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1 INTRODUCTION
r

Duke Power Company's concern to maintain and improve the quality of the
environment dates back to 1923 when Duke's first full-time Environmental i

Departrent was established, headed by a public health physician. Additional

groups of full-tire environmental specialists have subsequently been formed
and are continuing to work toward assuring that the Piedmont Carolinas area is !

I Indeed an attractive place to live. j

Duke's connitment to environmental quality is for two fundamental reasons.
First, the type of environment directly affects the quality of life of the !

fpeople who live in the Company's service area, and it is recognized that no
electric utility can long succeed serving an area marred by blight. Secondly,
man has yet to devise a way to generate large quantities of electricity needed ,

!to meet the public demand without involving land, water and air resources. To
minimize adverse impact on the environment and even to enhance its quality '

wherever possible has been a fundamental consideration in the Company's planning I

of generation f acilities for many years. In support of these objectives, the
,

Company has long engaged in environmental research and investigations. !

>

Plans for Catawba Nuclear Station on Lake Wylie, known as Lake Catawba prior !

to the late 1960's, in York County, South Carolina have been supported by
long-term environmental studies, as well as continuing programs. In 1959 Duke
began water quality studies in Lake Wylie. An array of water quality sampling
stations includes 13 synoptic stations from the tallrace of Mountain Island
to that of Wylie Hydroelectric Station. A continuous lake temperature profile
recorder is located in Lake Wylie north of the dam. Dissolved oxygen and
temperature determinations are made at each synoptic station and detailed

,

chemical analyses are made at selected stations. From the environmental '

studies completed so far, it is concluded that Catawba Nuclear Station
,

including use of lake cooling will be environmentally compatible in all |
significant respects; will fully conform to current environmental quality |
standards of the cognizant governmental regulatory agencies; and any adverse ;

environmental impact will be minimal when compared to alte rnative modes of !

generating electricity. Figure 1-1 is a topographic map of the area within a !

50 mile radius of the site showing existing, proposed and alternate generat-j
Ing facilities, transmission line corridors, substations and ties, existing, ;

proposed and alternates, terrestrial ecological sampling stations and meteoro- t

,

logical stations. :

!
'

Catawba's power generation is essential to meet the power requirements of the
Duke Service Area due to population growth coupled with the increased usage !

per capita. Only with addi tional energy can there be gains in production, ,

comfort, health care, education, communications, the economic status of people {
in the area and even environmental quality. Failure to provide additional

'

'

generating capacity when needed can have traumatic consequences on human and
'environmental values.

During the preoperational and operational periods, studies and monitoring pro-
grams associated wi th Catawba Nuclear Station will continue. If subtle adverse }
effects should be identified from these programs, timely appropriate corrective ,

action will be taken.

.
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1 INTRODUCTION
t

Duke Power Company's concern to maintain and improve the quality of the,

environment dates back to 1923 when Duke's fi rst full-time Environmental
Department was established, headed by a public health physician. Additional

,

groups of full-time environmental specialists have subsequently been formed
and are continuing to work toward assuring that the Piedmont Carolinas is
indeed an attractive place to live.

Duke's commitment to environmental quality is'for two fundamental reasons.
First, the type of environment directly affects the quality of life of the
people who live in the Company's service area, and it is recognized that no
electric utility can long succeed serving an area marred by blight. Secondly, '

man has yet to devise a way to generate large quantitles of electricity needed
to meet the public demand without involving land, water and air rescurces. To |
minimize adverse impact on the envi ronment and even to enhance its quality |
wherever possible has been a fundamental consideration in the Company's planning

'

of generation facilities for many years. In support of these objectives, the
Company has long engaged in environmental research and investigations. !

I
j

Plans for Catawba Nuclear Station on Lake Wylie known as Lake Catawba prior
,

to the late 1960's in York County, South Carolina have been supported by
long-term environmental studies, as well as continuing programs, in 1959 Duke
began water quality studies in Lake Wylie. An array of water quality sampling
stations includes 13 synoptic stations from the tail race of Mountain Island
to that of Wylie Hydroelectric Station. A continuous lake temperature profile

( recorder is located in Lake Wylie north of the dam. Dissolved oxygen and
temperature determinations are made at each synoptic station and detailed
chemical analyses are made at selected stations. From the environmental
studies completed so far, it is concluded that Catawba Nuclear Station
including use of lake cooling will be environmentally compatible in all
significant respects; will fully conform to current environmental quality
standards of the cognizant governmental regulatory agencies; and any adverse
environmental impact will be minimal when compared to alternative modes of
generating clectricity.

Catawba's power generation is essential to meet the power requi rements of the
Duke Service Area due to population growth coupled with the increased usage
per capita. Only with additional energy can there be gains in production,
comfort, heal th care, education, communications, the economic status of people
in the area and even envi ronmental quali ty. Failure to provide additional
generating capacity when needed can have traumatic consequences on human and
environmental values.

i

During the preoperational and operational periods, studies and monitoring pro- i

grams associated with Catawba Nuclear Station will continue. If subtle adverse
ef fects should be identified f rom these programs, timely appropriate corrective
action will be taken.

,

|
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2 DESCRIPTION OF CATAWBA NUCLEAR STATION |
L !

2.1 STATION AND CYCLE DESCRIPTION

!
The Catawba Nuclear Station will have two units each with electrical output of i
about 1180 MW (IMW = 1000 kw). The Westinghouse Electric Corporation will i
furnish the Nuclear Steam Systems, some of the Engineered Safety Features and |
most of the waste disposal equipment for the station. The Nuclear Steam Systems e
are of the four-loop pressurized water design similar to a number of other four- |
loop plants, including Duke's McGuire Nuclear Station, which precede Catawba. i

| The waste disposal equipment will be the very latest and rest efficient available !
i A description of the radioactive waste disposal system's performance can be !

| found in Section 4.2.
L

| In the pressurized water design (see Figure 2.1-1), a closed system of water,
.

|
i- known as the Primary Coolant is circulated through the fuel elements in the

|
! reactor vessel. This water picks up heat produced by the nuclear reaction but j

is kept under sufficient pressure that, even though it rises to about 600 F, it
{does not boil but rema ins liquid.
|
!

This hot water is then pumped into adjacent " steam generators." There the !
water flows- through thousands of U shaped tubes and gives up its heat to '

anothe r, ent irely separate water sys tem, called the Secondary Coolant. The
Primary Coolant is then pumped back into the reactor vessel where it is used i

over and over. j
h

The Seconda ry Coo' ant flows around the tubes carrying the hot Primary Coolant |In the Steam Generator, picking up the heat f rom the Primary Coolant. The
!

Secondary Coolant boils and produces steam to drive the turbine.
,
1

Af ter doing its work in the turbine, this steam is condensed into water and |
pumped back into the s team generator, forming the second closed cycle. The - |
waters of these two systems do not contact each other. |

!
A third water system is used to condense the Secondary Coolant steam back into !
wa t e r as it leaves the turbine. This cooling water is taken f rom Lake Wylie ,

and is discharged back to the lake. This system is separated f rom the reactor
|by the two closed cycles, the Primary and Secondary Coolant systems, t

i

The cost of the two units to be installed at Catawba and the significant I
economic impact of this investment in York County are discussed in Section 4.7 |

|
,

|
:

- ?
t

!
i
!

!
,

5

Y

,

k
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2.2 SITE DESCRIPTION

The Catawba Nuclear Station will be located in York County, South Carolina
approximately four and one-half miles from Duke's Wylie Dam and 19 miles south-
west of Charlotte, North Carolina. The plant site is situated on a peninsula be-
tween Beaver Dam Creek on the north, Big Allison Creek to the south and Lake Wylie
to the east, as shown on Fiqure 2.2-1. The peninsula, a tract of approximately 2000
acres is essentially owned by Duke. All the property in the immediate vicinity of

I thesIte,except for six acres of Concord Church property, is owned by Duke. Access
to the site is provided by a county road off S. C. Highway 274 An access rail-
road will be constructed to the site' from near Tirzah, South Carolina.

The intersection of the center line between the two Reactor Buildings is
located at Latitude 35 degrees - 03 minutes - 05 seconds north and Longitude
81 degrees - 4 minutes - 10 seconds west. The corresponding universal transverse
mercator coordinates are E 493, 660 and N 3, 878, 558.

The Exclusion Area I lies within a 2500 foot radius, centered at the inter-
section of the Reactor Building center lines mentioned above. The low
population zone I for this site will be defined by a 20,000 foot radius from
the intersection. There are 13 population centers within 100 miles of the
site (Figure 2.2-2). The largest of these are:

Population 1970 Distance From Di rection From
Center Population Site Miles Site

Charlot te, N. C. 241 178 19 Northeast
1Winston-Salem, N. C. 132 913 87 Northeast '

Greensboro, N. C. 144 076 100 Northeast
Columbia, S. C. 113 542 70 South-southeast i

j

The Exclusion Area will be posted and a security fence will be erected around
t he inmediate site area. A plot plan showing major plant features in the
Exclusion Area, the site boundary, the construction plant layout and the
controlled access areas within the site boundary is shown on Figure 2.2-3

i

Transmission lines and rights-of-way in the si te area are discussed in
!Subsection 4.4.2.

1 Figure 2.2-4 is a perspective drawing of the plant site. !

!

|

l
.

|

|

'As defined by Code of Federal Regulations, Title 10, Part 100.
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2.3 BASIS OF NEED

~

At the present, Duke has a. total generating capacity of 7839 MW including long
term firm purchases. Short term purchases of 211 MW result in total net re-
sources of 8050 MW. The generation capacity and peak load on the Duke system
during the period 1963 through 1972 are given in Table 2.3-1.

The demand for electricity in Duke's service area is increasing at a rapidj
rate. During the 10-year period ending 1972, the annual increase in peak load
averaged slightly more than 8.8 percent. For the next eight-year period end-
ing 1980, the peak load growth is expected to continue at about the same rate.
This forecast is based on est imates of population, the average numbe r of per-
sons per household, trends in household consumption, the projected Gross
National Product, and probable load additions indicated by general economic
conditions and the level of activity in site investigations for new industrial
plants.

Table 2.3-2 shows the forecasted peak loads for future years through 1980
This table also demonstrates the need for the two Catawba 1180 MWe units to
go in service in 1979 and 1980

By 1979, there will be five nuclear units in service on the system (Oconee
l-2-3 and McGuire 1-2), each of which will require an annual refueling time;
of four weeks. The scheduled outages of these units in addition to required
maintenance of all the other units on the system, makes it reasonable to assume
a large unit will be scheduled out of service throughout the year. Also,
although large units are not now scheduled for outage during the peak periods
of the year, experience has shown that unscheduled outages do occur, and the
system must be designed for that contingency. Table 2.3-2 shows the reserve
capacity criteria including the effect of severe weather and load forecast
error as well as unit outages. It is evident that the Catawba units are
required in 1979 and 1980 to maintain system reserves at levels reasonably in
accord with the prudent reserve requirements.

Duke Power is and has for many years been interconnected with:

Appalachian Power Company (AEP System)
Carolina Power & Light Companyj
South Carolina Electric & Gas Company
Georgia Power Company (Southern Co. System)
Yadkin, Inc.
SEPA

These comprise all of the major bulk power suppliers or agencies adj acent to
the Duke service area. Duke's transmission system design is coordinated with
those of the above systems to provide for t ransfer of large blocks of power
between any of the systems as required for emergency assistance and for economy
intercf.anges when permitted by available generation.

During the period beginning in May, 1967, and continuing through most of 1970,
Duke along with SCE6G, CP&L, VEPCO, operated as the Carva Pool. This pooling
ag reeme nt required that each of the companies would schedule generation
additions as dictated by the combined needs of all of the companies and that
the total pool reserve would be assigned on an equal percentage basis to each

ER 2.3-1 Ame ndme nt I
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of the companies. Equalization of reserve capacity was accomplished by sale
and/or purchase of capacity as necessary, in 1970, the four Carva Pool com-

panies joined with other utilities and bulk power suppliers in the southeast
to form the Southeastern Electric Reliability Council. With the larger re-
gional organization in being, the reliability aspects of the Pool were no
longer of benefit and the contractual obligations of the Pool were replaced
by bi-late ral company to company agreements,

in its April,1972, response to FPC Order 383-2, the Virginia-Carolinas Sub-
region of the Southeastern Electric Reliability Council estimated the region-
al reserves would be 7938 MW or 19.18 percent for the summer of 1979 if the
planned total of 26 large new units having a combined capcbility of 22 210 MW
could be completed as scheduled. The Order 383-2 response also showed the

I estimated 1979 reserves within the Southern Companies Subregion would be 5876
MW or 19.4 percent assuming the successful completion of 14 large new units.
Since this information was filed however, Carolina Power & Light Company has
announced a one-year delay in its Harris Nuc lear Plant. This delay will re-
duce the Virginia-Carolinas 1979 reserves to 7038 MW. Projected rese rve level s
within other rel iability areas are equally either too inadequate or uncertain
to provide firm replacement for the Catawba units.

