

at the Wises Landing site. s

i Summary of Onsite Air Quality

While a longer sampling period would have been desirable, these
| data indicate that sulfur dioxide, particulate, and nitrogen oxide ,

; concentrations on and in the vicinity of the proposed plant site are
below secondary standards and are consistent with concentrations report-

Carbon monoxide cone' *eations are very low|

|
ed by Indiana and Kentucky. '

|
and typical of rural areas. Photochemical oxids

d nonmethane hydro-
. css of the standards,carbon cancentrationa are, however, frequesitly fe.

Hydrogen salfide concentrations were below detectable If mits.;

i
.

4

5.1.3 Ambient Noise Levels

! Measurement Procedures
i The range of sound pressures detected by the human car varies from ,

3 4 10-3 atmospneres:

|
2 x 10-10 atraospheres at the threshold of hearing to 2 .

But because the use off or sounds which are so loud as to be painf ul.
atmospheres to describe sound is swkward, sound levels are generally|

w,

expressed in terms of the decibel (dB), which is the logarithm of thethe thresh-observed sound pressure level to the sound pressure icvel at
i

old of hearing.

The human ear does not respond to sounds of different frequencies
Instead, sounds at a low frequency do not seem as.

in a unif orm manner. To account! loud as those with equal intensity but a higher frequency.
for this, the A-weighting system was devised to simulate the response of;

A-weighted sound levels are expressed in dB(A) and arethe human ear.
used to evaluate hearing damage risk and community annoyance impact.i

l In order to provide baseline environmental '.oise data, a survey was
;
*

. made of the existing noise levels at the site during tne 3-day period 3

28 through'30 April 1975 Monitoring was conducted at six locations !1

i
(shown in Figure 5.1.3-1), which were selected on the basis of several |

Locations near residences would be indacative of humanconsiderations.
activiry near inhabited areas. For similar reasons, locations selected2

near the river and road would provide data on water and road transporta-. ,

*

Because the site was rural, some locations away fromtion noise.
known human activity were selected. The monitoring locations were all,

selected to provide data which best characterize the ambient noise en-i

vironment of the proposed power plant site. 9
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Measurem*.nts were made with the equipment outlined in Appendix v
V. At two of the locations (PX1 and PX2), cound levels were moni-
tered continuously for a total period of 40 hours to determine diurnal
variations.

., The system used to provide continuous .wasurements was a self-con-
tained, battery-powered, sound monitoring device that observed the A*
weighted s,o'tnd irrel eight times per second, ccmouted a statistical dis-

I
tributiou of such scand levels, and at the end of each hour, recorded
that distribution on a digital tape recorder. The digital recording was
subsequently reproduced into a contentional digital computer for analy-

' sis. i
.

*
'

q.

Periodic taeasurements were conducted manually at five otner loca- J

tions to determine an octa.e band sound level (sound levcis for each ,

octave band with center frequencies 31.5; 63; 125; 250; 500; 1,000; '

2,000; 4,000; and 8,000 Hertz) spectrum characteristic of the proposed
site area and to provide supportive information os, ambient A-weighted
sound levels.

]

Results of Measurements

Ic general, audible noise sources observed at the site can be divi-
i

ded into two categories:

1. Background noise levels from natural sources (birds, | Iy
insects, wind in trees) and some distant, lower-level,
man-made sources

2. Special event noises caused by river barge traffic, air-
craft flyover, and local highway traffic

poring the measurement period, high water levels hindered dredging
activities. However, diesel noise from a dredge moored in the Ohio
River was later judged to be significant. Although quantitative esti-
m.ates of the dredge's ef fect on ambient sound levels are not available,
it is considered to be a temporary source. Additionally, percussion
f rom an artillery firing range was noted during a site visit.

percent of the time and of ten used to rekes(ent the " background ambient"
During the monitoring period, the L that voise level exceeded 90

noise level) ranged from 30 to 4u dB(A) during the day and 25 to OO db(A)
at night. Thece relatively low levels are indicative of rural, sparsely
populated areas. The L (which represents " intrusive r.cise" levels)
raegedfromapproximateh55to60dB(A)curingthanight to between 65-

* and 70 d3(A) during the day. The octave sound levels describing the
backgcound noise environment have been separated into daytime (7 a.m. to
10 p.m.) and nighttime (10 p.m. to 7 s.m.) groups. The ranges of octave

,

band data in these two groups are shown in Figures 5.1.3-2 and 5.1.3-3.
.

These figures show the typical daytime and nighttime background octave *

band noise levels encountered around the site (hatched area)..

, -,
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They aise represent, by the dotted field, the typical range of higher
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During the messerement period, background A-weighted sound levels4 vert < dominated by bird and insect noine. With barge, auto, and 1.ircraf t
passage occasionally producing higher, intrusive so'and levels. The,

'

data also indicate that sound levels near the Ohio River and Wises "

Landing are higher by epproximately 10 dB than at locations f arti.cr f rom
the site due to the influence of river and highway traffi.:.
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5.2 LAND
. .

\ The following diJeussion of the land components of the environment%-

; likely to be affected by the proposed project is generally divided,

into a consideration of the areas to be affected by the plant and its
operations (the plant sita and adjacent ravines) and by the transmiseion4

lines (Kentucky transaission line corridor an] Indians preliminary
,- transmission lin< corridor).

,

5.2.1 Phywiography and Toponraphy

Plant Site and Ravines
1

: The plant site is located at the northern edge of the Interior Low
Plateau physiographic province sad within the Outer Bluegrass Subsection
of the Bluegrass Region of northern Kentucky (see Section 2.2.1 for a
doscription of regional physiography and topography). The Highland Rim
Section lies immediately to the west of the plant site, encompassing
southern Indiana and portions of western Kentucky. To the north of the

i plant site lies the Central Lowlands physiographic province (see Section
2. 2.1) .i

Most of the site is on a level or gently sloping flood plain of the
Ohio River; the remainder consists of steeply sloping, 300- to 400-foot-
higa bluffs. An outsash terrace and a modern alluvial plain along the

O river banks, as shown on Figure 5.2.1-1, comprise the floed plain. The
alluvium is relatively featureless, approximately 100 feet thick, and

\-- deposited on bedrock that is a scheurf ace exteneton of the valley slopen.
The uplands or plateau to the east of the site varies from gently rolling
with some dissection to a sharper, highly dissected landscape. Some'

gullying has taken place, and the larger streams show signs of rejuvens-
tion. The uplands are in an early to mid-mature stage of development
and show numerous signs of karstic topography, including sinkholes,
numerous springs, and disappearing streams.

The floou plain elevation ranges from 420 to about 470 feet above
mean sea icvel, with the higher elevations at the bankside levees and
along the base of the bluffs. The bluffs reach a maxioms elevation of
over 800 feet, with relief ot 350 to 400 feet. The river is approximately
2,000 feet wide, with a variable depth to 35 feet that is at an elevat13h s

| of about 385 feet at its deepeat point.

Preliminary Transmission Line Corridor (Indiana)"

From the Ohio River valley, the route passes across four geologic
environments. The topography of most of the preliminary corridor is-

nearly flat. Sedimentary strata dip imperceptibly westward beneath a*

surficial blanket of glacial till that covers most of the region.
,

.

"Information on the plant site and ravinew is applicable to the
g Kentucky transmission line corridor.

<

* \,%,

\)
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5.2.2 Ceologic Setting %.-

Stratigraphy
Plant Site and Ravincs

t Unconsolidated sediments of the Ohio River valley in,:lude granular
glacial outwash deposits that overlie the bcdrock channel and a thin
c.antle of fine-grained alluvium that blankets the surface of the flood
plair.

The Holocene (Recent) age layer of surficial alluvium ranges in
composition from brown, sandy silt to silty clay. The alluv> m is gen-
erally from 6 to 15 feet thick throughout the upper terrace of the flood
plain, although it is up to 40 feet thick at the Lank of the Ohio River.
The Holocene alluvium has been deposited on the flood plein as a result
of floods since the Wisconsin Glacial Stage.

Underlyisg the Holocene alluvium is a thick wedge of coarse-grained
glacial outwash deposits; the thickness of the deposits ranges from zero
at the eastern valley wall to ever 120 feet in central portions of the
flood plain. The top of the outw.sh generally lies between elevations
450 and 465 throughout the upper terrace area. Adjacent to the Ohio River,
the uutwash begins at elevation 440 in the center of the property but
falls off to about elevation 405 to the north and south of the subsurface
high spot.

#The glacial outwash deposits are typically composed of fine- to
coarse-grained sand often containing some gravel or cobbles in varying
proportions. The base of the outwash deposit is usually marked by a
bed of large boulders and cobblec just above the top of bedrock. Pre-
liminary borings indicate that the top of bedrock varies from elevation
327 to 342 under most of the site occupied by the flood plain, beyond the
slope of the valley wall. A generalized subsurface cross section through
the central portion of the site area is shown on Figure 5.2.2-1.

Two ravines, RA and RB, extend eastward from the river bluff at the
northern portion of the site. Preliminary borings indicate that the
bottom of each ravine contains a blanket of soil from 30 to 37 feet thick
and that the top of bedrock is near elevation 405 at the mouth of each
ravine. Soils within 5 to 15 feet of the groutd surface are described as
silts and clays with variable amounts of sand and gravel. Below the
surficial material, a gray clayey silt soil of medium stiff consistency
was encountered by the preliminary borings.. The presence of organic
material within the clayey silt stratum suggests a glacial lacustrine
origin of the deposit.*

,

Bedrock units immediately uaderlying the plant site consist of
sedimentary strata ranging in age from Middle Silurian to Upper Ordovician.
The aresl extent of these upper bedrock units is shown on the Geologic
Map of Trimble County, Kentucky, Figure 5.2.2-2. The stratigraphic de-

i scription of bedrock innits is g,1ven on the Geologic Column, Figure
I L 2.2-3. -

. _ _ h
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Sil.arian strata occur over most of the upland areas and are the }i

} youngest bedrock formations on the plant site. These strata are princi-
'

j pally composed of limestone and dolomite formations, interbedded with
shale members that are generally less than 15 feet thick. The areal

!

! extent of Silurian strata on the site is limited to a very small fringe ,

i
- on the eastern property boundary. As interpreted from the lower limit
.

!

j of karstic development shown on a detailed topographic map of the plant
site, the base of Silurian age f ornations occurs at approximately

,

elevation 730 to 750. The base of Silurian strata has been found at about .

J :

i elevation 700 at the Marble Hill Nuclear Generating Station site, almost
j direcci: across the Ohio River from the Trimble County Generating Plant

|
i site. *

1 ti

j Strata of Upper Ordovician age form bedrock units throughout most !

! of the plant site. Directly below the Silurian contact is the Sa2uda
j Formation, a thinly bedded dolomite unit about 63 feet thick. The Saluda
i

Formation is underlain by the Dillsboro Formation, a thlck sequence of -

i limestone and dolomite interbedded with shale. Most of the carbonate beds
1

are thin, rather coarsely crystalline, and contain numerous fossils.
; Uoper Ordovician strata, collectively known as the Richmond Group (below
| the Saluda Formation), and the underlying Haysville Group are both included

in the Dillsboro sequence.

|
The Dillsboro Formation extends from approximately elevation 680 to

I far below the flood plain and bedrock channel of the Ohio River buried
valley.

|
1he Kope Formation (or Eden shale) underlies the Dillsboro Formation

: at depth and is the lowest unit of the Upper Ordovician Series. The
i

q Kope Formation does not outcrop on the site, altheugh it is present at
'

depth. Middle Ordovician, Lower Ordovician, and Cambrian strata also2

! occupy the subsurface domain above the Precambrian basement surface.
l

| Prelim! nary Transmission Line Carridor (Indiana)* |
8

4

i
The eastward portion of the preliminary corridor will cross the Ohio

River alluvial plain. This flood plain area is usually filled with sand'

and gravel outwash, which is up to 100 feet thick in places. At the sur-
i

j face of the ficod plain, a blanket of silty clay usually overlies the
! coarse outwash materials.
!

j ' thinly bedded limestone and shale strata of Late Ordovician age 1

l

'|
underlie the Ohio River alluvial plain and outcrop along the valley walls.

( The individual limestone beds are rarely over 3 feet thick and are encased |

,

!

| *Information on the plant site and ravines is applicable to the Kentucky
transmission line corridor.- y

s

%
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in beds of hard shale. The Ohio River valley walls, particularly the
'. lower part, may be covered by a mantle of colluvial soils, which are de- i

rived from the weathering and downslope movement of the parent Ordovician '

strata. ~~.

From the upper nill slopes of th.e Ohio River valley wall to about '

2 miles east of New Washington, Indiar,a, the preliminary corrf der will
cross a zone of Silurian aga strata coeposed mostly of limestone or
dolomite, with some minor shale beds. These Silurian strata reach a
maximum thickness of 120 feet and directly overlie the Ordovician strata.-

The Silurian limestones are au;ceptible to solution activity that often
results in cavitica and shallow sinkholes in many areas. Sinkt: ole devel-
opment is not extensive due to the presence of interbedded shale layers
that inhibit free migration of ground water.

The western portion of the preliminary corridor is an area of
Devonian age limestones and dolomite strata up to 90 feet thick. Similar
to the underlying Silarian beds Devonian age strata are also susceptible
to a minor-to-moderate degree of solution activity. The outcrop belt of
Devonian strata is broken only by the valley of Fourteen }ille Creek, where
Silurian strata are again exposed.

,

The entire upland portion of the proposed route may contain a thin -

mantle of glacial till overlying the bedrock. This till layer is of the
Illinoian Glacial stage and has a well developed soil profile because
of its age. The till, often referred to as " hardpan," is composed of a

; dense, heteregmeous mixture of sand, gravel, silt, and clay.

Structure of the Plant Site, Ravines, and Transmission Line Corridors s./

No major geologic structures are known to exist in the vicinity of
the plant site. The bedrock strata are nearly horizontal. The regional
dip is toward the west, ranging from 20 to 50 feet per mile. Minor
er.ructures have been mapped in this area (Whitlach and Huddle,1932) and
consist of shallow, small anticlines and synclines.

Seismic History of the Plant Sita, Ravines, and Transmission Line Co ridors

The seismic history of the. proposed power plant site region is
characterized by a lack of damaging eat thquakes in the area. Several
earthquakes of Modified Mercalli Intensity V to VII (Table 5.2.2-1)
with epicenters within 100 miles of the proposed site have been reported.
The closest of these epicenters is related to the Maysville fault, which
is considered to be seismically active. The Maysville fault is believed ,

,

| to be related to the Kentucky River fault, which runs east-west from '
| central Kentucky to the West Virginia-Kentucky state line. The Maysville

,

*

| fault is estimated to be older than middle Tertiary in age.
1

l *

Severs 1 shocks have been reported in Maysville, Kentucky, about 90,

miles east of the site. An earthquake in 1854 was of epicentral inten-
.

sity VI. Earthquakes in 1869 and 1933 were of intensity V, and an earth- '

| quake in 1957 was of intensity III. The.;c did net cause any significant -

1

.
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damage near the epicenter on the southern extension of the Maysville
fault. The low teismic activity of the fault is evidenced by the fact'

that the Quaternary and Tertiary sediments along the Kentucky River -'
fault have not been shifted.,

Several other earthquakes of greater intensity had their epicenters
at distances greater than 150 miles from the proposed plant site.
Probably the most severe carthquakes ever experienced in the northeastern fUr.ited States were the New Madrid earthquakes of 1811-1812. From the
earthquake reports in the Cincinnati area near the Ohio River, it has,

' been projected that the earthquakes at the epicanters had an intensity of
III on the Modified Mercalli scale and a magnitude of 8 on the Richter scale.

yIt is suspected that the intensity of the New Madrid ecrthquakes was s

probably the greatest earthquake intensit) ever experienced by the pro- iposed power plaat site. Th.s probable intensity at the site is er,timated
ti: have been almost V on the Modified Mercalli scale, corresponding to a
ground acceleration at the site of approximately 2.4 percent of the
acceleration of gravity.

The New Radrid earthquakes had their epicenters along the Mississippi
River fault near the Missicsippi Embayment. The Mississippi Valley fault
zone begins at the Mississippi Emba/ ment and extends northeast
to Vincennus, Indiana. The fault is tectonically very active.

,,

The above-mentioned faulta are shown on the egicnal fault map in
Section 2.2.2.

J
5.2.3 Surficial Soils

'Plant Site and Ravines

Trithle County is divided into four soil association areas, each in-
cluding soils that occur together in a repeating pattern (Figure 5.2.1 1).
Two associations exist on the project site--the Wheeling-Weinbach- j
Huntington Association (flood plain) and the Beasley-harcer-Fairmount
Association (uplands) (U.S. Department of Agriculture,1971).

The following is a general diJcussion of the two : oil types on the
.

'

.

project site; it is based on the most detailed data obtained to date
{by the Soil Conservation Service (U.S. Department of Agriculturo,1971).
,

I

The Wheeling-Weinbach-Huntington Association occupies about 7 *

percent of the county. The cssociation is composed as follows: a

!

Wheeling soils 30%
|

-
,

Weinbach soils 22% '-
;

Huntington soils 20% i-

Minor soils 28%)
-

,

Minor soils are the Newark, the Sciotoville, and the Larkin soils.
.

.
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Wheeling soils are generally present at higher elevations toward the
back edge of the flood plain area. They are deep, naturally fertile, vell-
drained loamy soils. In lower lying areas, they are subject to flooding.

Weinbach soils, usually present at higher flood plain elevations, are
deep, somewhat poorly drained, and silty. They have a fragtpan at about: *

18 to 20 inches. They are subject to occasional flooding when present
in lower lying areas.

TheseHuntington soils are present'along river sides of the site.
soils are deep, silty, well drained, and subject to annual flooding.

i,

The characteristics of the minor soils range from somewhat poorly
i drained (Newark), through moderately well drained (Sciotov111e), to.

excessively drained (Larkin).,

s

The Beasley-Mercer-Fairmount Association occupies about 38 percent
of the county. The association is composed as follows: r

,

t

29%
f

Beasley soils -

27%Mercer soils -

; Fairmount soils 26%-

| Minor soils 18%-

Minor soils are the Lowell, Cynthiana, and Fairmount soils on the uplands
and the Boonesboro along the flood plains.

t
Beasley soils are primarily found along narrow ridge tops and adjacent| b

j upper slopes underlain by marl at about 30 inches. These sails are deep,
I well drained, and clayey. Mercer soils, which are present on gently

sloping ridge tops and in a few places in the flood plains, are deep,
silty, and moderately well drained. They have a compact fragipan about
22 to 24 inches below the surface. Fairmount soils, which are shallow,
clayey, and rocky, occur primarily on steeper slopes.

In the county, a large percent of the areas occupied by the Beasley-
Mercer-Fairmount Association (see Figure 5.2.3-1) is not cultivated because
of adverse soil conditions and steep slopes. Fasture is extensive along
ridge tops and smoother hill sides. Many of the steeper and rougher areas
are in woods.

Preliminary Transmission 1.ine Corridor (Indiana)"

The soils of the preliminary transmission line corridor in Clark*

County, Indiana are primarily moderately detp soils formed of loessal,*

glacial till, and alluvial material. A map of the soll associations of
the preliminary transmission line corridor is presented on Figure 5.2.3-2.
Selected characteristics for the soil associations within the transmission

*

. "Information on the plant site and ravines is applicabic to the
Kentucky transmission line corridor.y

i
; '
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line corridor are tabulated for each assocation on Table 5.2.3-1. Cen- )
.

erally, the surface soil texture of the corridor varies frem predominantly
silt loam to stony clay loam and shale. Subsurface soil textures consist -

of silty clay loans to stony silt loam. The soil associations of the
corridor vary widely in drainage characteristics from well to poorly
drained, depending on the surface topography. Areas with steep slopes.

* including uplands, are more well drained, while terrace and flood plain
locations are poorly drained. The soils have slow to moderate permea-
bility. Soil wetness is a moderate problem during the early stages of
the growing season in the low, flat areas.

The soil associations of the preliminary transmission line corridor
have a generally low to moderate natural f artility. Additionally, the
soils are moderately to strongly acid and respond well to liming for
agricultural production enhancement. The soils are suited to cultivation,
and, except when extremely wet or flooded, can be worked easily.

On the land designated as falling within the preliminary transmission
line corridor, the topsoil erosion hazard varies from low to high. The
low erosion hazard cover: the soil associations of the western portion of
the preliminary corridor; the middle of the preliminary corridor has a
moderate erosion hazard; and the steep hills, which drop to the Ohio River
on the eastern portion of the preliminary corridor, have a high erosion
hazard.'

O)' ( Five soil associations are found along the preliminary transmission
line corridor: the Crider-Crayford, the Avonburg-Rossmoyne, the Corydon-
Fcirmount, the Bartle-Wakeland-Haymond, and the Cincinnati-Trappist. s,,

j The Crider-Crayford Association is found on approximately 47.3 per-
cent of the preliminary corridor (see Figure 5.2.3-2). Th: c are deep,i

'

well drained, nearly level to steep soils with a medium-textured to
fine-textured subsoil. They are predominant en uplands and are suited to
most of the crops commonly grown in the area.

The Avonburg-Rossmoyne Association is found on approximately 34.3
percent of the preliminary transmission line corridor area (see Figure
5.2.3-2). These soils are deep to moderately deep, well drained, gently
sloping to strongly sloping,~with a medium-textured to fine-textured
subsoil. They have a low erosion hazard.

The remaining soil associations, in descending order of imp'ortance
within the preliminary transmission line corridor (see Figure 5.2.3-2),
include the Corydon-Fairmount Association (9.7 percent); the Eartle-

* Wakeland-Haymond Association (6 percent); and the Cincinnati-Trappist,

Association (2.7 percent). Each of these associations is somewhat.

distinct and a full review of the characteristics is presented in
Table 5.2.3-1.

.
e

*

__ _
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TA R E 5.2.3-1 )
!

KEl.tCTED SOIL CHARACTER 1STICS, C1 ARK COUNTT TRANSMISSION CORRIDOR
TRIM 51E COUNTY CENERATING P1A!fT ,

1

d

Soll Association
Crtder-Crayford Cincinnatt-iray M Bartle-Wakeland-Haymond Avonburg-Rossmoyne Corydon-Fairmount

'

Percent of site ares * 47.3 2.7 6.0 34.3 9.7

Sot 1 order Alfisc1s Alftsols-ultir.?)s Alftsols-inceptisols Alftsols Hollisols
t
'

$
'

Depth to bedrock (inches) & to 8 2 1/2 to 10 4 to 10 5 to 10 5/6 to 12/3

Seasonal high water C+ 6+ 1 to 6 1 to 6 6+ f
y

table (feet) 9

Depth from surface (inches) O to 65 0 to 72 0 to 72 0 to 72 0 to 19 |
3

t!.$.D.A. textura Sitt 1%s (;* silty $11t loan to sitty clay 511t loan to silty clay Silt loan to tr m Stocey silt loan to , a

clay loam loan to shale loan stoney cisy loam j j

I
!!nitled M1 or C1 to Ch M1 or C1 to Ch M1 to C1 M1 to C1 M1. C1. to Ch

Fermeability Moderately slow Slow Slow to moderate Slow Moderately slow
5
f'Y Natural soit drainste voll drained to poorly well drained to roorly Well drained to poorly Moderately well drained Excessively dratoed ,

* dratned drained trained to poorly drained 1 |w
s,

E I
Use'Itattations Erosion and runoff Erosion and runoff 3Itsht to medium Strongly acid Erosion

acidity -[
* 1

Shrink /svell potential Low Low to moderate low Low to moderate low to high
. ,1

Natural fert111ty low Low Lov to moderate Low MoJerate to high*
,

1
Farent material Loess and weathered toess and glectal till Silty sediments and toess and stectal till Weathered !!aestone

.' limestone over shale mixed alluviins and calcareous clav !,

shales t
5

Ercatan hasard Moderate Moderate Slight to moderate low High

.i .

*
Est le.at ed.

,

Scurce: Xickell. 1974 .

.
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5.2.4 Terrestrial Flora and Fauna, i-

*
Flora of the Plant Site

The vegetation baseline study of the plant site area was conducted
by consultants from the University of Louisville's Water Resources

k Laboratory and begun in April 1975. At this time the sludge disposal
ravines had not been included in the plant design.

Following a site reconnaissance in April, it was proposed that four
belt transec*s, each 2 meters wide, would be studied at intervals accord-.

ing to methods outlined by Vasek, el d. (1975). The transects (AW, SW,
CW, DE) were to be located as follows: (1) near the southern end of the site;

(2) in the area between the originally proposed location of the cooling
towers and the plant proper; (3) midway between the original site of the
cooling towers and the present south of the diverted Corn Creek; and (4)
in the area of the preposed diversion of Corn Creek near the northern edge
of the site (see Figure 5.2.4-1). In addition, it was proposed that 10
quadrats of appropriate size be laid out in the various habitats of the
plant site.

Additional reconnaissance in late April indicated that the point-
centered quarter method (Cottaa and Curtis, 1956) would provide more
meaningful information in the woodland areas.

; In the interval between the two visits in April, a major portion of
the areas laid out along the four transects had been plowed and placed
under cultivation. In order to quantitatively assess the nonwoodland V
vegetation, an alternate plan was put into effect that included the taking
of plant specimens in a number of widespread locations at regular inter-
vals each month, and at the same time recording the relative frequencies
of plants at each area, along with descriptions of the vegetational as-
pects of the area. Reconnaissances were made on a limited basis in other
areas as well. A complete description of survey areas is provided in
Appendix 1.

Easily recognir.able species were noted in the field, and specimens
of other species were brought.to the laboratory for identification ac-
cording to standard guides and keys and the resources of the Davies
Herbarium, University of Louisville (Gleason and Cronquist, 19M, was
the ultimate taxonomic authority). In some instances, critical species
were sent to specialists in particular groups for identification. An
attempt was made to collect at least one specimen for each species at the
site. Specimens were mounted and placed in the Davies Herbarium as a
voucher collection for future reference., .

.

The site was visited at least twice a month during April, May, June,
July, August, and September 1975. The April visits included a spring
wildflower survey. Other visits were made in October and November.

,
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i A listing of common and scientific names of all plant species found g-

on the entire Trimble County site is presented in Appehdix J. Plants ,

,

s.
are listed according to the habitat type in which they are found.

I

The area around Corn Creek was visited on March 15, March 20, and
April 3,1976 for the purpose of conducting a spring wildflower

During the three visits the following areas were checked:(. survey.
pastureland, fallow land, aquatic margins, fencerows, bottomland woods, !

and upland woods. The plant species f,ound in this survey, plus the April i

1975 survey, are listed in Appendix K.

Floristicallyv the Trimble County plant site is within the Western
Mesophytic Forest region (graun, 1950) of the Deciduous Forest Formatsca.
'tuchler (1964) considers the region to be one of oak-hickory forest whose
dominants are bitternut tickory, shagbark hickory, white oak, red oak,
and black oak. Other components to be expected are white ash, black wal-
nut, black cherry, and chinquapin oak.

|

During the survey period, the vegetation of the area was distributed!

approximately as follows:

Distribution of Vegetation - Flaat Site
i

Acres
h

,

b 240
Upland woods 84
Bottomland woods 372Cultivated areas 159 <

Othera
859

TOTAL

" Includes abandoned fields, pasturelt.nd, pond and field margins,
roadsides, and homesites.

'
.

.

The distribution of the major vegetational areas is shown on Figure
5.2.4-2.

# Tilled Crorland Vegetation
e

Tilled cropicnd (see Figure 5.2.4-2) on the site was devoted en-*

tirely to ecrn, eithough is poorly prepared areas, the corn was mixed ,

with dense growths of Johnson grass by the middis of the growing season.
Deo strips of land were now(d for hey, but it is not known if they origi-
nally had been plowed and seeded. ;

|. '

t +-
.

.
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| Pastureland Vegetation
1 .

Most of the pastured areas (see Figure 5.2,4- an th she cppear -

to he unimproved and have been cleared but not plowed an6 ser.ded,
although some portions have been improved by ploving and sc L.g. A
number of large trees have been left, including chinquapt.: osk, black

,

| oak, hickory, and black cherry. The main herbacesus plants inalude well
,

; browsed grasse:, and scattered sorrel, plantain, ciover. da..Mion, and
other low lying weedy species. The most frequent ohrub was coralberry.
The large trees in the area and the composition o? the shrub layer at
the margins of the surrounding woods indica e CW this pastureland wouldI

revert to woodland if left ungrazed for a suff clent length of time.4

Abandoned or Fallow 1.and Vegetation .

Moot of the abandoned or fallow land areas (see Figure 5.2.4-2)
appear to have been abanduned only recently, as there are few or no shrubs
present. The dominant early season plants include fleabane, red clover,
sweet clover, alfalft., chickweed, mustard, butterweed, dandelion, plan-
tain, henbit, buttercup, false buckwheat, dock, and violet. As the season pro-
gressed through the summer, other species became dominant, including
asters, ragweed, Joe-Pye weed, goldenrod, teasel, thorny amaranth, lamb's
quarters, tick-trefoil, jimson-weed, thistic, yarrow, mullein, beggar-ticks,
wild carrot, Japanese clover, evening primrose, and poison hemlock. Fre-
quently occurring grasses included bluegrass, fescue, brome grass, purpletop,
foxtail, timothy, love grass, wild rye, yard grass, and oats. The
two moist field areas were not visited until late August, and at that
time they were covered by a dense growth of asters. Portions of those -

fields appeared to be well advanced into a secondary succession stage, with
numerous saplings of black locust and silver maple scattered throughout.

Abandoned pastureland is occupied mostly by grasses. Plants found
include bluegrass, brome grass, fescue, yard grass, will eye,
and Johnson grass. Scattered shrubs include coralberry, rose, and black-
berry, along with saplings of black locust and silver maple. Scattered
in the area are teasel, thistle, Joe-Pye weed, plantain, cocklebur, rag-
weed, milkweed, clover, and white vervain.

Aquatic Margin Vegetation

Areas where standing water provides aquatic margin communities are
widely dispersed on the site. Ten artificiel ponds were found either
during reconnaissance or from aerial photographs of the site (see Figure
5.2.4-2). Some appear to be new, and no particular marsh or pond vege-
tation had developed within them. Others are older and contain cat-tail,

duckweed, and arrowhead. Trees at the pond margins include willows,o
cottonw d, honey-locust, and red ela. ..

In addition to the ponds, standing water occurs in several wet .

slough areas. These areas contain dense growths of sedges and rushes and .

also support fog-fruit, moneywort, primrose-willow, and three species of |

spike rush. Some of these areas are old, abandoned pasturelands that ;
,

- also contain saplings of silver anple, red ela, and sycamore.
_

i

O
5-60 ,

i
t

; . i

I
.

I
__ _ -___ ___________________



.

.. -- . - . . _. 3 . - . . . ,.

O.
. t

.
.

,

bhk.c.k Nb
k.NEM[|'%[%f&|N27?-wdy- &% i'' peo%

'
;t

,

" it %- \ , A e %
., m 'W'i .' <

,

'~'
' N -:.b .\' fk* g 4- o

.R $., b~ [ '

. c y4*j i

j'6,a'7'h)t.:-'': Ww ~ P:/f 'L

g. - ''

.s ,

h '.
fg% )|||f'fkg|Y|ii

'A'
+ * ' y-

T.,t..-Q!' ,

' ;

...

& :'- %b.:. ;

,

.,..S',.'~i']|*'
'? f f ,ti g0 0 .5d

) g, |
;, 1 .< .

. $.,.,A 4*h. 7j'.
'

+se ><.
<

t. . . -.- . . .y.t.. u. j
.

-

a: .

, * . + x ,,, ,

.. - c.,. .
.

q1 . , . . - . . . ..,,
.. A: :. .

-

.

s. . . 5
, #:

%" "AWF.
.

%~o v. o. - -.-+. . ; ;.

ON*<~

q p &
|. O.. re. : . -

;;,,.u,,4;q, $rJOOOOOOOOOvvv
+ . ...