Thus, although strongly interconnected with neighboring utilities, the possi-
bility of replacement capacity for the Catawba units from foreign systems is
not an acceptable alternative. Such capacity would have to be constructed
as additions to existing schedules and would unduly jeopardize future supply
to Duke's consumers. If such capacity could be constructed, there is no
logical basis for assuming it would be competitive economically with Catawba.

2.3.1 CONSTRUCTION SCHEDULE

Schedule highlights are tabulated below:

Unit 1 Unit 2

March 1974 With Unit i Receive construction permit

March 1974 With Unit i Break ground and start preconstruction
j earthmoving, cc.mplete road relocation

j Janu ary 1975 - Access railroad complete

April 1975 With Unit 1 Start concrete foundation

September 1976 June 1977 Set Reactor Vessel

October 1977 November 1978 Start Turbine-Generator erection

April 1978 April 1979 Start pre-critical testing

October 1978 October 1979 Load fuel

l March 1979 March 1980 Beg in commerc ial operat ion

l

l
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- 2.4 NATURAL ENVIRONMENT OF THE SITE

'

2.4.1 METEOROLOGY -

Local meteorology of the proposed plant is considered from the standpoint of
design (i.e. structural and engineered safeguards for gaseous release) and
that of possible modification (s) from plant operation. The following para-
graphs summarize in some detail the factors pertinent to these considerations.

General Climate $

Local climatic conditions are characterized by cool temperatures in winter,
Iwarm summers and moderate precipitation . Temperatures range from the 30's

and 40's in January to the 70's and 80's in July. ' Average monthly rainfalls ,

vary only slightly from month to month, with lower totals in the fall (near 2
inches) and higher amounts during the summer (about 4 inches). -

Major snowstorms are a comparative rarity, ice storms, however, occurring
with greater frequency, can result in considerable damage over limited areas.
Thunderstorms, quite act Ive on summer af ternoons, occur about 40-50 days a '

lyear . For the areas of North Carolina, South Carolina and their coastal
waters, an average of one tropical storm per year and one hurricane every

2other year has been computed for a period covering 63 years . Winds associated
with these storms are moderated somewhat as they move Inland but records in
the local area have shown speeds of near 80 mph (fastest mile)3 Accompany- |

Ing rainfall in the local area can also be of significance as 24 hour totals
have been observed near 9 inches. Tornado history in tge vicinity of the pro- >

posed plant has been evaluated for the period 1916-1955 . In terms of tornado I

probability for a point (at the proposed plant) the recurrence interval is
in 3676 years.5once

:
; A summary of selected parameters is presented ir. Table 2.4-6 and Figures

2.4-6 and 2.4-7, Sheets 1 through 4
;

impact on Local Meteorology b

Consideration has been given to possible environmental effects associated with
|

heat dissipation from the cooling pond (Lake Wylle, vicinity of proposed plant). *

!

I
local Climatological Data, Annual Summary with Comparative Data, Charlotte, i

North Carolina. U. S. Department of Commerce, National Oceanic and atmospheric i

Administration, Environmental Data Service, 1971.
;

Tropical Cyclones of the North Atl antic Ocean, United States Department of
Commerce, Weather Bureau, Technical Paper No. 55, 1965. '

3 Climate of the States, South Carolina, Climatography of the United States
,

No. 60-31, United States Department of Commerce, Weather Bureau, December
1959.

,

4

O Tornado Occurrences in the United States, United States Department of Commerce,
Weather Bureau, Technical Paper No. 20, 1960.

!

5" Tornado Probabil it ies," Monthly Weather Review, H.C.S. Thom, October-December,
1963.
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Conclusions drawn in this regard are based on both a review of literature
and years of operating experience to date and suggest that effect of fogging
and icing are minimal for the properly designed cooling pond. Ne i t he r i n-
creased density of natural fog nor the occurrence of " steam fog" is expected
to penetrate farther than the downwind periphery of the cooling pond area.
Highest frequencies of both natural fog and steam fog occur during winter,
giving rise to some potential for contact icing along downwind shorelines. j
No significant icing, however, has been observed at existing Duke Power '

plants, where cooling water is circulated via the cooling pond.

The options of cooling condensing water by mechanical draf t or natural draf t
cooling towers have also been evaluated with respect to possible modification
of local meteorology. Cooling towers concentrate waste heat dissipation to
a point source with emphasis on evaporative cooling, whereas heat dissipat ion
by a cooling lake is dist ributed over thousands of acres. Two consequences
of some concera relate to the vapor effluents f rom these towers and their
potential to increase fogging and icing. Numerous estimates concerning such
effects have been made for a variety of atmospheric and operating conditions.
An attempt to assess the likelihood of cooling tower fogging and contact icing
at the proposed plant incorporates the results of recent modeling studies
applicab le,in gene ral, to large steam-gengrating stations, with certain other
information specific to the site itself.

In the case of nechanical draf t towers, analysis shows (from Trble 2.4-1 and
Table 2,4-2) a possible increase in natural occurring fog from about 20 days
pe r ye ar (over general area) to about 243 days per year in the local area
immediately downwind of the plant. Contact icing could occur on about 15 days
per year (from Table 2.4-3). No appreciable i nc re ase in ground fog from
natural draf t cooling towers is expected since bouyancy factors would take
t owe r p l ume s we l l ab ove t he re l a t i ve l y f l a t terrain surrounding the plant.
Drift loss in either case would only involve water f rom a once through system.
Salt build-up and subsequent blowdown, therefore, are eliminated. Augmentation
of low cloudiness associated with these towers is not considered in these
analyses, although the natural draft tower would contribute to low cloud
f o rmat ion.

For the purpose of first approximation assessments, a closed cycle cooling
system is examined in the following paragraphs. Drif t effects evaluated for
a reference tower (drift rate 0.00375 percent) cited in the Forked River
Nuclear Stat ion Envi ronmental Report can be extrapolated to Catawba Nuclear
Station by modifying levels of dissolved solids in tfe ci rculat ing water flow.

The Forked River natural draf t reference tower was analyzed as to wake effect,
I drift rate, drift droplet size dist ribut ion and f all speeds. Maximum short

period (8 hours) air concentrations of tower salt were est imated at 10 micro-
grams per mete r3 within 1.55 miles of the tower. For Catawba towers, with a
heat load requiring two towers instead of one and a salt concentration of 550
ppm (entirely dissolved solids) as versus 45,000 ppm, the maximum short term
air concent rat ion t ranslates to 0.24 micrograms per meter 3 Air concent rat ions
of salt on an annual basis, therefore, will not be appreciable in magnitude at
6 Feasibility of Alternate Means of Cooling for Thermal Power Plants Near Lake
Michigan, U. S. Department of the interior, September 1970.
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!

!

only a f raction of the short period maximum. Fall speeds applicable to the |
reference tower ranged from 0.9 to 35 cm per second. Assuming high relative i
humidity and f all speeds characteristic of largest drop sizes, a maximum de-
position rate (8 hours) for Catawba can be postulated at 2.08 lbs. per acre
per month.

,

i

|

Drift effects f rom a closed nechanical draf t system would be affected by a ;

I higher drift rate (estimated at near 0.10 percent) and a distribution in- ;

fluenced by a lower level point of release (approximately 20 meters). The !

higher drift loss of the mechanical tower, about 26.6 times greater than on ;

the natural draft tower, accompanied by a much lower release height implies, i

assuming other f actors remain the same, downwind concentrations with higher ,

maxima at closer distances to the tower. This effect may be ameliorated by !
careful positioning of tower structures.

Diffusion Meteorology '

' Atmospheric dispersion characteristics at the proposed plant have been evaluated
from on-site meteorological measurements. Computer analyses yield diffusion i
f actors represen ative of any time period appropriate for various types of

~

gaseous release. Table 2.4-4 depicts diffusion factors for each type of
release at selected distances and percentile values (probability of occurrence),

i
;

i

>

t

'

t

!

i

,

|
!

i
t

I

i

;

4

|
'

|
< i

7 Catawba Nuclear Station, PSAR

,

|
1
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h2.4.2 GE0 LOGY

Studies of site and regional geology have been made to identify the general
and specific features underlying the site and surrounding areas and to
determine the suitability of the site for construction of project works
including the safety related structures. Further investigations will be
continued in the future to meet detail design needs.

In general, the site is located in the Charlotte Belt within the Piedmont

Geologic Province. This belt consists of metamorphosed sedimentary and
volcanic rocks of which granitic gneiss is the principal intrusive unit. At
a later time gebro, diorite and syntite were intruded into the Charlotte Belt
rocks. Figure 2.4-1 shows the location of ancient faults mapped in this region
as also inferred faults, the nearest being within the Kings Mountain Belt about
17 miles from the site. None of the known faults have been active since the
end of the Triassic Period, about 180 million years ago. Air photo studies
were made of the general vicinity to verify and supplement geologic features
shown on published maps and described in the published literature. These
studies of the regional and vicinity geology revealed no geologic structures
which would adversely affect the site.

Over 80 borings have been made at the site to determine subsurface conditions
under the major structures, and the suitability of those underlying materials
for site development. An examination of rock cores f rom these sources and a
petrographic analysis of rock samples generally confirmed the published
literature relative to emplacement order, age and rock types. The predominant
rock underlying the site is adamellite, which is very uniform in texture and
mineralogy. Basic dike rocks, ranging in composition from olivine basalt to
quartz diorite occur as numerous dikes across the site. Pegmatite also occurs
in dikes at scattered inte rval s. There are no features in evidence, which
might present problems in the design, construction and future operation or
safety of the plant.

Appendix 2C, PSAR describes the geology in detail.

2.4.3 SEISMOLOGY

The regional ancient faults and geologic structures have not been active during
the past 180 million years. The historical record of earthquakes in the south-
east indicates that there is no known relationship between known faults and
historic earthquakes.

Detailed studies of the larger earthquakes near the si te have been made es!ng
newspaper accounts, interviews with older residents, examination of damage
which is still visible and a study of local geologic conditions. These studies
indicate that the greatest seismic intensity the site has experienced due to
these larger earthquakes is between VI and Vil, Modified Mercalli Scale from the
Charleston earthquake, August 31, 1886, located 150 miles southeast of the site.

Five earthquake epicenters have been reported within 50 miles of the site; all |
of these are reported to have produced an epicentral intensity of V, Modified !
Mercalli Scale. Thi rteen epicenters of intensity V MM or more have been reported j
within a 100 mile radius and 48 within a 200 mile radius of the site. |

1

|
i
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No identifiable active faults that could be expected to produce surface dis-
IT placement have been recognized within 200 miles of the site or anywhere with-
\- in the Piedmont Geologic Region of the site.

The foundations of the Reactor and Auxiliary Buildings will be located on rock
with excellent strength properties. Based on seismic study conducted for i

this site, the following conservative values for acceleration at top of rock
'

will be used for design:

8 percent of acceleration due to gravityOperating Basis Earthquake -

Safe Shutdown Earthquake 15 percent of acceleration due to gravity *
-

The site is well suited for a nuclear station on seismic considerations.

Details of seismic study are furnished in Appendix 2E, PSAR.

2.4.4 HYDROLOGY

Hydrology studies for site suitability included characteristics of vicinity
streams and their associated drainage areas, Catawba River flood studies andj
site groundwater (References consulted are found at the end of this subsection).

.

The principal stream which drains the site is the Catawba River. The Catawba
River begins at the Eastern Continental Divide near Old Fort, North Carolina,
and flows in an easterly direction to a point near Millersville, North Carolina,
it then flows in a southerly direction and becones the Wateree River near Camden,

T South Carolina. The Catawba upstream of Wateree Dam has a length of approxi- .

) mately 240 miles and a drainage area of approximately 4750 square miles. Lake
Wylie and Wylie Dam are a part of Duke's Catawba River hydroelectric system
containing eleven hydroelectric reservoirs and dams, and extending along
approximately 220 miles of the Catawba River. Lake Wylie forms the tallwater
of Mountain Island Dam, located 28 miles upstream from Wylie Dam. Daily flow
at Mountain Island Dam since 1963 is given in Table 2.4-5. Below Wylie Dam,
the Catawba River flows in its natural channel for approximately 25 miles be-
fore reaching the headwaters of Fishing Creek Reservoir. Fishing Creek Dam

3 is located 39 miles downstream from Wylie Dam (Figure 2.4-2). Cross sections
of the Catawba River below Wylie Dam are shown in Figure 2.4-5.