# * '.t ^ O O O O O O 0 0 O O.O O O C% O .

_ OOOOOOOOOOOCOOW OiD O O u O O 0 9'
O ooooo o n n _o,_o ,gHy.O O O O O O O C I-

_ -

0 0 O o 6 n~'p-o o,o o o o o o o iOO
3 Q'0 0 0 0 0
0 oOOOOO 4 J'OO00OOOOOC 'OO -

O O o .o 6~C- O'O-M - : D00OOOOOOO~

O oooo d '.O O O g O O O O O C,

OOOOO tI ,Q OOOOOOOOO ie ,

,

h, :: - N O_OOOO {
'

4)oo o --- p ' ? g,0 0 Off,.f.'g gy |

; O A
.

;6O Oo //i m: r ~

7' _ ;" 'fH -aOOoOO t o

?, PO -:1 4__b___ - +=vam t

4 R$18 !W+n 1 W ' YCSCIE |
O

...

LEGEND

VA ......i.. .... # O c.iii.... t M o 6.,
1 .. u,i. , .... :3: r...... 15r... ;<< -

,

~

i
.

|

! ? 5?', , , ,

SCALE OF METERS -

.

burce: University of
Louisville, 1975a

. . . . . - - - rr , . . , w ., . :, , . - .
- - ---

I

.

r -- -



.

|
'

|

e-

.

.

-

$ ' / W7( f )Q% ' ~, ,[ W ,,f' 5|ff
*

j f' & ~' o o e' 600 M F '

.' .
-

Jb .

*

ny m'y, g, 3 4
\

k- % '
*

?
f , , ,

|? ~ ^k''y bgj.iki' %,Q fRR.3,}k((
'* '' C |b 'm\

' |I Pf -'
'

| ''

,

g'
.,

hb Y4kh,'e </) . . g([[*,,
'

j + 3

Y 4 ' %' - > ' 1 u
,

'

,ts<M '",.t09^04 vi^ ^- - , ||
'

.

,y ..... @.:yn&Cgo;9 w .. p' p:g: y }o .'g %; gi. m
-, ,,

..... - ..,

w:n'e
K'o A$'j C gO000OOovvvvvvvv g *-

y
'' "O O O O O O O.0 O O O O O O O ' Grossions 'Il e '

; gOOOOOOOO'OOOOOOO . . . .. h1 g , ,

Q A-O-O O O O O O O O O O O O ( _. ! ', o s-

,o [@ -0 0.0 0 0 0 0 0 0 0 0 0 OOUoooo( ,
't

~@T *OOOOOOOOOOOOOOOOOOOO -
y
s c- m

: DOOOOOOOOOOOOOOOOOOO<
| |00OgCOOOOOOOOOOOOOOO \ d O "*

n O $~t? 4'"
,

V >OOOOOOOOOOOOOOOOOOOt f*
$h I

, Et .dOOOOOOO
~ g ,

4
- - --- -

A-, - .
,

[M i'b 2Q ,=1 m i
. 1- .''w ,-a en. r _- .

. m , .

k ''' _E2.O_
,

.&** .

Q;pu 1 .c.! _
.

. _ .,
_

,

~ ow. m.c
i

k
', LOUISVILLE GAS & ELECTRIC CO.

TRIMBLE COUNTY GENERATING PLANT

DISTRIBUTION OF VEGETATION

PLANT SITE |
-

iFIGURE 5.2.4-2 ' _

5-61

--- . r. , ac . . , . . . . ,.y . ,. . _in g .. . .. ., , ,. ,xj t;,,Q h'a,';;j,,. py ...,,g ,,_,, ;'

,. .

I
!

_ ___ - - _____ - _ - _---- -. . . _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . __- _



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

.

~

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

-~

r
'

&

I
:
i

A

|
- .

4

I
IFencerow Consnuutties t

.

'Fencerow consaunities occur along roads and between cultivated
fields. The most fraquent trees include red elm, sycamore, redbud, black '

cherry, silver maple, honey-locust, and bisek locust. The most frequently |'

,' occurring shrubs and vines are trumpet-creeper, poison-ivy, honeysuckle, }
;

' and common elder. The herbs include nodding foxtail, asparagus, tinothy, ,'
hedge-parsley, and various other weedy species.

,

!
Bottomland Woods i,

1

The major portion of the bottomland' woods occurs along sa .ald oxbow
uf Corn Creek (Figure 5.2.4-2) that lies in the Ohio River flood plain. :

,

The bottomland woods extend .p the first and second bottoms to the slopes
east of the site. A small, disjnnet segment of the bottomland woods ares ;

,

is located south of the oxbow area. |

| The overstory of the bottomland woods is dominated by mesophytic
! hardwood species. Approximately 73.5 percent of the overstory consists -

j of four subdominant species including, respectively, hackberry (34.4
percent); yellow buckeye (15.1 percent); black walnut (11.5 percent);

; and American elm (10.5 Iercent) (Table 5.2.4-1). The rcraining 14 sup-'

portive species account for 18.5 pcreent of the area sampled. The species
making up the bott mland wood 4 consist primarily of mesophytic species,
with a few bydrophytic species including sycamore, cottonwood, ash, and
silver maple.

.,

~

The site supporcs an understory composition that consists primarily
of the more vigorous and successfully competitive regenerants of the over-
story. Hackberry, American alm, and papaw are the major representatives,
comprising 86.8 percent of the sampled area. The remaining 13.2 percent
is made up of the following specian (in order of importance): yellow
buckeye, blue 'weech, black locust, white ash, bitternur hickory, and
silver maple. In addition to these understory specie... ,treenbrier,
poison-ivy, Virginia-creeper, blueberry, red cedar, patisw. and trumpet-
creeper are found regularly. Ground layer vegetation incAudes wood-sorrel,'

moneywore,' stinging nettle, false nettle, smartweed, and various grasses.
.

Successionally, the bottomland woods is an immature rixed har6 wood
stand, limited by seasonal flooding and soil make-up to a ~~edrie:-essic
dis-climax development. This limiting factor will prevent u vd :rpment
of the bottomlat.d woods to any but a nature flood plain forest type of '

. vegetation. In the more moist portions of the ombow area, the dominant '
'

!
overstory will continue to be silver mapJe and cottonwood; however, in
the drier locations, cottonwood will probably be replaced through a grad-* ual phase-out by American ela.,

'i,

'.

'.,

'

l
i

| . '.(
>

I
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TABLE 5.2.4-1*

- COMPOSITION OF S14 PES OF THE BOTTONLA:3 WOODS, *.
SOUTitERN PORTION OT OXBOW (CANOPY)a

TRIMBLE COUNTY GEN 1'ATING PLANT SITE

Number Trees per Bas.t1 Acus Relecive
,

Species o f 'a're e s Acre (ft2/ acre) Density

E.:ckberry 75 93.8 18.8 34.4

Black walnut 25 21.2 13.4 11.5

Black locust 21 26.2 10.8 9.6 '

t

|
Yellow buckeye 33 41.2 10.3 15.1

American elm 23 2e.8 7.8 10.5
I

Sycamore 6 7.5 5.2 2.7 i
i

cottonwood 1 1.2 3.8 0.5 '.
t
'Chinquapin oak 3 3.8 2.0 1.4 .
,

White ash 3 3.8 1.4 1.4 i

|
Big shc11 bark hickory 2 2.5 1.3 0.9 ,

Silver maple 7 8.8 1.2 3.2 ;

Bitternut hickory 2 2.5 0.7 0.9

Basswood 3 3.8 0.6 1. 4' *

Papaw 9 11.2 0.4 4.1
Blue beech 2 2.5 0.3 0.9
Catalpa 1 1.2 0.3 0.5
Honey-locuct 1 1.2 0.3 0.5
Red mulberry 1 1.2 0.1 0.5

__

272.4 78.7 100.0

* Based on an inventory of 4 single plot C 3 of an acre in cres. .

Source: University of Louisville, 1975a

.
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Streasside Vegetation

The dominant vegetation along Corn Creek where i.: passirs near the
oxbow is similar to that of the bottomland woods. The two other streams
that drain into Corn Creek from the east, however, support a different*
streamside vegetation. Along those streams, the dominant tre is the

,

sycamore. By observing the lines and clusters of sycamore in the land-
scape, one r.ay identify the low rad stream areas of the upper bench be-
low the slopes. Other trees of such areas include cottonwood, boxelder,
blue ash, beech, and silver maple. The ground layer plants include |

t clearweed, bouncing Bet, false rocket, spotted touch-me-not, pale touch-
me-not, water-purslane, fringed loosestrife, moneywort, stonecrop,

,

scouring rush, and smartweed.
,

Upland Woods
,

.

i The largest habitat type on the site is the upland woods. It hae
been cut over several times in its history, and very few really large

,

trees remain. The are.a has a diversity of slope aspects that includes
,

! east , southeast , northeast , and southwest-facing slopes. This diver-
| sity has combined with variations in slope steepness and local soil on-

ditions to produce a mosaic of different stand physiognomies. The best-.

developed forest occurs on the moderately steep, east-facing or northeast-
facing slopes, where the canopy is closed and a well-developed leaf'

. Sitter is present. One such area (R-2, Figure 5.2.4-1) was sampled'

; quantitatively. Maple and oak u 1. c t% most important trees (Table
| 5.2.4-2). The shrub layer inc.udt.? e gar maple, dogwood, spice bush.

,

hic! ory, chinquapin oak, basswood, baxelder, poia.on-ivy, and red cedar.'

In the ground layer, waterleaf, maynple, rue anemone, wild ginger,
ebony spleenwort, Spanish-needles, wild hyacinth, Virginia grape fern,
bottle-brush grass, spring-bes . :y, and mist-flower are present.

On steep northwest- te set.-hwest-fecing slopes, conditions are more
xeric (dry), and chinquapf n o.A. red cedar, and hickories become more
important (Table 5.2.4-3). Th< canot,f $. sore open, and locally well-
developed shrub areas incluve coralberry, rose, poison-ivy, blackberry,
honeysuckle, and greenbriar. In r'iene ateas, weedy species such as teasel,
Joe-Pye weed, dandelion, ragweed, an.! vervair. occur. Shagbark hickory.

| honey-lecust, hackberry, ar. I red cedar occur on the dry ridges.
$ .

Along the steep west- to southwest-facing slopes, the soil is inter-
rupted by limestone outcroppings, and several sinkhole areas were observed
at the top of the slopes.

,

The mesic (moist) maple-basswood-ash-oak woods on the site apparent-'

ly are relatively stable in that they are not undergoing rapid succes-
sional change. However, local situations where chinquapin oak now doms-
nates will probably be invaded by species with greater abede tolerance,

.
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TABLE 5.2.4-2

iMPORTANCE VALUES FOR TREES OF THE CANOPY AND SUB-CANOPY !,

OF THE UP'.AND WODS HABITAT TYPE,bTRANSECT DE
(EAST-FACING SLOPE)a,

TRIMBLE COUNTY GENERATING PLANT SITE

Numbe[ Trees Basal Area Relative Ritative Relative Importance '

2(ft / acre) Density Frequency _Dominar.ce ValueSpectee ,of Trees per Acre

*

Sugar maple 17 124.9 51.2 35.7 25.5 32.5 93.7 .q
.

: 4

~

Chinquapin oak 7 53.6 12.9 15.3 17.8 S.2 41.3

Black valnut 2 14.3 30.7 4.1 5.2 19.5 26.8-

. _ .

White oak 2 14.3 24.3 4.1 5.2 15.4 24.7
,J

>

Basswood 4 28.6 10.3 8.2 10.1 6.5 24.8 *

.

Red elm 3 21.4 13.0 6.1 7.7 8.3 22.1

White ash 3 21.4 2.4 6.1 5.2 1.5 12.f-

Black osk 3 21.4 2.4 0.1 5.2 1.5 12. 8 - - - -

Hackberry 2 14.3 2.2 4.1 5.2 1.4 10.7
.

Dogwood 2 14.3 0.4 4 .1 5.2 0.3 9. 6 !
*

i

Hop-nornbeam 1 7.1 2.6 2.0 2.5 1.6 6.1 i

Ohio buckeye 1 7.1 0.6 2.0 2.5 0.4 4.9

k
'

Hickory 1 7.1 4.5 2.0 2.5 2.9 7.4
""" 1

TOTAL 48 349.8 157.5 99.9 99.8 100.0 299.7
1

;

aSee Appendix 5.2.4-A.
bData was complied by the University of touisville, 1975a. Based on 12 points.

'
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TjaLf 2.4-3 ;

i i
r

IMPORTANCE VALUES FOR TREES OF THE UFLAND WOODS HABITAT TYPE, TRANSECT DE ,

(NORTHWEST- TO SOUTHWEST-FACING FLOPES)a,b
.

TRIMBLE COUhTY GF2iERATING PLANT SITE
J

. I

Number Trees Basal Area Relative Relative Relative Importance , 1

Species Of Trees per Acre (ft2/ acre) Density __ Frequency Dominance value |
<

l
*

Chinquapin oak 5 55.3 19.4 13.8 13.9 9.5 37.2
,

g q

l
'

Red ceder 6 63.2 1.6 15.9 13.9 0.8 30.6

Boxelder 2 23.6 12.0 5.9 6.9 5.9 18.7

|
hSugar maple 3 31.6 24.5 7.9 3.4 12.0 23.3

Hickory 2 23.6 13.9 5.9 6.9 6.8 19.6 ;

f
Black walnut 3 31.6 16.3 7.9 6.9 8.0 22.8

'

Sycamore 1 11.8 26.9 3.0 3.4 13.1 19.5 '
,

a. . I
Black cherry 1 11.8 24.3 3.0 3.4 11.9 18.3 j

'" ' . ,

||IBlack locust 1 11.8 22.9 3.0 3.4 11.2 17.6u

'
;,;

American elm 2 23.6 6.9 5.9 6.9 3.4 16.2 | ;t
*

I

Redbud 3 31.6 0.5 7.9 6.9 0.2 15.0 /'
:

Honey-locust 1 11.8 9.0 3.0 3.4 4.4 10.8 ;
i

fDogwood 1 11.8 0.5 3.0 3.4 0.2 6.6'
'

Black oak 2 23.6 19.5 5.9 6.9 9.5 22.3 ;
.

'

i

Hackberry 3 31.6 6.3 7.9 10.3 3.1 21.3 -

'

TOTAL 36 398.3 204.5 99.9 99.9 100.0 299.8 |
t

!, .

See A Pendix 5.2.4-A. |P
bData compiled by the University of Louisville, 1975s. Based on 9 points.
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which will gradually replace the chinquapin. On the steep, xeric, west-.

to southwest-facir.g slopes, a solid canopy rarely forms, and there is
'"'direct penetration of light from the sides. In these areas, the mixed

oak-hickory-cedar combination probably will persist.

No species on the federal list of endangered and threatened'opecies
of plants (U.S. Covernment Printing Office,1975) was found on the plant*

site. Of scientific note, however, is a possible range extension of the

|
Primrose-willow along the Ohio River. This species is normally distrib-

; uted in the cocstal plains from Florida to Texas, north to Georgia,
Missouri, and Illinois. It has been reported that primrose-willow is
cultivated in some areas, including New York. The popule. tion on the site

1 appears to be stable, and individual plants showed a good seed set. A-

specimen has been sent to Dr. Peter Raven at the Missouri Botanical Car-
den for verification.

Flora of the Ravinca

A study of the vegetation of two ravines of the Trimble County Gen-
erating Plant site was conducted on April 27, May 4, cnd May ll,1976.-

The area of the upland woods portion of the ravines was estimated to be-

about 1.175 acres. Other vegetation was distributed as follows: pasture-
land--163 acres; fallow or other--68 acres; riparian--34 acres.

The point-centered quarter method of Cottam and Curtis (1956) was
i used to sample the tree vegetation of the north-facing slapes in Ravine

RA and of the east-facing and west-facing slopes in Ravir.e RB. In each
case, the sampling began at the top of the slope, and 15 points were - ,/'

selected at approximately 30-pace intervals as a path was followed at a
diagonal across the slope from top to bottom. At erach point, the over-
story (trees with full or partial nun exposure) was recorded, and plants:

: of the groundcover layer were noted. At some points, the understory trees
I (those with no sun exposure) of a height greater than 10 feet were also,

i sampled, using the point-centered quarter method. Visual estimates of
I the shitiance of herbaceous groundcover species were also made at each

point.

The floors of both ravines, throughout their length, were surveyed
by a reconnaissance, and the various species of plants were noted. la

,

g addition, the riparian vegetation of Ravine RB was analyzed in more
detail; trees occurring in the stream bed or on the adjacent bank were:
counted at several points. A list of all plant species and their place

'

of occurrence is preaanted in Appendix L, and a vegetative cover map of
the area is provided on Figure 5.2.4-3.

5 The most important overstory trees on the north-facing slope (Ravine
g RA) are sugar maple, white ash, and elm (Table 5.2.4-4); the dominant

trees are sugar maple and ash. Table 5.2.4-5 lists the number of trees

.; ,

.,O
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TABLE 5.2.4-4_ |?

IMPORTANCE VALUES FOR TREES OF THE OVERSTORY 1.AYER OF THE
||

'

( NORTH-FACING (350*) SLOPE, RAVINE RAa
| TRIMBLE COUNTY CI2il:.a1ATING PIANT SITE!
'

Number Basal Area Relative Relative Relative importance

(ft / Acre) Density Frequency Dominance Value2
Species of Trees Trees / Acre

.

'

Sugar maple 22 103.9 53.2 36.7 24.4 29.4 90.5

! White ash 8 37.8 46.4 13.4 14.6 25.6 53.6

Ped els 9 42.5 16.5 15.0 19.5 9.1 43.6'

Black oak 5 23.6 20.1 8.3 12.3 11.1 31.7

*! Hackberry 4 18.9 10.6 6.7 7.3 5.9 19.9

Black walnut 2 9.4 21.4 3.3 2.4 11.8 17.5,

'~
i

r, T Boxelder 4 18.9 4.2 6.7 7.3 2.4 16.4

" Redbud 2 9.4 2.2 3.3 4.9 1.2 9.4
,

Chinquapin oak 2 9.4 1.7 3.3 4.9 0.9 9.1

- ' Black cherry 2 9.4 4.7 3.3 2.4 2.6 8.3!

i

:.7 Total 283.2 181.0 100.0 100.0 100.0 300.0
,

.

s

* Based on 15 points.*

f

Sourcer University of Louisville,1976a

.i
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TABLE 5.2.4-5

~

SIZE CLASS AND NUMBER OF TREES ON THE NORTH-FACING (350*) S14PE, RAVINE RA*

TRIMBLE COUNTY CENERATING PLANT SITE

Size Class in Inches (DBH)
Species 3.0-4.9 5.0-6.9 7.0-8.9 LC-10.9 11.0-12.9 13.0-14.9 15.0-16.9 17.0-18.9 19.0-20.9 121 Tota) !

Hackberry 1 1 1 1 4

Black oak 1 1 1 1 1 5

Red ein 1 3 3 1 8

White ash 1 4 1 1 2 9

Redbud 1 1 2

.__ _

Sugar maple 5 5 3 1 3 3 2 1 23 !
g

Boxelder 1 1 1 3
,

Y Chinquapin oak 2 2g
"; BIcek cherry 1 1 2

,

Black walnut i 1 2 +
'

I
; _ __ __ __ _ _. ._ _ _ _ __ g

{ Total 8 14 14 5 4 3 6 1. 2 3 60

V
?
E aBased on 15 points.*

<

F

h source: University of Louisville 1976e

-
I
h
' ' *

..

c I
x 1

i

'a
,I .

.

S

1

, ,
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~
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by species in 2-inch size clasaes. The most frequently occurring tree
in the understory is sugar maple, and there is a well-developed leaf'

litter throughout the area. The shrub layer is dominated by spice bushs,

and includes dogwood, numerous seedlings of ash, hackberry, elm, and
The most fre-sugar maple, along with Virginia-creeper and poison-ivy.

geent groundcover species are listed in Table 5.7. 4-6.

The most important overstory trees of the east-facing slope of.

Ravine RB are chinquapin oak, black walnut, and red cedar; the dominant
species is chinquapin oak (Table 5.2.4-7). Table 5.2.4-8 lists the
number of trees by species in 2-inch size claases. The most frequent
understory trees arc Chio buckeye and redbud. In some areas the canopy

The most fre-is closed, and a well-developed leaf litter is preseat.
quent shrub is spice bush. Where the canopy is open, variouu grasses are
found, including bluegrass, fescue, and orchard grass. The most frequent
woody groundcover plants are honeysuckle, poison-ivy, bramble, and coralberry.

4

The west-f acing slope is less steep than the east-facing slope, but
the drainage appears better, and more frequent outcroppings of lime-
stone are present. The most important overstory trees of the west-facing
slope of Ravine RB are chinquapin oak, red cedar, and black oak; the
species with the greatest dominance is chinquapin oak (Table 5.2.4-9).
Table 5.2.4-10 lists the number of trees by species in 2-inch size ,

classes. The most frequently occurring understory trees are sugar maple
and red cedar. At four points, the understory was no taller than 6 feet
and consisted primarily of spice bush and seedlings of sugar maple, buckeye,
oak, and elm. Under the closed canopy, the leaf litter is well-developed
and supports a number of typical ephemeral spring species including tooth-N-

wort, trillium, celandine-poppy, bloodroot, and twin-leaf. The most frequent
groundcover plants are poison-ivy, delphinium, twin-leaf, and wild ginger.

The floor of Ravine RA is bordered on the southeast side by a stream
and primarily consists of cleared but unimproved pastureland. The most
frequent groundcover species are bluegraso, fescue, orchard grass, and broes

The undisturbed growth of the grasses suggests that cattle have notgrass.
grazed it this spring (1976), although they were present during the survey in

|
1975. Scattered standa of bramble, coralberry, honeysuckle, and rose are
also present in the open pasture.

The floor of Ravine RB is bordered by a stream that initially flows
along the south side, crosses to the north side, and then crosses again
to the south side and flows under the road at the entrance to the ravine.
Along the stream, the most frequent trees are sycamore and black walnut.
Other trees and their frequencies are given in Table 5.2.4-11. The

groundcover species of Ravine RB are essentially identical to those of
Ravine RA. However, because cattle still graze Ravine RB, the cover is

, -

lower and less d, case.
.

!
.-

ha
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TABLE 5.2.4-6,

FREQUENCY FOR GROUND COVER SPECIES IN UPLAND WOODS,, ,,

TRIMBLE COUNTY CENERATING PLANT SITE

Species Frequency (%)

Poison-ivy 100.0-

Larkspur 93.0
Wild ginger 80.0
Cleavers 80.0
Virginia-creeper 40.0
Violet 40.0
Chaerophy11um 33.3
Solomon's seal 33.3
Virginia grape fern 33.3
Bluegrass 33.3

|
Celandine-poppy 26.7
Toothwort 26.7
Fescue 26.7

( Creenbrier 20.0 -,

Stonecrop 20.0
Sedge 20.0
Bisdder-nut 13.3
Moonseed 13.3
Coralberry 13.3
Honeysuckle 13.3

i Wake-robin 13.3
Jack in the pulpit 13.3

.

Waterleaf 13.3
Touch-me-not 13.3
Blue phlox 13.3
Fire-pink 6.7'

. Avens 6.7
*

| Dutchman's breeches 6.7
Grape 6.7
Smooth rock-cress 6.7

; Total 859.6 --

" Based on 15 points. - -- -

' '

Source: University of Louisville, 1976,,a -- ' _ , , --
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TABLE 5.2.4-7

IMPORTANCE VALUES FOR TREES OF THE OVERSTORY LATER OF THE
EAST-FACING (075*) SLOPE, RAVINE RBa
TRIMBLE COUNTY GENERATING PLANT 3ITE

o
~

1 Area Relative Relative Relative Importance* ;. I

Basg/ Acre)!
Number

(ft Density _ Frequency Dominance Value
Species _ of Trees. Trees / Acre

j

Chinquapin oak 9 42.4 37.9 15.0 14.3 31.6 60.9
*

i Black walnut 12 56.6 20.5 20.0 16.6 17.1 53.7

%d ce.Je 12 56.6 19.2 20.0 14.3 16.1 50.4t *
.

__

Sugar maple 7 33.0 19.6 11.7 11.9 16.3 39.9
-i

Ohio buckeye 5 23.6 7.5 8.3 7.0 6.2 21.5
.

Red elm 3 14.1 1.6 5.0 7.1 1.3 13.4

2 9.4 7.7 3.3 4.8 6.4 14.5
- Sycamore

Bl.ek oak 2 9.4 1.1 3.3 4.8 1.6 9.7

:
Tulip tree 2 9.4 1.3 3.3 4.8 1.1 9.2v..

Boxelder 2 9.4 0.4 3.3 4.8 0.3 8.4,

'|
( White ash 1 4.7 0.0 1.7 2.4 0.6 4.7,

.$ Redbud 1 4.7 0.6 1.7 2.4 0.5 4.6

7' Hackberry 1 4.7 0.6 1.7 2.4 0.5 4.6

'. Basswood 1 4.7 0.$ 1.7 2.4 0.4 4.5

:.-
.-

'j h Total 60 282.7 120.1 100.0 100.0 100.0 300.0

I
,

a
P " Based on 15 points.

.

(- Source: University of Lov3wille,1976a
i-

h.
M

* e e.

- . _ - - -
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TABLE 5.2.4-8

SIZE CLASS AND NUMBER OF TREES ON THE EAST-FACING (075*) SLOPE, RAVINE RB'
TRIMBLE COUNTY GENERATING PLANT SITE

Size C)sss in inches _(DBH)
Species 3.0-4.9 5.0-6.9 7.0-8.9 9.0-10.9 11.0-12.9 13.0-14.9 15.0-16.9 17.0-18.9 19.0-20.9 121 Total

,

12
'

Red cedar 1 5 3 1 1 1
1

White ash 1'

Chinquapin oak 1 3 3 2 1 1 11

13
Black valnut 2 5 1 3 1 1,

-
"-

2

5' Redbud 1 1
1 7

Maple 2 1 1 2~~ "
4

1 2 1
Sycamore 2--

,
1 1

c . Tulip tree 5

- , |
v.

;' . g oh- buckeye 1 2 1 1:
3

...

Red elm 2 1*'

.. 2,

Beselder 2'

1-

$ I ', 1Hackberry{ 1 ~ - - '
~^

p.: . * Basswood 1
2

[f,,j Black oak 1 1

_._ __
h~- _ .- _

_
_ _

' 'r. . ' . Total 14 19 6 9 10 5 0 2 1 0 66__

7,,.

f .

r.1
ce.i -
jff * Based M 15 points.

.

Source: University of Louisville, 1976a',; ' -

*':.
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TABLE 5.2.4-9

IMPORTANCE VALUES FOR TREES OF THE OVERSTORY LAYER OF THE
WEST-FACING (260*) SLOPE, RAVINE RBa

,

TRIMBLE COUNIT CENERATING PLANT SITF.

t.
Number Basal Area Relative Relative Relative Importance ,

2(ft / Acre) Density Frequency Dominance Value
6 Species of Trees Trees / Acre
T'

Chinquapin oak 18 77.0 37.9 30.0 23.7 34.7 88.4 '

e.
-

ti. Red cedar 14 59.9 15.7 23.3 23.7 14.4 61.4"

1

i Black oak 7 29.9 19.3 11.7 13.2 17.7 42.6

I Sugar maple 6 25.7 11.8 10.0 7.9 10.8 28.7(.
sb' White ash 6 25.7 8.? 10.0 10.5 8.2 28.7
w -

E. Black walnut 4 17.1 4.8 6.7 7.9 4.4 19.0 ,

s. ,

Ohio buckeye 2 8.6 3.0 3.2 5.3 2.8 11.3
(9,, ,, , g,

[j ~ $j Sycamore 1 4.3 4.2 1.7 2.6 3.9 8.2 g

' '' S Tulip tree 1 4.3 2.3 1.7 2.6 2.1 6.4 i
d-

!
Redbud 1 4.3 1.1 1.7 2.6 1.0 5.3 ;

-
'l' +

.

u .: '

f";? "|'
. ,, ,

Totsi 60 256.4 109.0 100.0 100.0 100.0 300.0 1

(:?'.
a

.
-r... #

S *3 - *. g
# s'
,j. -

a
i based or.15 points. ,

f>:..
(4 ' Source: University of Louirville, 1976a ,

t': ,

'

t- Q ,

1
*

it -

;

I
.

.

i .j
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TABLE 5.2.4-10

SIZE CLASS AND NUMBER OF TREES ON THE WEST-FACING (260') SLOPE, RAVINE RB"
TRIMBLE COUNTY CENERATING PIANT SITE

. .

Size Class in inches (DBH)
Species 3.0-4.9 5.0-6.9_7.0-8.9 9.0-10.9 11.0-12.9 13.0-14.9 15.0-15.9 17.0-18.9 19.0-20.9 121 Tota

Chinquapin oak 4 5 4 2 1 1 1 18

. Redbud 1 1

! Red cedar 4 6 1 1 2 14
i White ash 1 3 1 1 6
:
| Ohio buckeye 1 1 2
:
',: Black oak 1 3 1 2 7

p Sugar maple 1 1 1 2 1 6

f. Y Black walnut 1 2 1 4. _ _ , . u
**

i. ' Sycamore 1 1

I Tulip tree 1 1 2-

::
h.7
7,. . Total 6 15 13 13 7 4 2 0 1 0 61+

::
'%.

,

n = ?
L.

f.[. * Based on 15 points.
.

*

i. Source: University of Louisville, 1976a
7'

s '.4-
.= 5 .

' /*j' ',
,

b'.
'

f
t .

f.N(..
k

h*
L
:.
i .

i. ( ( (
.

l .

f'

[ .3 * -. . - .- -. - . .

, _ _

,
_ - _ _ _ _ __-



_______ -__-_______

9 i' i

.l
. .,

],

TABLE 5.2.4-11~ l

!
.

'

|.

SPECIES OF TREES FOUND AT STREA!! SIDE, RAVINE RB
,

;

1 TRIMBLE COUNTY GENERATING PLANT SITE j!w
*

.

*
,

Percent of Total _ !Number of Tre_es,Species _
a

39.8 . j
49 i .

.
Sycamore 10.7

i

13Black walnut 8.9
11 ,

Boxelder 5.5
8

American elm 4.9
6 ,

Hackberry
4.2 |5

Cottonwood 3.34 ,

Sugar maple '
2.43

Redbud -

2.43Black cherry
1.62Ohio buckeye
1.62

Papaw 1.62Black cak 1.62
Osage-orange 1.62b Honey-locust 1.6'

2Black locust 1.62
Iulip tree 1.62
Hop-hornbeam 0.81 I
Beech 0.61White ash 20.81Chinquapin oak

0.8 i

1
0.8 |Blue beech

1
Southern black haw

1
~

1[3 99.9
Total

University of Louisville,1975aSourc3:
.

9

[

D
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3
No plant species on the federal list of threatened and endangered.

species were found during the visits to Ravines RA and RB..,
.

-

Flora of the Transmission Line Corridors

Transmission Line Right-of-Way (Kentucky)
' The transmission lines from the plant site to the Trimble County

tie-in (described in Section 4.2.8) will travel 3,778 fcct through a
400-foot-wide corridor that crosses State .7oute 754 and Barebone Creek
before climbing to the tie-in point. The total acreage to be occupied,

by the corridor is 34.5 acres. The distribution of vegetation in this

.

proposed corridor is as follows:

?
I

t
* Vegetation of the Trimble County Transmission Line Corridor

Tyge Acreage % of Total

! Wooded land 18.4 53
! Cultivated land 12.7 37 *

| Open field / pasture 3.4 10,

TOTAL 34.5 100

Source: Dames & Moore, 1977
('

.

i No vegetative field surveys were conducted along this corridor; vegeta-
j tive types and acreages were identified by visual inspection of an

aerfal photograph of the area. The planc species comprising the vegeta-,

tion of the corridor are expected to be identical to those of the plant
'

site cnd the ravines.

Preliminary Tranemission Line Corridor (Indiana)

1he following discussion of the vegetation of the mile-wide Clark
County preliminary transmission line corridor is based on a review of

avcilable literature and a brief site visit.

The preliminary transmission line corridor (see Figure 5.2.4-4) ex-
tends in a vesterly direction from the Trimble County site across the
Ohio River into Clark County in Indiana. The vegetation of this portion
of Indiana falls within the Western Mesophytic Forest region in the area
of Illinoian glaciation (Braun, 1950). The preliminary corridor is with-
in two forest types (Kuchler, 1964): the Oak-Hickory Forest and the-

.

Beech-Maple Forest, in which the Litternut hickory, shagbark hicknry,,

white oak, red oak, and black oak of the Oak-Hickory Forest are combined
with the beech and sugar maple of the Beech-tiapit. Forest. Additional

'
~

5-80
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supportive componentn of the preliminary transmission corridor vegeta-
.

tion include pin oak, river birch, sweetgum, sycamore, chinquapin oak.
In thetulip rree, white ash, blue ash, basswood, and black walnut.; y,,

"knobstone" area of Clark County, including the extreme western edge of
the preliminary corridor, the summits of the " knobs" are generally

' covered with oaks, hickories, and occasional scrub pine.

| The original vegetation of Clark County has been extensively modi-
fied by agricultural practices. Currently within the preliminary corri-'

dor, forestland occupies only 22 percent of the total land area, while
field vegetation (pastureland, cropland, f encerows, and idle land)

Forestland is found primarily in woodlots and alongoccupias 71 percent.,

streams; it includes, as subtypes, upland, riparian (flood plain), and!

,' The following table coepares the aereages of the tworiverbank woods.
types of vegetation within the corridor with the acres they occupy
within Clark County and Indiana.,

I

I Forestland and Field Vegetation:
| Preliminary Transmission Corridor.

Clark County, and Indiana

I Forestland Field'

(acres) (acres)
j

Indisna 3,761,000 16,179,000

Clark County 23,528 82,528

Preliminary Corridor 1,424 4,542

Tne actual right-of-way (150 feet wide) of the transmission line would
traverse 76.3 acres of forestland and 252 acres of field vegetation, if
it follows the centerline of the preltninary corridor. These acres con-
stitute the following percentages of the total within the county and the
state:

% of County _ % of State

Forestland .3 .002

Field .3 .001

Forestland vegetation along the preliminary transmission corridor.

In the extreme western, is composed of several subgroup cover types.
portion of the preliminary corridor, the major species are tulip tree,
black walnut, red oak, white oak, black oak, and hickory. Along Your-
teenmile Creek, west of New Washington (see Figure 5.2.4-4), the sajor
species are cottonwood, black walnut, sugar maple, sycamore, tulip tree,

,

9
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(s, and white ash. In the vicinity of New Washington, the woodlots consist

of pin oak, red river birch, sugar maple, sweetgum, swamp white oak, and
white ash. In several large tracts of woods cast of New Washington, the .,'

major species are pin oak, sug2r maple, sweetgum, cycamore, tulip tree,
and white ash. Along the bluffs of the caio, topographic and edaphic
variations have produced a varied species composition. Species of great-
est occurrence in mesic (damp) lo:ations are cottonwood, black walnut,
sugar maple, sycamore, tulip tree, and white ash. In xeric (dry) loca-
tior.a. the following are dominant: black valnut, chinquapin oak, red-

oak, white oak, tulip tree, white asn, basswood, and blue ash. In addi-

tion to seedling regenerants of these major species, understory vegeta-
tion of the forestland sites is quite varied but generally includes
grape, greenbrier, honeysuckle, Virginia creeper, trumpet creeper,
hackberry, papaw', spice bush, rose, blackberry, eiderberry, cherry,
locust, and elm.,

The upland areas of the preliminary corridor will probably remain
stable, with oak species predominating over the hickory species. In
riparian and riverbank areas, significant water level fluctuations could
aftect the species composition. Low water conditions will favor the
xeric-mesic species, while high water will favor the mesic-hydric (wet)
species.

.

A significant influence on the successional patterns of all of the
forestlands is the commonly practiced selective clearing of timber and
veneer species, as well as the practice of clearcutting to expand avail-

_ able pasture and cropland areas.
\ '

m.)s_,/ Field vegetation (pasture, cropland, and associated fencerows)
'

predominates within the preliminary transmission corridor. Agri-
cultural development within the study area is based on the farming
of corn, soybeans, wheat, oats, clover-grass hay, and alfalfa-grass

,' hay. Croplands are devoted to the production of these crops,
while pasturelands are used for livestock production, primarily hogs and

; cattle. Most of the pastures consist of a mixture of Ladino clover, red
* clover, and grass, with recer.t introductions of fescue pastures. Fence-
I row vegetation includes most of the cultivated species, in addition to

red cak, hackberry, red elm, sycamore, honey-locust, and black locust.
Shrubs common to the fencerows are trumpet creeper, honeysuckle, and

j blackberry. Herb species include foxtail, wild asparagus, dill, timothy,
g teasel, thistle, milkweed, bittersweet, and barnyard and orchard grass.

These areas are not likely to develop beyond their current use
pattern because the agricultural productivity of the area is moderate to
high. The practices of mowing, spraying, fertilizing, burning, and clear-
ing serve tu change the vegetation pattern seasonally as well as yearly.
If portions of these areas within the preliminary corridor vere .sbandoned,

4 they vould revert to oldfield vegetation. In turn, the oldfield vegeta-
tion would pass progressively through annual, then perennial shrubby and
woody stages until a wooded site had developed. This site would resemble
che surrounding area in terms of diversity and species composition.
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No species on the federal list of endangered and threatened species
- of plants was found during the brief field visit. Hemlock, a relict

as,sociation in the area, grows in a few scattered localities in the
" knobs" region and was observed within the preliminary corridor. This
species is found in greater abundance in Fountain and Montgomery Counties.

. Fauna of the Plant Site and Ravines

Birds

A literature study was conducted by consultants from the University*

of Louisville to search out any references pertinent to either the Trimble
County plant site or to the area in general. A species list of migratory
and summer resident birds was compiled from incidental sightings from
March through June 1975. In addition, the University of Louisville con-
sultants conducted three separate bird observations. Tiro all-day periods
were conducted in May, and a 1-day, intensive breeding bird road survey
was conducted in June to delineate the various species of birds breeding

'
within each of the three representative habitat types (oldfields and
lowland and upland woods) on the plant site. The survey was conducted
according to guidelines established by Mengel (1965) and conforms to the'

standards by the U.S. Fish and Wildlife Service, Bird Population Station,
t Patuxent, Maryland. Figure 5.2.4-5 shows the location of the route. A

complete description of the route and of each of the 50 stops was kept.
In this analysis, comparisons are made with other counts in Kentucky
(data from 29 to 39 counts annually for the years 1966 through 1974) and

! with the single count nearest Bedford (Coshen count, Oldham County,,

V, taken on June 22, 1975).

; Perhaps the best and most thorough work on the birds of Kentucky is
' that of Mengel (1965). Mengel noted that the ornithological knowledge
I of the Blue Grass Region (of which Trimble County is a part) was fairly
f extensive, particularly because of the region's proximity to Louisville

g and Jefferson County, where much of the ornithological research in
Kentucky was conducted. Mengel and Monroe worked for a number of years
in Oldham County, which adjoins Trimble County on the south, and Mengel
himself spent much time studying the birds of the regicn.

According to the U.S. Army (1975a), 240 species cf birds have been
: reported as migrants or residents in various parts of Kentucky. This
i list is at some variacce with Mengel (1965), who lists 296 species as

having been reliably recorded within Kentucky's boundaries from the
earliest times up to 1960. In another account by Barbour, et M . (1973),
275 bird species are reported as regular breeding or visiting species.
Whatever the actual number of bird species in Kantucky, about 50 percent
(127 species) have been nighted on the Trimble County plant site during
the present study (Appendix M).a

b'
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\' The summer breeding bird count (herein called the Bedford summerN

count) condu ted by the University of Louisville consultants was taken ,,

. on June 21, 1975. Figure 5.2.4-5 hows the location of the route. Com-
pared with the Coshen count {which is virtually the norm for typical
Kentucky counts), the Bedford count contained more stops in forested
habitat (mostly on the slopes of the cacarpment), many more in second
growth or "oldfield" habitat (especially in the riverine flood plain),

'
and fewer in agricultural land in current use; as a result, species
densities in the first two habitat types tended to show higher values,
while those in the agricultural lands were usually lover. Appendix N
lists comparisons between the Bedford and Gosher. counts for the more
common and significant species and relates these to the 1974 mean for
counts throughout Kentucky.

Forest species generally were twice as abundant on the Bedford count
as on the Coshen count, and they were of ten three or more times more
common than in the 1974 Kentucky mean. Forest species include the yellow-
billed cuckoo, common flicker, red-bellied woodpecker, blue jay, Carolina
chickadee, tufted titmouse, Carolina wren, wood thrush, yellow-throated
vireo, red-eyed vireo, and brown-headed cewbird. Two forest species,
the wood pewee end rufous-sided towhee, ran just about the mean and
alightly over the mean, respectively, constituting exceptions to the
generalization just made (reasons unknown, perhaps sampling error).

Species inhabiting primarily second growth areas were likewise gen-
erally higher in the Bedford count than in either the Goshen count or in

gs the Kentucky me.in for 1974. These included eastern kingbird, eastern
' '"'bluebird, warbling vireo, prairie warbler, yellow-breasted chat, orchard>

\' oriole, cardinal, indigo bunting, American goldfinch, and field sparrow.
Of considerable note is the abundance of indign buntings--the 120 re-
corded being the highest number on any Kentucky count; in addition, the
species was recorded at all 50 stops. which apparently has never occurred
before for any species on any Kentucky count.

The Bedford route values approximated or were lower than the Kentucky
mean. Even though there were similar amounts of open habitat (agricul-
tural land and homesites) along both routes, the Bedford route values
were often only a f action of those for the Coshen count. (The Goshen
count often leads the state in high numbers of blackbirds and other
species associated with agricultural development.) Species in this cate-
gory identified in the survey were the bobwhite, mourning dove, chimney
swif t, barn svallow, eastern meadowlark, red-winged blackbird, common
grackle, and song sparrow. The chipping sparrow is the only major excep-
tion to this trend, being much more abundant on the Bedford count than on
the Coshen count.

Some species known to be nesting in the area were not recorded during
,' the survey; these include the pileated woodpecker, hairy woodpecker.,

Bewick's wren, ovenbird, Baltimore oriole, dickcissel, and savannah
sparrow.

..
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: u,

|

! Source: University of i

| Louisville, 1975a FIGURE 5.2.4-5
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In susanary, the 1-day breeding bird count indicated that areas of

forest and second growth on the escarpment and flood plain are relatively'
. .

! rich in characteristic species, both in diversity and in population densi-
i ties, with the few exceptions noted.'

i

The oxbow area on the plant site appears to be an important area
for waterfowl during both nesting and migratory periods. This conclusion

j is based on various literature sources; Dames & Hoore's contacts with the1

Trimble County Conservation Officer, Ronald Sherman, and with residents-

i of Wises Landing; and incidental observations recorded by the University
1 of Louisvilk consultants.

Be11 rose (1976) indicates that several species of ducks have major
(greater than 500,000 birds) migratory corridors that encompcss the plant

}
site boundaries: widgeon, green-winged teal, blue-winged teal, black ducks,.

pintails, ring-necked ducks, and bufflehead. Although no major goose ;
j migratory corridors encompass the site area, three corridors go through j
; Records indicate that nocturna11y migra Ing waterfowl cover a '

|
Kentucky.

- broad front (Bellrose,1976); thus, it is not uncommon to observe soma
: Canada and/or lesser snow geese throughout Kentucky during the migration

periods.
4

j The major nesting species of duck likely to be found at the plant
! site is the wood duck. Kentucky's breeding population of wood ducks is

around 12,000 birds (Sutherland, 1971), which is considered to be a
medium breeding population (Bellrose,1976).

1 Local residents report that the oxbow area is heavily used 'by ducks
! during the fall and spring migratory periods and that geese have also been'

seen there. Sherman indicated that the oxbow area has been a stop-over
area for waterfowl, including geese, for many years, and that the nearby

,

*

agricultural fields provide an important food source.

j Sherman also r.oted that the l'argest concentrations of birds usually
appear during December and January and during the spring. Flooded con-
ditions are common during the spring migratory period. At this time, the
flooded fields provide both resting areas and a major source of food for
waterfowl preparing to return to their breeding grounds.

4

Eight species of ducks and one of geese were incidantally observad
;' by the consultants frem the University of Louisville at the Trimble

County Generating Plant site during 1975 (Appendix M). No bird sur-
.

' veys were conducted during the fall. During March 1975, much of thei

plant site was flooded. The University of Louisville ~ consultants on the
site on one weekend indicated that there were several hundred ducks with-'

f- in sight at any time using the oxbow and Corn Creek area. They believe
~

that there were well over a thousand such birds in the area. The principal
species identified were mallards, black ducks, pintails, lesser scaup,-

blue-winged teal, and wood ducks. Cadwalls u. American widgeon were*

| also believed to be present.
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The oxbow area (including Corn Creek) also provides good wood duck-
,

nesting habitat; the sycamores and silver maples found in this area are*'

two of the most important trees used for their nesting (Bellrose, 1976). *
,

The permanent water provided by Corn Creek and the oxbow is a source of
a diversity of insects, the main food of young wood ducks. Acorns, seeds
from many plants, and corn found in the area provide food for the adult
birds.

- No rare and/or endangered bird s p eies were observed by investiga-
tors during the breeding bird survey or in incidental sightings at the
Trimble County Generating Plant site. However, three bird species whose
range includes the site are listed as rare or endangered in Kentucky.
They are the golden eagle, the ncrthern bald eagle, and the osprey
(Barbour, wt al., 1973). The golden eagle is an occasional winter resi-
dent in vestern Kentucky, but this species may occur at any place or in
any season (Barbour, gt, al.,1973). The northern bald eagle is a rare
to fairly common winter resident of Ken:ucky and is most abundant from
mid-October to late April. Most frequented habitats include large rivers
and impoundments (Barbour, et al.,1973). Osprey are most likely to be
encountered during the spring and fall seasons. This species is an un-
connon to fairly comon transient that frequents large bodies of open
water (Barbour, et al., 1973).

Hananals
i

A comprehensive literature survey was conducted by consultants from
the University of Louisvilla to collect literature pertinent to the
manuals of the general physiographic region and of the Trimble County a
plant site in particular.

Small mammals were sampled by consultants from the University of
Louisville twice during the year in each of the three basic vegetational
types found on the site (oldfields, lowland woods, and upland woods).
Methods of population estimation followed Crodzinsky Pucek, and
Rysozkowski (1966), Stickle (1946), and Zippin (1958); grids of 100 snap
traps baited with peanut butter and oatmeal were used. Data were gathered
over a total of 1,400 trap-nights * for a 3.21-acre area during each
trapping period. Locations of the small mammal trapping grids are shown
on Figure 5.2.4-6. Representatives of each species captured were pre-
pared as voucher specimens and were placed in the mammal collection of
the Department of Biology at the University of Louisville.

1 In addition, consultants from the University of Louisville conducted'

a survey to determine the extent of use of the ravines as refugia (pro-
tected areas) by small mammals in winter. Sampling techniques were the

l
"

'A trap night is one trap set for one night. ,' '

s

.
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Baited snap-
same as those used in the general survey for small mammalo.~

in a grid system for three 2-day compling periods, for atraps were set Sampling was conducted during a 20-day period thattotal of 600 trap-nights.
ended en november 18, 1975. One site was on a warm, south-facing slope

'

the other two campling loca-at an elevation of approximately 550 feet;
tions were on a cooler, north-facing slope at the same elevation (Figure
5.2.4-3). A totol area of 60,000 square feet was sampled.

.

Larger mammals were inventoried by daytime sightings, night
spot-

the plant site
lighting, and.by a survey of tracks, seats, and dens at
during November 20-21, 1976 by Dames & Moore personnel. Each major
habitat type was searched for mammals and for their signs, and a night
spotlighting survey route was established (Figure 5.2.4-7).

A comprehensive search cf the extant literature revealed little
about the general area and nothing specific to the Trimble County plant

Barbour and Davis (1974) in their Mammals of Kentucky made nosite. Robincon (1973) trappedreference to the mammals of Trimble County.
four species of small mammals in parts of the Little Kentucky River

Apparently, his is the only mammal work that had been donedrainage.
previously in Trimble Councy.

The U.S. Arry (1975a) has listed 46 species of mammals for Kentucky.
The ranges of 37 of *hese species overlap the site areac (Table 5. 2.4-12).
However, only 20 species have been identified (through observatio6. or

sign) on the site (Table 5.2.4-12).
's . During the course of the plant site trapping program, five species

of small mammals were collected: the white-foored mouse, meadow vole,
A total of 19 speci-house mouse, short-tailed shrew. and least shren,

mens were taken in oldfield habitses,12 in lowland woods, and 9 in up-
The following table gives the estimated small mammal popula-land weeds.

tion density for each habitat type sampled.

Habitat Type

Sampling Perind Oldfleids Lowland Woods Upland Woods

Spring 7.3 4.5 4.5

Fall 30.8 23.9 8.9

!
|

| Further insight into the importance of each habitat type to the small
armmal population is gained thrcugh estimating the reproductive success in
each habitat type via the following formula:-

.

Fall po,ulation density - Spring pcpulation density = average number of
Spring population density young per breeding

adult
%-

.
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TABLE 5.2.4-12

MAMMALS THAT MAY OCCUR ON THE TRIMBLE COUNTY CENERATING PLANT SITE *' L

. Expected b
Cornon Name Scientific N.ame Relative Abundance

,

* Virginia opossum Didelnhis VMID.ianus abundant

*Short-tailed shrew blarina ,brevicauda abundant
i .

*Least shrew Crv9toti osrva common

5,gs.jp.pu,3, acuaticus abundant* Eastern mole u

Little brown bat MYotis lucifugus common

#Gray bat Myotis grisescens unkcown
*

. Indiana bat Myotis sodalis unknown
.

Silver-haired bat }.agjonveteris noctivanans_ rare-

Eastern pipistrelle P_ipistrellus_ subflavus_ abundant"

Big brown bat Eptesictin fuscus abundant

Red bat Lasiurits br ealis abundant *

Hoary bat Lasturus cinereus rare

Evening bat Nycticeius hystalis uncommon
<

D * Eastern cottontail Sylvilanus floridanus abundint

* Chipmunk Tamin striatus common

* Woodchuck Marmota monax common

*Cray squirrel Sciurus csrolinensis abundant

* Fox squirrel Sciurus p_12er common

Southern flying squirrel Claucomys volans CosEBon

* Beaver Castor canadensis _ co.1mion

Eastern harvest nouse Reithrodontcmys L,:melis uncommon

Deet nouse yeromvsen maniculatus comon

* White-focted mouse Peromyscus 1,,uueopus abundant

* Meadow vole Microtus pennsvivanie n abundant

* Prairie vole Micrntus ochrocaster abundant

Pine vole Microtus einetorum common

* Muskrat ondatra ribethicus abundant

Southerri bog lesuniag Synaptomys cooperi coarnon

Norway rat Rattus norvegicus abundant

* House nouse pus _ musculus, abundant

Meadow jumping mouse Zapus hudconius comun:nb ,

* Red fox y.,u, lpes vulpes coruson -

i

|
*Cray fox Uroevon eine.reoargenteus_ commuon

5-97
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TABLE 5.2.4-12 (Cont inued)
N /*

L

3 Expected
b1 Common Name Scientific Name Relative Abundance

-

-

(

' * Raccoon Procyon lotor abundant,

Long-tailed weasel }ius.Lej.a, f renata commona,

. i Hink Mustela vison comunon
I * Striped skunk Mephitis neohitis common,

Bobcat h rufus scarce
i

i * White-tailed deer Odocoileus viretninnus coauson;

L

4 =-

} Nomenclature and taxonomy follows Hall and Kelson (1959).
a

.
6
*

b
Expected relative abundance is based on the personal experience
of the University of Louisville consultant and on trapping records.

" Endangered species (Conunonwealth of Y atucky,1972; U.S. Covernment
r Printing Office,1975).

~

I * Indicates those species and/or their signs that were observed by
University of Louisville consultants and/or Dames & Hoore personnel,

v Source: University of Louisville, 1975a; Dames & Moore, 1976. *
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By this formula, small mammals in oldfield habitats averaged 3.2 young /~

breeding adult, while those in lowlend woods averaged 4.4 young / breeding
' b adult; and there was 1.0' young / heeding adult ir upland woods. The

apparent fact that the lowland woods seemed bestufor small mammal repro-,

duction is misleading, especially in view of the actuunt of inundatien
f rom the Ohio River which taken place on an canual basis. A more Jegi-
cal explanation is that most of the small manmals caught there in the

I fall migrated into the lowland woods followin; the receding spring flood-

Therefore, the estimates of reproductive success are probablywaterc.
overstated.

The species caught during the plant site sampling progra:n are these
that one would expect to find in this kind of habitat in north-cantral
Kentucky. Reproductive success was not particularly musual, and th6
estimated small ma-al densities were near normal for this region. '

Heavily wooded and otherwise physically protected areas act as'

winter refugia for a variety of animals. Ic was suspected that the
protected and wooded ravines might provide imporcant winter habitat
for the small matmals of, the plant site. If such were the case, then
use of the ravines for scrubber sludge storage could sip.ificantly affect
the future of emall. z.an:mals in the area. However, the ravine survey
program did not uncover evidence that the ravines are being used as
rafugia by small sammals.

Only one individual--a short-tailed shrew--was captured in the 600-
trap-night effort. Normally, the presence of shrews . indicates the
presence of other small nammals, ar mo t species of shrews feed primarilyb
on mice and rats. However, the short-tailed shrew feeds primarily on
insects and earthworms and may thus be found ev2n where other.small ,

marmaals are absent.

Ten species of medium- to 1sege-sized mamaals were obettved during.
'

a 2-day November 1976 ma==al survey' conducted at the Trimble Gaunty Ger-
erating Plant site. The number of each specieu observed, and its dis-
tributics within the plant site boundary, ','re presected in Figure 5.2.4-7. s

'

Re.sults of the night spotlighting surv.sy are presented in Table 5.2.4-13. s

According to the Trimble County Conservation Officer, Ronald Sherman
(1976), many species o~ matsnals are very consnon in the plant site area,
including deer, rabbit, raccoon, gray and red fox, opossum, and woodchuck.
Sherman has also stated that the area is very good for wildlife because et '
its diversity of habitat, availability of fcod, and mosaic arrangement of
habitat typs, all of which combine to provide ideal living conditions for '
many ma:maal species.'

The following discussion of each species encountered during the
November field survey is designed to provide some, indication of the,

*

abundance and distribution of medium- to large-sized' mammals on the pro-
i

[ posed plant site.-

I s

. ,I
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TABI.E 5.2.4-13
-

AVERACE INDICE.S (per mile) OF MAMMALS OBSERVED DURINC
j NICHT-TIME SPOTLICllTING ACTIVITIES AT Ti!E

TRIMBLE COUNTY GENERATING PLANT SITE,
TRIMBLE COUNTY, KENTUCKY,1976a

O

,Specien Number Seen I/8.9 Mile E/ Mile

Opossum 2 1 0.1

Cottontail rabbit 8 4 0.4

Raccoon 1 0.5 0.0

Red fox 4 2 0.2
bCray fox 1 0.5 0.0

Striped skunk 1 0.5 0.0

White-tailed deer 2 1 0.1

$ I "The evening survey was run for two consecutive days (November 20-21) V
over e mean distance of 8.9 miles.

b
Sighted, but too few to provide an I/ mile index.
Source: Dames & Moore, 1976
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Two oposstsc were observed in fields adjacent to the oxbow ares during;

l .
night spotlighting (Table 5.2.4-13). One road-killed animal was also

' encountered. Tracks were common along edges of pools and in the ravines
.

, in the oxbow areas. A large number of the dens in the bottomland woods
, and oxbow area appear so be utilized by opossums. The bottcaland woods-

|

f and edges of the upland woods on the plant site provide good habitat for
the opossum, an their favored habitats are forest edges and the edges ofi woodland streams and ponds (Barbour and Davis,1974).,

a

!

Eleven cottontail rabbits were observed during the November field -

i

h survey. The cottontail occupies a wide variety of habitat types but is
most common in upland thickets and brushy farmland (sarbour and Davis,1974).'
Oottontails were observed in the upland woods, fields, and bottomland

| woods at the plant cite. The abandonnaent of farms on the site has re-i

suited in an increase in the amount of brushy covert this trend will
provide excellent habitat for rabbit in the future.

local hunters encountered during the field survey indicated that
rabbits were plentiful. Rabbits rank r,econd to gray squirrel in the
number of game mammals harvested in Kentucky. An average of 950,000
rabbits of all species were taken annually in Kentucky in the 1964-1965'

through 1970-71 hunting usasons (Barbour and Davis,1974).

Woodchucks were not observed .during the field survey, but their
tracks and dens were uncountered along the ravines and banks in the
bottomland woods, along the Ohio River, and on the hillsides in the up-
land woods. De woodland edges edjacent to the croplands and oldfields

b and the ravines in the bottomland woods provide good habitat for wood-
chuck in the site area, as the favorite habitats of this species are
forest edges, fencerows, and roadsides (Barbour and Davis,1974).

The woodchuck is a game animal in Kentucky and ranks third in the
nu6ber of game animals harvested (Barbour and Davis, 1974). There is
limited woodchuck hunting in the plant site area (Sherman,1976).

Only oca squirrel, a fox aquirrel, was observed during the November
field survey. The individual was seen in the upland woods, where leaf
nests vere fairly conanon. Large hollow trees, often used as den sites
by this species, were net cousnon in the upland woods. '1he lini'.ed number
of out-bearin;, trees in the bottomland woods probably restricts the abun-
dance of squirrels in that area. The hillsides and ridgetops, which are
covered by a variety of oaks and hickories and by a few valnut trees,
provide the best habitat :n the plant site for squirrels.

' Squirrels are the most important game animals in Kentucky. ne
i rantucky Fish and Wildlife Resources estimates that an average of

1,309,000 squirrels were taken annually in the 1964-65 through 1970-71,

hunting seasons (Barbour and Davis,1974).

No

'
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One muskrat was observed in the oxbow area during the field survey.--

Huskrat runs, along with numerous burrown, were observed in both the
, oxbow and Le n Creck arcas. Tracks were seen along the Ohio River '"

leading to burrows in the river bank. Suveral small ponds situated on
the site were also being used by muskrat. Kentucky hns little of the
marshy habitat favored by muskrat; consequently, ponds, streams, and
backwater areas are important to the muskrat population. Thus, the
oxbow area, Corn Creck, and several small ponds provide good habitat

* for the muskrat.

Muskrat are an important furbearer in Kentucky and figure heavily
in the fur harvest each year. Although muskrat trapping currently is
practiced at the plant site, harvest figures are not available.

Four red foxes were observed in the croplands and oldfields during.

night spotlighting .6 the proposed plant site (Table 5.2.4-13). Fox
droppings, consisting of hair and small rodent bones, were encountered
along roads and field edges. Although available den sites (old woodchuck

; dens) are common in the bottomland and upland forest areas, only one
active burrow was found.,

.

The red fox is a characteristic animal of the farmlands and other.

open areas of Kentucky (Barbour and Davis,1974). The brush edges and
wooded areas of the site provide good habitat for red fox, and an,

abundant food supply composed of other mammals (i.e., small rodents,
rabbits, etc.), fruits, corn, and other wildlife further contributes,

( to the area's suitability for red fox.

-}
'

_/
Two gray foxes were observed during the field survey. Droppings

believed to be from gray fox were found in the upland woods 6 feet off
; the ground on a 1srge tree trunk that had partially blown over.
t
'

The wooded end hilly terrain preferred by gray fox is present at
the proposed plant site. Rock outcroppings, which are favorite denning
areas of the gray fox, are common in the upland woods just below the
ridge line. Both the upland and bottomland woods at the plant site pro-
vide good habitat for gray fox.

Both red and gray foxes are common in the plant site area
(Sherman, 1976).

Only one raceton w4s observed during the field survey, yet this
species is probably the most abundant of the medium-sized mammals
using the site area. Tracks and droppings were abundant and concen-
trated in the bottomland woods and scattered in the upland woods and
ravine bottoms. Raccoon sign was most concentrated along the oxbow
and Corn Creek areas. Many large, hollow trees (mostly sycamore) in
this area provide excellent denning areas for raccoons. At the time
of the sarvey, raccoons were feeding heavily on corn and berries. The*

o

*ess
%
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conbination of abundaci den trees, the presence of the oxbow (raccoons-

are strongly partial to water), and the immediately adjacent food
'

- ,

supply, all point toward an excellent area for raccoons. This inference'"

is borne out by the great abundance of raccoon af gn.

In addition to their importance as furbearers. accoons are also
considered game animals in Kentucky. Local residenta indicate that

,

j " coon" hunting is popular in the site area; however, no harvest estimates
are available.

| One striped skunk was observed in cropland during the night spot-
lighting. Favored habitats of this species include farmland, brushland,

; woodland edge, weedy fields. rocky areas. cliffs. and sus 11 caves
, (Barbour and Davis,1974), all of which are found within the proposed plant!

j site boundaries. As farms are abandoned in the site area, the suit-

; ability of habitat for skunks will increase. Suitable den sites for
this species (old woodchuck burrows or abandoned fox dens) are common'

in the upland and bottomland woods.

Four deer, one a six-point buck, were observed during the November
field survey. Deer tracks were found in the oldfields, upland woods,
ravine bottoms, bottomland woods, and croplands. Buck rubbings were
found in the bottomland woods, the ravine bottoma, and upland woods.
Fresh buck scrapes were found in the ravine bottoms and on the hill-
sides just below the ridgetop. The abundance of sign ae.d the informa-,
tion supplied by local residents and the conservation officer (Sherman,
1976) indicate that deer are common at the plant site. The diversity
and mosaic arrangement of habitat types at the plant site now provide%-

the essential life requirements for deer. Although cattle grazing in
the upland woods is not yet a key factor in determining deer abendance
at the site, if conditions remain unchanged, then competition for food

*

will affect deer numbers in the future.
Of the species listed in Table 5.2.4-12, only one, the bobcat, is

regarded as rare or endangered in Kentucky. The bobcat was not sighted
durius the survey, and no bobcat signs were noted. It is doubtful that
the bobcat is found on the Trimble County plant site, as the site
is sufficiently close to human habitation to preclude this species'
presence.

., Two species of bats listed in the Federal Register as endangered
have ranges that encompass the plant site areat the gray bat and the
Indiana bat. No county records exist for either of these species, nor
was any evidence supporting their presence found in the area during two
separate investigations of the ravine areas for suitable habitat (caves).

'

Gray bats are cave residents throughout the year; few have been
* found roosting oi.tside caves (Barbour and Davis,1969). During the

sutzer, they form maternity colonies, usually in large caves containing
streams; in winter, they hibernate primarily in deep pit-type caves
(narbour and Davis,1969). Their occurrence at the site is unlikelv
due to the absence of caves. '

'
s.
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The Indiana bat is limited in Kentucky to the region of limestone
- caves, except during migration. After leaving the caves (beginning in

~
late March), the bats head for their summer range, where they are
believed to use trees for roosting and bearing young. Because
Kentucky's Indiana bat populatior spends its summers in Ohio. Indiana,
and Michigan, except for a few msics (Barbour and Davis, 1974), it is
unlikely that the site provides important summer habitat for this

,

species. In addition, the site lies well outside the designated critical
habitat in Kentucky for the Indiana bat (U.S..Goverment Printing Office, 1975).

Another species listed in Table 5.2.4-12, the southern bog lemming,
is notabic in its absence, as specimens have been taken in Oldham
County, Kentucky less than 10 miles south of the plant site. The star-
nosed mole, which is abundant along the Indiana side of the Ohio River,
is another species notable in its absence from the plant site; however,
this is probably because the Ohio River is a physical barrier to its
migration.