A United States Geological Survey gaging station is located 3-1/2 miles down-
stream from Wylie Dam. The average discharge past this point for a period of
record of 35 years (September 1895 to September 1903 and April 1942 to September
1969) and a drainage area of 3050 square miles is 4455 cubic feet per second
(c f s) . Adjusted to a drainage of 3020 square miles at Wylie Dam, the average ;

discharge is 4400 cfs. The maximum flow recorded at this point is 151,000 cfs
on May 23,1901, and the minimum recorded flow is 102 cfs on October 31, 1961.
On July 16, 1916, the river reached a known flood stage of 44.1 feet at the '

USGS gage near Catawba, N. C. It has been estimated that this storm produced
a flow of 299,400 cfs at Wylie Dam. In August 1940, another storm occurred
over the Catawba River Basin resulting in an estimated flow of 166,300 cfs ;

at Wylie Dam. *

Lake Wylle, with a drainage area of approximately 3020 square miles, has a

tO surface area of 12,455 acres and a volume of 281,900 acre feet at a surface
elevation of 569.4 feet above mean sea level (ms1). Wylie Dam's spillway

i
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consists of a curved uncontrolled crest separating two end sections which are
gate controlled. One section has five 30 foot by 45 foot wide gates, while |
the other sect ion has six gates of this s ize plus a 19 foot by 25 foot trash
gate (Figure 2.4-3). The total design capacity of the spillway is 277, 500
cfs with tie upstream water surf ace elevation at 569.4 msl. Lake Wylie is
drawn down about five feet on an annual basis. Drawdowns of up to ten feet

I are est imated to occur once in 20 years and drawdowns up to 15 feet have a
probability of near zero (Figurc 2.4-9).' Normal operation of the condenser

2 cooling water pumps I's not affected by a ten. foot drawdown.

Wylic and Mountain Island Hydroelectric Stations operate as peaking plants
wi th load f actors of approximately 25 percent. This operation is normally

l spread over the five weekdays and operated on weekends only if requi red.
There are four turbines at Wylie and discharges range between 2800 cfs for
one turbine to 11,200 cfs for four turbines. There are four turbines at

I Mountain Island and discharges range between 2400 cfs for one turbine to
9600 cfs for four turbines. Normal weekday operation at both plants will
vary from three to 14 hours of use depending on system load. The only inter-

| action between thermal plants on Lake Wylie and any of the hydroelectric
stations insof ar as power generation is concerned is that hydro stations are

,

used. to backstand the sudden outage of a thermal unit until other sources|
| can be scheduled. Details of Mountain Island Dam and Powerhouse are shown on

Figure 2.4-4

The proposed site lies within the Piedmont Groundwater Province. All ground-
water in this area is derived from precipitation. The depth to the water
table depends primarily on topography and rock weathering. The level of the
water table varies from the ground surface in the valleys to more than 100
feet below the surf ace on sharply rising hills.

Factors af fect ing groundwate r at the site are the water level in Lake Wylie,
the topography and the permeability of the soil and roc k. The elevation of
the groundwater varies f rom about 10 to 40 feet below ground surface near the
proposed site and approaches the lake surface elevation near the shore.
G roundwater movement is from the plant area toward the lake to the north and
to the south of the site.

There is no potential for harmful radioactive contamir ation of well water sup- )plies via introduction of Lake Wylie waters into groundwater. The concentra- ^

tion of radioactivity in Lake Wylie is shown in Section 4.2 to be a small
fraction of the limits imposed by AEC regulations. The concentrations would
be further reduced by the ion exchange action of the soil through which the
groundwater flows. Chemical analyses were made to determine the cation
exchange capacity of the soils at the site. The results of these analyses
have shown that any radioactive contaminant will move less rapidly through the
soil than the groundwater (b" a f actor of 46 to I for strontium) because of
the absorption of the contar inant by the soil particles.

Groundwater studies indicate that the groundwate r condit ions, including local
wells used for water supply, will not be adversely affected by the construction
of Catawba Nuclear Station.

O
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Refe rences

1) Water Resources Data for South Carolina, U. S. Department of the Interior,
Geological Survey,1970.

2) South Carolina Streamflow Characteristics, Low-Flow Frequency and Flow
Duration, U. S. Department of the interior, Geological Survey,1967

3) Water-Supply Characteristics of North Carolina Streams, Geological Survey
1 Water-Supply Paper 1761.

4) Compilation of Records of Surface Waters of the United States, October
1950 to September 1960, Part 2A, Geological Survey Water-Supply Paper
1723.

5) Surface Water Supply of the United States, Part 2, Volume 1, Geological
Survey Water-Supply Paper 1906

O
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O ER Table 2.3-1
Generation Capacity and Peak Load on

Duke System 1963 Through 1972

Maximum
Generation
Capacity Peak 1,oad

Year W W

1963 3872 3370
1964 3872 3522
1965 4222 3826
1966 4603 4440

| 1967 4716 4579
1968 4837 5364
1969 5670 5614
1970 6463 6284
1971 7249 6622
1972 7839 7450

,
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ER Table 2.3-2 bendment I
SYSTDt LOAD, CAPACITY, AND RESERVE (N)

1973-1960

1973 1974 1975 1976 19?7 19?S 1979 1990
StMR WINTER StWJR WUfTER St"ER WINTER SO94ER WINTER St"!ER SL'NER SLM R SNR

Peak Imad - Averste Weather 8 101 8 185 8 838 8 879 9 635 9 621 10 496 10 418 11 426 12 428 13 509 14 672
IISystre Capability:

before capacity additions 7 839 8 725 9 611 10 980 11 866 13 314 13 314 14 494 14 4 % 15 674 15674 16 854

Capacity Additions:

Citifside

Ceonee 886 886 886

Jocassee 305 105

nelews Creek 1 143 1 143

McCuire 1 180 1 180

Catsuba 1 180 1 180
Tiger, Cwd., Bursard Roost 79

Capabilityt /

after additions 8 725 9 611 10 980 11 866 13 314 13 314 14 494 14 494 13 674 15 674 16 854 18 0 %

tuternal Purchasest

Asheville * 38 38 18 18

Wateree 2 122 122 122 122 122 122 122 122
o

APs

AEP

Southern Company

VACAR Limited Ters

Total Capability 8 88s 9 771 11 120 12 006 13 436 13 436 14 616 14 616 15 674 15 674 16 8 % 18 C34

Resene - N 784 1 586 2 282 3 127 3 801 3 815 4 120 4 198 4 248 3 248 3 %5 3 M2

-% 9.7 19.4 25.8 35.2 39.4 39.7 39.3 40.3 17.S 26 .1 24.8 22.9
Reserve Criteria:

'
Extreme Weather 346 437 391 484 443 536 500 592 56 3 632 708 792

l

| Largest !!ait 886 886 1 143 1 143 1 143 1 143 1 180 1 180 1 180 1 180 1 180 1 180

Other Outages and Reductions 302 347 386 431 488 488 - %$ %% 604 604 663 722

i Torecast error or second contiegency

oura re 886 886 1 143 1 143 1 143 1 143 1 180 1 180 1 180 1 180 1 180 1 180

Nuclear Refueling (AFTER 1980)

TrJTAL * w 2 420 2 555 3 064 3 201 3 217 3 310 3 405 3 497 3 527 35% 3 731 38?4

-t 29.9 31.2 34.7 36.1 33.4 34.4 32.4 13.6 30.9 28.9 27.6 26.4

From 1972 thru 1976, the winter peak load including the ef fect of entreme weather estceeds the previous sumamer peak load. For 1977 and thereafter, the suseer peak load is dominant.

(2) System capability includes peak rating of all steam units.
FWB:mme
7-6-72
1-19-73 McGuire capacity and criteria for "other outages and reductions" revised.

- _ . . . . _ , ~ . , _ . . . . . _ _ . . . . _ . . _ . . _ . . .. - - . .
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ER Table 2.4-4

Diffusion Factors for Accident and Routine Releases !
|

Distance to Diffusion !

Receptor Factor -Percentile {
Type of Release (meters) (X/Q see m-3) Value i

i
0 - 2 hours 762 1.30 x 10-3 95

!0 - 2 hours 762 1.30 x 10-0 50-
i
>0 - 30 days ;--- --- --

0 - 8 hours 6097 1.65-x 10~0 --

!

8 - 24 hours 6097 9.50 x 10-6 j__

.

1 - 4 days 6097 3.25 x 10-6 !__

l
4 - 30 days 6097 6.50 x 10-7 )--

|1 year 762 at 2.28 x 10~5 100
035 degrees

|

1 1 year 1900 at *5.55 x 10 100 |-7
'300 degrees

2| (at nearest farm) !

t

Note: Exclusion Area Radius - 762 meters (2500 feet) |Low Population Zone Radius - 6097 meters (20,000 feet) j

131 I
* Adjusted for plume depletion of I assuming deposition rate per !I average concent ration is equal to 1 cm per second.

|
|
;

i

i

\

Amendment 1
Amendment 2

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



O O O
EH TABLE 2.4-5 Amendment 1 (New) PAGt. 1 0F 10

DAILY FLOW, IN CUBIC FEET PER SECOND, AT MOUNTAIN ISLANO DAM SINCE 1963

1963

DAY JAN FEB MAH APR MAf JUN JUL AUG SEP OCT NOV DEC
1 253. 903. 253. 5369. 729. 1357. 1321. 2136. 80. 1667, 1581. O 80.
2 253. 441. 253. 3226. 700. 3103. 3298. 2259. 80. 3536. 823. 3846.
3 253. 253. 253. 383c. 816. 4460. 2035. 1133. 664 2858. 419. 3168.
4 253. 636. 419. 3846. 491. 4294 do29. 830. 2656. 3962. 1436. 2454
5 253. 592. 340. o*08. 455. 4640. 80. 2995. 2353. 3262. 2288. 3731.
6 607. 253. 1191. 136. 1638. 4416. 80. 1285. 1545. 80. 1610. 3745.
7 672. 253. 210. 1321. 1242. 1480. 80. 1884 80. 4164. 1905. 888.
8 592. 253. 25J. d174 1653. 80. 491. 1898. 80. 1689. 996. 80.
9 **d. 253. 253. J916. 163a. 80. 1o30. 2286. 1292. 2230. 80. 3940.

10 356 253. 253. 3702. 1010. 2699. 2952. 765. 2338. 700. 80. 2245.
11 571. 253. 376. 3688. 1J79. 2533. d273. 80. 2786. 60. 2836. 3009.
12 253. 253. 253. 2952. J40. 2223. 1357 1595. 2353. 2093. 5701. 2908.
lJ 25J. 253. 347. 80. 1653. 2843. 80. 1400. 1696. 80. 6148. 268.
14 1509. 253. 25J. 390. 1913. 1783. 80. 1025. 80. 2151- 3853. 1198.
15 448. 253. 253. 3774 1309. 168. 911. 2201. 80. 2331. 3615. 809.
16 419. 253. 253. 2382. 1422. 80. 16J1. 2136. 1400. 2079. 109. 3594
17 477. 253. 25J. 1910. 773. 1307. 2021. 2540. 1718. 470. 80. 2309.
18 361. 253. 1574. 599. 80. 1146. 1725. 80. 2728. 672. 4265. 4315.
19 628. 253. 2151. 780. 80. 1956. 318. 578. 2468. 246. 4373. 3853,

20 263. 253. 3947. *4e. 520. 3291. 224. 1126. 1588. 80. 3039. 3110.
21 253. 549. 3507. 43*. 072. 1415. 80. 1747. 80. 1270. 1*56. 1696.
22 260. 679. 3587. 1249. 1105. 174 1631. 1653. 80. 1436. 556. 80.
23 253. 4d3. 3817. 470. II97. 181. 1797. 1206. 376. 1624. 80. 159.
24 369. 253. J529. 802. 1617. 917. 4438. 1631. 1357. 1263. 80. 80.
25 2064 1025. 3644 874 1711. 1422. 246. 989. 4539. 498. 5066. 1422.
26 895. 917. 42J6. 607. 1675. 1566. T58. 1581. 2721. 80. 5051. 3089.
27 253. 816. 4250. 434. 1646. 1451. 1891. 1494 3709. 80. 2425. 2389.<

28 866. '311. 4351. 491. 4185. 1537. 513. 1631. 924 866. 80. 3594
29 737. 3969. 1112. 4409. 80. 110d. 1379. 715. 129. 159. 80.

! 30 340. 477. 1054 4683. 80. 1840. 149*. 224. 2382. 80. 4965.
31 852. 12J. 4488. 3514 80. 1220. 4070.

I

t

. . _ _ , _ . _ _ . . . __ _ . . . _ _ _ , _ _ _ . _ __m__.._..m_.m _ . , _ . , , - - _ . . . . - . _ _ . , _.. _ ._.,._ ,,. . _ . . _ . - . , ,, - . ._



.

f- R TABLE 7. 4- 5 ( CONT I NUEal AMENDMENT I (NEW) PAGF 2 CF 10
AMENOMENT 2

CAILY FLtW. IN CUPIC FELT PFP SECUNO. AT MnONTAIN ISLAND DAM S I NC E 196 3

1964

UA( JAN FFB MAR APR MAY JUN JUL AUG SEP OCT NOV CEC
1 111. 6 50 794 3341. 5066. 765. 246. 1941. 5347. 4993. 6C61. 72H1.
7 3370. 542. 3846. 3233 1955. 2C21. 246. 455 6278. 4258. 5600. 7252.
3 2064 3312. 4120 1638. 1234 2231. 2172. 6761. 6602. 2447. A211. 72B1.
4 l o s. 7778. 3334 700. 4575. 19?7. 253. 6184. 5361. 448. 8897 5426.
5 536 3579. 3377. 318. 5131. 3320. 26A. 2071. 1985. 333. 9063. 2014
6 4431. 1687 3E90. 1941. 3G17. 1249. 232. 5701. 975 9C. 9113. 1436
7 5621. 80. 1653. 80. 2028. 203. 739 4892. 3240. 268. 0063. 4690.
d 1497. 3 11 . 960. 1904. 845. 2419 41 ) . 509 6422. 494 4070. 684R.
9 74 4. 80. 4221. 80. 40. 5347. 1497. 628 4719 674C. 6?7Q. 6559.

In 664. 4589. 3687. 80. 1A1. 5003 12R5. 4770. 2591. 8875. 8789. 4356.
11 1451. ?907. 3500. 195. 2504. 4575. 2na. 6379 5852. 3074. 8240. 3276.
I? 1993. ?706. 2952. 5 9 ). 7'47. 152. 304 6984 2201. 6213. P644 975

| 2 13 5693. 6"7 15r 9 4784. 1703. 369 1147. 5544 1206. 8096. 6P41. 80.
14 246A. 1169. 80. 4077. 1487. 80. 3323. 4755. 3673. 5839. 412. 3731.r

| 15 3890. 1061. 80. 4366. 1119 4077. 3349 491. 4719. 2872. 636. 4741.
16 4416. 1427. 383. 4142. 4^. 601 2555. 434. 2187. 3053. 5304. 4149.
17 1451. 1393. 960. 47C5. 498. 419. 2180. 823. 2136. 8781. 3226. 5333.
18 282. R0. 1025. 787. I F55 . 737 260. 1617. 1711. 4344 2677. 3926.
14 145 RO. 426. 1602. 30G9. A81. 746. 6444 268. 6819. 2966. 3651.
?O 3103 1343. 426. 5037 77a6. 754 1075. '235. 138. 4748. 2382. 2560,

21 3125. 94. 974 5535. 2014, 296. 4400 5347. 946. 5152. 361. 6047
| ?? 7917. RC. 982. 632A. 722. 32?5 4123. 390. 1638. 6905. 102. 1314.
! Pi 3476. 9 87 . 2966. 5945. AG. 426. 426. 80. 1891. 7360. 3C96 1537.

74 1941. 3752. 3233. 5333. 40. 1141. 5419 4741. 10P3. 7302. 2908. 672.
75 a0. 4777. 2944 1206, 334R. 787 1720 3?55. 1783. 3449 1097. 253.

I n 87. 4R13. 159. 1357 2367. 1913. 967. 1653. 246 6198 80. 30.
I 77 87. 5369. 397. 5397. 7373. 246. 5924 1963. 361. T714. 4404 80.
' 74 24"3 3233. 90. 6500 7692. 246. 6357. 1905. 2144. 8168. 45$1. 874.

2 24 1110 462. 80. 7403. 916. 746. 6877. 105. 4236. 9019 2028. 24 6.
30 1144 4654 7353, 40. 760. 6732. 90. 4561. 9120. 6025. 2605.
31 40. 1500. k0. 2447. 2317 9077. 5P88.

O O 9
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FR TABLE 2.4-5 (CONTINUEDI AMENDMENT I (NEW) PAGE 3 OF 10
AMENDMENT 2

DAILY FLOW. IN CURIC FEET PER SECONO. AT MOUNTAIN ISLAND OAM SINC E 1963

i

1965

DAY JAN FEB MAR APR MAY JUN JUL AUG SED OCT NOV CEC
1 6961. 5044. 4589 6162. 210. 2035. 513. 80. 4654. 1133. 3276. 5333.
2 6083. 1934. 2194 5823. 80. 21RO. 3832. 3428. 3118. 953. 4351. 1458.

_3 _6220. 2562. 123. 2973. 3406. 441. 527. 5578. 2973. 80. 3118. 131.
4 749C. 1624. 80. 1350. 2180. 174. 80. 5448. 152. 2071. 2194 138.
5 .7504 1213. 1480. 5830. 2100. 80. 80. 5094 80. 3695. 2252. 80.
6 7490. 5 13 . 5138 5881. 3255. 80. 80. 1559. 80. 4438. 715 lA69.
7 7836. 80. 758. 2201. 1436. 2627. 4950. 80. 3262. 4084. 210. 3197.
e 7663. 2533. 2735. 6393. 80. 311. 5830. 80. 4885. 4496. 4120. 3356.
9 4322. 5232. 2576. 7533. 80. 585. 6372. 5340. 4467. 3406. 2353. 1307.

In 1191. 5037. 787. 3752. 1739. 2093. 2129. 4921. 5513. 80. 4063. 1328.
11 5992. 4568. 2475. 1976. 3103. 1141. 80. 4330. 3890. 4647. 2374. 3190.
12 7288. 4876. 1364 5722. 1408. 30. 80. 3529 80. 5044. 2598. 80.
13 7288. 7382. 1552. 5614 354. 80. 3529 2447. 4907. 2851. 672. 498.
14 7273. 80. 80. 5484 3204. 470. 4380. 1537. 2879. 3312. 80. 2699.
15 7851. 59Q6. 1025. 5931. 1011. 80. 5311. 80. 2764. 2778. 3002. 2771.

|2 16 7706. 7403. 369. 4250. 80. 80. 4734 4322. 3204. 2151. 1032. 3543.
|17 434 5022. 2511. 2807. 4553. 2223. 3608. 5138. 3724. 80. 2418. 1220.

18 5794. 5585. 80. 80. 3139 2598. 80. 2490. 1624. 5304 4135. 1949.
19 7230. 3767. 246. 2035. 3695. 1884. 4258. 3363. 80. 4561. 1725. 282.
20 7723. 903. 152. 2900. 3853. 80. 4359. 4135. 5448. 4445. 289 4359.
21 5282. 80. 751. 4849 3305. 5325. 4755. 1819. 4979 1018. 80. 1090.
27 2367. 80. 1400. 2295. 924. 5802. 5369 80. 1371. 2396. 960. 1920.
23 1155. 2742. 715, 1689 80. 5354. 1754 3074. 2317. 1422. 1926 874
24 80. 5491. 217. 1206. 6126. 1920. 823. 4763. 1545. 80. 3666. 80.
25 5621. 5102. 189. 80. 1891. 246. 80. 5094 80. 4582. 152. 80.
76 5563. 787 80. 426. 5462. 1040. 2778. 3118. 80. 2879 1581. 80.
27 5903. 80. 1364 217. 4654 80. 2713. 4705. 80. 2432. 80. 96 0.
28 7107. 80. AO. 1523. 2461. 4943. 1112. 2158 520. 2281. 80. 1718.
79 2930. 5643. 3428. 74 4 5390. 5131. 80. 3182. 1350. 5167. 2692.
30 2136. 6660. '1545. 80. 5195. 5253. 3666. 2829. 953. 5203, 845.
31 1004 6725. 102. 2699. 3767. 80. 895.

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



ER TAHLE 2.4-5 (CONTINUEDI AMENDHENT I (NEW) PAGE 4 CF 10
AMENDMENT 2

DAILY FLOW. IN CUBIC FFET PEG SECHNO. AT MOUNTAIN ISLANO DAM SINC E 1963

1966

OAY JAN FER MAR APR MAY JUN JUL AUG SEP OCT NOV EEC
1 80. 1285. 2346. 830. 80. 3377. 304 354 3983. 80. 700. 5188.
2 80. 1364. 40. 744 536. 727. 340. 318. 4423. 80. 2281. 5571.
3 1169 1682. 419. 253. 758. 1119. 131. 311. 217 2447. 3803. 3536.
4 2923. 1631. 80. 563. 1595. 333. 260. 260. 80 4120. 2C57. 318.
5 3536. 1020 40. 1292. 1487. 83. 219 361. 80. 1711. 520. 5765.
A 1220. 1 02. 80. 3118. 1256. 448. 599 RO. 2338. 2346. 80. 5506.
7 1884. 347. 2757. 910. 1040, 4446. 340. 102. 1040. 1920. 1451. 5881.
4 4698. 542. 1804. 729. 80. 2194 1422. 304 758. 643. 4308. 5852.
o 434. 542. 2050. 80. 4539. 361. 253. 311. 304. 80. 3918. 5513.

10 4200. 426. 3781. 80. 2995. 664 80. 802. 347. 3947. 3197. 80.
11 1415. 866. 5224 296. 1162. 383. 6314. 1307. 549. 3615. 2309. 80.
12 3514 369 5571. 1732. 455. 80. 9084 347, 1739. 1869. 311. 5585.
13 2526. 80. 2829. 917 16*6. H23. 7483. 80. 1588. 2208. 80. 5845.
14 1913. 1061. 7100. 2591. 311. 1531. 6040. 80. 397. 1270. 5758. 2692.
15 3680. 527. 7230. 794. 80. 2923. 5924 1999 4532. 80. 5513. 6335.
16 80. 90. 7216. 2 53, 369. 2281. 318 5188. 1198. 159 5311. 5123.
17 1242. 80. 7223. 90. 672. 354 80. 3911. 311. 2374. 5138. 1465.
18 2021. HO. 5866. 2685. 1169. 133. 1552. 1941. 80. 3904 5765. 80.
14 2752. 1227. 1631. 513. 2612. 80. 4979. 758. 2786. 1869. 232. 5600.
29 3174 1097. HD. 643. 34 7. 412. 3175. 347. 1335. 1862. 145. 5376.
21 3982. 3421. 3940. 859. 282. ?302. 318. 80. 4048. 830. 5722. 5087,

22 556. 3464 2252. 520. 80. 2940. 275. 2677. 3550. 210. 6004. 5138
23 80. 526". 3255. 874. 405. 3796. 319. 5852. 1018. 80. 6638. 621.
24 2793. 22 81. 3457. 80. 354 3954 80. 2461. 506. 3861. 3384 80.

I 25 1753. 1 31. 3478. 318. 72 2. 3348. 2468. 2439 80. 2266. 1343. 58 5.
26 2649, 430R. 3529. 672. 2425. 83. 1A62. 347 2107 3110. 4315. 80.
27 7764. 2324 210. 903. 3226. 5260. 2281. 340. 4582. 1631. 80. 5116.
28 1976 2259. 5167. .2367. 4229 3334 4972. e0. 3305. 3969. 4842. 5549.
29 1473. 4327. 1004 80. 3334 2930. 282. 2822. 203. 6032. 4409.

2 30 3406. 6487. 1350. 4409. 3522. 340. 347. 910. 80. 6133. 2360.
11 3125. 1588. 4972. 80. 643. 2793. 816.

O O O
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ER TAHLF 2.4-5 ( C ONT I NilF O ) AMENDMENT 1 (NEW) PAGE 6 CF 10
AMENDMFNT 2

CAILY FLOW. IN CUdIC FEFT PFR SECUNO. AT MOUNTAIN ISLAND DA4 S I NC E 196 3

1968

DAY JAN FER MAR APR MAY JUN JUL AUG SEP OCT NOV CEC
1 1177. 5030. 5261 773. 2360. 80. 5729 1970. 80. 368R. 12AS. 159.

2 6927 4835. HG. 3962. 1162. 80. 4553. 3327. 253. 2144. 924, 2057.
3 R4?8. 3565 HO. 5600. 1480. 3293. 275. 80. 923. 4373. 80. 2923.

2 4 8017 621. 744 1826. 90. 3299. 80. 80. 3096 1719 SC8C. 3911.

5 6689. 4979. 269. 232. 80. 3356. 80. 5967. 4726. 268. 1285. 4C19.
6 6206. 55 71. 224 708. 354. 199?. 1191. 7331. 4296. 90. 1790. 2346.
7 '+ 12 . 5361. 1429 80. 2728. *19. 80. 9250. 441. 1076. 1574 975.
9 6942. 5693. 11R4 937 275. d]. 296. R305. 80. 4914. 1761. 462.
4 5600. 51 16. 80. 2504 2800. 97. 253. 3067. 1797. 4063. 1162. 5989.

10 526P. 282. 93. 2302. 3146. 5f15. 2511. 167 268. 3074. 434 5275.
11 2 72 P. Ar. 282. 9r3. 1119. 1275. 4517 80. 1011 527. 6249. 4662.
17 7713. 7043. 138. 1191. 210. 1545. 3529 311. 260. 80. 9308 1797.
13 109. 8392. 102. 90. 5477. 2d2. 80. 2R2. 592. 80. 9236. 26A.
14 90. 59 10. 80. 83. 2569. 4200. 31R. 3103. 80. 3644. 5765. 54 9.
15 1487. 1768. 542. 260. 2P 2. 3657. 5931. 4539. 80. 3190. 693. 448.

16 88P. 2865. 80. 939. 2064. 90. 2050. 4380. 3125. 4142. 80. 5102.

17 39^. 90. Fo. 29C9. 1689. 2A15. 4142. 159 3154 6105. 80. 2649.
le 1755. 40 753. 4924, 2H2. 268. 3579 80. 1090. 3962. 1083. 3241.

19 4597. 5167. 390. 2P2. 80. 26*9 3356. 5773. 3947. 131. 3341. 36 1 .

PL 1285. 1711. 304 152. 412. 2151. 5?C. 5412. 1920, 80. 2223. 82 3.
71 80. 4387. 325. H0. 765. 325. 80. 5693. 80. 607. 1545. 78 7.
27 2154 4683. 383. 2988. 2408. RO. 4439. 7512. 80. 535. 607. 80.
23 2 4d 3. 3962. 304. 2879. 26?7. 83. 5373. 73r9. 3471. 1335. 448. 333.
24 6574 80. RO. 2086. 6119. 5542. 5909 2757. 5080. 1408. 513. 80.