Amphibians and Reptiles

The University of Louisville consultants conducted a literature
search to detail any ecientific studies that would provide information
about the amphibians and reptiles of the plant site. The field program
consisted of observing and/or sampling amphibians and reptiles on an
opportunistic basis in conjunction with the terrestrial and aquatic
studies. Special attention was directed toward species regarded as

('',T,_) rare and/or endar.gered in Kentucky.
--

*

The amphibians and reptiles of Kentucky are poorly known. The
only compreshensive work devotea to Kentuckv's amphibians and reptiles
is tLst by Barbour (1971), which lists 99 species for the state. Of
these 37 species have ranges and preferred habitats that overlap the
plant sito; only 8 of these species have actually been observed on the

site (Table 5.2.4-14).

During the spring, Fowler's toads were extremely abundant in the
lowland * ench areas adjacent to the receding backwaters of the Ohio
River. astern gray treefrogs were also abundant, as evidenced by
their evening chorus.

In early November 1975, studies were started that were designed to
investigate intensively the amphibians and reptiles of the proposed
scrubber sludgs disposal ravines. These studies resulted in the addi-
tion of six new species to the list of species from the plant site

(Table 5.2.4-14). A seventh specias, the southern leopard frog, was
also newly observed in the ravines but had previously been observed
on the plant site.,

In April 1976, amphibians and reptiles were again sampled in both
the Cern Creek and ravine areas. The species ebtained were identical
to those obtained in the previous survey.

,
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TABLE 5.2.4-14

REPTILES AND AMPHIBIANS WHOSE RANCES AND HABITATS OVERLAPa
T11E TRDfBLE COUNTY GENERATING PIANT SITEs.

Common Name Scientific Name

* Snapping turtle Chelydra serpentina*

Stinkpot Sternothaerus odoratus

* Eastern box turtle Terrapene carolina _ carolina

Red-eared turtle Pseudemys scripta elegans

* Northern fence lizard Seeloporus undulatus hyacinthinus

Ground skink Scincella latersle

Five-lined skink Eumeces fasciatus

Midland water snake Netrix sipedon pleuralis

* Northern water snake Natrix sipedon sipedt,.s

Queen snake Regina septemvittata

* Eastern garter snake Thamnophis sirtalis airtalis

* Eastern hognose snake Neterodon platyrhinos

* Northern black racer Coluber con.strictor constrictor
b * Rough green snake Opheodrys aestivus

Black rat snake Elaphe,obsoleta obsoleta
Northern cepperhead Agkistrodon contortrix mokeses

Mudpiippy Neeturus maculosus

Red-spotted newt Notophthalmus viridescens viridescens

Spotteo salamander Ambystoma maculatum

Small-mouthed salamander Ambystoma texanum

Marbled salamander .Ambystoma opacus

Eastern tiger salamandea Ambystoma tigrinum _tigrinus
,

b* Northern two-lined salamander Eurycea bislineata

*Long-tailed salamander Eurycea lon::icauda longicauda

Northarn dusky salamander Desmognathus fuscus fuscus
,

Zigzag salamander Plethodon dorsalis graalia
|
1 bSlimy salamander Plethodon slutinosus slutinosus

,

! American toad Bufo americanus

*Fealer's toad Bufo wcodhousei_ fowleri
__

.
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Common Name Scientific Name --

i

* Northern spring peeper liyla crucifer crucifer

* Eastern gray treefrog Hyla versicolor versleolor

Blanchard's cricket frog Aeris crepitans blanchardi
,

* Southern cricket frog AeriS gryllus

* Pickerel frog Rana palustris

* Southern leopard frog Ran.*., pipiens .4phenceephols

* Green frog Rana clamitans melanota

* Bullfrog Rana catesbeiana

4

*
Species observed at Trimble County plant site. |

" Taxonomy follows Conant, 1975.

bSpecies known only from the sludge disposal ravines.

Source: Conant., 1975; Barbour,1971; University of Louisville,1975a and
1976b. -J
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None of the species listed in Table 5.2.4-14 or found in the
ravines is listed by the Commonwealth of Kentucky as rare and/or

s,,
- endangered.

Fauna of the Transmission Line Corridors

Transmission Line Right-of-Way (Kentucky)*

No survey of the wildlife of the 3,780-foot Kentucky transmission.

line right-of-way was conducted. The species expected to be present -

within the proposed 400-foot-wide right-of-way are the same as chose
associated with similar habitat types on the plant site and in the
ravines. The habitat types found within the proposed right-of-way
are the following: vooded land (18.4 acres); cultivated land (12.7
acres); and open field / pasture (3.4 acres).

Preliminary Transmission Line Corridor (Indiana)

Within tne preliminary transmission line corridor in Clark County,
Indiana, there are three major kinds of wildlife: openland wildlife,!

woodland wildlife, and wetland wildlife. These three distinct types
are primarily related to the habitat requirements of the individual
species. The fellowing paragraphs describe the wildlife likely to
occur within the preliminary corridor.

Openland wildlife are those species of birds, mammals, and reptiles
that normally inhabit croplands and pastures. The grasses, shrubs, and

\*- herbs that characterize openland provide forage and cover requirements,

for these species. Specific openland wildlife that are likely to occur
within the preliminary transmission corridor are rabbits, red foxes,
skunks, quails, and meadowlarks.

Woodland wildlife are species of birds, mammals, and reptiles
common to cress of hardwood tress and shrubs or areas combining these
types of vegetation. Exasples of vegetative cover important to this
habitat type includn grasses and legumes, wild herbaceous upland plants,'

hardwood woodland plants, and coniferous woodland plants. Specific
wildlife found in this type of habitat are squirrels, deer, raccoons,
woodpeckers, and nuthatches.

Wetland wildlife are those species of =====1s, birds, reptiles,

and amphibians commonly found in wet areas, including ponds, marshes,
swamps, strccas, and along the Ohio River. The riparian or riverbank
vegetation of vetland areas providen forage and some cover requirements
for these speciec. Wetland wildlife likely to occur within the pre-
11minary corridor include muskrats, ducks, geese, kingfishers, and red-
winged blackbirds.
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Because no wildlife field studies were undertaken, it is impossible
.,

| to determine exactly what species may use the preliminary corridor area
or any relative abundance figures for such species. The ranges of

'

i several wildlife speelen holding protected status, either federally
- or statewide in Indiana, are known to overlap the study area; howevt , i

f their actual c;;currence within the preliminary corridor is not known.
'

j Determination concerning rare, enJr rscred, or threatened status of
j. the wildlife must wait until the actual corridor is defined.
!
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5.3 WATERy
.

This section presents a discussion of the surface and grot.nd waters
to be found on or net r the plant site, in the scrubber sludge disposal
ravines, or within the transmission line corridors. fhe aquatic biology
of the surface waters is also discussed. 'Ihe section is divided into
four major topics: hydrology, water quality, water use, and aquatic

,

biota. For clarity of discussion, the surface wceers are grouped as
fo11cws: (1s Ohio River, (2) Corn and Barebone Creeks, (3) Ravines RA
and RB, and (4) transmission line corridors. Ground water is categorized
by (1) plant site and ravines, and (2) transmission line corridors.

5.3.1 Hydrology -

'

Hydrologic Characteristics: Ohio River
,

The site for the Trimble County Generating Plant is also the middle
of McAlpine Pool, a slackwater pool formed by McAlpine Dam at Louisville,
Kentucky (River Mile 607.3). McAlpine Dam is one of the original 46
locks and dans built by the Corps of Engineers on the Ohio River to
facilitate navigation in the Ohio Basin (U.S. Army, 1966). McAlpine Pool
extends upstream to Markland Dam (River Mile 531.5).

Underthepresentoperatigesplan,theCorpsofEngineersmaintains
a normal pool elevation of 420 feet in the McAlpine Poel. With this
pool elevation, a 9-foot-deep navigation channel throughout this reach

* of river can be maintained during the low-flow period. The control is
maintained by adjusting the movable gates at the dam. During extreme
flood periods, the gates are raised and the river is allowed to flow
freely. Thus, there is no appreciable retention of water or backwater
caused by the das during floods. In total, navigation imp svements in
the Ohio River Basin have no important direct effects on flood control
(U.S. Army, 1968).

buch of the topography and hydrography in the Ohio River System is
described in terms oI the Sandy Hook Datum. This datum is 0.76 feet
hi her than mean saa level--1929 General Adjustment. (Gallaher arid ;t
Price, 1966).

*
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Drainage Area

,

The drainage area of the Ohio River at the Trimble County plant site
is 91,026 quare miles (Public Service Indiana,1975, page 2.5-1). The
me'n stem of the Ohio is fed by 14 principal tributaries. In the upstream |
direction they are the Kentucky, Great Miami Licking, Little Miami,
Scioto, Sandy, Guy 2ndotte, Kanawha, Hocking, Little Kancwha, Muslingua,
Beaver, Monongahela and Allegheny Rivers (Public Service Indiana, 1975,*

pages 2.5-1 and 2.5-2). ,

Rivers in the Ohio River Pasin vary from steep mountain streams with
cascat'.ss end rapids to very sluggish, meandering channels. Slopes of
major tributaries vary from s. ore than 100 feet / mile in the headwaters to
less than 0.2 feet / mile in the flat areas near the main stem. The slope
of the water surface in the Ohiu River over a 20-mile reach centered at
River Mile $70 is approximately 0.3 feet / mile during floods. .

i
.

'

Precipitation i'

I
The averags annual precipitation over different stations in the i

entire Ohio River Basin varies between 35.85 inches at Urbana, Illinois
and 46.74 inches at Williamsburg, Kentucky. The maximum yearly pre-
cipitation over about 30 years of record varies between 47.07 inches
at Warren, Ohio and 72.35 inches at Paducah, Kentucky. The minimum'

yearly precipftation over the same period of record varies between 19.70

O *inches at Parkersburg, West Virginia and 36.0 inches at Williamshurg,
Kentucky (Public Service Indiana, 1975, page 2.5-2). For that part of

the Ohio Basin upstream of the Trimble County Generat.ing Plant site,
the average annual precipitation is approximately 40 inches (Geraghty,
,e.1 al., 1973).

Discharges

Streamgage records have been kept on the Ohio River at Louisville,
Kentucky since 1928. (Because the drainage area of the Ohio River Basin
above Louisville is only 154 square miles greater than at the Trimble
County plant site, the discharges at the site are assumed to be the
same as at Louisville.) In the period between 1928 and 1973. the average
snnual discharge at Louisville was 112,300 cfs. This fia,ure renresents a
run-off of 16.73 inches / year from the watershed (U.S. Department cf
the Interior, 1974). The ratio of the average annual runoff to annual
precipitation over the basin is approximately 40 percent.

The maximum discharge in the Ohio River at Louisville was 1,110,000
cfs. This flood peak occurred on January 26 and 27,1937. A description

,

of the 1937 flood (the flood of record) follows:

The flood of January-February, 1937, was the most disastrous *

ever in the Ohio River Basin. Excessive and almost continuous
s

! .
:
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rainfall fron January 6-25 caused maximur recorded stages in a-
705-mile reach of the Ohio f rom below the mouth of the Kanawha.

V
at Pt. Pleasant (West Virginia), to the mouth of the Ohio at

This glood interrupted virtually all communi-Cairo [ Illinois).
cations and transportation between the north ard south banksEven highway
for periods ranging from a week to a month.
bridge approach between Marietta (Pennsylvania) and the mouth,
a distance of 800 miles, was flooded and closed to traffic with

,

There thethe exception of the Cincinnati Suspension Bridge. Except
approachts were raised by an earth and sandbag ramp.
for the. Iower reacher, of the Cumberland, Green and Kentucky
Rivers, this was not the most severe flood on Ohio River

It produced record stages on the Cumberlandtributaries.
for 160 nailes upstream, above the present location of '

Cheatham Dam (U.S. Army,1966).
,

843,000
The second largest flood peak on recore at Louisville wasOther major floods
This peak cecurred on March 8 and 9,1945.cfs.occurred on the main stem of the Ohio River at Louisville in February

;

1883, February 1884, January 1907, January 1913. April 1913, March 1931,
'

March 1945, and April 1948 (U.S. Army,1973).

The return periods for different peak flood discharges wert obtained|

Tne
from the U.S. Army (1966) and are presented ir Figure 5.3.1 .1..

discharge-frequency curve has been determined by modifying the naturali

river discharge frequency curve for the effe:t> of the 32 constructed
dams, and 7 dams under construction, and che 11 dans in the preconstruction

,

!

According to the curve in Figure 5.3.1-1, the's.-
planning stage in 1963. 320,000
100-year pee < flood discharge for the Trimble County plant site is

Subscquent studies by the U.S. Acay ('.975a) which take into .nc:ount760,000 cfs. Thecfs.
new flood control features estinate ths 100-: ear flow atmore recent acudies includs the effects cf the reservoiya current 1/ under
construction or projected for cont.,iruction and completh.n prior to 1935.;

Records of past storms and floods indicats that mor'a than the
observed critical combinations of rainfatl a:.d runoff oay ' e reasonablyStudies hete uhown that a slight.

anticipated in the Ohio River Basin.
shif t in storia position or in the sequence of metectolegical events

,

would have resulted in greater floed discharges than those actually
Accordingly, the Corpe of Engincers has developed hypotheticalexperienced. Jther magnitudes of

cenoinations of storms of record to determine whatFrom these studies a "Standaro Project Flood"
floods could be expected.
has been designated to aid in the essessment and design of river t orks

The Standard Frojuct Flood is defin.d as "Aalong the Ohio River.
hypothetical flood representing the critical volume snd peak dischargethat may be ez >ected from the most severe combination of meteorologic and

~

hydrologic conuitiona reasonably characteristic of the geographical region,

excluding extractdinarily rare combinaciens" (U.S. Army,1967).
1,575,000

The Standard Project Flead for che Trimble County site is
In computing the flood peaks, the Corps of Engineerscf s (U.S. Army,1966) .

. w,
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has taken into account the regulation obtained f ra..a the 50 upstream-

reservoirs constructed, under construction, or in the advanced pre- v
constet.ction planning phase as of July 1963.

The minimum discharge in the Ohio River .it Louisvillo van 2,100 crn,
which occurred August. 12,1930 (U.S. Departa.cnt of the Interion . 1974).,

Since that time, ulamu.a annual low flows have increased bot.ause of the regu-
lation obtained from thi upstream reservoirs. Under natural conditions
(no reservoirs) the 30-day,10-year low flow at Louisville was 7,415 ef6,
whereas with the 1963 Corps reservpirs, this value was increased to 12.450
cfs (U.S. Army, 1966). The most recent estimate of the 30-day, 10-year j

low flow at Louisville is 13,750 cfs (U.S. Army, 1973). his value was
obtained by assuming completion of reservoirs currently (1975) under
construction or projected for construction and completion prior ts 1985.
The corresponding 7-day, 10-year low flow at Louisville is 14,200 cfs.
Other low flows cre presented in Table 5.3.1-1.'

Stages
1

The maximum high water level for the reach of the Ohio River adjacent
to the Trimble County site occurred during the 1937 flood. At River Mile
572, this level was 470.0 feet.

The flood stage frequency relation for river levels at the site is
given in Figure 5.3.1-1. The relation was determined by the Corps ofp) Engineers (1966) by using the modified discharge frequency curve (also(U shown in Figure 5.3.1-1) and the st.Me versus discharge curve for the s
river section. The river stage corresponding to the 100-year flood peak
is 461 feet, and the stage corresponding to the Standard Project Flood
is 482 feet. These stages are shosm on the river cross section on,

Figure 5.3.1-2. The areal extent si flooding at the site is shown on
Figure 5.3.1-3.

During periods of low flow, the level of the river at the site is
largely determined by the regulation at the McAlpine Dam downstream
(River Mile 607.3) and by the amount of water being passed through'
Markland Dam upstream (River Mile 531.5). As previously noted, the water
level in 8.he McAlpine Pool is held at elevation 420 feet during periods ,

of low flow to provide a 9-foot-deep navigstion channel throughout the
pool.

Channel Geometry,

As shown in Figure 5.3.1-3, the Ohio River channel is approximately
2,200 feet wide in the vicinity of the Trimble County site. At bankfull.:

stage (elevation 445 feet), the depth of water at the deepest point in
the channel is approximately 55 feet. At normal pool, the deepest part
is approximately 30 feet der:p.

I At River Mile 570, the flood plain on the Kentucky side extends
*j for a distance of 2,200 feet from the riv.er bank to the base of the

-
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TABLE 5.3.1-1

SEVEN-DAY AVERACE OHIO RIVER LOW FLOWS AT THE TRIMBLE-

.* COUNTY CENERATING PLANT SITE

*
.

Recurrence
Interval Low Flow

J ears) (cfe)

2 13,300 |

5 15,500

10 14,200

20 13,100

50 12,000

100 11,200

200 10,700
.

N

.

Source: Public Service Indiana, 1975, paE* 2.5-16.
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bluffs. Immediately downstream, the flood plain on the Kentucky side,

narrows to a width of approximately 600 feet between River Miles 571.3
and 572.3. The width of the bottom of the Ohio River Valley in the
vicinity of the site is approximately 1 mile.

Hydrologie Characterir.t ics: Corn and Ear (ggae Creeks
.

The western half of Trimble County is drained by a series of saia11
streams which flue west aad southwest to the Ohio River (see Figure
5.3.1-4). From south to north these are: Pattons Creek, which forms
part of the boundary between Oldham and Trimble Countiest Middle Creek;
Barebone Creek, which flows near the southern edge of the plant site;
Corn Creek, which has several principal . tributaries and drains about
one-f ourth of the county and is located at the northern edge of the site;
and two ::11er streams, Spring Creek and Cilmore Creek, which drain
the extreme nortnws. tern part of Trimble County.

The Trimble County plant site is drained principally by the Ohio
River. A portion at the northern end is drained by Corn Creek, and
a portion at the southern end is drained by Barebone Creek.,

The Corn Creek watershed has a dendritic pattern with three principal
tributaries, Pryors Fork, Hughes Branch, and Furnace Branch, covering a
total area of about 31 square miles. Corn Creek originates at an elevation
of about 850 feet above mean sea level, just west of U.S. Highway 421.
Below the mouth of Pryors Fork. Corn Creek meanders for about 4 miles
through relatively flat bottominad. Immediately above the plant site, ~-
Corn treek raeanders in a 1,000-foot-wide alluvial plain and discharges to
the Ohio River at River Mile 570.5 and at elevation 420 feet mean sea level.
Prior to 1950, the lower portion of Corn Creek was channelized, leaving
a half-mile-long cutoff oxbow whose water level risen and falls with
that of the Ohio River at the northern end of the plant site.

.

Berebone Creek is the second, but relatively minct, watershed adjoining
the plant site. The headwaters of this intermittent creek are near the out-
skirts of Bedford (see Figure 5.3.1-4). It flows almost due west for about

. 4 miles until it reaches the upper terrace at the planc site. Barebone
Creek also flows through a wide alluvial flood plain. At the plant site,
Barebone Creek meanders off to the south and west around Wises Landing
before entering the Ohio River at River Mile 573. Barebone Creek watershed
drains a 14-squnre-mile area; the creek falls from an elevation of about
850 feet near Bedford to an elevatica of 420 feet at McAlpine Pool. Above
the plant site, the creek is dry during extended rainless periods, which
typically occur in the fall.

No historical data are available for adersge and pe.k flows in Corn,

and Barebone Creeks. Staff gauges have been placed at seven creek
sampling stations, and discharge rates have been recorded twice monthly
during 1975. These data are reported in Table 5.3.1-2.

Estimated values for average and peak flows in Corn and Barebone
*

Creeks may be determined from the characroristics of other streams in -

'

. . -
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! TABLE 5.3.1-2
TRIMBLE COUllTY GEt3ERATING PLANT
SITE DRAINAGE AND PEAK DISCHARCE

l
.,

'
.

!.
'

I Peak Discharge
_ Drainage Area Principal Drainageway 10-Year
Onsit e Total Length Slope Rainfall

(Aerea) (Feet) (Ft./100 Ft.) (cfs)

Ohia River

Drain A* 165 165 6400 0.36

3 60 67 3600 0.56

C 141 18.1 5000 0.78

! Other 56 56 - -

(subtotal) (422) (429) 225
Corn Creek

Hain Stream 67 18.345 55,500 0.92 '
,

b Tributary A 108 660 13,500 3.33

5 58 780 12,800 3.t 0

C 106 215 6,500 5.66
|

(Subtotal) (339) (20,000) 95
.

.Sarebone Creek

Main Stream 23 7539 34,200 1.42

Tributary 226 266 6,800 0.51

1395Oth6F - --

(subtotal) (249) (9:00) 80

i

TOTAL 1010 29,629 400
.

'See Figure 5.3.1-5
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northern Kentucky for which data are availabic (Table 5.3.1-3).'

Corn
Creek is similar to HarroJJ Creek in topography, geographic location. '

'"

and soil cover, but is larger and has a drainage pcttern similar to
Pond Creek. On this basis, an average yield of 1.5 cfs per square mile
has been estimated, resulting in a mean annaal flow of 51 e a.r 1-arebone
Creek exhibits characteristles uimilar to narrods Creek, and the flow-

rate is estimated at 1.65 cfs per square mile, resulting in an averageflow of 23 cis.

Estimates of peak discharge were made by using the annual peak
discharge of Lear Grass and Pond Creeks for their periods of record and
developing frequency curves by total drainage aren using the Regional
Analysis hethod (U.S. Department of Agriculture, n.d.). This results
in a 2-year peak of 1,400 cfs and a 10-year peak of 2,400 cfs for Corn
Creek. For Barebone Creek, the estimated 2-year peak discharge is 1,100cfs and the 10-year is 2,200 cfs.

Surface stormwater runoff from the sits flows to the Chio River,Cara Creek, and Barebone Creek. The bize and location of the drainageareas on the site are shown on Figure 5.3.1-5. Most of the site consists
of silty and locmy alluvial soils, much of this in cultivation, with
moderate to slow permeability. The remainder of the site is wooded,
steeply sloping hillside with moderately slow permeability and a high
runoff potential.

@' Average annual runcff in the region is about 16 inches. Peak runofff rom the site in its present, relatively undeveloped state has been
determined by the Regional Analysis Method (U.S. Department of Agriculture,

%-

1972d). Drainage-area characteristics are listed in Table 5.3.1-2. The
peak discharge from the approximately 1,000-acre site is 400 cfs for a
rainfall occurring an average of once every 10 years.

Hydrologic Characteristics (Surface Waters): Ravines RA and RB

TVo tributary streams drain Ravines RA and RB into Corn Creek.
These streams tend toward a low-flow or an intermittent condition.
North Creek (RA), which is about 3.3 feet wide and 0.6 to 1.3 feet deep,
appears to form relatively small, shallow pools in dry weather. South
Creek (RB) is 3.3 to 6.6 feet vide and averages 1.7 feet in depth. It
appears to have a more constant flow, but it also probably tends to form
long, shallow pool areas in dry periods. The South Creek flow seems to
be augmented by seepage from exposed water-bearing strata along the facesof the ravino. Both of the ravines present a fairly steep gradient (167
feet and 170 feet per mile), as evidenced by the cuts incised into the
bluff rising above the upper river terrace (about 450 to 490 feet above
MSL). Due to this gradient and the rock strata, the stream bed is com-,

posed of gravel and rubble from the ravine faces.

.
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TABLE 5.3.1-3_
-

SELECTED CHARACTERISTICS OF STREAMS IN HORTHERN KENTUCET
.

.

, ,

Mean Annual !

Maximus Flood Years of Flood Years of 3

Drainage Area Average Discharge (cfs) Record (cfs) Record
;

(so mi) (cfs) (cfs/sq mi) '

_ Stream
f

-

6
-

24.1 39.9 1.66 5,320
Harrods Creek
(LaGrange)

30 1,650 16

Fond Creek 86.2 1.35 8,020
64.0

(Louisville)e

|
y Middle Fork

30 1,390 16Beargrass Creekg
(Louisville at 18.4* 24.9 1.35 5,200

*. ,

Csunons Lane) 3,

76
49 75,000 ,. . _ . . ,

!

5,9804 8,227 1.38 123,000,

, Kentucky River . . -.
,

(Lockport) !
,

- ,

* Area contributing to runoff
i .'U.S. Geologices Survey,1974; McCabe,1962

_

j
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Hydrologic Characteristics (Surface Waters): Transmisalon 1.ite Corridors v

"he Kentucky transmission line route will cross narebone creck; the
preliminary transmission line corridor in Clark County, Indiana, includes
four streams: an unnsmed trinetary of Squaw Creek, Little Camp Creek,,

Camp Creek, and Fourteen Mile Creek. Because the transmission line routes
will not impact clie hydrologic characteristics of any of the streams they
will or might cross, these characteristics are not discussed herein.

Hydrologie Characteristics (Cround Water): Planc Site and Ravines RA and x8

The principal ground water source at tne p.oposed plant site is
the sand and gravel outwash unit underlying the 11ood plain portion of
the property. The sand and gravel aquifer begins at the valley wall
on che east side of the property and extends westward beneath the channel
of the Ohio River. The aquifer extends to the top of bedrock and hr.s a
saturated thickness of about 80 feet.

A large volume of ground water may be economically obtained from
the sand and gravel aquifer underlying the Ohio River flood plain.
Because of the high development potential of this aquifer, virtually no
surface water is used for donestic, municipal, industrial, or agri-
cultural consumption witt *n 10 miles of the plant site.

Most of the regional population is served by ground water obtained
from seven well fields and pumping centers located along the Ohio Rivar s
flood plain. The municipal well fields are identified on Table 5.3.1-4,
and the service area for each distribution system is listed ca
Table 5.3.1-5. Each pumping center has at leasc two or three wells, in-
cluding one that is maintained for standby or emerge.ncy use. N.:rmally,
only one well is in operation at each well field.

Bedrock is not a significant ground water source in the immediate
vicinity of the plant site. Domestic wells may obtain adequate supplies
of 100 to 500 gallons per day along valley bottoms. Throughout most of
the upland area, drilled wells usually produce les& than 100 gallons per ,

day and are inadequate for dunestic supplies. Along valley slopes and ,

narrow ridgetops, the ground water yield is almost negligible. Generally, ,

ground water becomes saline very rapidly with increasing well depth; thui..
most bedrock wells , wielding fresh water are less than 100 feet deep.

;,

The water-bearing characteristics of bedrock aquifers are presentea
in stratigraphic sequence on Figure 5.3.1-6.

!*
Cround water levels measured at the plant site JurinF August and

September 1975 indicate that ground water is at elevation 4212, or about
1 foot above the minimum elevation of tne river pool level. The ground 3

water elevation of 421 should be consider.d as a minimum static level
that may increase during an extended period of precipitation or it.
response to flood stages of the Ohio River. (. monitoring program by the.

t!.S. Geological Survey is currently in progress to assess the effects -

of both precipitation and flood stages on ground water levels at the site. *

v
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LOUISVILLE GAS & ELECTRIC CO.'

TRIMBLE COUNTY GENERATING FLANT '

--

SITE DRAINAGE'

.

Source: Fluor Pioneer Inc.,
1975 FIGURE 5.3.15 j
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TABLE 5.3.1-4 : .
IJ
!PilNICIPAL WF'...S IN THE REGION SURROUNDING THE

TRIMBT.E COUNTY GENERATING PLANT

>

.

Population Number Average Average Daily Maximum Daily

Pumping Center Served of Wells Depth (ft) Use (mad) Use (mad) j

'
Initana ,

. - . . - . - - - .

Charlestown 5,700 2 78 1.10 1.40
m

'

INanover College
f(in Hanover) 1,700 3 65 0.30 0.43

Madison 11,600 6 114 1.70 2.50 ,

)[ East Well Field 2 0? 2.50 3.70

g West Well Field 2 108 1.10 1.80 t

Madison State Nospital 2 137 1.40 1.90 .

* : .

Was'nington Township
Water Corporation
(in New Washington) 1,125 3 63 0.13 0.17 i

'

.
. .

Kentucky t'

!-;
-

Milton 450 2 NA NA 0.20
|

Trimble County Water
.

!District No. 1
(in gedford) 453 2 68-71 0.12 0.24 i.,

Nenry County Water
District No. 2 3.400 3 99-105 0.58 NA,

.

NA = Not Available
Public Service Indiana, 1975, page 2.5-30; Null, et al., 1971.; sources:

I k
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_ TABLE 5.3.1-5
+

COMMUNITIES AND AREAS SERVED BY HUNICIPAL CROUND WATER PUMPING
CE} TIERS IN Tile TRIMBLE COUNTY CENERATING PIANT SITE REGION

\
.

hadison Hanover College

Blocher Hanover
Chelsea Rural
Kent
Lexington Milton
Madisos
Midway Milton
Paynesv111e Rural
Saluda
Smyrna CharlestownVniga
Wakefield CharlestownWirt Marysville
Rural.

Otisco
Nabb
New Market
Rural

Washington Tovnahip Water Corporation

New Washington
Otto
Solon
Vesta
Rural

Trimble County Henry CountyWater District No. 1 . W_ater District No. 2

Bedford Campbellsburg
Rural New Castle

, Rural

.

Source: Public Service Indiana, 1975, page 2.5-30
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The alluvial aquifer is normally techarged by direct infiltration,

of precipitation and by seepage along the valley walls. The hydraulic
' s_,

connection is generally good along many portions of the Ohio River;
therefore, stream bed infiltration can recharge the aquifcr during river

i Stream bed infiltration may also be induced by placing
a flood stages.

water wells in close proximity to the river. However, a blanket of silt
of ten can occur at the bottom of the river, effectively inhibiting*

recharge from passing through the bed of the river and into the aquifer.
-

The actual degree of hydraulic commt.nication between the Ohio River and
the outwash aquifer at the plant si:e is presently under study by the
U.S. Geological Survey.

Hydrologic Characteristics (Ground Water): Transmission Line Corridore

The ground water characteristics of the Kentucky transmission line
right-of-way are expected to be similar to ths.se identified for the plant

i site and ravines.

The preliminary transmission line corridor in Clark Coutsty, Indiana
crosses one aquifer type and encroaches upon a second.

From the west baak of the Ohio River to the western terminus of the
corridor, a thin vencer of glacic1 till and weathered bedrock surface

Most wells tapping this aquifer are lesstogether form a minor aquifer.,

than 150 feet deep, and the yield (0 to 10 gpm) is barely adequate for
. domestic or f arm supplies. Wells rarely exceed 150 feet because yield'

does not increase in the unfractured rock, and the ground water becomes\'-

brackish at these depths. Along this portion of the corridor, rechargeWhere surficialis derived solely from the infiltration of precipitation.
glacial till covers the bedrock, ground water may migrate in sand Icases

While the sound bedrock is virtually bnpermeable, somewithin the till.
ground water migrates along enitrged jointa or cracks in the upper weatheredi

zone.

A small, but significant aquifer exists near the western terminus of
the preliminary corridor. This aquifer is composed of stratificd drif t,
a body of sand and gravel 65 feet thick which was deposited during the
1111noian glacial period. The stratified drift aquifer lies on a NW-SEThree wells drawtrend, about 3/4-mile west of the proposed tie-in point..

100 to 300 gym each from the southern end of this aquifer to provide
grcund water to the Washington Township Water Corporation distribution
system.

5.3.2 Water Quality

Ohio River

Apparently, no studies have been made of the water quality of the
.

Ohio River in the immediate vicinity of the Trimble County Generating
Studies of the water quality of the Ohio River have beenPlant site.

s.
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perf orned upttream and downatream of the plant site and provide general
information on the physical and chemical parameters of the region. ' ~ ~

.