25 3637. AD. 2237. 1054 1977. 2918. 7706. 80. 7454. 621. 636. 260.
76 4712. 2504 1509. 527. 80. 4496. 3760. 2569. 3017. 758. 1364. 239.
27 4569. 2858. 1155. 693. 361. 318. 80. 390. 1133. 441. 260. 260.
18 49R. 31 32. 2144 A3. 563. 393. 80. 253. 80. 2959. 80. 1559.

29 4344 6097. 21:1. 3002. 282. RO. 282. 246. 80. 2692. 246. 80.
|

30 4710 80. 325. 253. 83. 253. 253. 2425. 4993. 1105. 3175.
31 5131. 80. ?60. 1227. 80. 3688. 1776.

1
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ER TABLE 2.4-5 (CONTINUE 9) AMENDMENT 1 (NEW) PAGE 8 CF 10
AMENDMENT 2

CAILY FLOW. I 'l CUBIC F t ET PFE SECONO, AT MOUNTAIN I SI AN O DAM S I NC E 196 3

1970

DAY JAN FEP MAR APW MAY JUN JUL AUG SEP OCT NOV CEC
1 2965. 80. 63 1378 3226 903. 5959 4176. 9510. 268. 8C. 859.

2 2 4719 253. 1516. 767. 80. 7764. 9322. 80. 7576. 80. 318. 26 8.
1 717. 1970. 1205. 585. 90. 4057. 1032. 5790. 6119 80. 441. 62 8.
4 415. 6754 217 90. 672. 1064. 3;40. 4431. 4871. 80. 333. 263.
; 6441. 3695. 80. 87 549. 924. 80. 2194. 80. 260. 1047. 111.2.
A 7721 383. 477 1242. 253 80. 260. 296. 80. 311. 1812. 80.
7 701*. 90. R3. 2439. 1530. 87. 614 253. 90. 260. 90. 3?l2.
a 12012. 40 . S'. 263. 2677. 1090. 686 90. 2418. 260. 80. 1970.
9 10948. 2 75 . 87. 639. 80. 2136. ?306. 90. 2382. 90. 1379. 1509.

10 7697 4211. 2n7 024 40. 045. P0. 90. 5397. 80. 434. IC83.
11 7a4 1133. 79?. 87 5974 24: 3. F1. 40. 5982. AD. 520. 434.
I? 7'76. 72 73. 50n. RO. 6451. 7A37. PO. AD. 80. 62P. 657. 80.
I' 2493. 1472. 852. 1290. 8745. 40. 3803. P0. P0. 376. 881. 80.
14 2n7^. A". A'. 2230. 9741. R0. 4265. %340. 5145. 260. 80. 2584.
15 7511. 311. 275 253. 5419 253. 4017. 1357 7988. 260. 80. 1040.
16 2695. 51 81 . 6442. 269. 90. 260. 4549. 564 9611. 260. 693. 426.
17 an, c9pe. 7506. 26r. AC. 44C9. 636. 6227. 9597. 80. 3356. 650.
14 10. 80. 7944 83. 982. 5765. A0. 7879. 4077. 80. 3702. 78 0.
19 174 1 31 . 5347. 80. 90. 9465. P3. 5975. 4337. 260. 3767. 253.
70 547C. 1133. 4077. 267. 296^. A'. 3911. 6516. 80. 268. 946. 80.
71 T656. 1085. 90. ?75. 6530. 90. 260. 6675. 4099. 260. 80. 2021.
22 7315 80. 93. 3276. 0265 393). 253. 650. 13836. 412. 80. 253.
73 7071. 7 75 6912. 2194 464 679. 253. AO. 10715. 260. 3031. 4207.
?4 30. 967. 7396. 296. 90. 3817. 4074 498. 9597. 80. 7425. 268.
75 40. 354 1934 87. 3146. 2706. 80. 760. 6768. RO. 6516. 260.
76 260 6790. 2172. a3. 3175. 275. 87. 1105. 80. 253. 903. 1545.
77 260. 7410. 664. 4705 1501. 80. 4929. 2771. 80. 405. 268. 275.
24 246 30. 80. 5709. 1126. 83. 9240. 2439 260. 253. 80. 3298.
79 90. 760. 5271. 260. 267. 6653. 80. 260. 311. 80. 3745.

2 3r, 253. 769. 8514 80. 201*. 9474. 80. 253. 325. 311. 2273.
l' AO. 3731. 80. 6078. 7432. 80. 3267.

9 9 9
.
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ER T AHLE 2.4-5 iCONTINUEO) AMENDMENT I (NEW) PAGE 9 CF 10
AMEN 0*4ENT 2

CAILY FLOW. IN cud 1C FFFT PEP SECOND. AT MOUNTAIN ISLAND OAM SINC E 1963

1971

DAY JAN FE6 MAR APR MAY JUN JUL AUG SEP OCT NOV PEC
1 4159. 6927. 3868 1234 181. 5405. 6588. 80. 542. 3514. 6242. 5758.
2 102. 80 67. 3392. 5188. 80. 5677. 1169. 607. 1126 174. 6097. 5333.
3 80. 8449 5174 80. 917. 5369. 80. 1783. 3154 80. 7714 61844 1357. 5491. 5556. 80. 4R4. 8009 80. 1711. 80. 5729. 5361. 455.
5 239. 23 17. 2497 260. 1739. 6234 80. 1270. 80. 5982. 5737. 1581.6 4402. 722. 434 5296. 2338. AG. 232. 715. 80. 2634. 1617. 888.7 5830. 470. 664 3529. 3190. 6920. 253. 80. 3637. 686. 1278. 1826.8 4972. 2555. 6610. 1119. 80. 9157. 2418. 80. 910. 1804. 6162. 2302.
9 2079 3817. 4647. 347. RO. 5253 1588. 2454 3146. 744 6963. 4236.13 80. 3067. 2959 RO. 1357. 2339. 304 2526 3327. 80. 5996. 5708.11 2266. 3327. 1119 80. 650. 5^37. 1646. 1040. 903. 2035. 6718. 80.12 2555. 1696. 80. 260. 4950. 1004 167. 80. 80. 866. 664. 80.

13 4A49. 3 11 . 80. 3550. 2309. 80. 700. 498. 253. 614 1566. 4 C41.14 1646. 102. 80. 397. 2180. 6234. 5123. 80. 549. 3067 354 6292.15 2079. 1754 765. 628. 3341. 9315 2057. 80. 4770. 4142. 2901. 5888.16 2374 434 1689 2107 80. 7454. 1068. 80. 4510. 80. 4178. 6372.17 80. 823. 3291. 80. 2425. ST. 9R1. 1588. 1913. 80. 5008. 6458.18 4835. 4 19. 3579. 80. 4452. 253. 80. 1141. 80. 1068. 3991. 3962.19 7165. 5 92. 3060. 3348. 5123. 90. 1141. 2439 80. 2396. 4128. 325.20 3168. 80. 1566. 4921. 5116. 80. 5015. 4561. 5333. 982. 2259. 6083.21 197P. 3C4 80. 1040. 4864. 6040. 866. 2966. 6285. 5361. 80. 4965.22 2685. 2 75. 2028. 2136. 3247. 6400. 253. 188. 1141. 6559. 3348. 645R.23 839. 1501. 2706 6068. 2605. 2389. 246. 2468. 1263. 217. 5210. 6963.24 RO. 304. 3954 1032. 5513. 6249. 80. 246. 260. 260. 6119. 787.25 1978. 6 72. 6631. 80. 4589. 9229. 80. 542. 1234. 5520. 2245. 80.26 2584. 4 91 . 7129 708. 3094. 4099 26C. 325. 80. 5931. 2519. 80.27 6790. 203. 80. 1314. 3926. 80. 253. 260. 3940. 6170. 982. 491.28 7136. 80. 80. 2988. 167. 6198. 253. 80. 5318. 6263. 80. 614.2 29 127c. 527. 1451. 643. 9561. 253. 80. 5701. 7475. 4005. 3211.30 289. 3810. 1090. 823. 6896. 311. 636. 4092. 1429 4301. 1891.31 311. 599 2064 80. 2706. 80. 260.
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:

ER Table 2.4-6 ;

O 1

Climatology From NOAA Station in The Vicinity Of !
'

Catawba Nuclear Stat ion *
!

I lRainfa11 Dew Point Temoerature Solar Radiation !

(1931-1960) (1951-1970)' (*F) (1951-1970) (Ly/0ay) !

Month Mean (Inches) Mean Standard Deviation Mean Standard Deviation j

!

Jan 3.53 30.1 4.6 214.5 26.6 ;

Feb 3.55 31.5 6.1 278.5 37.9 i
Har 4.39 36.5 4.6 375.8 44.7 i

Apr 3.49 46.6 3.0 462.1 45.5
May 3.11 56.7 2.9 529.8 37.4
Jun 3.61 64.3 3.0 548.5 46.5 |
Jul 4.88 68.1 1.8 523.4 47.7
Aug 4.22 67.7 1.9 481.8 57.1 ,

Sep 3.49 61.8 2.4 409.1 50.3 ,

Oct 2.96 50.4 2.9 329.0 45.6 |
Nov 2.53 39.2 3.3 240.7 28.0 >

Dec 3.62 31.6 5.0 191.1 25.6 |
.

,

1
Charlotte Airport i

2Greensboro Airport 1

;

kN0AA - National Oceanographic and Atmospheric Administration j
,

I
!

I

f

I
>

;

|
3

|

!

|

Amendment 1 i

(New) j
1
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3 LAKE WYLIE GENERATING FACILITIES AND ENVIRONMENT

3.1 DESCRIPTION AND MULTIPLE USE FEATURES

Wylie Dam was one of the steps in a comprehensive plan to develop the hydro-
electric power potential of the Catawba-Wateree river system in North and
South Carolina. The plan was conceived by Duke's founders in the early
1900's and was implemented in stages between 1904 and 1967 with the construction
of eleven reservoirs and thirteen hydroelectric generating plants having a
total installed capacity of 804,940 kw.

Lake Wylie and its impounding structure, Wylie Dam, were originally completed
by Duke Power Company in 1904. In 1924 and 1925, the dam was raised approxi-
mately 50 feet; the old powerplant was dismantled and the structures were
incorporated into the new dam.

In 1935, the extent of the basin's development was recognized by Mr. A. E.
Morgan, then Chairman of the Board of the Tennessee Valley Authority.
Mr. Morgan wrote in the December, 1935, issue of Civil Engineering:
"On the Catawba River in North and South Carolina, the Duke Power Company has
worked out a completely unified development for power with results, I under-
stand, that reflect great credit on the technical skill involved in that great
undertaking."

Figure 2.4-2, Plan and Profile of the Catawba River shows the completed
hydro development scheme which utilizes 86 percent of the available head in
the included reach of the river.

Beginning in the 1920's and continuing through current engineering design for
Catawba Nuclear Station, Duke has further developed the water resources of
the Catawba Valley by using three of the hydro reservoirs for condenser
cooling water at four large steam-electric generating plants. Catawba Station
will be the fifth such plant on Catawba reservoirs and the second on Lake
Wylie. Duke's 1155 MW Allen Steam Station has been operating on Lake Wylie
since 1957.

Catawba Nuclear Station is geographically and electrically near the center
of the Duke service area and of the Piedmont section of North and South
Carolina. This area is recognized as one of the fastest growing market and
population replons in the United States and yet it is considered one of the
most desirable areas-in which to live and work. Duke's continued contribution
to an orderly and prudent development of the water resources of the Catawba
Valley is deemed to be in the best interests of maintaining a high quality
environment in the geographic region se rved by Duke Power Company.

3.1.1 ALLEN STEAM STATION

Plant Allen uses ten pumps in its intake structure (Figure 3.1-1) on the
1 Catawba River arm of Lake Vylle to circulate a maximum of 1334 cfs of water

through the plant's condensers. The discharge structure (Figure 3.1-2) is
located on the South Fork arm of the lake.

.

ER 3.1-1 Ame ndme nt 1

.. .
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Units I and 2 condensers share a single intake pipe and four pumps. Discharge
from Units 1 and 2 is also through a common pipe. Units 3 and 4 use four
pumps and a similar piping arrangement. Unit 5 uses two pumps.

The flow through the condenser cooling water system and the residence times
from the condenser inlet to the end of the discharge pipe vary with the com-
bination of pumps being used. See Table 3.1-1

Intake velocities at the trashracks and screens are listed in Table 3.1-3.

General operating information for Plant Allen's condenser cooling water system
is as follows:

I a. Average monthly inlet, Delta T, and outlet temperatu re for the period
January 1968 to October 1972 are given in Table 3.1-2.

b. The lowest monthly Delta T used for the above period was 11.8 F in June
1972.

c. Condenser tubes are cleaned by periodically isolating half of the condenser,
air drying the tubes, and forcing rubber plugs or metal tube cleaners
through the condenser. A sponge rubber ball system is being installed on
Allen's Unit 5. Water pressure is used to force the rubber plugs through
the condenser tubes, and this water along with the removed film is trans-
ferred by sump pump to t he condenser cooling water discharge. These systems
eliminate the need for chlorine and blocide treatment.

O

ER 3.1-2 Amendment 1
(New)



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

'

!

|

I

i
I

f3.2 COORDINATED PLANNING
I

in 1957, a second steam generating plant on Lake Wylie was included in the f
long range plan to meet the increased power demand in Duke's service area |

and its site was indicated at the present location in the license application i
to FPC for Catawba-Wateree Project (FPC Project 2232) . !

!

!Lands requi red for this plant on the lakeside were purchased prior to 1920,
when the area had a predominantly agricultural economy. Every endeavor was |
then made by Duke to help relocate the entire operations of farmers, who !

I
did not find it economical to part with only a portion of their holdings,
by buying the less valuable uplands also.

Where necessary, Duke will relocate and replace public highways and other
public facilities, in consultation with the South Carolina State Highway |
Commission and other Federal, State and County agencies. |

I

Careful coord nation will also be maintained with the appropriate State and
.

I

County Departnents in matters of public health, water supply, mosquito control 1

and disposal of solid waste, sewage, wildlife resources, recreation and uses j

of land over which Duke has control . I

!
!

!

!

!
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!
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!
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3.3 RECRE AT ION ;

-
- Duke Power Company has encouraged recreation at Lake Wylie in several ways.

Within five miles of Catawba Nuclear Station, Duke has provided, f ree to the ;

public, seven access areas and one pubt le fishing area (Figure 3.3-2). Through !

leasing agreements it has provided six waterfront areas for quasi-public re-
creat ional use, 992 waterf ront lots for cottage sites, and three waterfront ,

sites for commercial facilities. It has provided two sites for quasi-public t

recreational facilities by the sale of land. Figure 3.3-1 provides a chart i

showing facilities available at each recreation area on Lake Wylie.

The seven access areas are managed jointly by Duke, York County, and the South
Carolina Wildlife Resources Commission under a cooperative agreement. All of

rthese areas have boat launching ramps and parking areas; six have toilet
;

facilities; six have paved roads; four have picnic facilities; and two have pro-
,tected swimming areas. The total area within these sites is 35.1 acres. It is !

estimated that 580,254 visits were made to these seven sites in 1970. !

The Public Fishing Area, containing 1.6 acres, offers an opportunity for free
bank fishing, it has been left in its natural state except for signs posted '

around the area noting that it is open free to the public for fishing. Park- '

ing is provided at an adjacent access area.
|

Duke began about 1935 to of fer waterf ront lots by lease to individuals for re- '.

creational use, and continued to offer leases to the public until 1952, and
to its own employees until 1961. No addit ional leases have been offered since :then, but lessees have been permitted to transfer leases. Most of these lots '

are nov occupied by cottages. The estimated use for these 992 tots in 1970 jwas 447,090 visits.
?.

Regarding the areas leased for quasi-public use, Elks Park, in addition to I
serving the large membership of the Elks Club of Rock Hill, S. C. has an area i
set aside to furnish a camping experience to needy boys. Estimated use in !1970 was 27,610 visits. i

!Joslin Park was built by a large textile plant primarily for use of its em-
!ployees, but the facilities are often made available to civic groups. Visits !for the year 1970 are estimated at 93,000.
j

hThe Commodore Yacht Club and the Catawba Yacht Club provide boat storage ex-
!clusively for their membership. Guests of members are permitted other uses

of the areas. The Catawba Yacht Club is primarily a sailing club, and the
Commodore se rves powered cabin crui sers. .

,

i

Camp Steere -is a Boy Scouts of America facility and in 1970 its scouting pro- |
| gram accounted for 21,250 visits. .j'

!
Camp Catawba is a Girl Scouts facility and in 1970 its program accounted for !8,062 visits by scouts.

'}
'
t

The three areas leased for commercial use are operated as Joyner's, Pier 49, !
and The Hungry Fisherman.

|
I
|
:
1
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Joyner's is primarily a restaurant but offers boat services on a small scale,
that is, gas, oil, and some storage.

The Hungry Fisherman is a restaurant, and like Joyner's, offers food service to
people on the lake as well as to the public at large.

Pier 49 specializes in boat services, inc luding repairs, storage, fuel and
supplies.

;

All of the above mentioned leases were originally initiated by Duke Power
Company on its own lands, in 1969 title to lands embracing all these sites
save 47 cottage site lots was passed to Crescent Land & Timber Corporation.
Crescent has followed the same administrative practices used by Duke,

in 1937 Duke Power sold 119.23 acres on the waterfront to Mr. Curtis B. Johnson,
a newspaper publisher, to enable him to establish the Observer Fresh Air Camp
for underprivileged boys. Camp Thunderbird is now operated by the Y.M.C.A. on
slightly less acreage for essentially the same purposes. The childrens' use of
the camp in 1970 amounted to 21,250 visits.

In the same year, Duke sold 21.3 acres to the Red Fez Club, Inc. The Shrine r's
still maintain this area for their members and provide a Club House, boat
storage, a launching ramp, and picnic facilities.

I

Recreational opportunities within five miles of the Catawba Nuclear Station
will be enhanced by two developments that are p1anned for the future.

Mecklenburg County has announced that its Lake Wylie Park will be relocated to
a 136 acre tract of land that is being provided to the county by Crescent Land
& T imber Corporation, to replace the present 68.8 acre site. The county has
engaged professional planners to plan the new park, so there will be an im-
provement not only in size but in design.

Duke plans to build a fishing deck nearby the Catawba Nuclear Station. When
Road li32 is relocated, it will span an area of Lake Wylie by bridge. The
fishing deck will be built along one side of the bridge. Although it will be
outside the plant site, it will be only a few hundred feet from the warm water
discharge and within the warm water zone favored by many fishermen. York
County has expressed a desire to participate in this recreation development |
through the construction of parking and picnicking facilities, and by provid- )
ing caretaker services, j

Duke does not plan to build a permanent public information station in the j

immediate vicinity of Catawba Nuclear Station. )
|

Appendix 3A " Lake Norman - The inland Sea" describes the type of boating,
fishing and water sports usage typical of the Company's lakes, public access
and recreational areas, fishing and boating regulations and water safety rules,
parks, campgrounds and access areas.

I
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3.4 WILDLIFE i

!
s3.4.1 FLORA
|
P

The Allison Creek area is situated in the Piedmont Plateau region of South
Ca ro l i na. The area is characterized by a, rolling topography with an elevation
ranging f rom approximately 569.4 feet (full pond elevation of Lake Wylie)

,
'

640 feet above sea level. The climate is temperate with distinct summer and
winter seasons. Precipitation averages 43.4 inches annually (based on weather
data for Charlotte, N. C.)I j
The Eastern Deciduous Forest is the principal forest formation of this region. fDominant tree species are of the oak-hickory association. Quercus alba, Quercus irubra, Quercus velutina, Quercus stellata, Quercus maril andica, Carya cordiformis, |
Carya ovata and Carya tomentosa are species which occur consistently in this !

oak-hickory climax forest. In the understory sourwood (Oxydendrum arboreum), -

dogwood (Cornus florida), black gum (Nyssa sylvatica), sweet gum (Liquidambar !
styraciflua) and wild cherry (Prunus serotina) are typical representatives. '

Characteristic shrubs consist of huckleberry (Vaccinium vacillans), greenbrier |(Smilax bona-nox), blackberry (Rubus cuneifolius), Vi rginia creeper (Parthenocissus !

quinquefolia), poison Ivy (Rhus radicans), strawberry bush (Euonymous americana), !

and muscadine (Vitis rotundifolia). Common herbs are ferns (_P_teridium aquilinum,
Polystichum acrostichoides, Asplenium platyneuron), Solomon's Seal (Polygonatum
biflorum), five-fingers (Potentilla canadensis), bluets (Houstonia caerulea)

|

,

Japanese honeysuckle (Lonicera japonica), coral honeysuckle (Lonicera
.

sempervirens), and pussy-toes (Antennaria solitaria). The forest floor is also !
partly covered with raindeer moss (Cladonia) and moss (Leucobryum) .

The Allison Creek environs have undergone environmental changes in the past two i
centuries. Because of abandoned farm land throughout this area, old field i
succession is particularly noticeable and subclimax pine stands are conspicuous, i

Short-leaf pine (Pinus echinata) and loblolly pine (Pinus taeda), usually in !
pure stands, precede the climax in secondary succession on uplands. Successional |trees in the lowlands include sweet gum (Liquidambar styraciflua), tulip poplar j
(Lirlodendron tulloifera), sycamore (Platanus occidentalis), river birch (Betula

i
nigra), red maple (Acer rubrum), American elm (Ulmus americana), winged elm !(Ulmus alata), anc American ash (Fraxinus americana).

!

Crescent !&id and Timber, Corp., a subsidiary of Duke Power Company has the
primary responsibility for management of the Lake Wylie watershed lands. Under

.their strict forest and wildlife management practices much of these lands have i

been reforested and now support larger and more diverse wildlife populations !
than prior to such management. fi

An on-site survey of the flora was conducted by Duke personnel, April 23.
I 1972. A list of flora is given in Table 3,4-1. The flora listed is typical i

of the vegetation in the Piedmont Carolinas, and as such, no rare or unusual
[species of flora are in danger of being disrupted due to the construction and

subsequent operation of Catawba Nuclear Station. ,
',
t

I Weather data recorded at Douglas Municipal Airport, 14 miles from proposed {
.

site. '

;

i

,
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The present status of the timber stands at the Catawba site are as follows:

Estimated Stand Stand
Species Acreage Age Density (Stems Per Acre)

Loblolly Pine 25 36 130
Loblolly Pine 9 24 150j
Loblolly Pine 80 17 180
Loblolly Pine 30 13 800

,

Loblolly Pine 8 10 800
'

Shortleaf Pine - - 20-50 -

Hardwoods

,

O

l
1

i

|

.

4

|
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3.4.2 FAUNA

Man has strongly influenced the vegetation of the Allison Creek area and as
a result the fauna has also undergone environmental changes. The current
practices of converting marginal f arm land to forests and tree-f arms will add
to the diversity of habitats within this geographic area. It is because of these ;

environmental changes that animals in this particular locale have the ability
to tolerate and to adapt to a variety of habitat and environmental conditions j
and therefore, may be encountered in habitats other than those which are typical .

2According to Mr. Walt Schrader , a District Biologist (District #3, Rock Hill, '

South Carolina) with the South Canolina Wildlife Resources Department, where
suitable habitat is available in the lower Lake Wylie area there is abundant

'

game, especially in western York County, South Carolina. He stated that the
following wildlife are of huntable numbers in York County: 3

*

Mammals:
Squirrel - Good population - moderate hunting pressure (168 days, limit 12).
Rabbit - Good to excellent population - moderate hunting pressure (no closed
season, no limit.)
Raccoon - Over abundant population, low hunting pressure. -

Opossum - Over abundant population, very low hunting pressure.
Deer - Good population, moderate to heavy hunting pressure (138 days, no limit). ;

Fox - Abundant population, little if any hunting pressure.
I

Gamebirds:
( Turkey - Good to excellent population (especially in western York County),

moderate hunting pressure (97 days, limit 5).
Quail - Good population, moderate hunting pressure (99 days, limit 15).
Dove - Excellent population, low to moderate hunting pressure.

Waterfowl: (Lake Wylie, Catawba River, Fishing Creek) [
Mallard - Small to good populations, moderate hunting pressure.
Black Duck - Small populations, moderate hunting pressure, i

Wood Duck - Good populations, moderate hunting pressure.
Canada Goose - low population (f arm ponds mainly), moderate hunting pressure. ;

A more couplete list of mammals and birds has been prepared for the Allison
'

,

Creek environs. The list was obtained from a search of the literature on
wildlife populations in South Carolina and Nort h Carolina. (Table 3.4-2 and i

Table 3 4-3) ;
,

Golley, F. B. South Carolina Mammals.1966. The Charleston Museum. Charleston,

South Carolina
2 !

Telephone conversation between Mr. Walt Schrader and Mr. J. J. Sevic, April 4, 1972. j

3 1nformation concerning length of hunting season and limit were obtained f rom
South Carolina Wildlife. Jan.-Feb. 1972, vol. 19, No. 1. South Carolina Wildlife

'

Resources Department, Columbia, South Carolina.
|
i

|
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3.5 WATER SUPPLY

The towns of Mount Holly and Belmont, North Carolina, take their raw wate r
supplies from Lake Wylle. Rock Hill, South Carolina, takes its raw water
supply f rom the Catawba River approximately three miles downstream f rom Wylie
Dam. The large storage of Lake Wylic assures these towns and cities of
adequate quantitles of high quality raw water.

Duke has never made any charge for raw water withdrawn f rom its reservoirs
for municipal use. A total of 21 cities and towns in North and South Carolina,
having a total population of almost one-half million obtain their water
supplies from Duke reservoirs.