Perhaps the best references to the water quality of the Ohio River
are the annual reports of the U.S. Public Health Service Water Pollution
Control Administration, the Environmental Protectica Agency, and the Ohio
River Valley Water Sanitation Commission. Records of discharge are
available from the records of the U.S. Ceological Survey. Su:h records.

provide information on the vagaries of the Ohio River's water quality.
For example, in the Ohio River at Louisville, Water Year 1966 to 1967,
such physical and chemiest parameters as temperature, dissolved crygen,
pH, carbonate alkalinity, turbidity, and total dissolved aslids showed .
differences in ranges and means (Table 5.3.2-1). Table 5.3.2-3 compares
1976 data collected by the Ohio River Valley Water Sanitatfor Commission's
monitoring program with U.S.C.S. water quality data collecteo in 1969 and
1970. The right hanel column of the table lists Kentucky sater quality
standards. Table 5.3.2-3 presents monthly fata collected in 1976; these
data are also compared to Kentucky standards.

For the present study, three transects (see Section 5.3.4) were
established by the University of Kentucky's Water Resources Laboratory
on the Ohio River to determine water quality. The results are presented
in Tab 1 3a 1 through 8 (Appendix 0). The lower hardness and alkalinity
values and lowar cation (particularly calcium and magnesium) concentra-
tions seem to be a functicn of the greatly increased discharge volume.
The increases in chloride and sulfate concentrations in the river are
probably tha result of natural and man-mediated (industrial and domestic) 5'

causes. !! ore than 1.600 industries and 130 sewage treatment plants.are
discharging organic compounds, heavy metals, high 500 wastes, and fecal
organisms into the main stem and tributaries of the Ohio River.

Corn and Barebone Creeks and the Oxbow

Natural surface waters other than the Ohio River on or near the site
consist of Corn and Barebone Creeks and an " oxbow" area, which was formed
when the lower half of the flood plain portion of Corn Creek vna rechanneled,
probably back in the 1930's. The oxbow area is supplied with water by
flooding from.the Ohio River and by seepage from Corn Creek and the Ohio.
The water quality of both creeks and the oxbow area (Station 7--see Figure
5.3.4-1) was sampled during the aquatic survey.

Tables 9 through 17, Appendix 0, svimmarise the 1975 physical
and chemical characteristics of the waters of Corn and Berebone Creeks
and the oxbow (see Section 5.3.4, Figure 5.3.4-1 for a map of sampling
locations). Sampling was conducted bi-monthly from May through December.
Tsble 18, Appendix 0, contains the results of the samp2es taken in
February, March, and April of 1976.

.
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TABLE 5.3.2-1 bt
1*

MINIMUM, AVERACE, AND MAXIMUM VAUJES FOR DIFFERENT FHYSICAL AND CHDi! CAL PArJ01ETERS OF
OHIO RIVER WATER AT LOUISVILLE, KENIUCKY FOR 1966 AND 1967 WATER YEARS

.

-

Total I
,

Dissolved Alkalinity dissoived
(CACO ) Turbidity solids Discharge

3Temperature oxygen
- ('C) (eg/1) pH (m2/1) __ UnII (rg/1) efs (thousandni

|
Minimum 0.3 1.7 7.2 46 25 137 7,6

1966 Average 14.2 8.5 7.5 66 80 290 80.6
i..

.||*Maximum 28.9 12.1 7.9 79 550 478 515.0

t!,

on <|-

g'

' Minimum 2.2 2.7 7.1 40 25 138 10.9 ;U
,

- (, 1967 Average 14.9 7.8 7.5 59 115 256 116.5 ,(
'e,'

-
0 Maximum 27.8 13.3 7.8 88 750 414 642.0 )i -

,

'
t .

e

.

i Source: - U.S. Department of the Interior,1966 and 1967b
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TABLE 5.3.2-2

,
OHIO RIVER WATER QUALITY

(RIVER MILE 600.6)
TRDIBLE COUN~Y GENERATING PIANT

1

3

ORSANCO Manual Program USGS Water Quality Records Kentucky'Jater Year 1976a Water Years 1969 and 1970b WaterNo. .' s

No. o f QualityParameter Samples Mean Minimum Maximum Samples Mean Minimum Maximum, Standards !

TSS (ag/1) 26 59 1 437 - - - - -TDS (ag/1) 14 2'J9 152 324 24 286 190 478 750 IAlk. (CACO )(ag/1) 14 64 46 81 24 73 38 11850s, (og/1)3 -

27 65 23 100 69 97 42 208C1 (ag/1) 14 19 12 11 71 41 12 84
-

'- - - -
P (ag/1) 14 0.2 0.1 0.6 47 0.4 0.3 0.8 1,000

-

Nard. (Ca, Mg) (ag/1) 14 136 120 160 71 165 90 244
Sf' Ca (ag/1) 14 38 32 46 - - - - -

-

O Mg (ag/1) 14 9.8 8.5 12 .,- - - - -Na (ag/1) 19 15.5 8.6 27
*

K (ag/1) 14 2.7 1.9 3.7
-

j,'- - - -

- - - - -SiO; (ag/1) 14 5.8 3.8 6.5 - - - - -Phenol (ag/1) 27 1.2 0 7 - - - - -CN (og/1) 27 0 0 0.01 - - - - 0.013 '

BOD 5 (ag/1) 5 1.2 0.7 1.7 - - - -

TOC (mg/1) 14 5.1 1.8 13
;-

- - - - '
P-totsi (eg/1) 27 0.11 0.05 0.59 69 0.16 0.02 0.55

-

,

3TKN (ag/1) 27 0.67 0.08 4.2
-

I
- - - -NH -N (mg/1) 27 0.10 0 0.19

-

3 - - - -N0i-N (ng/1) 23 1.07 0.32 1.7 72 2.5 0.8 5.0

-

As (pg/1) 2 1 1 1 23 0.9 0 10 50 1

-
,

Ba (pg/1) 10 44 0 200 - - - - 1,000 |Cd (p:/1) 10 0.7 0 2 03 1.3 0 11 10cr (ug/1) 10 <15 <10 40 23 4 0 10 50
'

Cu (pg/1) 10 11.4 2 53 23 12 0 40 -

-
>

ii

!l
!i

:|.

( ( c c
j 1
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TABLE 5.3.2-2 (Continued) '{
? -

C@3ANCO Manus 1 Progra:n USCS Water Quality Records Kentucky <

'Water Year 1976 Water Years 1969 and 1970 Water
No. of No. of Qwility

,
Parameter Samples Mean Minimum Maximum Samples Mean Minimus Mixinum Standstds

Fe (t4/1) 10 2,764 210 15,000 63 544 40 2,500 -

Pb (pg/1) 10 23 7 44 23 10 0 77 50.-

Mr. (ug/1) 10 210 30 1,300 63 202 63 710 -
.,

Hg (pg/1) 10 0.08 0 0.2
'

- - - - -

Ni (pg/1) 10 13 3 40 23 9 0 59 - !
Se (pg/1) 2 0.05 0 1 10- - - -

Ag (pg/1) 10 0.1 0 1 - - - - Sn -,

Zn (pg/1) 10 57 20 170 23 28 10 90 - !

IColi.-fec./100 al 15 335 16 900 - - - - -

| 'Co11.-tot./100 ml 16 4,678 120 13,500 20,000- - - -
,

. ., . . . -

u

*0hio River Valley Water Sanitation Commission, 1976 |

bU.S. Department of the Interior, 1969 and 1970 k.
l
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( TABLE 5. 3.2-3

i

MONTH 1.Y 01110 RIVER (RIVER MILE 600.6) PHYSICAL AND
CllDtICAL DATA, ORSANCC" ROBOT HONITOR -

,

WATER YEAR 1976
TRIMBLE COUN'[Y CENERATING PLANT

.

Monthly Average Value
Dissolved

bOxygen Temperature Conductivity FlowMonth (ag/Il_, (*F) pH" (umhos/em) (1000 efs)
October 7.5 62 (78) 6.9 310 99
November 8.4 56 (70) 7. 0 330 68
Deccaber 10.7 45 (57) 7.3 340 124
January 11.9 40 (50) 7.2 270 217
February 10.9 42 (50) 7.3 290 233
March 10.2 52 (60) 7.1 290 174
April 9.4 58 (70) 7.2 300 98
May 7.3 66 (80) 7. 3 420 46
June 6.0 73 (87) 6.8 430 58
July 5.2 80 (89) 6. 9 410 66
August 5.4 80 (89) 6.9 380 40

,,,

September 5.2 76 (87) 7.0 460 26

Mininum 5.2 40 6.8 270 26
Maximum 11.9 80 7. 3 460 233

dMean 8.1 61 7.1 353 105

Kentucky
Standards 5.0, Presented 6.0-9.0 1200 -

Above

" Ohio River Valley Water Sanitation Commission.1976
b
Values in parentheses are Kentucky maximum temperature standards.

" Standard units.
d
Median salue.

* Daily average.*

-

.
..

a

O- _ .. -*
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Water quality in Corn and Barebone Creeks is typical of limestone
*-- streams in north-central Kentucky. The water is hard, with a total.

alkalinity of 175 to 250 ppa (CACO ). When stream discharges decrease3
in early summer and th. streams begin to " pool," total alkalinity may
increase as evaporation tends to concentrate solutes in these pools.
The difference betecen the total alkalinity of the tributary streams and
the Ohio River is considerab'.e. Total alkalinity of the Ohio River is,

about 50 ppa, whereas the total alkalinity of the tributary streams is a i
five-fold increase in these values. -

The cation balance of Corn and Earebone Creek waters is also typical
of most streams in Kentucky. Calcium is the predominant cation, followed
by magnesium, sodium, ard then potassium. This cation balance tends to
lead to water that is well buffered and protects the stream biots from
shifts in pH. The waters of Corn and Barebone Creeks are slightly alkaline
in pH, ranging from 7.4 tc 8.8.

Iron concentrations in the two streams are lower than iron concentrations
usually occurring in streams of this region. Concentrations of iron in
excess of 2.0 ppm in water may cause staining and objectionable taste.

.

i
The anions encountered in Corn and Barebone Creeks are in concen-

trations found in most of the regional streams. Nitrate, nitrite, and I

phosphate values show some seasonal variations, but their values are well '

within the range of concentrations found in other streams of the area.

''

Chloride and sulfate are present in somewhat higher concentrations ;
than would be expected. Water hardness and the presence of higher con-
centrations of magnesium probably contribute to the higher chloride and i
sulfate values. These values are still within the expected range of j
variation i

Specific conductance values confirm the total electrolyte concen-
trations in micromhos. These conductance values of 400-600 micrombos
are commonly obtained from streams of the region, and thay further attest
to the hard water and ionic distribution ia the streams.

In general, the water quality of Corn and Barebone Creeks is good; |
It does, however, show some of the effects of the intensity of agricultural ;
activity in the area. Althour.h water in the two creeks is not present in
great quantities during all seasons, it could serve for industrial use.
However, it is much too hard for use as boiler v.ter without a water-
softening process.

Chemical analyses of the stress sediments (Table 5.3.2-4) show
increases in potassium levela that probably reficct agricultural activity
in the area. Potentially toxic metals such as chromium, copper, lead, and*

manganese are not 1 resent in quantities that might be harmful er dangerous.
Iron concentrations in the sediments are the result of iron in its oxidized,

inso'luble state (Fe+++). The presence of oxidized iron would enrich the
sediments and account for these higher values.

|
1

-
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TABLE 5.3.2-4__

CHEMICAL ANALYS* 91' SEDIHEff1S FROM CORN CREEY., BAREBONE CREEK, AND THE OXBOW, '

TRI' JLE COUNTY CENERATI!C PIANT SITE, SEPIDtBER 1975a j

j

6

Statir.@ Na K Ca Hg Fe Ha Cu Cr Zn Pbi a

~)1 3.7 15.7 791.6 10.2 24.6 1.4 0.02 0.04 0.07 0.02 '
(

'

t

.

, 2 1.1 4.8 202.8 5.9 14.1 0.8 0.01 0.02 0.01 0.01 '
|

[
-

3 3.6 3.2 169.1 4.2 29.3 1.3 0.01 0.03 0.03 0.02
,

;

Y 4 4.0 12.3 62.1 10.9 19.6 0.8 0.02 0.04 0.05 0.01| Y
5 0.7 31.2 159.3 3.2- 22.6 1.5 0.01 0.05 0.03 0.02.

6 5.5 7.2 79.1 15.0 10.8 0.5 0.01 0.02 0.0-3 0.01
7 3.0 21.5 14.9 6.5 35.4 1.2 0.06 0.1 0.3 0.03

_
[i

._l
f

I
<

"All values are in milligraes/ gram of dry sediment.

See Figure 5.3.4-1.
1

Source: University of louisville,1975a.
"
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Ravines RA and RB

.

The strease in Ravines RA and RB were samphd by the Univers'.ty ofs.,
Louisville Consultants in Februory, March, and April 1976. For the pur-
pose of thf a report, the stream in Ravine RA was desi;,nated North Creek,
and the stream in Ravine RB was designated South Creek. Sampling stations
were established at, the mouth of each ravine (elevuion 440 feet in ;

Ravine RA and elevation 450 feet in Ravine RB). The location of these i
,

:stations is presented in Section 5.3.4, Aquatic Biota, on Figure
5.3.4-1.

During periods of low flow, pooling takes place in North and South
Creeks. During the survey, the stream flow of the creeks was diminished.
Thie combined with the effect of seepage from aquifers and evaporative
losos, resulted in increased Ca* and Mg++ concentrations, along with
bicarbonate and sulf ate concentrations. Compared with Corn Creek during
the same sampling period (see Appendix 0. Table 18), the waters of
North and S*.uth Creeks were more mineralized, with greater total alkalinity
than Corn Creek water.

Transmission Line Corridors ,

!
4

The Kentucky transmission line right-of-way will cross Bseebone Creek, j
which is discussed in the preceding paragraphs. i

!.

Four screams in Clark County, Indiana, fall within the preliminary i

transmission line corridor: an ua. named tributarv of Squaw Creek, Little '

'
Camp Creck, Camp Creck, and Fourteen Mile Creek. Although no
data are available for thes streams within the corridor, some
data on the water quality of Fourteen Mile Creek from the lower
half of the drainage are available and are presented in the follow-
ing tabis (sample locations refer to Figure 5.3.2-1):

WATER QUALITY DATA, FOURTEEN MILE CREEK,
CLARK COUNTY, INDIANA SEPTEMBE.R. 1973 i

Location 1 Location 2

Temperature ('C) 28 28

Do (ag/1) 7.5 $.8 ,

'

2Conductivity (umhos/cm x 10 ) 4.0 4.0
Total COD 5 (ag/1) 71 130 :

*

Orthophosphate (ag/1) 0.1 0.15
Total Coliform (organisas/100 ml) 1,000 1,000 ',

*

8.2 7.7pH
;

. .

A

kurce: Schimpeler-Corradino Associates, 1974. j

.

~
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None of these values violates Indiana water quality standards.

Ground Water of the plant Site and Rav1ges
*

--
4

Cround water produced from the sand and gravel aquifer underlying
i the Ohio River flood plain is generally of the calcium-magnesium bi-*

carbonate type. The water is classified as very hard and may contain
iron in objectionable concentrations. The concentration of sulfate is1 .

usually significant, ranging from about 20 to 70 mg/1. Sodium and
chloride concentrations are quite variable, but usually low. These con-

| clusions are based on the general characteristics that have been deter-
<

mined for the Ohio River alluvial aquifer and from the available chemicali

. analyses of ground vatar in the vicinity of the site as reported by the
| U.S. Geological Survey.

Ground water produced from the bedrock aquifer is usually of
relatively poor quality, particularly from wells drilled deeper than'

100 feet. Shallow wells that are fed primarily from weathered cracks
in the upper bedrock surface produce water that is hard but of good
chemical quality. Deeper wc11s that draw from permeable zones within
the bedrock formations oftea produce water that contains sodium chloride
or hydrogen sulfide in noticeable concentrations. Deep bedrock aquifers
become more saline with increasing depth and eventually contain unpal. stable:

'

brine.

'

One well at the Milton Hall farm, just north of the plant site, was
tested for water quality in June 1975 by the University of Louisville Watera

i g' Resources Laboratory. The results are presented in Table 5.3.2-5. The well
is 12 yearr cid, and, although the yield is not known, the well has never ,,-,

;

been dry. The well is located about 45 feet southeast of Mr. Hall's home.
; The water of the Hall well is very hard, with higher conductance a.id
! electrolyte concentrationa than the surface water of the area. The

analysis shows a higher concentration of sodium than magnesium, indicating
some increased chlorinity. This quantity does not seem sufficient to
cause the water to be rejected for domestic purposes.

.

1The quality of ground water in both the alluvial and bedrock aquifers
was evaluated further by samplinq selected wells during the water well inven-
tory, conducted by Dames & Hoore March 24-26, 1976. The results are presented -

on Table 5.3.2-6, and the locations are shown on Figure 5.3.2-2. The wells I
are described in Table 5.3.2-7. These anclyses included determinations

,

for heavy metals and toxic substances that are known to be present in some.

power plant ashes. All seven cf the ground water samples analyzed showed
that toxic elements (including arsenic, barium, horon, cadmium, chromium,
lead, mercury, selenium, silver, and fluoride) are not present in Jetect-
able concentrations. Both iron and manganese were present in negligible
concentrations except at Sampling Station ro. 21, where both elements,

were found in objectionable amounts. The pH of all' ground water samples
tested ranged from 7.6 to 7.7. These and other chemical characteristics
are typical of thore known for ground water in the region.

.

<
.

G

;..

i

!x .5-141
8

$$Jee
,

'
.

I

-,

|



I

'
_

. _ . . .. __m._ -_ - - - - - - - --- - -- --

~~' '

h p r. Y4 .f.
e vn* W I hieno.or . * L,] ,c~ * -

, , ~ , , .d 8 8 .
4

.
-

.fk '. ,,4
'' ' '

f f, t ,

, . . , ,

. ' ( _ ' j , ,. **)*!.s . ,y ,. , . > .', '**. ,' 'F, (L,f5coth,tn,eg , , ,.

: -:

,Q,.g. . . s h,f a,.; x:--s {h,',
,i

.
c/g ;,. . . ,,. > ~ :e ..\.- ...- 4

. , . -

:.
. ' ' .

.. . , . -
t

.

}
, . ., . . ., * . ' N h) .i' .g(/g_~u,L..$. . - m.'6 .

;. . .,.
v /. g , s.: .:

_n7 .. . . . ,,. , .p' 'l
y.

, , " - [ i .. , g? (].
,. ,

' h. ,
;-:J.*., f, ,? t ,' '.

$ ' . ,'
"

. . ' . s - |/
' 'l'., )i .- ,

'
, ', ' % jn f .ff h'.y.,[ '

g ,, . ' . .S .. M, , ,'' ,'. N,',4
'

5
,

y 2 -2, v},., . . A ' . . ".? ' 1. % , @ m .,s.,,: %)g'[j{b,R. %|
s

,h ' ' . . , ' ' ' ' e' ' ~* .
' Q p,,'s,T'-

-<

hg}-gQ .
,.L---

<. x, .. r ..., , ,a-
.

. .

,k i . ;., ' '

[. \g' .)' I. ' C' '

' '

-

.

I[' ' /
~

Q r,s;.6,

f ,.::;;.7r<..,

' '7e ..

|
' y. J %.,e /

.. ,

. (,.3' ' ' / ,,'' . * .
; fg~

CLA -

. ,,

.

? ,. h
'

_-
'
'

1
,

VD L*3!Mp ".. -

,

% | < j . [...:-gsr [8 .
.

C- kY k_ . . jv[c. _1
.

' sf ''I

&* ' b |/,.I 's(,M,,\ ,,,,,, /.,' ,,, f
,,,,,.

' icf,.

''

' ;' ''
~. e *: s ' ~"%,,J.'i N,het.);

' s

*
nv T n ". f

b'y k)f 3
s .' M *'

f/
' , '.<( (

|. f.Y}t 6
hh . .

nk ,; ?*~K,':Y I. $'
'

Af 'f I i' J'
*

<
.

% . -$# . ,~ ,/ ).. ,L ~

a ~"
, , -. . .y ve . . . ~.;y . .: : .-

p.\,3
, u .. . ,.

..

k/ ty.*?!
^

,,,4, t ' ' W.i..' gfWy 9.gv ., ii.~-. ).-
-

-

. n a4 .
-a ... , . ..

*

I'' t c ,, l'* " ' ' , " ' ' " , , -=

. ~ .wY
. ,,,, . - , . -,3 ,

4c w. '
- */.

.c-i -

i .. ,

r. A** , g/ d M"%)u . - c. n s,

,

:. ' .o,.. .J 7''' *.-

. &***' ' "[#
Cia [y',**

. ph,,. ' g.,

. '. ' ; . , ',' 4,,\
.

..
,

4..% " '

y .Q,,r-~ %ct.c :. %, ,, . ..QQ- ;
r ., '.

-sh-

,f' .Q* 'd,( }
~

i
.

.W 2:A: Q, n , ..N, Y .
:6 W ,,4 %. J' ' ' * , , , , , ,. .

-

;
.

,n
N.. < W .. a ~ d

. -,n'. -
"' *'m s / ! gd ,,, A <'
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t
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| Li i._i i i WATER QUALITY SAMPLING LOCATIONS }

sCAI.E j FOURTEEN MILE CREEK
, CLARK COUNTY, INDIANA*
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TABLE 5.3.2-5
j s

WELL WATER ANALYSIS - MIL' ION HALL FARM"* *

'

TRIMBLE COUNTY GENERATING PLANT
,

:
}

.
*

N

>

Carbonate hardness 331 Iron 0.05

0
! Noncarbonate hardness -23 Hanganese#

e

|
Bicarbonate alkalinity 354 Sulfate 31.7

I Carbonate alkalinity 0 Chloride 31.4

Temperature, 'C 16.5 Phosphate 2.31

7.2 Nitrite 0.003
i pH

Turbidity, NTU 0.2 Nitrate 0.66

's Dissolved oxygen 2.2 Total residue 430

Conductivity (pahos/cm ) 750 Suspended solids 02^

Calcium 75 Amitonia 0'

|

Magnesium 35.0 C0D 20

i

Sodion 43.0 BOD 0.2

Pota'ssium 4.8 Silica 13.5

t

" Sample collected June 13, 1975. All measurements in ag/l unless
otherwise noted. Turbidity was measured by means of a Hach Model
2100 A turbidimeter. A formazin polymer was used as a standard
reference suspension. Results are expressed as nephelometer
turbidity unitr or aW . This procedure is outlined in Standard
Methods,13th ed., Sect.163 A, p. 350-352 (American Public Health *

Association, 1971).
~ .

Source: Urtiversity of Louisville,1975a
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CROUND WATER WALITY ANALYSES - DAMES & MOORE INVENTORY
MARCH 24-26, 1976 |-

TRIMBLE COUNTY CEMERATING PLANT .

I

Water Well Invent ry Numbera
b

Chemical Parameter 3 6 10 16 19 21 23

Arsenic <0.001 <0.001 <0.001 <0'.001 <0.001 <0.0u5 <0.001
Barium (0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Baron <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Calcium 71.3 71.4 55.6 27.3 104 101 99.2
Chromium, Total <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

. . . - Iron, Soluble <0.02 <0.02 0.10 0.03 f.14 17.90 <0.02-

Lead <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Magnesium 21.6 21.3 30.9 14.6 27.9 43.2 25.7 ^

Manganese <0.01 <0.01 <0.01 <0.01 **0.01 0.11 0.02

v. Mercury <0.0005 <0.0005 <0.0005 <0.0005 U.0005 <0.0005 <0.0005
,' Scienium (0.005 <0.005 <0.005 <0.005 < 0. M5 <0.005 <0.005

7 Silver <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 __

Sodium 2.4 3.2 6.2 4.0 2.1 26 7 6.9
Alkalinity (as CACO ) 229 225 268 126 267 457 272

3 '

Chloride 2.7 7.4 2.1 2.1 2.1 4.3 9.0
Fluoride <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 --

--

'
Total Hardness

(as CACO 3) 267 266 266 128 375 430 354 |
Nitrate (as N) 0.84 0.72 0.18 2.20 0.52 0.0% 8.90 i

'
pH (utits) 7.7 7.7 7.6 7.7 7.6 7.6 7.6

Sulfate 69.0 53.6 16.5 7.6 72.0 1.5 34.0
Total Dissolved Solids 292 296 258 106 '392 389 358

Well Data"
*

Name of Owner P.V. Farm C. Scott B. Vest H.T. Mahoney M. Dean L. Itahoney P. Venard
Date Sampled 3/25/76 3/25/76 3/25/76 3/26/76 3/25/76 3/25/76

^ Alluvium
3/26/76

1rincipal Aquifer Alluvium A11uviuc Limestone Limestone A11uvius Alluvium

i

"see Figure 5.3.2-2 for location of sampling stations.
bAll values expressed in ag/l unless otherwise noted.
* Additional physical well data are given on Table 5.3.3-1.i
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5.1.3 Wacer Use\
;..

Ohio River
.

' -

Within 20 miles in either direction from the proposed plant site,

(River Mile 572), there are seven existing, proposed, or potential
industrial and municipal users en the Ohio River. These are indicated in

,

the following table.

,

'

Industrial and Municipal. Water Users on the Ohio River
Within 20 Miles of the Proposed Trimble County j,

i Cenerating Plant Site

River Mile Water User State Commentsi

555.04

American Electric Power Company Kentucky Potential Site
558.5 Madison k nicipal Indianc.

, 558.5 Madison State Hospital Indiana4

(Municipal)
'

558.5 Jefferson Proving Grounds, Indiana
3
'

Madison
; 559.0 Hanover Municipal Indiana!

560.0 Indiana-Kentucky Electric Company Indiana

O 570.0 Public Service Indiana Indiana Iroposed Site
v$82.1 Oldham County Water District No. 1 Kentucky-'

Municipal Intake
.

There are no known Ohic River water users within the immediate vicinity of
the site, other than the pre,osed Marble Hill Nuclear Plant (River Mile
570). De nearest water user telcw the site is 10 miles downstream.
Cround Water

i
Plant Site and Ravines I

Cround water is used for domestic and farm supplies all along theflood plain of the Ohio River. Mose saali, private wells are usually
either drilled or driven into the sand and gravel aquifer, and the yield
is generally limited by the design capacity of the well and pump instal-
lation. All of tne private wells within the boundary of the project site
have been abandoned, and no private ground water source exists in close
proximity to the project site. |

\ ~

Two municipal well fields are located in the sand and gravel aquifer
downstream from the plut site. The nearent well field (about 1 mile
below the plant site) belongs to Trimble County Water Districe No.1
(Figure 5.3.2-2, location 1; Table 5.3.2-7). Two walls, 68 and 71 feet
deep, supply the city of Bedford and were both installed near Wises Landing, -

'
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The average distribution in 1967 and 1968 from one of
.

!in October 1957. Both wells are located aboutthe two wells was 41,000 gallons per day.
0.5 mile from the southern boundary of the site and about 1 mile from ,

,

the proposed plant location.,'-
!

.

Henry County Water District No. 2, which serves the communities of
Campbellsburg and New Castle, operates three wells located near the

,

mouth of Middic Creek, about 3 miles from the southern border of the
The wells range in depth from 99 to 105 feet and were installed '

plant site. The average distribution in 1968, for two of the threein December 1967.,

wells, was 570,000 gallons per day for public use and 30,000 gallons per ,

day for industrial use.
the average water used for the areas served by the seven municipal

pumping centers (discussed in Section 5.3.1 and identified in Table
5.3.1-5) varies from 1.7 million gallons per day in Madison, Indians, toThe largest population0.12 million gallons per day in Bedford, Kentucky.
served by a water distribution system within 10 miles of the plant site

Bedford and Milton serve the smallest populations,
is about 11,600 persons.

Although the demand for water is expected toabout 450 people each.
increase as a result of increasing population and higher per capita water
use, the existing capacity is greater than the average water use at all

New facilities should not be needed in this areaseven pumping centers. .

within the immediate, future.

No industrial water well installations exist on the Kentucky side of
the Ohio River flood plain within 5 miles of the proposed plant site.

'

Private wells in the vicinity of the proposed projec'. area were in-
24-26, 1976. The water well inventory revealed the'-

ventoried on March
existence of 22 drilled wells, 4 dug wells, 35 cisterns, and 2 springs.
The area of the study and distribution of the wells are shown on

The construction features and physical statistics forFigure 5.3.2-2.
the private wells are shown on Table 5.3.2-7.

In general, there is a predominance of drilled wells found on the
flood plain level from Barebone Creek to Corn Creek as opposed to cisternsAs s..vwn on Table 5.3.3-1, nine
or other methods of water catchment.
drilled wells were identified in the community of Wises Landing and sixOccurring at opproximate elevations between 440
in the Corn Creek area.
to 475 feet MSL, they range in depth fron 60 to 106 feet and averageMost have 6-inch or 8-inch diameter steel casing;
approximately 75 feet.
only the municipal wells and a privately owned well have screens belowThe principal aquifer unit, a relatively thick (greater than
70 feet) layer of alluvial sile and fine-graincd sand in the upper part, and
the casing.

lds
medium- to coarse-grained sand with lenses of gravel in the lower part, yie
an average of 100-500 gallons per day along the flood plain terrace.A few residents reported
The primary une is as a domestic supply.

.

.

s
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TABLE 5.3.3-1
| v

WATER SUPPLY INVENTORY OF PROPOSED
' TRIMBLE COUNTY GENERATING TLANT

BY TT)POCRAPHIC DISTRIBUTION
i
; ,

!

i
'

Drilled Wells Dun ' dells Cisterns Sprf: g

FLOOD fLAIN

j Wises Landing 9 9
;

Corn Creek 6 1 2
:

I- VALLEY

Browning Branch 2 1

UPLANDS / RIDGES

j Mt. Pleasant 2 3

'
Ogden Ridge 4 1 7 1

; Wentworth Ridge 5

'' Corn Creek'' Ridge 1 5 1

'' Upland" Ridge 3
'

i
TOTALS 22 4 35 2

.
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dependence on a water well for livestock, perticularly the well at the g

Pleasant View-Opekasit Farm, which supplies a dairy business in addition,
''-

Although the water is relatively hard, only one privately ,

to three homes. '

owned well and the municipal wells produce water which is softened; ;

chlorine in also added to the municipal supply. Nine cisterns were identi- ;

fied in the Wises Landing area and two r. ear Corn Creek. They were, in some
cases, supplemented by having water hauled in from the municipal supply'

(Trimble County Water District) in badford; these wells do not directly
supply the residents of Wises Landing, as there are no hook-ups or pipelines

, to this system in the Wises Landing area.

The upland areas at elevations greater thsn 800 ft. and extending to
Pleasant are identified on Table 5.3.3-1 asthe west-so.;. west from Mt.

Ogden, Wentsortt, " Corn Creek," and " Upland" Ridges. Along the ridges,
cisterns ov*. number wells 3 to 1, aa the Silurian bcdrock, composed of
fine-gra*.ned massive delomite to dolomitic limestone overlain and under-The Laurel Delomitelain by shale ur.its, sustains limited yields to wells.
is the predominaut equiter unit and may produce greater than 100 gallons per
day, although most residents contacted reported adequate to less than adequate,

Because of small yields to wells in the up-i

production from their wells.
land, usage is entirely for domestic needs. Farm ponds and cisterns pro-
vide the water supply to livestock. Some wells need to be supplemented
by cisterns, particularly during dry periods, and may occasionally require
water hauling f rom Bedford. Along the upland areas, 23 cisterns were
identified, compared to 7 drilled wells,1 dus well, and 2 springs.

the drilled wells were found along broad-topped Ogden Ridge and theFour ot
remaining three in the vicinity of Mt. Pleasant. *Jepths of drilled wells

averaging approximately 82 feet. Overburden is
-%-

range from 70 to 98 feet,
thin, approximately 12 to 14 feet in thickness; wells are 6 inches or 8,

inches in diameter end cased to rock. Although the water is relatively
hard, sof teners or demineralizers are not uecd. The only dug well identified

the break between the upland and the hillside slopingin the ares occurs at
toward the Ohio River. Depth to rock is approximately 25 feet and the ' sell
is lined to this depth with limestone rock. Both domestic and livertuck
needs are served by this well. Springs were found emanating from the
hillsides at various points along the upland at the contact between the
limestone and shale units. Two domestic supplies ware dependent on
springs which were flowing from 1/2 to 1 gallons per minute.

Dug wells provided the major source of water to the one inhabitedD,*pths of the two dug wellsvalley within the study area, Browning Branch.
inventoried were 4-1/2 feet and 14 feet and showed static water levels ofBoth were rock-lined to theapproximately 14 to 15 feet below ground surface. a result, theWater is primarily derived from the soil, and, at 'bottom.
dug wells have occasionally needed to be supplemented by water hauled from ,
Bedicrd curing the dry summer and f all months. Only one actively usedi

cistern was inventoried along the valley area.*

A total of 7 water samples was taken during the inventory, 4 from the
Ohio af ver flood plain between Wises Landing and Corn Creek, 2 f rom the

PJ essant-Ogden Ridge upland, and 1 from Browning Branch (see Table !.3.2-6).Mt.
' s.-
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Transmission Line Corridors
'
.

t

Ground water use along the Kentuckf transmission line right-of-way
} is described in the previous section. Ground water use along the pre-

'
''

liminary transmission line corridor in Clark Counte. Indians is discussed
;

in Section 5.3.1 under " Hydrologic Characteristics (Cround Water): '
'

Transmission Line Corridors."
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5.3.4 Aquatic Bion

I

-

!
-Introduction%-

As far sa can be determined from a thorough search of the literature
,

'

and available unpublished data, no studies have been made of the aquatic
biota in the Ohio River in the immediate vicinity of th.. Trimble County
plant site, of any of the streann in Trimbic County, nor of the streams,

within the preliminary transmission line corridor in Clcrk County, It. diana.
Still, there ara referer.ces to the biota of the Ohio River drainago :.n

,

areas upstream and downstream f rom the plant site that provide infot-aation
on the relative abundance and distribution of the aquatic plants and ani-
mais of the general region.

An aquatic survey of the Ohio River and Corn and Barebone Creeks was
conducted by Consultaats trom the University of Louisville's Water Resources
Laboratory from April to December of 1975 to obtain site-specific informa-

In Yebruary, March, and April of 1976, theytion about the aquatic biota.
surveyed the stresas of Ravines RA and RB and also conducted additio.al
sampling of Corn Creek. The locattons of the sampling areas are presented
on Figure 5.3.4-1 and described in detail in Appendix P. Appendix Q

and Technical Appendix V1 contain the tables of survey data.

Ohio River

Plankton and Aquatic Macrophytes

The most complete information on plankton in the Ohio River is that
reported by the Ohio River Valley Water Sanitation Commission (1962);Fifteen of these.30 genera of phytoplankters were listed in the report.
genera were found essencially throughout the river. Among the zooplankters,18 rocifers, 4 ;

6 protozoans, a sponge, a coelenterate, an endoproct, The most |cladocerans, and 2 copepods, along with nauplii, were listed.
extensive study of phytoplankton is ti.at of Soilheimer (1963), in which -

166 species were listed na taken between 1960 and 1962 from the Ohio
River et the lower end of the McAlpine Pool, some 30 miles downstrean 1

In his study, he also listed 54 species of zoo-from the plant site.
In a later study, Riley (1969) sampled the entire length of theplankton.

McAlpine Pool and reported much the same kinds and diversity of species .ss
t

Seilheimer.
In the aquatic sampling program for the Trimble County Generating \

Plant project, plankton sasples were taken at scheduled periods by pumping
s.
\

20 liters of water from the water column at each of the nine stations '

The 20-liter aliquot was filtered through a son the three transects.(#25 bolting cloth-0.065 aus aperture), and the con- ',
phytoplankton net
centrated sample was treated with Lugol's solution to precipitate the .,

$

Subsamples were counted using a Sedgwick-Raf ter cell (see
-

l
Welch, 1948). Phytoplankton quantfties per liter were then estimated by \organisms.

calculation. s

%n.w=
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! Tobten 1 to 4. Apperdix 4, prerrent the relative abundance,
density, and divereity of phytoplankton along the three transects of the ,

'

Oblo River. Tahle 5 Appendix Q, presents plankton hiomass as
ash-frec dry weight. Asterionella formosa and Mclosirs spp. , along with *

i .

ofher diatoms, form the major species in the river. Asterionella is a'

relatively common limnetic phytoplankter in this area. This species.
.along with the diatoms, attests to the character of the Ohio River at the
plant site and the quality of the water there-medium hard water with a
good ionic bs.'ance and with some oxygenation in the upper 6 to 8 feet..

With the high-2cvel dams now operating and controlling pool levels in the
Ohio River, late spring and sucuner conditions encourage the development ,'
of lianc*.ic phytoplankton species.

Along the Kentucky side of the Ohio River at the plant site, large
beds of Potarr.ogeton pectinacias L. were present during the summer growing
season.

I
Benthos

Perhaps the best information on bottom fauna, in addition to the
limf *ed information supplied by the Ohio River Valley Water Sanitation
Commis ion (1962), that. may be applicable to the Ohio River near the study
area is that reported by }kson et al. (1971) from Cincinnati (River Mile
463) and Louisville (River Mile 600) for a 5-year period (1963-1967).
The former site lies within the Markland Pool more than 100 miles upstream
from the plant site, whereas the latter lies within the McAlpine Pool
about 30 miles downstream from the plant site area. Sampling was done
at each site with Petersen and Ekman dredt,es and with artificial substrate s
samplers. For the 5-year study, 87 dif ferent kinds of organisms

| were listed, including Liptera (chironomids and culicids), Trichoptera,
Plecoptera, Ephemeroptera, Odonata (zygopterans and anisopterans),
Coleoptera, Hemiptera, Crustacea (an:phipods, isopods, and decapods),
Hirudines Turbellaria, Nematoda, Mollusca (gastropods and pelecypods),
Bryozoa, Coelenterata, and Porffera. Of those, 68 kinds were listed as
being takea at Louisirille and 54 kinds from cincinnati (Table 5.3.4-1). j

*

Information from two other studies on special groups of botton
organisms from the McAlpine Pool is available. Bickel (1964) studied the

'

distribution of five snails and two bivalve mollusks in the Ohio River
l near Iouisville. In his study of the bivalve mussel fishery of the .

Tenrnsee Ohio, and Green Rivers in Kentucky, Williams (1969) reported
21 genera and 29 species free the C*nio River, of which 15 genera and 21 )

'

species were represented in the collections taken between Ohio River Miles
$38 and 648. That area includes nearly the entire McAlpine Pool and the
upper 40 miles of the Cannelton Pool.

For the Trimble County Generating Plant site study, organisms were col-
lected f rom the Ohio River with 'a Ponar sampler and with the use of SCUBA

,

gear. Tables 6 through 12 Appendix Q, summarize the fauna taken in
these collections for May, July, August, September, October, and November 1975. |

-

011gochaete worms, chironomid (midge) larvae (Diptera), and Asian clams !

~~
.
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% TABLE 5.3.4-1,

-

t

NUMBERS OF DIFFERENT KINDS OF BOTTOM OP.CANISMS REPORTED BY
'

HASON E &. (1971) FROM CINCINNATI M.'D LOUISVILLE

:. ,

Louisville eineinnati Total
IDiptera

-

Chironomidae 23 26 32Culicidae 1 1 1 ! '

Trichoptera 6 4 8
Plecoptera 2 1 2
Ephemeroptera 5 3 5 , ,
Odonata

dZygoptera
4 2 5 1

.

'

Anisoptera 1 2 2 '

Coleoptera 0 1 1 i

homiptera
1 0 1 -

Crustae..
*

Amphipoda
* 2 2 3 h

'

Isopoda
1 0 1Decapoda 1 1 1

Hirudinea 2 0 2
Turbe11 aria x x x
Nematoda x x x
Mollusca

Gastropoda 6 3 7Pelecypoda 6 2 6
Bryoroa i5 2 6 ;

,

Coelenterata 2 3 3 i <

Porifera !0 1 1 -

TOTAL 68 54 87

x = Present, but not counted..

Source: Un11ersity of Louisville,1975a

:
' 's ,.

a.-
..

l I
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0 are the pradominant 1

forma of henthos in this region of tle river. 1

in these samples were repecsntatives of Trichoptera and EphemeropteraNotable

In this latter group, specimens of Anepeorus simple 3 and Pseudiron were
.

obtained.
Both are considered rare mayflies, for eney are seldom collected |

' '

and little is known about their life history or ecology (Burks,1953).
,

Anepeorus Jimplex is purported to be carnivorous and derived from
Heptagenia-like ancestors (Edmunds, 1972). Adults of A. simplex areunknown.

E
.

{
*

Q2antitatively Ohio River benthos are fewer in number and less in)
diversity than the benthic coinnunities in Corn and Barebone Creeks (see
discussion under " Corn and Barebone Creeks and the Oxbow"), a condition
which is probably a function of collecting methode rather than representa-tive of actual conditions. This is reflected in the computed diversity,which is rather low.
averaging 0.5 to 0.6 during the sampling period.The diversity index exceeded 2.5 (2.82) only once,

*
i

is a reflection of the consistency of the bottom strata.The presence of a variety of mussels on the Indiana side of the river
'

k
\ is cobbles, preveE, and rock; the Kentucky side is rand. The Indiana side
j nine species .rera collected in this study. Seven genera,

Williams (1969) listed sevencommercially valuable mussels from this area of the river.gj Four
plant site study. commercially valuable species were obtainad during the Trimble Ccunty'i-

[
the number of mussels in the Chio. Dredging and pollution are the major factors in reducing,.

' mussel (glochidium) is an obligate parasite upon a fish.It must be remembered that the larvalOften glochidia
are host specific and must attach to a specific fish species for dispersali

and conpletion of the life cycle.
the Ohio River, the mussels suffer as well,Because of the reduction of fishes in

s

Fishes

the Uriversity of Louisville (Ohio River Valley Water Sanitation CommissionIn studies of the fish population of the Ohio River in 1957 to 1959 by
-

1962) and by the Environmental Protection Agency in 1968 to 1970 (University,'

taker either from lock chsabern at Markland Locka and Dam (River Mile 535)of Louisville,1975b), a total of 76 species of fishes was listed as being(
(

and at .aicAlpine Locks and Dam (River Mile 607) or from the mouths ofi
-

streama between those stations (Appendix R). In its study, the Univer-
'

sity of Louisville made five collections at s'arkland Locks and Dam (or
Lock and Das No. 39, which was replaced by Markland Locks and Damj ana

.

29 collections from the small 1xk chamber at McAlpine Locks and Dam,
,

i.
The Environmental Protection Agency made three collections from Markland| Locks and Dam and tnree from McAlpine Locks and Dam.|' In addition, the
University of Louisville made 25 collections from stream souths and by|*
seining appropriata sites along the s,hores of the Ohio River. Included
were three samples from the lock chamber at Kentucky River Lock and Das 8*

No. 1.
in the Ohio River over e period of 14 years.In total, these collections represent 68 samples of the fish life*

At the moment, there is
little reason to believe that there have been any changes in the species
conoosition or relative abundance of the various kinds of fishes since

,

those samples were taken.p_

.
~
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The reason for the marked differences in the numoer of species
in the collections by the different agencies is that many differ- ,

8ent kinds of small fishes, such as ninnows and darters, were taken
from the stre.us mouths and by seining by personnel of the University of .,*

!
Louisville. I

During the sampling program for the Trimble County Generating Plant '

project (July through October,1975), fishes were collected by dip nets,
In the Chio River,gill nets, hand seines, and electroshocking apparatus. ,

-

1-inch and 3-inch mesh gill nets of 150-foot length were set for 24-hour ,

i
periods.

|
The majority of fishes collected in the survey were rough or forage ,

t
fish (Table 5.3.4-2 and Technical Appendix V1). The rough and forage
species were represented by a few individuals each or only a single !

specimen. The most abundant fish from the Ohio River was the I
emerald chiner. Additional collecting effort would increase the number
of species in the list of Ohio River fishes, as some of the tributary {

species which were collected doubtless would occur in the Ohio River se ,

well.

On October 23, 31 sauger, most of them yearlings, were caught near :

the mouth of Corn Creek. This unusual catch of a relatively uncommon
game fish at. the mouth of the creek may indicate that creek mouths serve
as points of concentration for sauger in the fall and perhaps at other
seasons as well.

The Ohio River in the vicinity of the plant site was surveyed in
August 1975 for potential spawning habitat. The Ohio River in the vicinity'

of the plant site has four general substrate types: a loose sand-silt
mixture, compacted sand, graded gravels, and a gravel-rubble mixture.
The Kentucky side of the riverbed at the plant site slopes gradually
toward mid-channel; on the Indiana side, the slope is much steeper.

* Currents on the Kentucky side are much slower than on the Indiana side,
because the main channel in this area is close to the Indiana side of
the river.

The riverbed on the Kentucky side from River Mile 570 above the mouth
of Corn Creek to River Mile 573 at the mouth of Barebone Creek is made up
mostly of sof t sand-silt mixtures and compacted sand, with occasional
sectione of graded gravel and sand-gravel mixtures in water over 10 feet,

( On the Indiana side, there are more extensive areas of gravel,deep.
rubble, and gravel-sand mixtures. These substrates are kept relatively
silt-free by the swif ter main channel currents. Because the area along
the site is a long, straight stretch of the river, few enags or other
obstructions or debris are present on either side.

'Ihe spawning habits of the major fish speciec present in this area
o! of the river can be divided generally into the following three groupst

4

'

l. Broadcast spavners over gravel sud rock aubstrates
i

2. Broadcast spawners that spawn over :, oft substrates ori

,f flooded vegetationw

* 161-
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( TABLE 5.3.4d,

i* FISHES TAKEN FROM THE OHIO RIVER AND CORN AND BAREBONE CREEKS,,

JULY-OCTOBER,1975 TRIMBLE COUETY CENERATINC PIANT SITE '
,

Comon Name Ohio River Corn Creek Barebone Creek Total,

American eel 1 1- -

Black crappie 2 2- -

Bluegill 77 53 2 132
Bluntnose minnow 1 211 7 219
Carp 15 15- -

Carpsucker 1 1- -

Channel catfish 4 4- -

Comon shiner 413 159 572-

Creek chub 68 15 83-

Emerald shiner 105 497 602-
L- Fantail darter 15 2 17-

Freshwater drum 5 5- -

Ciazard shad 18 8 2 28
Colden redhorse 2 11 13-

Coldeyc 2 2- -

Green sunfish 1 1 2-

Johnny darter 12 12- -

Largemouth bass 7 7- -,

Logperch 1 1- --

Longear sunfish 1 5 3 9
Longnose gar 27 27- -

Northern hog sucker 3 3- -

Popeye shiner 15 15- -

R.11nbow darter 30 1 31 -
-

Rock bass 4 4- -

. Rosefin shiner 29 109 138-

Sauger 33 33- -

Silverjaw minnow 40 40- -

Skipjack herring 23 2 25-

Smalluauch bass 12 21 33-

Smallmouth buffalo 1 1- -

spotted bass 2 2- -

l Spotted sucker 1 1- -

Stoneroller 2 80 8 90
Warmouth l' 2 3-

White bass 16 16p - -

White crappie 2 2- -

White sucker 4 4- -
...

' Total Number of Fish 363 1,523 309 2,195

Total Number of Species 25 21 11 36

* Endangered or threatened in Indiana (State of Indiana, no date s). *,

Source: University of. Louisville, 1975a.
. .

4
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3. Nest or cavity spawners--usually on or in firm substrate
*

The most desirabic game or comercial fish fall into either group 1
(white bass arid sauger) or group 3 (channel catfish, crappie, sunfishes,

* w
The less desirable |and largemouth, smallmouth, and spotted basses). '

skipjack herring) arespecies (gar, carp, ca nsucker, buffalo, shad, an.
contained in group 2-broadcast spawners over sofc substrates or flooded ,

vegetation--the cype of habitat most common on the Kentucky side of the
The nearest gravel and rubble substrate on the ,-

river at the plant site.
Kentucky side of the river is located at River Mile 575, about 2.5 miles .

below the plant site. 8

No rare or endangered species of fish wse encountered during the present
survey in the Ohio River in the region of the plant site. ,

i
,

Corn and Barebone Creeks and Oxbow _ i

Benthos |

Corn Creek, Barebone Creek, and time oxbow were also sampled for (
The results ofbenthic organisms by means of Ponar and Ekman dredges.

the survey are presented in Tables 13 threugh 25 f ppendix Q.
.

TheThirty-seven taxs were collected from the streams and oxbow. ,

streams support a rather suprisingly diverse fauna, considering their
intermittent character and the man-induced disruptions that they have
suffered.

Six genera of Ephenieropters were collected; all are comon to small
Two. genera of Plecoptera were collectedstreams in this part of Kentucky.

Both genera are common to the north-central region of the stateas well.
(White , 1974) .

Members of the Diptera or true flies make up the majority of the
streams' and oxhow's benthic biota. As is often the case, the ChironomidaeLarvae of(non '-iting midges) were present in the greatest numbers.
species belonging to the Orthocladiinae-primarily Orthocladius, Psecer_o-
cladius, and Cricotopus--were found in all samples from the two streams. ,

The presence in the streams and the oxbow of larvae and pupae belonging
,

|

to the Empididae is of great interest because they are rather unconson '
In April and May, two species of Wiedemannia werein most stream samples.

In July, specimens of Hemerodromia empiformis (?) werecollected. Little is known concerning the life history of these species,collected.
whose larvae are purported to be predaceous (Usinger,1956). .

The caddisflies or Trichoptera were collected at five stations onSix genera were present| Corn Creek and two stations on Barebone Creek.All are common to this area of Kentucky (Resh,1975).I o
in the collections.I

Larvae of the genus Phyacophila are predaceous; all othcr larvae in the
samples are collectors or detritus feeders or browsers upon attached

-

j

algse or periphyton.!

* w.
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Seatles (Coleoptera) were represented by several families, particularly
the Elmidae and Psephenidae. Psephenus,sp., the water penny, is a very
common beetle larva in Kentucky streams. This larva seems very tolt. rant
to siltation and some forms of pollution. Stenelmis, belonging to the #.

Elmidae family, is a genus with some 15 species. 'Ihese species exhibit fvide variations in tolerance to turbidity, siltation, and industrial
pollutants. Several species are rather tolerant to chlorit ity (Sinclair,
1964).

.

Species diversity indices for the samples compare favotably with in-
dices calculated for samples from other streams in Kentucky (e.g., the
Salt River, Paint Creen, Blaine Creek). The index values (ranging from
0.5 to 3.21) probably reflect inadequate sampling techniques rather than
establishing a community diversity value (Goodman,1975). In any case, the
stream fauna appear to be diversified enough to represent streams that
receive a minimal amount of point source affluents, with non-point source
effluents from agricultural lands contributing to the restriction of the
fauna.

Both creeks are either subject to frequent channel modification or
to the use of the stream bed as a source of gravel and stone. The latte-
is particularly true of Barebone Creek. These activities have an effect

.

analogous to that of poir.t source effluents. They extirpate the fauna in
the issuediate area of the dredging and reduce the fauna downstream from
the excavation area, just as a domestic or industrial effluent source would
affect the fauna. Prestanably, the stream fa ma recover within a year or
two, for many of the insect species are univoltine (one generation peryear).O %/

Because the range and distribution of the invertebrate species making
up stream benthos are so poorly known, rare and endangered benthic species
cannot be identified. Some seemingly rare species of Empididae (Diptera)
have been collected. Two species of predaceous mayflies (Ephemeroptera)
were collected; any entomologist will ters these mayflies " rare" because
: hey are seldom collected. In general, the Corn and Barebone Creek
drainages contain no species whose existence is threatened.

Fishes

Corn and Barebone Creeks were sampled by seining, netting, and electro-
shocking from April through. October, 1975. Station 7 (see Appendix P)
on the exbew was seined once in August 1975. Sampline,during April through
June was not representative because of the inaccessibility of some stations
(high water) or, in the case of Station 1, because man-made disruptions
altered the station's characterivtics. The most abundant species in Corn
Creek was the emerald shince (497), followed by the coaumon shiner (413).
The taost abundant species in Barebone Creek was the common shiner (159),
followed by the rosefin shiner (109). Table 5.3.4-2 provides a sununaryy

,

of the species and number of fishes collected from the two creeks from
July through October, when sampling was performed in a consistent manner.
Technical Appendix VI contains caonthly breaudown of species and numbers ' *

for these 4 months. .

(
*
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Species collected during the April through June sampilng period
that a.re not listed in Table 5.3.4-2 are the following-

}

|w-

1. The spotfin shiner and greenside darter, which were ,

collected in April at the original Station 1 on Corn j,

Creek (this station was later relocated) .t

2. The blocknose dace and black bullhead, collected in
,,

May from Corn Creek
.

3. The orangethroat darter, collected in May from both
.

Corn and Barebone Creeks

'Ihe seining effort in the oxbew in August 1973 yielded no fishes.
'~

However, in September 1976, several large fish, presumed to be carp, were
observed in one of the two large (but shallow) pools ren.a2.ning in the

Several skeletons of fish, believed to be of carp and catfish,oxbow area.
were observed near the edge of the pool. These skeletors were of fish
estimated to have been possibly 2 to 4 pounds in weight,

i

On August 11 and 28,1975, potential spawning areas in Corn and
Barebone Creeks were surveyed on foot and by boat.

Both creeks are relatively high-gradient streams, with rubbla, gravel,
and coarse sand substrate in their upper reaches. During the August 28 curvey,
longear sunfish and rosefin shiners were observe.d spawning in shallow
waters at the edges of pools with rubble and gravel bottoms. The large
number of young-of-the-year smallmouth bass seined from both creaks during
the summer indicates that these streams are important spawning areas for
smallmouth bass, which ascend the streams from the Ohio River in April
and May of each year. Other river fishes that e:.ter these streams to spawn
would include golden redhorse, white suckers, and spotted bass. Above
Station 4, Corn Creek of fers approximately 6 mile.a of excellent spawning
habitat for these river species, as well as for c.he resident minnow and
sunfish populations. Barebone Creek, above Station 6 offers an addi-
tional 3.5 miles of excellent spawniog habitat.

Ravines RA and RB

The beds of North and South Creeks are composed of gravel and rubble
from the ravine faces. This rock debris provides shelter for aquatic
organisms and helps in concentrating the biota as pooling takes place
during low flow (dry) periods.

Sampling locations for the survey of the ravines' streams are shown
on Figure 5. 3.4-1. The invertebrate organisma collected for both North
and South Creeks are listed in Table 5.3.4-3. Fish species, collected

;
f rom pools in South f: reek, are listed in Table 5.3.4-4 Both streams
seem to support a diminished fauna. Crustaceans (Lirceus_, Cammarus, and*

Asellus) are the predominant inhabitants. These, along with a variety
of aquatic insect larvae, are common in small, intermittent streams that

.

form pools. Some are found in 1erger streams as well. Examples are
.

:. y
5-165 .

.

- . _

,

,
-

- _
_ _. ,.'

._
,

. . . . . . s

%*



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

,. , ~.
I

,. . . , . . . e . .: . -~ - - - ' - *r *~ ' ' '~
' ' ' ;

.. . . . . - _ . . . .
I

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

_-

'

.

!

) d
; TABLE 5."J.4-3
'!

| INVERTEBRATES TAKEN FRON NORTH CREEK (RA) AND SOUTH CREEK (RB),'

1

I TRIMBLE COUNTY GENERATING PLANT SITE, 1976
i

V
,

i
t

4 <

J
'

a

Species,

1 North Creek South Cre.ek
| Platpelminthes Turbe11 aria M A*

.

,i F. A
.

Annelida Oligochaeta F. M, A F M. A4

I
; Crustacea Lirceus sp. F. M. A F. M. A3

!
_Cammarus sp. F. A F. MAsellus sp.

t M
! Ephemeroptera Stenonema sp. 7 Ai Caenis sp.
} F

Baetinae M
i M FM_Baetis sp. A MPseudecloeon sp.

MParaleptophlebia sp. MA
Plecoptera h enus sp. F. A F. M. A|

! O Nemoura_ sp. M. A F, M, A
j (/ W ichoptera Chimarra _ obscura
i F. A F. M, A
i

Neop.:ylax sp. F. M. A v
Hydroptilidae A{ _Rhyacophila

1 A
1 Diptera Chironomidaej F. M, A F. M. ATirula abdominalis
! F M,A AEmpididae M. A Fj Tabanidae M
. Simuliidae A
4

j Coleoptera Psephenus herricki
! F
I Elaini F. M. A

F. A M. Aliydrophilidae M i

(Berosus?) '

i
i Other Collembola4 F

Sphaeridae A,

.

"F = February 4, 1976'
'

:

M = March 1, 1976 '

A = April 6, 1976 ).,

!.
'

.

4 Source: University of Louisville, 1976a
-
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TABLE 5.3.4-4
t

,

,
.

FISHES TAKEN FR0!! FOOLS IN RAVINE RB, ,'.

TRIMBLE COUNTY CENERATING PLANT SITE

i
NOVEMBER 12, 1975

4 .

! I

i
'

,

Comon Name Scientific Name Number
,

Blacknose dace Rhinichthys atratulus 6
i

Creek chub Semotilus atromaculatus 1
.

| Fantail darter Etheostoma flabellare 1

Stoneroller compostoma ancmalum 2,,

TOTAL 10

1

; Source: University of Louisville, 1976a

O! -

s

.

,

a

:
1

a

e

M

.

.

* %
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O Caettis sp., Isogenus sp., Tipula abd_ominalis, and Tabanos sp. The lack
i of stream faunal diversity further attests to the limits placed on the

faunal composition by the e.treams' low and intermittent flow character-<

*
istics.

North and South Creeks have a slightly more mineralized water than
Corn Creek. They harbor that portion of the stream fauna of the area
that is more adaptable to low or interrittent flow conditions. The,

crecks of the ravines serve as "refugia" for some stream fauna species
and offer a source of individuals to repopulate the lower reaches of Corn
Creek if necessary.

Transmission Line Corridors

The Kentucky transmission line right-of-way crosses Barebone Creek;
the biota of this stream have been discussed in a previous subsect8cn.

There are co available data on the bioca of the streams within the
preliminary transmissio line corridor in Clark County, Indiana. Because
these streams also drain into the Ohio, it is likely that their biota are
similar to those found within Corn and Barebone Creeks. A list of fishes
that might be present within the Indiana streams is presented in Appendix S.
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5.4 DEMOGRAPHY

The following demographic discussion is devoted primarily to Trimble- ,t

County, as Clark County (the location of the preliminary transmission
m,

line corridor) will not experience a vignificant population change as a
result of the project.

5.4.1 Existing Popolation and Density-

Trimble County Historical Population Trends ,

Trimble County became Kentucky's 36th co.uty in 1836. By 1840, the
county population was 4,480 (Commonwealth of Kentucky,1975a). Ihe county
grew from 1840 to 1900, thereafter declining to a 1970 population of
5,349, a net increase of or.ly 869 people over the 130-year time span.
According to the Kentucky Department of Commerce, the population of
Trimble County was projected at 5,500 for 1974, indicating a relatively
stable population base (Commonwealth of Kentucky,1975a).

From 1950 to 1960 the net migration of people from Trimble County was ,

only 46, yielding a percent change of -0.9 percent (U.S. Department of
Commerce, 1950, 1960, 1970). Between 1960 and 1970, 247 people moved into
Trimble County, an increase of 4.8 percent. T5.f3 compares to a 6 percent
increase in population over the same time period for the entire state of
Kentucky.

Clark County Historical Population Trends
_.

Clark County, Indiana was organized in 1801. The county had a total'''

land area of 334 squate miles. In 1960, the total county population was
62,800 (U.S. Department of Commerce, 1960). By 1970, the population had #
reached 75,900 (U.S. Department of Comac.ce,1970) and by 1975, was at /
81,700 (Indiana 1.niversity,1976). From 1970 to 1974, the net migration
for the county was +2,300. j

The population of New Washington, Indiana, which is an unincorporated
tewn about 2.6 miles east of the proposed terminus point of the preliminary
transmission line corridor, is approximately 500.

Trimble County Population Composition

of the total 5,349 people in Trimble County in 1970, 1,849 were under
18 years of age, 2.881 were between 18 and 65, and 619 were over 65 years
of age, for a median age of 28.1. This compares to a median age of 27.5
for the state, indicating a slightly older population for Trimble County.
In 1970, a total of 2,664 males and 2,705 females lived in the county, of
which enly 3 were non-white. The percentage of males and females in the
county is identical to the state composition. However, at the state level,
the non-white population is 7.4 percent. He, tan school years completed,

indicate thet Trimble County is only slightly below the state average of
9.9 (U.S. Department of Commerce, t973).

'
' s,
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Demographic b ra for Trimble County, cnd data for five surrounding
counties to which n.s.'or numinrs of Trimbic County residents commute, are'

sumanarized in Table : .4.1-1. ;,

'

.'

Clark County Popui stion Compositioa

The age and male-female distribution of the population for Clark
County, Indiata is enowt in Table 5.4.1-2.,

5.4.2 Future Population and De'isity

| Water Resources projections

Trimble County is located within Y2ter Resources Subsrae 513, Louis-
ville-Salt, which centers in Louisville, Kentucky. The population of
this subarea totaled 1,070,350 in 1970, a figure that is projected toincrease to 1,920,000 by 2020 (U.S. Water Resources Council,1974). The i

non-SMSA (Standard Metropolitan Sta.tisti:a1 Area) portion of thic popu-lation was 242,903 in 197G of which Trimble County was a part. By 2020,
the non-SMSA popuhtion is projected t2 reach 351,400, an increase of 45
percent over the 50. year time period. This compares to a 79 percent
increase in total popuistion for the subarea, including both SMSA ani

! non-SMSA population. Thus, the majority of the incressa in population
I

within the Imuisville-Salt Water Resourcer Subarea is accounted for by'

an increase in the SMSA population base. From 1970 to 2020, the SMSA
population is projected to increase 90 percent (U.S. Water Resoteces
Council, 1974). The population in Kentuck'; is projected to" increase from !

.. [ 3,224,000 in 1970 to 4,666,200 in 202), a 45 percent increase. Total U.S. .
'

population is projected to increase 46 percent. jThe non-SMSA portion of d
-

the U.S. population, recorded by Water Resource Subareas, is projected to
.

!increase 20 percent.

|Trimble County
'

t
-

Assuming an average annual growth rate of 0.9 percent, the popula- /
.,

tion density within Trimble County by 2020 should be 81 persons per square *
mile. This estimate is based on the growth rate of the non-SMSA population
within the Water Resources Subarea 511, I.ouisville-Salt.,.

4 -

,.

The Tedural-State Cooperative Program for Topulation Estimates shows
{

''

a near term net decrease in the county population (U.S. Department of
Commerce, 1974). It is anticipated that an ig roved economic climate for 1

-

the co inty would reverse :his trend. } t

I:
i

Clark County. Indiana, I
i

'

The population of Clark County, which is also part of the Water j.

!Resources Subarea 511, Louisville-Salt, is expected to incresse by 6,800 ,

! a t*

individuals between 1975 and 1980 and by 7,400 individuals between 1980 *

and 1985. The following is a breakdown of projected population 8rcwth ;

; ;

' *
, .
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TABLE 5.4.1-1 }
l

$ DEMDCRAPHIC SUNiARY OF THE TRIMBl.E COUNTY GENERATING PIANT SITE REGION, RENIUCKY, AND INDIANA |
'|

r
.

Trimble Carroll Henry Je f f-Kent. Je f f-Ind. Oldham Kentucky Indians '

,

Pop-1970 5,349 8,529 10,910 695,055 26,966 14,687 3.218,706 5,193,669 i,
i

| Ij
.

:
? Density
1 per sq mi. 37 66 38 1,353 74 80 81 155 ,I

ai
<~

!iNet Migration ..

(1960-70) 2?? 162 -964 10,891 675 115 -153,329 15,531 '{
Y', i

I,

D Median Age ,

f (1970) 28.1 29.7 34.4 27.4 28.2 26.9 27.5 27.3 a

}. ..

i' White (1970) 5,225 8,310 10,108 598,056 26,560 13,359 2.983,375 4,825,434 f
.