Table 3.5-1 describes water supply intakes from Mountain Island through the
Wateree sub-basin. Figure 3.5-1 shows locations of the intakes used for
domestic water supply in this reach of Catawba River.

O.

1
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3.6 FLOOD CONTROL [

'There are six hydroelectric reservoirs upstream of Lake Wylie (Lake Janes, j
Rhodhiss, Hickory, lookout, Norman and Mountain Island) which were built and
placed in operation from 1915 to 1963. Allowances for flood capacity, |

freeboard and wave runup for these reservoirs were provided in accordance
with sound and accepted engineering principles in use during these periods.
These hydro developments were reviewed by the Federal Power Commission and.

Corps of Engineers as a prerequisite of the issuance of FPC License No. 2232
in 1958 covering these developments plus four other developments downstream -

(Figure 2.4-2).

Two notable floods have occurred within recent times in the Catawba River i

Basin. The July 1916 flood resulted in record flood flows upstream of '

Catawba, North Carolina, which is about 73 miles upstream of Wylie Dam. The ,

August 19403 flood resulted in record flood flows downstream of Catawba, '

North Carolina. A detailed report on floods in the Catawba River is presented
in Apprendix 2F, PSAR.

Pertinent elevations and flood levels near the Catawba Plant site are
. tabulated below: ,

i

Lake Wyl ie, full pond leve l - - - - - - - - - - - - - - Elevat ion 569.4 ms1

2 Lake Wylie maximum level due to AEC flood and seismic
criteria, including wind wave - - - - - - - - - - - - Elevation 595.2

.,

:

YarJ elevation of Catawba Nuclear Station - - - - - - - Elevation 593.5 |
!

The yard elevation is higher than the static maximum flood water elevation .-,

591.8 msl, for a 25 year flood with a coincident failure of Cowans Ford Dam. _|
However, suitable dike protection to the yard and plant structure will be |
provided against possible coincident wind wave effect s. j

i
;

,

|

,

,

\

I

I Geological Water Supply Paper 1066, " Floods of August 1940, in the. South-
eastern U. S."

,

'
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3.7 FORESTRY AND SOIL CONSERVATION

The Duke Forestry Department has planted to trees 2,825 acres of open and
cut over land at Cowans Ford and 8,400 acres around Lake Wylie.

The company land surrounding Duke reservoirs that is not devoted to
recreation or other purposes is under a continuous forest management program.
Any open or idle land has been, or will shortly be, planted to trees. The
woodlands are operated under a sustained yield concept where the mature
timber stands are harvested and the harvested areas prepared and replanted
to trees suitable to the site. These forest management practices are having
a favorable effect on the environment in several ways. The soil is being
stablized and built up to a more productive state. The established forest
cover eliminates crosion, keeping the streams and lakes clean. These young
forests supply more oxygen to the atmosphere than the mature and over-mature
trees that are being replaced. If a stand of trees is left to grow too long,
they become decadent and stagnant, consuming more oxygen than they release.

In Duke's timber harvesting program the protection of the soil from erosion
is of primary importance. Care is taken in locating the logging road
system so as to keep the streams free of silt. Following the logging
operations precautions are taken to correct any possibic sources of erosion.
Water turn outs are built into the logging roads and skid trails. These
roads then are seeded to perennial grasses and/or lespedeza.

O

_

O
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3.8 PUBLIC HEALTH AND SANITATION

Individual water supplies around Lake Wylie are predominantly deep wells.
These wells are consistently good sources of adequate, potable water. Any
water supply may have a bacteriological analysis run free of charge by
contacting the local health department.

Individual waste disposal systems are predominantly septic tanks and tile
fields or nit rification lines. These facilities must be inspected following )
construction and permitted by the local health department. Consequently, ;

the waste disposal systems around Lake Wylie are doing a very good job.

Duke Power Company carries out an extensive larviciding program on Lake
Wylic during the mosquito breeding season. This program has been carried

.

out each year since the early twenties and has been most successful. This !
ope rat ion is accomplished through the use of power boats equipped with
power sprayers operating on a 8-9 day cycle. No insecticides are used in j

larviciding operations. No. 2 diesel fuel with a spreader added will be used ;

in the 1972 operati ons. This program is carried out with full knowledge of i

and following the recommendations of the Medical Entomologists associ ated i

with the South Carolina and North Carolina State Boards of Health. '

'
Larval and adult surveys for mosquitoes are conducted on and'around Lake
Wylie. This provides a more accurate picture of what species are breeding j
in the lake and in what numbers. If a sudden influx of mosquitoes is found ;

or a complaint is received an immediate investigation is begun to alleviate !

the problem.

Duke Power Company is in the early stages of raising Gambusia affinis, the ,

mosquito fish, for restocking the shallow protected areas of the lakes as ;

an added measure to assure more complete control in potential mosquito
breeding areas. These little fish reproduce rapidly and a sufficient quan-
tity is on hand to maintain a planned restocking program,

i
No ill effects to water fowl, fish, birds, small game or any other form of
wildlife from the mosqui to control program has ever been observed or reported
to Duke Power Company.

; Solid waste disposal is the sanitary problem causing the most concern in the
,

greater Lake Wylie area. Through the coordinated effort of the local health I
departments of York County, South Carolina, Gaston and Mecklenburg Counties, !
North Corolina and the Environmental Health Department of Duke Power Company,
the sanitary condit ions around Lake Wylie are generally excellent. '

York County, South Carolina opened an approved sanitary landfill and started
a county wide pick-up service for solid waste in July 1972 The service ;

utilizes compactor trucks with four cubic yard containers placed at convenient
j locations throughout the county. During the summer months when school is out-

.and recreation is at a peak around Lake Wylie, the containers used in the fall :

and winter at county schools will be placed around the lake. York County also
has a Solid Waste Controi Officer who supervises four men in policing trash
deposited in any unapproved manner.

1

;

I
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Gaston County, North Carolina has recently started placing containers
for solid waste in the county. The pick-up by the compactor trucks will be
contracted through a garbage container service. All of the solid waste from
the collections will be deposited in an approved county landfill.

Mecklenburg County, North Carolina has recently opened two approved landfilisj in the county. There are at least two private solid waste collectors picking
up in every area of the county. Garbage pick-up is available to any household
in Mecklenburg County.

The public health and mosquito control programs of Duke Power Company are
under the consulting supervision of Dr. Harold W. Brown, Columbia University,
New York, New York and Dr. F. M. Boldridge, Charlotte, North Carolina.

At the present time no public health problems of any significance are anti-
cipated around Lake Wylie.

O

O
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g 3.9 PHYSICAL AND CHEMICAL CHARACTERISTICS OF CATAWBA WATERS

Tables 3.9-1 through 3.9-4 show historical temperature and dissolved oxygen
data for given stations upstream, downstream and in Lake Wylie. Table 3.9-5
gives nitrate and phosphate values as measured in the Allen intake. Tables
3.9-6 and 3.9-7 give water quality data for Mountain Island tailrace and
Wylie tailrace.

Table 3.9-8 shows synoptic D0 and BOD measurements taken at four stations
downstream of Wylie Dam from 1959 through 1972. Table 3.9-9 shows the
magnitude and frequency-of-occurrence of these D0 and BOD readings. As
can be seen f rom Table 3.9-8, the D0 of the water being discharged f rom
Wylie Dam ranges f rom 1.5 to 12.1 mg/1. The proposed weir described in Sub-
section 4.1.4 will have the effect of increasing the DO content of the water

2 discharged from Wylie Hydro during the summer. Also, Table 3.9-8 shows that
in the summer, the water discharged at Wylie Dam has reacrated 1-3 mg/l by
the time it reaches U S Highway 21 near Rock Hill about 5 miles below Wylie
Dam. Table 3.9-9 indicates that on the basis of BOD, the Catawha River
below Wylie Dam is relatively unpolluted. The number of BOD measurements
above 3 mg/l is infrequent, wi th the greatest number coming at the S C
Highway 5 station about 18 miles below the Dam. This Table shows that the
800 at Wylie Dam is rarely greater than 2 mg/l with a gradual increase in
BOD to the S C 5 station and a gradual decrease to S C 9. From the stand-
point of DO, Table 3.9-9 indicates that the Catawba River below Wylle
is again relat ively unpolluted, with few occurrences of D0 less than 5 mg/1.

G
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ER Table 3.1-1

|

Plant Allen Condenser Cooling Water Flow
and Residence Times i

,

I I
Units I and 2 Units 3 and 4 Unit 5

Two Two
Pumps Two Pumps Two

One (1 Each Pumps Three Four One (1 Each Pumps Three Four One Two
Pump Unit) (1 Unit) Pumps Pumps Pump Unit) (I Unit) Pumps Pumps Pump Pumps

Flow in CFS 124 248 205 329 410 185 370 308 493 616 185 308
,

Residence time 356 235 215 155 122 344 237 206 162 126 226 135
in seconds
(condenser in-
let to end of
discharge pipe)

1These units share common intake and discharge pipes.

>
b

21
iR

a
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(1 of 2)

ER Table 3.1-2

O
Plant Allen

Condenser Delta T Compilation

Average Inlet Plant Average Outlet
Temperature Delta T Temperature

Month *F *F *F

January 1968 43.5 23.0 66.5
February 44.2 25.8 70.0
March 52.2 20.8 73.0
April 64.1 16.2 80.3
May 71.1 15.1 86.2
June 78.5 15.4 93.9
July 82.4 16.2 98.6
August 84.5 17.1 101.6
september 78.6 16.3 94.9
October 71.0 14.7 85.7
November 57.5 17.9 75.4
December 48.6 19.3 67.9

January 1969 44.7 22.5 67.2
Feb ruary 46.2 23.1 69.3
March 49.2 20.3 69.5
April 61.6 17.3 78.9
May 70.4 15.7 86.1
June 77.9 !?.7 91.6
July 84.6 14.8 99.4
August 82.4 16.0 98.4
september 78.1 13.7 91.8
October 70.1 14.2 84.3
November 57.7 22.0 79.7
December 47.9 19.3 67.2

January 1970 43.2 23.5 66.7
February 46.2 23.1 69.3
March 52.9 20.7 73.6
Apri1 62.5 15.8 78.3
May 71.6 16.2 87.8
June 79.2 14.5 93.7
July 82.4 14.5 96.9
August 86.4 14.9 101.3
september 80.4 16.8 97.2
October 72.1 15.5 87.6
November 59.3 15.8 75.1
December 51.9 17.6 69.5

O
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(2 of 2)

ER Table 3.1-2 - Continued

Plant Allen
Condenser Delta T Compilation

Average inlet Plant Average Outlet
Temperature Delta T Tempe rature

Month "F *F *F

January 1971 46.0 23.6 69.6
February 44.2 16.8 61.0
March 50.7 19.2 69.9
April 59.3 16.0 75.3
May 67.6 15.8 83.4
June 74.5 16.7 91.2
July 81.6 15.1 96.7
August 82.7 15.9 98.6
september 80.3 14.4 94.7
October 71.5 14.1 85.6
November 61.0 17.3 78.3
December 52.1 16.9 69.0

January 1972 50.4 18.3 68.7 :
February 46.6 23.7 70.3 i
March 53.2 20.5 73.7

O Apri1 61.6 17.4 79.0
May 69.9 14.7 84.6
June 75.4 11.8 87.2
July 81.2 14.0 95.2 ;
August 82.8 15.8 98.6 |
September 79.4 15.2 94.6
October 69.0 15.4 84.4

)

;

)

!
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E'R Table 3.1-3 Amendment 1 (New) [
A Tabulattom of Intake Design Characterlstles at Three Operatlag ;

Steam Stations within the Duke System j,

2

.t

,

Marshalt Ste m Statton
*

? Allen Plant . t ake wy t t e (phe Normen #?veebead Steam Station - Mnuatain Island Labe ;

Units 1.2 Uaits 3.4 kmit 5 Units 1.2 Units 3.6 Unit i Unit 2 Units I.2 Unit 3 Unit b Units 3.4 Unit 5 &tt 6 Unit 5.6 Unit 7
j 1

j Pumps operating i 2 1 2 8 2 1 2 2 3 1 2 1 2 I 2 1 2 1 2 1 2 1 2 1 2 l 2 1 2 !

rut t pomf f t 570 570 570 570 570 570 76 0 76 0 76 0 76 0 %8 48 %8 %8 Mi %8 %8 %8 %8 %8 %8 %8 M8 MB %B 6AB %8 6h8 %8 %8 |

f' riow (cf s) 268 MO 370 616 185 308 562 804 It48 1b% 80 160 80 160 160 320 70 140 100 149 170 289 100 149 111 171 211 320 Ill t18

j Bect Ve1 (f/sec) 0.12 0.20 0.18 0.30 0.18 0.30 0.24 0.35 0.30 0.38 0.52 0.52 0.52 0.52 1.05 1.05 0.% 0.4 0.66 0.49 1.41 0.95 0.66 0.69 0.73 0.56 1,38 1.05 0.73 0.56 ;

.' Screen Vel 0.15 0.25 0.22 0.36 0.22 0.36 0.24 0.35 0.30 0.38 0.43 0.48 0.48 0.48 0.97 0.97 0.42 0.42 0.61 0.45 f.03 0.87 0.61 0.45 0.67 0.52 t.28 0.97 0.67 0.52 ;