- .
.

j. Black (1970) 3 219 756 95,393 406 1,316 230.363 356,379 |
.. . , ,

J
'

'
*

.

{
.

s.

|ft *. ,.

- |

Source: U.S. Department or commerce, 1970 [|
.i {

4
*

! *
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TABLE 5.4.1-2

POPITdIION BY SEX AND AGE, 1970, 1975 .s
CLARK COUNTY, INDIANA

e -

1970 1975
M _ Mag Female _ Male Female

,

0-4 3,540 3,300 3,490 3,330
5-9 4,140 3,960 3,750 3,500
10-14 4,170 4,040 4,290 4,140
15-19 3,430 3,660 4,220 4,060
20-24 2,770 3,400 3,210 3,580
25-29 2,790 2,860 2.460 3,370
30-34 2,220 2,350 3,140 3,150
35-39 2,100 2,190 2,590 2,500
40-44 ::,240 2,420 2,130 2,180
45-49 2,260 2.380 2,180 2,390 '

'

50-54 1,930 2,010 2,140 2,310
55-59 1,650 1,600 1,830 1,960
60-64 1,250 1,400 1,470 1,510
65-69 960 1,130 1,090 1,320
70-74 640 920 740 1,010
75 + 820* 1.380 940 1.740.

Total 36,900 39,000 39,600 42,300
,

!
'

.

!Source: Indiana University, 1976 I
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:

in Clark County through 2000, by which time tbe reent y shau Ld h.we a
|population density of 310 persons per square mile (Indiana Uutversity. <

1976): .
.

-
%

Year Projected Population ,

1980 88.500

e

1985 95.900

1990 103.600 a

)
,,

1995 111.400
<

2000 119.100
d

i

4

!

.

i
-

l
i
!-

|
4

) '
.

1
1

-
-

%
1

W
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5.5 ECONOMY .

,

'
5.5.1 Trimble County Existing Economy

Family Income

t Median family income in Trimble County in 1969 was $6,596. Per,

* '

capita income in 1969 vss $2,073; this increased to $3,339 by 1973, on
,,,*

increase of 59.8 percent. Although state per capita income was higher
than in Trimble County in 1969 (S2,894) and 1973 ($4,050), the percent .

change (39.9) was smaller.
>

Personal Iucose

Personal income for Trimble County, the Applicant's service
area, and Kentucky is presented in Table 5.5.1-1. This table in-

dicates the importance of farming to Trimble County and its relative
unimportance to total personal income for the service area and the
state.

Unemplovnent and Labor Force
''

The rate cf unemployment in Trimble County wr.s only 2.5 percent in
1974 (U.S. Department of Commerce, 1974). This compares to an unemploy-

3 ment ratp of 4.5 percent for the state. The total labor force in the
coun y in 1974 was 2.510, of which 1,870 were male and 640 female. None

>

\-- of the labor force for Trimble County in 1974 was black. In the labor
force at the state level, males constituted 63.7 percent of the labor
force and females 36.3 percent. In addition, nonwhites made up 6.9
percent of the labor force at the state level.

Local Government

The Trimble County budget for 1973-/l (Commonwealth of Kentucky,
1975a) was:

General Fund $ 69,48A
Road Fund f 69[!y

TOTAL $138,759

Budgets for 1973 for two Trimble County cities, Bedford and Milton.
were as follows (Commonwealth of Kentucky, 1974a): j>

Bedford - General Fund - $10,000 (estimated)
IMilton - General Fund - $ 7,861

Water Fund - $27,335
*

.

,

\ l
-

'

4-. I
,
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TABLE 5.5.1-1
'

1973 PERSONAL INCCHE BY SOURCE (PERCENT), s
TRIMBLE COUNTY, APPLICANT"S SERVICE AREA, AND KENTUCKY

,

Trimble LG6E
County Service Area Kentucky

*
Farring 58 2 6

Manufacturing ** 34 27
eMining 0 3

Contract Construction 6 7 6

Trade 5 16 14

Finance. Insurance and Real Estate 6 5 3

Transportation, Conununication and 1 8 7
Public Utilities

**Services 12 12

Covernment 14 17 17

i

'/
,, ,

Less than 1 percent. g
**

Withheld to avoid disclosure of confidential information.

Source: Commonwealth of Kentucky, 1975a
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The assessed property value of the two cities and the county forNf 1973 is tabulated below (Coannonwealth of Kentucky,1973c):*

Bedford Milton Trimble County

.

Real Estate and Tangibles $2,325,075

Real Estate $2,343,038 $33,557,1f,5'

Tangibles 488,988 5,367,890

Public Service 260,000 183.254 5,386,887
- (estimated)

Sales and Income Taxes

Total sales and use tax receipts for Trimble County were $108,976
in 1973. This compares to $301,658,780 for the state (Cosmoonwealth of .

Kentucky, 1973c). Total Kentucky individual income tax in 1973 was
$231,097 for Trimble County, compared to $195.710,178 for the state.
Bank depa. sits in the county totaled $15.270,000, compared to
$8,245,698,000 for the state.

* Hossing Information
,

The housing data from the 1970 Census Report (U.S. Department of
Commerce, 1973) show a larger percentage of older units in Trimble County
(houses built prior to 1950) than the state. Approximately 64 percent
of the units in Trimble County were constructed prior to 1950, compared

_. to the state average of 56 percent. There were 1,789 year-round housing
units in Trisible County in 1970, a figure that indicates an increase of
16 percent over 1960. Of the total of 1,789 year-round units in Trimble
Cour.ty, 1,696 were occupied. Approximately 73 percent of the housing
units that were occupied were owner occupied. The median value of
houses in Trimble County was $12,021 in 1970, compared to the state
average of $12,830. The county also had 30 percent of its occupied'

housing units lackin2 sone or t.11 plumbing.

Local' Community Services.

| Transportation

| Rail service for the county and the two cities is available in'

Carrollton, 13 miles northeast of Bedford. The railroad is thet- -

Carrollton Railroad (a subsidiary of the 14N Railroad) and is the*

nearest railroad.

..

,
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OTrucking services are available to the county by Lee Way Motor
Express, Incorporated, of Oklahoma City, Oklahoua; 0.K. Trucking Service I'~'

|of Cincinnati, Ohio; and O'Naw Transportation Company of Carrollton,
-

Kentucky.

Commercial air service is available at Standiford Field inLouisville, approxi:2ately 41 miles from Bedford.
.

Bus service for Bedford and Milton is provided by Greyhound BusLines. .

Electrical Power, Fuel, Water, and Waste Treatment
i

Electric services for the county are provided by the Shelby RuralElectric Cooperative Corporation. Both Bedford and Milton are servicedby the Kentucky Utilities Company.

Natural gas is distributed to Bedford by the Louisville Cas and
Electric Company; Milton is serviced by the Ohio River Cas Company.

Propane, butane, and distillate fuel oil are available from a
variety of local suppliers in Carrollton. Arrangements must be made
with refineries, however, for residual fuel oil.

Water is supplied to Bedford frce wells on the Ohio River at WisesLunding (s-e Section 5.5.5). Bedford's vaste treatment plant has a N/
capacity of approximately 245,000 gallons per day (gpd). Milton's water
supply is from two sand wells (see Section 5.3.1); the tr0atment plantcapacity for this city is 360,000 gpd.

Septic tanks are used in both cities.

Garbage Collection

Carbage collection in the county is by private contractor; however,both cities have municipal services. Landfill is used by both the
county and cities as th2 method of disposal.

Schools,

.

The public school system in the county includes both elementaryand high school grades. There are no vocational training schools or
colleges in the county. The nearest vocational school is in Carrollton,{. and the closest college is Hanover College in Hanover, Indiana., ,

7
"
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The following are statistics on the county school system (Commowealth ,

i%

1 of Kentucky, 1974b):*

i
:
i

Trimble
f County
*

$
*

I Total Enrollment (Fall 1973) 1,270
i

560
f Element.ary

350Middle School
360>

High School'

|
1

i Student-Teacher Ratio
i

20:1Elementary
2781Middle School

| 1781~
i High School
i

! Percent High School Graduates to College 15.9
1

Expenditures per Pupil (1971-72) $525
s

| Bonded Indebtedness (June 30, 1972) $1,249,000
t
!

I b

g

Arrangements can be made through the vocational schools to pecvide
training in specific skills required by an industrial plant.
Instruction may be conducted in a vocational school or in the plant.,1

depending upon the desired arrangement and availability of special,

|
j equipment.

!

I Hospitals
4

Hospital services are available in Carrollton, approximately 13
miles from Fedford, where a fully staffed and equipped 80-bed hospitalj

( is located. The Trimble County Health Department, located in Bedford,
has a nurse on duty.4

$
1

Other Services

South Contral Bell supplies telephone service to both Bedford and
Milton, but telegraph service is available only by phone to Carrollton.'

.

Both cities have U.S. Post Offices where mail is received and
i dispatched once d.aily. ,

s

Y.,
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1Nolther city has a radio or teiritslon station, hoth rely on '

-

transmissions from nearby cities such as Louisville. Cincinnatt, or
|

*

Indianapolis.
{
lThe Trimble Banner Democrat newspaper is published in Bedford and '.has a weekly circulation of 1,980.

.

A public library The Trimble County Library, was opened in 1974
in Bedford.

Both Bedford and Milton have banks: the Bedford 1.oan and Deposit
Bank in Bedford and the Farmers Bank of Milton in Milton.
Economic Summary

The economic composition of Trimble County and fjve surrounding
counties is summarized in Table 5.5.1-2. The counties included in this
table are those to which Trimble County residents commute in major
numbers (Commonwealth of Kentucky,1973a).

5.5.2 Trimble County Future Economy

Per Capita Income

The non-SMSA portion of tLa Louisville-Salt Subarea had a per capita
income of $2,472 in 1970, which is projected to increase to $10,900 by
2010 (U.S. Water Resources Council,1974). This compares to a per se
capita income of $3,573 in the Louisville SMSA in 1970 and $13,500 in .

'

2020. For the total (both SMSA and non-SMSA portions) of the
Louisville-Salt Subarea, the per capita income is projected to increase
from $2,323 in 1970 to $13,000 in 2020. For the state, per capita
income in 1970 was $2,752; it is projected at $11,900 for 2020. The
U.S. had a per capita income of $3,476 in 1970, which is projected to
increase to $13,200 by 2020. (All figures are in 1975 dollars.).

Employment

Employment in the non-SMSA portion of the Louisville-Salt Subarea :

is projected to increase by 73 percent from 1970 to 2020. Since
population is projected to increase only 45 percent during this time, ,

employnent will outstrip total population growth. Employment in
Louisville is projected to increase 116 percent from 1970 to 2020, a
rate that is almost 30 percent greater than the population increase over
the same time. period. Employment for the total Louisville-Salt Subarca
is projected to increase b/103 percent from 1970 to 2020.

-

j

State employment and population are projected to increase at the,

same rate as the non-SMSA portion of the subarea. However, employment
growth in the subarea is projected to be greater than employment ,

growth in the U.S., whien is projected at 64 percent between 1970 and
2020.

.
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| TABLE 5.5.1-2
o

ECONOMIC SUltIARY OF TRIMBLE COUNTE CENERATING FLANT SITE REGION, i
KEN 1tICKY, AND INDIANA

| __

f Jett. Jett.

frriable Carroll Henry Kent. Ind. Oldham Kentucky Indiana
'

I r
i

Commuters ! 753 103 50 99 502 66 --

(from Trimble) $

l -- Median Family $ 6,596 6,885 6,791 9,813 8.556 8,444 7,439 9,966
Income-1969j

Per Capita Monier $ 2,073 2,311 2,399 3,162 2.570 2.415 2,425 3,070
:
' Income - 1969 *

Hiengeloyment 2.0% 8.1% 2.6% 3.9% 3.4% 3.7% 4.6% 4.1%
'

Rate - 1970 !'

, <

$ Labor Force ' 1,864 3,244 4,200 281,071 10,253 5,009 1,181,562 2,113,287
1

3
|

- agloyed 1,826 2.987 4,086 268,635 9,902 4,824 1,088,758 2,016,365
; I e

: Taxes-1967 $178,800 472,500 542,400 84,147,500 3,224,800 101,200 208,680,000 695,996,000 !s
'

.

; i .'

i Outstanding $300,000 2,100,000 1,500,000 243,300,000 6,000,000 3,200,000 820,000,000 1.034,900,000 t
'

'

Debt-1970 j.

Total Houses 1,789 2,957 3,927 226,440 8,553 4,136 1,060,689 1,711,896

Older Than 1950 63.7% 66.2% 68.7% 48.8% 56.6% 48.5% 55.7% 59.4%

owner occupied 72.6% 62.0% 66.7% 65.0% 74.9% 69.1% 66.9% 71.1%'

'
Median Value $ 12,021 11,339 11.282 15,380 13.015 14,712 12,830 13,905

i Lacking Flumbing 30.4% 26.8% 23.7% 2.8% 8.9% 13.6% 18.4% 5.1% .

] e .... n.t. n .eennae af ceumaneca. 1970. 1973 .

I
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Earnings by Major Category

*
..

There are nine major carnings groups--agriculture, fernst, and
fisheries; mininh; contract construction; manufacturing transportation,
communication, and public utilities; wholesale and retail trade; finance,
insurance, and real estate; services; and government (U.S. Water
Resources Council, 1974)..

Non-SMSA Portion of the Louisville-Salt Subarca

Manufacturing was the largest earning category for the non-SMSA
portion of the subarea in 1970 and is projected to be the largest againin 2020. !

Alth) ugh manufacturing will increase by 505 peretnt from 1970
to 2020, finance, insurance, and real estate is the largest growth
category, with an increase of 969 percent over the 50 years. This group
was the fourth largest earnings category in 1970 and third in 2020. ,

Growth rates for all earnings ca*.egories are listed in Table 5.5.2-1. i>

.

Louisville SMSA

Within the Louisville SMSA, manufacturing registered the largest
volun.e of earnings in both 1970 and 2020. The growth rate of 478
percent, however, was not the largest recorded. Services are projected
to grow at a rate of 1.028 percent, making it the fastest growing group.
Services jumped from the third to the second largest earnings category '"'
from 1970 to 2020.

Louisville-Salt Subacea 511 *

Manufacturing within the Louisville-Salt Subacea was the largest
category in 1970 and is projected to be the largest in 2020. Over the
30-year time period, manufacturing is projected to increase by 346

However, services should have the largest rate of growthpercent. .,

'(891 percent).
'

Kentucky

For the state, manufacturing was the Jargest earnings group for
both 1970 and 2020. The rate of growth from 1970 to 2020 is 626 percent.
Services recorded a rate of growth of 917 percent, moving from fourth to'

second over the 50-year time period. .

'

.

.
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TABLE 5.5.2-1
q A1

C E WTH IN EARNINGS - 1970 10 2020 .

I
j NON-SMSA PORTION
! 0F SUBAREA LOU 1GVTLLE SimA SUBAREA RENTUCKY UNITED STATES

Rank * Rank * Rank * Rank * Rank *

1970 2020 Crowth % 1970 2020 Crowth % 1970 2020 Crowth 2 19]O 2020 Crowth % 1970 2020 Crowth I

Agriculture, 5 8 50 8 9 75 8 8 70 7 8 83 8 8 68'

Forestry and
. Fishing

|
'

Mining 9 9 269 9 8 195 9 9 193 8 9 186 9 9 97
6
.i

Construction 6 6 462 6 7 466 6 7 432 6 5 467 6 7 382 j

!

*( Man.sfacturing 1 1 505 1 1 478 1 1 346 1 1 626 1 1 312
j|

.

g Transporta--
td tion'.

5 6 433 5 6 404 5 6 402.I c - =1 cation 7 5 566 5 6 429
sad Public-

' Utilitiesi - .,,

2 4 361 3 4 414 3 4 340
|

I
,

Wholesale 3 4 377 2 3 432
|-* ' ' and Retailj '',

' Trade ;;
! .

L; . 794 7 5 608
i Finance, 8 7 969 7 5 760 7 5 604. 9 7

*

o Insurance
' and Real.

j Estate
,

: ,

! .

] i Services 4 3 913 3 2 1,028 4 2 891 4 2 917 4 2 764
>

t.
'

l Government 2 2 672 4 4 636 3 3 607 2 3 514 2 3 504

*
sased on the absolute value of earnings.

Source: U.S. Water Resources Council, 1974
- a

i

t
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National
.

At the national level, manufacturing was the lar;;est contributor
to total earnings but is projected to increase only 312 percent from
1970 to 2020, far below the largest gainer, servics.s (767 percent).

5.5.3 Clark county Economy.

Table 5.5.3-1 presents an economic suna.:ry of Clark County, Indiana,
which lies within the 1.ouisville SMSA. The following paragraphs present
a profile of Region 14 of Indiana (defined by the Indiana Employment
Security Division), which is composed of Clark, Crawford, Floyd, liarrison,
Orange, Scott, and Washington Counties in Indiana (source of information:
State of Indiana, no date b).

Clark County comprises 33.6 percent of the populatio. of Region 14,which was 213,344 in 1970 (4.1 percent of the sta,te population). Four
cities in Region 14 account for 37 percent of the popula* 4 nt

New Albany, Floyd County 38,402-

Jef fersonville, Clark County 19,906-

Clarksville, Clark County 13,963-

Charlestown, Clark County 5,890-

g

Nonfarm wage and salary e=ployment for Region 14 was about 53,700 in1972.
Farm employment exceeded 3,200 1.1 1970. The manufacturing industry

employs 38 percent of the total nonfarm ad salary workers. Clark County ,

employs over I,7 percent of the manufacturing workers in Region 14. Durabla
goods are the main manufacturing produe.ts in the region. The following is
a breakdown by industry of the distribution of manufacturing employment inRegion 14

,,

\Lumber 10%-

j
Foods 12%

.

-

Furniture 17%-
'

ordnance 21%-

,

All Other 40%-

,

Ordnance is the largest t:anufacturing industry (more than 1 out of every .

5 employees). Yne chief products of Region 14 ares annunition, poultry'

products, canned tomatoes, refrigerated uncooked bakery goods, men's suits
and topcoats, furniture, soap prodt. cts, rubber footwear, gaskets, powdered
metal products, metal containers, boats, and musical instruments.

*

.

* - .
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| TABLE 5.5.3-1
i

f
,.

ECONOMIC SUMMARY OF CLARK COUNTY. INDIANA.

4

!
t
j

'

j 1970 1975 1980 1985 1990 2000

Median Family Incona ($) 9,899 12.450 15,846 18,236 20,985 27,795
5

i Fer Capita Income (S) 2.996 3,527 4,489 5,166 5,945 7,874
1

| Unemployment Rate (%) 3.05 5.17 * * * *

!

| Labor Force 19,619 36,002 56,520 62,578 * 82,392

Employed 18,920 34.141 54,259 60,075 * 79,0974

Housing
Total Number 24,088 28,148 33,334 38,563 44,788 59,044

j Older than 1950 10.397 7,957 5.513 4,218 * 1,712 3

; Owner-Occupied (%) 70.11 71.0 71.89 71.51 * 70.26 { + '

j Median Value $13,200a j

i Lacking Plumbins 1,585- !

O -

%

* Median value of new houses,1976, was $27,000 (builder estimate:
no appliances).

t * Data not availatle.
}

) Source: Fentuckiana Regional Planning and Development Agency, 1977
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Retail and wholesale account for more than 20 percent of the Region '

14 nonfarm wage and salary amployment. This amounts to almost 11,000
persons working in 1,200 establishments. Of these persons, 73 percent
have jobs in Clark and Floyd Counties.

.

- ~

|
Service jobs in Region 14 employ over 6,100 persens in 600 establish-

'|ments, among which is Clark County Memorial Hospital.

; The employment pict.are of Region 14 is stable. Table 5.5.3-2 pre--

sents past, present, and projected nonfarm wage and salary employment
data for Clark County.3
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TABLE 5.5_.3-2 I.t
'

;-
NONFARM WACE AND SALARY EMPLOYIENT

,

CLARK COUNTY, IhTIANA '

,
1971-1995

!

f- ,

'

1965 1990 1995,
s

i 1971 1975 _1980-

Minin8 90 106 119 130 142 155 ii

.'

' Construction 703 893 1,013 1,185 1,398 1,629

; Manutecturing, 9,546 11,638 13,047 14,796 16,452 12,320 ,

'

! Transpot ution. -1,225 1,386 1,559 1,762 2,015 2,263 |

Communications, ' f
i

,

*
,and Utilities

1

|
Trade 4,404 5,359 6,308 7,420 8,809 10,347 |!

:

Finance, 520 623 734 8C4 1,024 1,202
-

i

j Insurance and r*

Utilfties
|
! 1,806 2,229 2,738 3,361 4,166 5,907

C Services
|

Government 2,701 3,313 4,067 4.816 5,940 7,109

: TOTAL 20,995 25,547 29,585 34,414 39,946 46,122
|

i

Schimpeler-Corradino Associates, 1974i
I Source:
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5.6 1AND USE :

$
The discussions of project area land ase have been divided into two j- -

categories: Trimble County, Kentucky and Clark County, Indianu. The
'

ar inble County, as the transmission linefocus of the section is on r

corridor in Clark County is very preliminary. Further, the impact on
land use of Ihe actual transmission line. route will be confined to a
small linear area of the county. ;-

5.6.1 Existing Land Use - Trimble County
,

IRural, astricultural, and Woodland Land Uses
!

The site in Trimbic County is principally rural and agricultural in |

nature, encompassing 2,440 acres. The land lies between the Ohio River j
oc the west and an escarpma.t on the east and includes the Ohio River j
flood plain. Though the lower lying sections of the site are subject to !

occasional flooding, most of the area has been cleared, and a high per-
centage is used for crop prouuction. The leading crops are: corn,
tobacco, red clover,4.ni lespedesas (Adams, 1975).

Directly inland rom tae river on the site, there is a rather steep
escarpment which is primarily forest, woodland, and pastureland. A
small percentage of this area is used for the cultivation of corn,
tebacco, and grain (Adams, 1975).

Extending north and south aloes Highways 42 and 421 in the central f
part of Irimble County is a large area in which the majority of the j%

agriculture is concentrated. Much of cLis land has been clea ed and is ;

currently being used for the cultivation of tobacco, small grain, apples, 4

peaches, and strawberries (Adams. 1975).

The land situated erst of Bedford has a steep, irregular topography
and adverse soil conditions for extensive agriculture. Because of this, {
the majority of the crea is wooded, although tobacco, corn, hay, and ,

Ismall grr.in are gre.rn in some sections.

Land use patterns within Trimble County and its contiguous counties
are dominated by f armland, as indicated in Table 5.6.1-1. Agricultural
land use within Trimble County and surrounding counties from 1960 to {
1570 showed a general decline. Farz populacion dropped 23 percent. j
The number of farma and the total ceresge in farms within the county )
dropped 5 and 9 percent, respectively, frou 1964 to 1969 (U.S. Depart- -

Imeat of Commerce, 3972). Production of burley tobacco was down 235 tons
from 1971 to 1972 in Trimble County. Produc' ion, however, steadily }
increased. From 1969 to 1972 the acres of corn harvested in Trimble i
Count ** increased from 2,900 to 3,200 acres (U.S. Department of Agricul- *

ture, 1973). Acres in soybeans and whept increased from 1,300 to 2,300 j,
,

and 900 to 1,400, respectively. ;
a

Included in the area surrounding the Trimble County plant site are i
the southeastern corner of Jefferson County and eastern Clark County, }

,

both in Indiana. Along the Ohio River, which constitutes the eastern F|

l border of both counties, are steep escarpments argending from the rivar. ?*

Thes ,,scarpments continue along the river and its larger trioutaries.
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TABLE 5.6.1-1,

I ACRICULTURAL DATA FOR TRIMBLE AND .

" CONTICUOUS COUNIIES, 1969
,

i

Trimble CarrnQ Henry Oldhas.

Number of Farms 616 485 1,247 520

A nrege Farm Size (acres) 124 134 138 206 i

Averag: Value per Farm $31,509 $ 33,806 S41,738 $109,848

Marke Value of Agri- $3,962,074 $3,053,886 $11,135,776 $ 7,180,745
cultural Produce Sold

Total Acres 93,440 83,200 134,960 117,760

', Acres in Farms 76,691 64,931 171,963 107,356 |
t

Cropland (acres) 34,332 33,423 117.566 59.351 |
.

Harvest Cropland (acres) 12.576 9,348 28,228 24,261 ;

Woodland (acres) 26,007 17,907 24,973 20,667 [
Cattle 9,321 9,471 34,008 24.637 r

Hogs 4,309 1.335 11,334 7.730 |,

"
7 Sheep 333 236 3,465 778

Chickens 5,034 2,336 8,441 7,010

Burley Tobacco 3,611 2,050 5,000 843
(tons, 1972) >

Corn (acres) 2,S00 2,000 7,900 6,900 >

.

Soy Beans (acres) 1.300 200 200 500 i
i

wheat (acres) 900 200 400 1,10G [*

jBarley (acres) * * 100 e

*
Only a small amount.

Source: U.S. Department of Commerce, 1972

i
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There are approximately 40 acres of apple and peach orchards 3.5 miles-

northwest of the Trimole County plant site in Indiana, just west of the
wooded esenrpment area (Howell, 1975). The steep escarpment continues'

south along the river into Clark County, located just west of Jefferson
County. The escarpment area is unsuitable for agriculture and approxi-
n.ately 80 percent of it is dooded (Donaldson,1975).

Inland from the river is the agricultural section of Clark and'

Jefferson Counties. T4 leadirg crops are corn, soybeans, small grains,
and some truck cioca. Pastureland and hayland are distributed through-
out the counties. There is some timber production within the area;
however, the operations are small and dispersed. -

N
Residectial 1.and Uses

The major residential zones within the area are Bedford and Milton
in Trimble County, Ker.tucky; Madison Hanover, Chelsea, and Paynesv111e
in Jefferson County, Indiana; and New Washington in Clark County,
Indiana. These are the concentrated areas of populatioa; however, farms
are scattered throughout all the counties.

Industry

Industries near the proposed site include timber production and
a plastics products firm. Bedford Products, Incorporated, in Bedford,i

,* Trimble County, produces plastic injection molding and employs 18 people
,

{
(Con:monwealth of Kentucky,19746). Other industries are f ound in Madison
to the north and 1.ouisville to the southwest.

Minin3

|
Mineral resources round in the area are principally limestone, clay,

sand, and gravel. Sand and ; ravel are the major resources; these are
found in a narrow band aiong the Ohio River. Presently, four commercialf, companies dredge material just of f the proposeo Trimble County plant

3 site: Greene Enterprises, Martin Marietta, Nugent Sand Company, andgi
E. T. Slider. Thero is no limit on the amount of sand or gravel that

i may be dredged (U.S. Army, 1975a).
y

4 Inland from the river, particularly in Trimble and Oldham Counties,
j are deposits of limestone and clay (Conunonwealth of Kentucky, 1974a).

,

Though not in the inusediate area, Oldham County has three crushedi
* stone quarries; one directly wast of 1.aGrange, one in the extreme
-| southern fringe of the county, and the last one northwest of 1.aGrange.

Oldham County also has deposits of dolomite in the central part of the
;j county (Conunonwenith of Kentucky, 1974b).

i.* Two sand and gravel processing industries are found in the north-i

i_ western corner of Carroll County, bordering Trimble County on the east

. (Commonwealth of Kentucky, 1974b).
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Existing Ohio River Power Plants

-
*

There are several power plants located on the Ohio River betwrun
Cincinnati and the Louisville area. These are identified in Table
2.6.1-1.

! Recreational Land Uses,

!All of the counties currounding the proposed site use the Ohio '

River for some kind of recreation (U.S. Department of Agriculture,1971).
The town cf Milton has a boat ramp, which is the only access to the river
for Trimble County. Madison, Indiana has several public and private
boat docke along the river. The Annual Hadison Regatta, a speedboat
competition, is widely acclaimed and draws as many as 100,000 people to
the area.

Bedford and Milton, Kentucky and Madison and New Washington,
Indiana all provide public recreation areas such as p.nks, playgrounds,
golf courses, tennis courts, baseball diamonds, and football fields. In
addition, Bedford offers steepicchase horse rac.ing and motorcycle races,
and Milton offers auto racing.

-

Oldham County is planning to enhance its recrectional facilities by
a proposed recreation area to be located north of La Grange and Interstate
Highway 71 in the east-central portion of the county..

The Clif ty Falls State Park in Indiana is near Madison and offers '""
's / a variety of recreational services including camping, picnicking, hiking,

and riding trails (Public Service Indiana, 1972). Jefferson and Clark
Counties have nnserous caves and waterfalls extending south along the

* Chio River.

Other recreational facilities can be found in Louisville 41 miles
to the southwest. Hunting is available at the Jefferson ProvingI
Crounds, r.orthwest of Madison, Indiana (U.S. Department of Agriculture,
1972).

Archaeology and Historical Sites

An archaeological and historical survey of the proposed Trimble
County Generating Plant site was conducted in 1975 and 1976. The 1975
portion of the survey, which took place in April and June, was con-
ducted by Dr. Donald Janzen (Associate Professor of Anthropology,
Centre College of Kentucky), and Frederick Wilson (Kentucky Heritage,

Commission). The 1976 portions of the survey were conducted by Dr.,

Janzen from August to September and in November. 'The survey was con-
ducted during different time periods in part because additional land,

for the site was acquired or planned for acquisition after the initial
'

survey, and in part because, af ter the initial survey was completed,
evidence was discovered by personnel from the University of wouisville

~'
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Archaeological Survey that suggested the possibility of air.nificant
- I.

archaeological sites being located on the previously surveyed property.
The November survey was required because portMns of the site were

A Stief summary-

obscured by groundcover during the 1976 sunner survey.'

of each survey and its findings is presented blow. The reports for j
'

i

each survey are on file with the Environmental Protection Agency, Region g
! '

! IV.

1. April to June,1975 survey - The 1975 survey resulted in'
'

the identification of 10 sices within the boundaries of
the proposed project. Nine of chese sites are classified '

.

as prehistoric and only one is classified as historic.I

According to Wilson and Janzen, none of the archaeological
sites qualify as major areas of prehistoric activity.
Most of the cultural material (e.g., projectile points,2

chippage) found at the sites indicated that the temporal
range of prehistoric habitation was from Archaic to Middle
Woodland times. All of the prehistoric sites character-
istically displayed a low density and spatial concentra-
tion of cultural materials.
The historic site contained a concentration of ceramic,
glass, and metal artif acts. The precise date that the site
was occupied is uncertain, but some of the artifacts indi-
cate occupation occurred in the latter part of the 19th,

Evidence also suggests that the site was probablya

century.
a residence and that it was probably destroyed by fire.
The site does not vs.rrant development as a cultural' or

, . recreational resou,rce.
>

2. August to September, 1976 Survey - This survey included an
investigation of land (the " Hall Tract" and Ravines RA and
RB) acquired or planned for acquisition by the Applicant
af ter the initial survey was conducted, as well as a re-
investigation of some areas previously surveyed in 1975.
The August to September survey included trenching in addi-
tion to ground reconnaissance. In all, six trenches were
excavated to depths ranging from 6.5 to 12 feet.

The survey indicated that, with the exception of an area
near the confluence of Corn Creek and the Ohio River, the
Hall Tract has little archaeological potential. Isumediately;

downstream f rom this confluence, a relatively high concen-
tration of cultural materials indicated that an archaeologi-
cal site was probably present on the alluvial plain.
However, during the November, 1976 survey (discussed below).
four trenches were excavated in this area, and no sites1

were unearthed. None of the farm buildings on the Hall
Tract is of historical significance, and none will be
nominated for inclusion in the National Register.,

The areas of the 1975 survey reinvestigated during 1976
did not produce any significant archaeological findings.

w
.
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The highwall on the property, which was thought to cont. sin
significant cultural materials, was found to consist of
reworked alluvial deposits. The value of any materials
found in the reworked sediments is far less than materials ' ~ '

from in situ deposits. Those areas adjacent to Corn.

Creek, its tributaries, and the oxbow were also found to
have a low archaeological potential.

i

!3. November 13, 1976 Survey - The November survey was con-
1

,

ducted to reexamine the flood plain above the highwall
|

, s

| near Corn Creek. During the previous investigations, the
)! thick groundcover had prevented a walking survey of the
;area. The November survey included trenching as well as,

!

ground reconnaissance. No significant cultural materials
indicating the presence of a prehistoric or historic site
were recovered.

'No small cemeteries are located within the site boundaries. One4 icemetery, containing two graves with headstones, is located at the southern'

end of the site between County Road 1488 and the Ohio River. The
other cemetery contains 8 or 9 graves, 6 of which have headstones. This
cemetery, located at the northern end of the site, lies in the middle of *

the proposed ash pond location acd will have to be moved to the cemetery'

at the south and of the site. The local undertaker has agreed to re-
locate the graves. *

,

;

i An historical and archaeological survey being conducted by the i

Conunonwealth of Kentucky identifies three historic sites in proximity '

C to the site that have potential for inclusion in the National Remicter. 3

-
They are located approximately 10 miles from the plant site (Melton,
1975): ;

,
.

1. Milton Jail 1

. ' '

2. Rogers House or Old Preston Mansion, near Milton '

.

3. Pierce Brothers House, Old Bedford-Sulfur Road, Milton *

.

Section 2.8 contains a list of all National Reafster sites in TrimbleCounty.
.

5.6.2 Future I.and Use - Trimble County .

:
According to projected population trends within the Trimble County

area, the city of Bedford will increase in size slowly. The majority of
growth arounu Madison is occurring primarily to the north f the city. ,

increased residential land use in Bedford and Milton will be minor.
,

'

'

The generally remote location of the site, the current lack of .

it.dustry, the sparse population, and the projected slow growth of the '*
scounty all indicate very little potential change in the county's present ,

agricultural nature. A summary of agricultural trends is presented in ,

Table 5.6.2-1. '

s,
,

.
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TABLE 5.6.2-1_

ACRICULTURAL TRENDSw
.

1

1970 Farm 1960-70 1964-69 1964-69

County Population % Change 1969 Farms % Change Aerea2e % Change
- -

Carroll (Ky.) 1,354 -45.5 485 -2.2 65,000 -14.4
4

Clark (Ind.) 4,246 -13.8 1,043 -5.8 149,000 2.9

Henry (Ky.) 4,228 -20.4 1,247 -2.7 172,000 0.7
,

Jefferson 2,043 -51.6 994 14.5 88,000 -6.9
(Ky.)

Jefferson 4,398 -14.1 1,316 2.3 160,000 -0.3

(Ind.)

j oldham (Ky.) 1,950 -24.2 520 5.7 107,000 -1.4

Trimble (Ky.) 2,109 -23.1 616 -4.8 77,000 -9.22

Kentucky 381.696 -30.3 125.069 -6.0 15,968,000 -1.8

Indiana 370,590 -22.8 101,479 -6.1 17,573,000 -2.0

Source: U.S. Department of Commerce, 1973

.
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| The barge traffic on the river has shown ,a continual increase in
-

j tonnage moved through this section of the river (U.S. Army, 1968) (see
! Section 5.7). However, since there are no comercial docks on Trimble
} County's border, and r.o plans for future coinnercial docks, no environ-

' s

j mental change is anticipated outside of tne proposed generating plant.
|
j Within the inmediate vicinity of the proposed Trimble County Genera-
{ ting Plant, Public Service Indiana is proposing a nuclear generating plant.
i + The plant will be located on Harble Hill in Indiana. The proposed loca-
] tion is approximately 2 miles upstream from the proposed Trimble County
. Gene.ratir.g Plant. Other proposed plants and their locations are indicated
i in Table 2.6.1-1.
( 1

; 5.6.3 Existing Land Use - Clark County. Indiana
!
1 Introduction

!'

i
,

t The preliminary transmission line corridor is located in a rural,
agricultural,and sparsely populated area of Clark County, Indiana. The,

corridor is 9.3 miles long,1 mile wide,~ and occupies approximately,

6,213 acres. It extenda in a westerly direction from the Ohio River to a,

;

proposed tie-in point approximately 2.6 miles vest of New Washington,
Indiana. Topographie relief varies from approximately 440 feet on the

i cast along the Ohio River to 740 feet along the remainder of the corridor.*

The highest elevation within the study area is approximately 820 feet,
! along the eastern bluffs that border the Ohio River. The majority of the

site area has been cleared for crop production. The primary crops are;

| gorn, soybeans, and wheat (Nickell, 1974).
> s
[ The " bluff" area bordering the Ohio River within the eastern portion

*

i of the study area consists prima-ily of t M ed land. Due to the steepness
I and general inaccessibility of tnis wooded lani, it is unsuitable for
| cultivation. However, this area provides a significant habitat for wild-
| life.

A 1.nd use map of the preliminary transmission line corridor is
j presented in Section 5.2.4 on Figure 5.2.4-4.
4

| Rural. Agricultural, and Woodland Land Uses

Land use pa:: terns in Clark County are dominated by farming, as indicated,

i in Table 5.6.3-1. Agricultural land use within the county is defined in
i Table 5.6.3 2. It has shown a ses11 increase of 2.9 percent from 1964 to

1969 (U.S. Department of Commerce, 1973). In the same period, there was .
. a 5.8 percent decline in total number of farms (U.S. Department of '

" Comunerce,1973).

1

~
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fTABLE 5.6.3-1

CIARK COUNTY LAND USE PATTERNS
j |
'w

TRIMBLE COUNTY CENERATING PLANT,

Percent ofLinear Line Length
iFeet Right-of-Way' Land Use

Water (streams) 250 0.5

Ohio River 2,125 4.1

Forest and woodlands 9, 25 0 18.0

Pasture, cropland, and 39,250 76.4

idle land

Utility corridors 500 1.0

100.0
TOTAL 51,375

Transmission Corridor Aereages (ISO-foot right-of-way)
Land Use Acreage Percent of Total

Water (streams) 1.6 1.0

Ohio River 9.7 5.0

Forest and woodlands 38.1 22.0.

Pasture, cropland, and 126.0 71.0
idle land

1.0 0.7Utility corridors

Residential 0.5 0.3

TOTAL 17 6.9 100.0

Study Area Land Use (1-mile-wide Corridor) .

Land Use Acreage Percent of Total

Vater (streams) 28.77 0.4

Ohis River 262.63 4.1

Forest and woodlands 1,424.17 22.0

Pasture, cropland, and 4,542.38 70.1
idle land

o' Utility corridors 40.89 0.6
*

Residential 101.24 1.6

I Institutional 6.77 0.1

Roads 69.22 1.1
s

1

TOTAL 6,476.07 100.0

0
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O TABLE 5.6.3-2
{ j

,

CLARK COUNTY, INDIANA ACRICULTURAL STATISTICS, 1969 !t
TRIMBLE COUNTY CENERATINC PLANT. <

.

Category Value *

* Number of farms 1,043
.

Average farm size 143 acres
Average value per faru $ 48,000
Market value of agricultural produce sold $6,941,000 !
Total acreage 245,760 '

Acres in farms 149,000
Cropland seres 82.528
Harvest cropland acres 52.901 .

IWoodland (acres) 25.528 t

Cattle 113,091
j

Hogs 5,859
Sheep 858 i

k
Horses 207 '

Chickens 2,055 #

Tobacco 507

Corn (acres) 12,135
Soybeans (acres) 14.023 i

Wheat (acres) 3,774 '

i*

Source: Indiana Crop and Livestock Reporting Service,1970
?
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Percent Change, C1.7 k County Farm Population

1960-1970-
,

1960-70 1964-69 196*,-69'

1970 Farm Percent 1969 Percent Percent
Population Change _ Farms Change Acreage Change

# 4,246 -13.8 1043 -5.8 149,000 2.9
.

Source: U.S. Department of Commerce, 1973

The northeastern portion of Clark County, including the study area, is
well suited to grain raising and hog farming. Other parts of the area are
better suited to general farming due to the soil characteristics (Nickell,
1974). Some farmers of the area derive a significant portion of their
income from small acreages of tobacco. Meadow crops provide pasture
for livestock, while vegetable crops are grown commercially in many
small areas. These crops include cucumbers, sweet corn, strawberries,
cantaloupe and muskmelons, tomatoes, and snap beans. .

Due west of the Ohio River within the transmission corridor, the

leading crops are corn, soybeans, and wheat, with pastureland and grazed
cropland also present.%

Timber production on woodlots within the corrider is primarily non-
cocinercial, with woodlots being small and well disposed.

, Residential Land Uses

The major residential concentrations within the study area are New
Washington and Miles Point, Indiana. These consist of small unin-
corporated towns having population concentrations surrounded by rural land.
The population of New Washington is approximately 500.

Industry

There is very little industrial development within the study area.
Cencral industrial characteristics of Clark County are discussed in

Section 5.5.3. ;

Mining

Mineral resources found in Clark County, Indiana include limestone,
o dolomite, sand, and gravel. Sand and gravel deposits are found along the

Ohio River. To the west are limestone and dolomite deposits. There are
five industries involved in extraction of these deposits within Clark .j.

County. None is within the studf area (Nickell, 1974). ]
, -
.
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Recreational Land Uses
t

New Washington provides public recreation areas, including parks, '

playgrounds, baseball diamonds, and featball fields. - Clark State Forect, j-

located in northwestern Clark County approximately 12 miles southwest of,
'

New Washington, provides picnic facilities and " natural" recreation areas.
A roadside picnic area is found north of New Washington on Statu Route 62
on the west side of the road. .

'

e
.

F4 story and Archaeology

! iAn initial survey of existing records of archaeological and historical |sites in the vicinity of the cc.rridor wac conducted in 1976.. Four arch- .

aeological sites of prehistoric age were determined to be in close proxim-
,

ity (1/4 to 1/2 mile) to the edge of the corridor. Mounds and earthwork l
*

meterials of unknown cultural affiliations have been found at these loca- |
,

tions. In order to preserve the integrity of these sites, the Indiana
State Archaeologist's office requested that the actual site locations re- j

:
main undisclosed. There is also a probability that sites exist aloc.g ibottomlands, bluffs adjacent to the Ohio River, and streams within the i
corridor. An archaeological reconnaissance will be conducted prior to

{clearing activities once the specific route alignment is established.
| .,

5.6.4 Future Land Use - Clark County. Indiana '

The population of Clark County is projected to increase at a moderate
rate (U.S. Department of Commerce,1973). -

The location of the study area, coupled with the low population v
;density and projected growth rate (see Section 5.4.2), indicates low poten- !. (tial for change in Clark County agricultural trends. '
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f5.7 TRANSPORTATION
\-

5.7.1 '.and Transportation |-

The following discussions of the land transportation network in the
| project area are broken into two parts: a discussion of the network in '

the vicinity of the plant in Kentucky, and a discussion of the network
in the vicinity of the preliminary transmission line corridtr in Indians.e

I

Kentucky Highways

ne majority of Trimble County (approximately 80 percent) is within
1 mile of a " blacktop" road. Although there are still unpaved roads, i

anst are all-weather blacktop roads.

Two major highways cor.nect Trimble County to other areas: Kentucky
Highway 42 and U.S. Highway 421. These two highways travel north-south i

through the central area of Trimble County. Route 42 extends from
Louisville to Carrollton; Route 421 originates in Frankfort, Kentucky,

'extends through Madison, Indiana, and continues northward to Veraailles,
Indiana. These highways cross in the toen of Bedford. Interstate High-
vay 71 connects Louisville and Cincinnati and skirts east Trimble County;
exit ramps at Carrollton and New Castle provide access to Bedford

, (Commonwealth of Kentucky, 1973a). .

(
l

Kentucky Highway 42 also runs through the western section of Oldham
County. Kentucky Highway 393 runs north-south through the central region f

of Oldham County, vesc of La Grange. The small number of roads in the ,

area generally follow the agricultural section boundaries of the county.
Very few roads traverse the wooded areas (Oldham County Planning and
Zoning Commission,1968).

i

Clark County Highways ,

,

The majority of the rural art.as in Clark County are within 1-1/2 to
2 miles of a " blacktop" road. There are many unpaved rurni roads, but a

/
| majority of the roads are all-weather asphalt roads. |

1Several state and federal highways pass through this county. Inter- i

state 65 and U.S. Highway No. 31 cross the county in a north-south direc- [
tion. State Routes 3 and 62 cross the county in a north-south direction, !

and State Routes 60 and 160 cross the western part of Clark County in an ,

i i
j east-west directinn. State Route 62 runs through New Washington, Indiana,

which lies approxie.ately 2.6 miles east of the proposed preliminary j'

corridor terminus. It then continues north from Clark County, through
'Jefferson County to Madison, and then northward to Dillsboro, Indiana.

A country road connects New Washington with Bethlehem, a small town on
the Ohio River to the south. 1

o |
Kentucky Railroads.

The railroad nearest to the site is the Carrollton Railroad, a sub- ,
'

sidiary of the Louisville and Nashville Railroad. n is railroad is i
to w

"

- -. -,
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O located in Carrollton, 13 miles northeast of Bedford. The actual rail
line passes chrough the southeastern corner of Trimble County. The
services available include three northbound and three southbound freights,

per week. Other railroad facilities available in the area are located
at Louisville, Kentucky and Cincinnati, Ohio.

Clark County. Indiana Railroads

The Baltimore & Ohio and the Penn Central Railroads pass through
! Clark County in a north-south direction. The Monon Railroad passes *

i through the western part of Clark County. Railway services are available
in Madison, where the Penn Central Railroad provides a local freight

-

i

service with a feeder line to Columbus, Indiana.

Passenger and freight services are availa'cle 22 miles north of Madi-
son at North Vernon, Indiana by the B&O Railroad.

Kentucky and Clark County. Indiana Bus Lines

Bus transportation is available in the area by Greyhound Lines and
White Star Lines. Greyhound services Clarksville, Charleston, Jeffer-
sonville, New Albacy, and Madison, Indiana and Milton, Bedford, and
La Grange, Kentucky. Ubite Star Lines has a direct route from Madison to -

Indianapolis. Both lines offer small freight and package service.
,

5.7.2 Air Transportation

O Within the general site area, there are no airfields or airports. !
jvMadison, Indiana, 10 miles north of Bedford, has a landing strip at the

Jef ferson Proving Grounds, which is closed; this airport is 4 miles
northwest of Madison. A second strip is the municipal airport located Iwest of Madison; however, this is available only for small aircraft
making visual landings. The airport provides only advisory landing
information.

Within the transmission corridor study area, there are no airfields
or airports. There is a small noncommercial airport north of Clarksville ,

in Clark County, approximately 20 miles south of the prelhinary corridor.
The nearest airport is the municipal airport at Madison.

! <Cosmarcial service by asjor air carriers is available at Standiford
Field, located just south of Louisville, 41 miles south anc west of. the -

Louisville Gas and Electric Company site.

The proposed plant site and prelimin:try transaint, ion corridor are
not located within any prohibited, restricted, warning, or alert zones. j

The nearest such zone is approximately 5 miles north of Madison and extends 4
.

*
;

northward to Nebraska and New Marion. Indiana. Two low altitude Federal
Airways are located near the proposed site, one 58' out of Nabb, Indiana | .

,a

and the second 85' out of Nabb. The first connects to Cincinnati, the - !{1atter to Falmouth, Ker.tucky. The latter airway passes over the proposed |tsite directly west of Bedford. The nearest centrolled air space centers I'

on the Madison Airport. Its southern limit extends to a point several
miles north of the proposed site. #*

!
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5.7.3 River Transportation ,. , ,

Tables 5.7.3-1 and 5.7.3-2 present information osv ba: p traffic through ,

'

the Cannelton and McAlpine Loc,s and Dam 2. Most of the inf.$rn.etion pro-
>

k *

vided in these tables and in the following paragraphs .ra a provided by
the U.S. Army, Louisville .)istrict Corpu of Engineers (1976).

In 1975, there were 5.417 commercial rescel locka ,es through the(

Cannelton locks and 4,927 commercial vessei lockages through -he McAlpine
locks (U.S. Army,1976) . From August to November 1975, 321 rectestional
vessels were locked through the Canuelton locks, while 933 recreational
vessels were locked through the McAlpina locks. Totals for cocrie.rcial
vessels for 1976 (January through Juu) were: 2,644 at Cannelton Locks
and Dam and 2,629 at McAlpine Locks and Dam. This compares with 2,666
commercial vess.ls at Cannelton Locks c.nd Dam and 7. 45'' at McAlpine Locks
and Dam during the same period in 1975. Recreatior.a1 vessel lockages
at Cannelton Locks and Dam in 1976 January through May, were 30; for
McAlpine Locks and Dan, January through April and June, recreational
vessel lockages were 891. .

Since 1930, river traffic has grown considerably, as evidenced by
.

the following:

1930 1,000,000 tor.s

1940 3,500,000 tons
'

1950 7,500,000 tons

1960 20,000,000 tons

1970 33,000,0C0 tons

1972 37,000,000 tons

tons mov7d through the Cannelton locks between Au' gustin 1975, 10,761,100
and October, and 15,641,000 tons moved through the McAlpine locks betveen
August and December. In 1976, Januar r through May, 17,428,200 tons movred
through the Cannelton locks, while 15.326,200 tons moved through the
McAlpine locks from January through June (May data not included).

We commodities constituting the greatest river freight traffic are
petroleum fuels, crude petroleur., coal, coke, chemicals, chemical ferti-
lizers, minerals, and ores (Table 5.7.3-3).

.
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TABLE 5.7.3-1~
.

BARCE TRAFFIC, AUGUST 1975 THROUGH JUNE 1976.

,g CANNELTON AND MCALPINE LOCKS AND DAMS, OHIO RIVEM
.

t .

I

If Cannelton Locks arid Dam
,$ Thousand Tons Number of

_ McAlpine Locks, atDam
.

Thousand Tons Number of' *j Date _Thousand Tons per Day Recreational Vessels Thousand Tons per Day
_

Recreational Vessels;'
i 1.;. ,.;.

Aug;9st 3,679.9 117.0 161 3,069.2 99.0 4(r)'' Septemoer 3,675.6 122.5 99 .1.213.3 107.1 194t- . - - .

g October 3,614.7 116.6 38 3.221.0 . 103.9 206
j

, I8-

Y 29 3,232.3, 107.7 101
N ysaber * *

, <

" ? y December * * *
.

\ F *- 2,904.7 93.7 32.

t |\'

k| 1976

[i January, 3,224.3 104.0 4 2,979.9 96.1 25
February 3,304.3 113.9 23 3.074.4 106.0 31

y March 3,813.4 123.0 18 3,469.4 111.9 117
[{ April 3,404.7 113.5 169 2,838.6 9t. 6 261 !

}' ! May 3,681.5 118.C 172 * * *

,
June * * * 2.963.9 98.6 457

.<.
' # TOTALS 28,189.s' 1,848.6 713 33,805.6 1,018.6 1,824

'

i
' t,
[ji source: U.S. Army, 1976 I
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TABLE 5.7.3-2

COMMERCIAL VESSEL LOCKACES DIROUGH THE CANhTI.D AhJ nlE-

HCALPINE I4CKS AND DAMS, C110 RIVEE.
o

JAN'JARY 1975 T!' ROUGH JUNE 1976

P

# Cannelton P. Alpine

Date Upriver Downriver Total Upriver Doveriver Total

1975
.

January 230 229 459 183 199 ,382

February 205 207 412 19 8 207 405

March 211 208 419 206 193 3S9

'' April 200 211 411 200 206 406

May 243 241 484 228 227 455

June 239 242 481 19 0 216 406
s

July 215 213 428 202 196 398

August 219 232 451 185 221 406

September 239 225 464 216 200 416

October 241 241 482 207 208 415
'' '

247 498 208 214 422November 251

December 213 215 428 213 204 417

Total 2,706 2.711 5,417 2,436 2,491 4,927

1976

Janssary 203 195 398 198 201 399

February 203 205 408 204 204 408
s

March 242 255 497 233 239 472

April 227 230 457 209 219 472

May 223 222 445 236 235 471

June 222 217 439 222 229 451

#' Total 1,320 2,324 2,644 1,302 1,427 2,629

.
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TABLE 5.7.3-3

ORIO RIVER COMMODI*.Y FLOW FOR THE TRIMBLE COUNTY AREA .-

o

g. Upriver Downriver
To Pittsburgh From Pittsburgh

6 6(Tons x 10 ) (Tons x 10 )

Pat ~1em Fuels 4.0 - 2.0

Crude Petroleum 6.0 0.0
i

Coal and Coke 9.0 1.0

Iron Ore. Iron and Steel 1.0 2.0

Cres ard Minerals 2.5 0.5

Chericals acd Chemical
Fertilizers 3.5 1.0

Crain 0.0 0.5

Aggregates 0.5 0.5 sg

All Others 2.5 0.5

TOTAL 29.0 8.0

Source: Fluor Pioneer Inc., 1975
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5.8 AESM ETIC QUALITIES

Plant Site. Ravines. and Kentucky Transmissian Line Corridor
.

5.8.1

The proposed Trimble County Plant site and its surroundings have
characteristics typical of the rural-agricultural bottomland areas along,,

this portion of the Ohio P.1ver. These areas are characterized by flat*

expanses of cultivated land bordered by the river on one side and steep.
,

'

wooded uplands on the other.

The most striking visual characteristic of the proposed Trimble
County Generating Plant site to a person standing on the site is the broad#
expanse of flat bottomland bounded on all sides by hills and bluffs (see

During much of the year, crops hide the river from theFigure 5.8.1-1).
a person standing on the central portion of the site. Also, inview ca

the northernimlf of the site, unless one is standing on the river bank
or cultivated land just along the bank, the view of the river is cut off,

by the bottomland woods along the oxbow.

The main approach to the site is along State Route 754; this road
winds down from U.S. Route 42 through the upland areas and a natural
break in the bluf fs, at which point the bottomland, Wises Landing, the river,

From Routeand the bluffs across the river are seen for the first time.
754, the site stretches away to the right, and the community of Wises

'

| The site is not entirely visible fromLanding is visible to the left.
754, however, as the terrain along the north side of the road is elevated

The fullest view of the site is obtained after one hasabove the roadbed.
turned onto County Road 1*S* and traveled about 3/5's of a mile north .

along this road. This is the major vantage point for the site. The bluffsroads near enough to their edgeoverlooking the site do not have publit
for travellers to see the site through the heavy woods that cover post of, .

' '-

A potential full view of the flat bottomland portion ofthe upland areas.
the site from the narrow flood plain area on the Indiana side of the
river (which begins approximately across from the mouth of Cora Creek)
is blocked by the bottomland woods in the northern half of the site.

The view of the site from County Road 1488 during the growing season
is dominated by the agricultural use of the site. The open areas of the ,

bottomland are primarily devoted to the cultivation of corn'and soybeans;The river andcropland to the north of the site is also used for tobacco.
the Indiana bluffs are to the icit of County Road 1488 as one travels

from thenorth through the bcttomland; to the right, about 2,500 feet
road, is the upland portion of the site, which rises abruptly 150 to 350

'

feet above the bottnaland. The bottomland woods vegetation of the oxbow
and Corn Creek breaks up the otherwise large expanse of open area that the
agricultural use of the bottomland has created.

Wises Landing to the south of the site is a very small, stable
community that blends in with the rural-agricultural character of the
bottomland.
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In sun, the proposed plant site is entirely rural in nature and
primarily consists of natural and man-modified natural elements that
are visually distinct from each other. The distinct components of the
setting provide a pleasing variety, with the steep, wooded bluf fs and -

,

the straight, wide band of the river acting as a frame that sets off
the flat, cultivated expanse of the bottomland portions of the site.
The ribbon of bottomland woods on the site provides further visual
diversity. The visual diversity, however, is not inharmonious; the

/ visual components of ths site and its environs blend to form a pleassnt
rural landscape that is unbroken even by the presence of Wises Landing.

5.8.2 prelimit:4ry Transmission Line Corridor (Indiana)

The preliminary transmission line corridor trends inst f rom the steep,
wooded bluff s along the Ohio River through rolling agricultural land to

,

its terminus point 2.6 miles west of New Washington, Indiana. Visually,
the area is dominated by open expanses of cula:ivated fields broken by a
few roads, fencerows, wood lots, and farmhouses. New Washington provides
the only real visual contrast to the rural landscape.
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5.9 SENSITIVE AREAS .

a

Within the project area, including the Clark County, Indiana pre- (' '

liminary transmission line corridor, 10 sensitive areas have been' * -

.

identified: Corn Creck; the Corn Creek oxbow; the Mahoney property to f
4 the north of the proposed Trimble County Generating Plant boundary; 1

'historical sites in Bedford, Milton, and Hunter's Bottom, Kentucky;

#.
Madison, Indiana; and various areas in Clark County, Indiana near the {

'

preliminary transmission line corridor. By sensitive area ve mean an
area that has some unique quality that should be preserved or that plays j
at; important role in the human or natural life of an area and that . -

dcould be disturbed or destroyed by the proposed project.
.

5.9.1 Corn Creek and the Corn Creek Oxbow

As indicated in Section 5.2.4. Corn Creek and the oxbow area are
heavily used by area wildlife. While the habitat they provide is not
unique, in the sense that similar habitat types can be found elsewhere !
along the river, the quality of this habitat makes the area worthy of
special attention. The value of the habitat provided by the bottomlan1 .

woods of the oxbow and Corn Creek ie tied to the surrounding agri- |
''

cultural and upland areas. The variety of habitat provided by*the j
combination of agricultural,. bottomland wood, stream, and upland wood :-

vegetetion types attracts a large number of wildlife to the area. These
species would not be able to find as varied or productive an area else- .

where within the project area, j

!
'' 5.9.2 he Mahoney Property

_

!
I The Mahoney property to the north of the plant site is believed to i

ccatain a unique archaeological site. While this site has not been !'
formally investigated, Wilson and Janzen (who conducted the archaeological
investigation of the proposed plant site) inspected the site in 1975, and

,

they called it " spectacular" (Wilson and Janzen, 1975). Personnel from ,

the Universi*y of Louisville Archaeological Su:vey also discovered an ,

in situ site in the highwall along the Mahoney property; they have i

'

jclassified this site as Early Archaic.
e

5.9.3 Bedford. Filton, and Hunter's Bottom. Kentucky I
!

Bedford, Milton, and Hunter's Bottom, Kentucky all have sites listed i

in The National Resister of Historic Places (see Sections 2.8 and 5.6.1).

{5.9.4 Madison. Indiana

The downtown area of Madison, Indiana is also listed in The National
. -

,

Register of Historic Places. The Historical Society of Indiana is pres,ently ,

making a concerted effort to rehabilitate numerous structures constructed j
during the early and middle nineteenth century. These structures are j%
typical of Ohio River architecture of the nitieteenth century, many of

'

which have already been destroyed in other cities that were contemporary
Iwith Madison during the ninetecath century.
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OMadison, Indiana is also a sensitive area f rom .,n air quality
standpoint. There have been repeated violations of ambient air quality
standards for sulfur dioxide and particulates in this area (see Section
5.1.2).,

5.9.5 clark County Preliminary Transmission Line Corridor

The State Archaeologist from Indiana has indicated several known and
g potentially important archaeological sites within and near the preliminary

transmission line corridor. Areas of potential significance have been
indicated on the map presented in Section 5.2.4, Figure 5.2.4-4. Known
sites are on file with the Glenn A. Black Laboratory at the University of
Indiana, and this information has been given to the Applicant. ,

/
Clark State Forest, northwest of the proposed terminus of the Indiana

route, is an important plant and wildlife conservation area. The Indiana
Arsenal, south of the preliminary corridor, also provides .a woodland-
wildlife refuge area.
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i 5.10 REIATIONSHIP OF PROPOSED PROJECT TO OTHER 1AND USE PROJECTS-
*

4

j 5.10.1 Relationship to Federal 1.and Use Projects
i

!
'

j There is currently no federal legislation specifically designed to
control land use. However, some federal agencies do have responsibility |j g
for programs that help to preserve and develop innd resources.

i The following federal agencies were consulted to determine if any i

'
federal land use projects such as dams, national parks, or historic

'
areas either exist or are being planned for the Trimble County plant
site area. This area includes portions of Jefferson and Clark Counties'

j in Indiana and Oldham and Trimble Counties in Kantucky.

h Department of Agriculture

| Department of the Army Corps of Engineers
!

j Department of Health, Education and Welfare
.

i

f Department of Housing and Urban Devalopmen't
!

|
Department of the Interior

;

Departs at of Transportation,

. 1
~

Federal Power Commission -

Department of Commerce

According to the above agencies, there are no federal land use
projects existing or planned for the Trimble County plant site area. j
Therefore, no conflict between the proposed Trimble County Power Plant -

and any federal land use project is predicted.

<

i 5.10.2 Relationship to Regional Land Use Projects

The regional planning agency that covers Trimble County is the '

| Kentuckiana P.egional Planning and Development Agency (KIPDA). The
I Ohio-Kentucky-Indiana Regional Planning Authority (OKI)'does planning

in parts of each of the three states of Ohio, Kentucky, and Indiana bat-

does not include Trimble County in its territory.

Trimble County is part of a nine-county regional land use plan
prepared by the Kentuckiana Regional Planning and Development Agency.-

The nine countien in the project are: Clark and-Floyd in Indiana and
a Trimble, Jefferson, Bullitt, Spencer Shelby,(,1dham, and Henry in g

i Kentucky.
,
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This plan "is based upon environmental f actors and attempts to provide'-

a regional approach to possible future growth" (Kentucklana Regional. *
g

Planning and Development Agency, 1975).

The Trimble County plant site is directly across the Ohio River'

from Jef ferson and Clark Coutties, Indiana. Jefferson County is one of( eight Indiana counties sponsoring a plar. known as the Historic Hoosier
Hills Resourec Conservation and Development Project. This project was
developed by the sponsoring counties with assistance from several
federal, state, and local governmental agencies; community organizations
and institutions; and the Ohio-Kentucky-Indiana Regional Planning Author-
ity. The major objective of this project is to "act as a catalyst in
m6.tivating local people to improve the overal) economic and social
problems of the area, and to properly develop, utilize and conserve the
natural and human resources of the area. The goal is to make Historie
Eoosier Hills a better place to itve, work and play" (U.S. Department ofAgriculture, 1972b).

5.10.3 Relationship to State Land Use Projects

The following state agencies were consulted to determine if any
state land use projects either . exist or are being planned in the Trimble
County plant site area:

'

Department of Commerce, Kentucky

Department 6 Agriculture, Kentucky v

Department of Fish & Wildlife Resources, Kentucky

Department of Natural Resources & Environmental

Protection, Kentucky

Department of Parks, Kentucky

Department of Public Information, Kentucky

Department of Commerce Indiana
-

,

Department of Natural Resources, Indiana
A

According to the above agencies, there are no state land use pro-
jacts existing or planned for the Trimble County plant site area.
Therefore, no conflfet between the proposed Trimble County Generating
Plant and any state land use project i's predicted.,
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Iw 5.10.4 Relationshis to Local Land Use Projects <

i N
(. - %

Adjacent to the southern limits of the city of Bedford (which lies
approximately 5-1/2. miles f rcza the propoced Trimble County plant. site).
the Trimble County Chamber of Consnerce has option un a 28-acre industrial

3- site. Presently, there are no plans to develop this -industrial site.

In 1971, the U.S. Soil conservation Service std Cooperative Exten-
sion Service publishe,d a report entitled, "An Apr.taisal of Potential for /

j/ Outdoor Recreation Development in Trimble County, Rec.tucky" (U.S. Depart- f,

ment of Agriculture, 1971). This type of appraisal was done foi all
counties in the United States. This report is intended to aid groups
and individuals by pointing out the pott.atial for certain types of ,

recreation and enterprises in various areas of the county. It la also 1

intended to be a guide for evaluating the recreational possibilities of j

specific locations within the county. There are, however, no specific
Plans cited in the report.

It har. been determined that no s},ecific land use projects have been
planned within the county; hence, no conflict between the proposed
Trimble County power plant and any local land use project is predicted.
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