I
t
i

Nornal crowdown 560 560 56 0 560 56 0 560 Previous Normal Drawdown

| Pack Vet 0.20 0.33 0.30 0.50 0.30 c.50 745 is the Mantmum 1 -take tevet fluctuations do not affect intake veteet tles at Riverbend- |
*

Screen vel 0.24 0.42 0.35 0.59 0.35 0.59 Drawdown -September. 1972 *

1

Maalmum Drewdown 555 555 555 555 555 555 745 745 745 745
}*

Rock Vel 0.31 0.51 0. % 0.74 0.% 0.77 0.45 0.62 0.53 0.69
|

,

Screen vet 0.35 0. % 0.53 0.88 0.53 0.88 0.45 0.62 0.53 0.69
t '

! Sc reen Mes h S i te ------. 3/8". # I2 -~~-- --- 3 /8" . # 12 --------- - - - - = -3/8". # 12 - *- --
*

Rath Dimens ions --. 3/8"mb" + 3"Ot ---- ----l /2" x 4" +3 ' OC --- --5/16" x 3" CC-
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Page 1 of 3

ER Table 3.4-1

Flora - Allison Creek Environs

OPH10GLOSSACEAE (Adder's-Tongue Family)
Bot rychium virginianum (L.) Swartz, Rattlesnake Fern

PTERIDACEAE (Bracken Fern Family)
Pteridium aquilinum (L. ) Kuhn, Bracken Fern

ASPIDIACEAE ( Woodfern Family)
Polystichum acrostichoides (Michaux) Schott, Christmas Fern

ASPLENIACEAE (Spleenwort Family)
Asplenium platyneuron (L.) Oakes, Ebony Spleenwort

PINACEAE (Pine Family)
Pinus echinata Miller, Short-leaf Pine

Pinus taeda L., Loblolly Pine
Pinus Virginiana Miller, Scrub Pine

CUPRESSACEAE (Cypress Family)
Juniperus virginiana L., Red Cedar

POACEAE (Grass Family)
Sorghum halepense (L.) Persoon, Johnson Grass

COMMELINACEAE (Dayflower Family)
Commelina communis L. Dayflower

LILIACEAE (Lily Family)
Smilax bona-nox 1., Greenbrier
Smilacina racemosa (L.) Desf. , Fal se Solomon's seal
Folygonatum bitlorum (Walter) Ell., Solomon's Seal
Allium canadense L., Wild Onion

AMARYLLIDACEAE (Amaryllis Family)
Hypoxis hirsuta (L.) Colville, Yellow Star-grass

_

ORCHIDACEAE (Orchid Fanily)
Goodyera pubescens (Willd.) R. Brown, Downy Rattlesnake Plantain

SALICACEAt (Willow Family)
Salix nigra Marshall, Black Willow
Populus deltoides Marshall, Cottonwrod

JUGLANDACEAE (Walnut Family)
Juglans nigra L., Black Walnut
Carya cordiformis (Wang.) K. Koch. Bitternut Hickory
Carya ovata (Miller) K. Koch, Shagbark Hickory
Carya touentosa (Poiret) Nuttall, Mockernut
Carya glabra (Miller) Sweet, Pignut Hickory

BETULACEAE (Birch Family)
Alnus serrulata (Aiton) Pursh, Green Alder
Betula nigra L., River Birch

FAGACEAE (Beech family)
Quercus alba L., White Oak
Quercus stellata Wang., Post Oak

Quercus rubra L., Red Oak
Quercus coccinea Muenchh., Scarlet Oak
Ouercus marilandica Muenchh., Black Jack Oak
Ouercus velutina Lam., Black Oak
Ouercus nigra L., Water Oak
Ouercus phellos L., Willow Oak

1
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ER Table 3.4-1 (Con t. i nued)

ULMACEAE (Elm Family)
Ulmus americana L., American Elm ;

Ulmus alata Michx., Winged Elm t

ARISTOLOCHI ACEAE (Birthwort Family) {
Asarum canadense L., Wild Ginger ,

'
PHYTOLACCAECAE (Pokeweed Family)

Phytolacca americana L., Pokeweed >

IBERBERIDACEAE (Barberry Family)
Podophyllum peltatum L., May-apple

'
MAGNOLiACEA (Magnolia Fami1y)

Liriodendron tulipifera L., Tulip Tree r

ILAURACEAE (Laurel Fa.nily)
Sassafras albidum (Nuttall) Nees, Sassafras I

HAMAMEllDACEAE (Witch-hazel Family) [
Liquidambar styraciflua L., Sweet-gum !

!PLATANACEAE (Sycamore Family)
Platanus occidentalis L., Sycamore r

ROSACEAE (Rose Family) f

Fragaria virginiana Duchesne, Strawberry
Potentilla canadensis L., Five-fingers

,

. Rubus _cuneif olius Pursh. Blackberry '

Crataegus crus-galli L., Hawthorn :

Crataequs spathulata Michaux. Hawthorn !

Amelanchier arborea (Michaux f.) Fernald, Serviceberry |

O Prunus americana Marshall, Wild Plum

Q Prunus serotina Ehrhart, Birk Cherry
FABACEAE (I)ea Family) !

Cercis canadensis L., Redbud
Gleditsia triacanthos L., Honry Locust ,

Trifolium hybridum t.. Alsike Clover i

Desmodium nudiflorum (L.), D. C., Beggar's Lice i

OXALIDACEAE (Wood Sorrel Family) ;

Oxalis violacea L., Violet Wood Sorre! ,

ANACARDI ACEAE (Cashew Family)
Rhus radicans L., Poison Ivy

,

Rhus toxicodendron L., Poison Oak '

Rhus glabra L., Smooth Sumac .

AQUlF0LIACEAE (Holly Family)
llex opaca Aiton, Holly

,

llex decidua Walter var, longipes (Chapman) Ahles, Possum Haw !

CELASTRACEAE (Staff-tree Family) ;

Euonymus americanus L., Strawberry Bush
ACERACEAE (Maple Family)

Acer rubrum L., Red Maple
VITACEAE (Vine Family)

Parthenocissus quinquefolia (L.) Planchon, Virginia Creeper
Vitis rotundifoiia Michaux, Muscadine

,

Vitis labrusca L., Fox Grape
ELAEAGNACEAE (Oleaster Family) ,

Elaeagnus umbellata Thunberg, Silverberry {

\. '

,
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ER Table 3.4-1 (Continued) |

| |

APIACEAE (Parsley Family)
Chaerophyllum tainturieri Hooker, Wild Chervil |

NYSSACEAE (Sour Gum Family) |

Nyssa sylvatica Marshall, Black Gum
CORNACEAE (Dogwood Family)

Cornus florida L., Flowering Dogwood ,

'

ERICACEAE (Heath Family)
Chimaphila maculata (L.) Pursh, Pipsissewa
0xydendrum arboreum (L.) DC., Sourwood
Vaccinium vacillans Torrey, Huckleberry

EBANACEAE (Ebony FamiIy)
Diospyros vi rginiana L. , Persinrnon

OLEACEAE (01ive Family)
Fraxinus americana L. American Ash

APOCYNACEAE (Dogbane Family)
Vinca minor L., Periwinkle

POLEMONIACEA (Polemonium Family)
Phoix nivalis Lodd, Phlox

LAMIACEAE (Mint Family) ,

Lamium purpureum L., Henbi t |
SCROPHULARIACEAE (Figwort Family) )

'Verbascum thapsus L., Wooly Mullein
BIGNONIACEAE (Bignonia Family)

Campsis radi cans (L. ) Seemann, Trumpet Vine !
RUBIACEAE (Madder Family) i

houstonia caerulea L., Bluets
Houstonia pusilla Schoepf, Bluets :

Galium circaezans Michaux, Bedstraw
CAPRIFOLIACEAE (Honeysuckle Family)

Lonicera japonica Thunberg, Japanese Honeysuckle
Lonicera sempervirens L., Coral Honeysuckle !
Viburnum prunifolium L., Black Haw
Sambucus canadensis L., Elderberry

ASTERACEAE (Aster Family) i

Krigia dandelion (L.) Nuttall, Dwarf Dandelion j
Taraxacum officinale Wiggers, Common Dandelion '

Antennaria solitaria Rydberg, Pussy-toes ;

Gnaphal ium obtusifol ium L. , Rabbit Tobacco '

i
I
1
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ER TABLE 3.4-2 Page 1 of 3

Mammals of York County, South Carolina

' Family, Species, Subspecies Common Name Re'. Abundance Recorded Habitat Preference

DIDELPilDAE - Opossums
Didelphis marsupialis virginiana Oppossum numerous yes Low tangled woodlands neari

stream bottom

SORICIDAE - Shrews
Sorex 1. longirostrisc Southeastern Shrew rare no Damp woods and swamps
Biarina brevicauda carolinensis Short-tailed Shrew uncommon to common no Damp woods, upland fields:

Cryptot is p; parva Least Shrew uncommon no Weedy, old fields of a
abandoned farms

TALPIDAE - Moles
Scalopus aquaticus howelli Eastern Mole common yes Cul tivated fields, gardens,,

pine woods and old fields

Condylura cristata parva * Star-nosed Mole rare yes Burrows in damp, muddy areas,,

'

aquatic feeder at times

VESPERTill0NIDAE - Bats
Myotis 1 lucifugust L i t t l e B rown Myot i s rare no Caves, tunnels, hollow trees2

| Lasionycteris noctivagans - Silver-haired Bat uncommon no Forested areas along rivers
and streams

,

Pipistrellus s; subflavus Eastern Pipistrelle uncommon no Caves, rock crevices, hollow trees
,

j Eptesicus f. fuscus Big Brown Bat uncommon no Caves, abandoned houses and
hollow trees

Lasiurus b. borealis * Red Bat uncommon no Trees and shrubs during June
and July

Las iurus c . cinereus* Hoary Bat uncommon no Wooded areas"

Nycticeius h. humeralis Evening Bat uncommon no Trees, buildings and under
b ridges

Plecotus rafinesquii macrotis' Big-eared Bat ra re no Trees, caves, buildings

LEPORIDAE - Rabbits,
'

Sylvilagus floridanus mallurus Eastern Cottontail abundant yes Upland habitats both wooded
and open areas'

:

1
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ER Table 3.4-2 (Continued) Page 2 of 3

Family, Species, Subspecies Common Name Rel. Abundance _ Recorded _ Habitat Preference

SCIURIDAE - Squi rrels

Sciurus ;. carolinensis Gray Squirrel abundant yes Hardwood forests, urban areas

Sciurus n. niger 0 Fox Squirrel uncommon no Open woodlan ds, both hardwood
and pine

Glaucomys volans saturatus Southern Flying abundant yes Open ha rdwood forest s
Squirrel

CRICETIDAE - Cricetids
Oryzomys g. palustris Rice Rat uncommon no Semi-aquatic, marshy areas,

grasses, sedges
Reithrodontomys h. humulis Eastern Harvest uncommon no Broomsedge fields, waste areas,

Mouse roadside ditches and wet meadows
Pe romyscu s 1. leucopus White-footed Mouse common yes Border of woody or brushy areas

Och rotomys nut ta l l i aureol us Golden Mouse common yes Wooded and brushy areas,
thickets of honeysuckle

Sigmodon hispidus komareki Hispid Cotton Rat common yes Overgrown grass-fields and
thickets

Mic rotus g. pinetorum Pine Vole uncommon yes Semi-underground, old fields to
hardwood forests

Ondatra z. ribethicus Muskrat common yes aquatic, encountered on l a ke s ,
ponds, streams and rivers

C AN I D A E - Fox , Wolves, Dogs
Uplands near heavily woodedVulpes vulpes fulva Red Fox uncommon no
botton-lands
Dense cover near water (slabUrocyon c. cinereoargenteus ay Fox common no
piles, hollow logs rock
cavities and dense brush)

PROCYONIDAE - Racoons
Procyon lotor solutus Raccoon abundant yes Woodlands where den t rees a re

plentiful, fresh-and-salt-
water marshes

MUSTELIDAE - Mestelids
Mustela frenata noveboracensis Long-ta iled Weasel uncommon yes Bu rrows under woodl and stumps ,

forest edges, sparse timbered
areas

Mus te la vison mink Mink uncommon to common yes Semi-aquacic, encountered along
streams, lakes, rivers, etc.

Mephitis mephitis elongata Striped Skunk uncommon no Open farm land or wastelands
Lut ra canadens is lataxina River Otter uncommon no Aquatic (frequents rivers,

ponds, lakes, etc.)

O O O
- - - - -
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ER Table 3.4-2 (Continued) Page 3 of 3

Family, Species, Subspecies Common Name Pel. Abundance Recorded _Hab i t a t Preference

FEllDAE - Cats
Lynx rufus flor;danus Bobcat unconunon no Dense brush and bottom lands

CERVIDAE - Deer
Odocoilues g virginianus Wh i te-tailed Deer com on no Open woods and brushy meadows

to bottomland swamps

!
:: As te r i s ks indicate subspecies which are probably or possibly found in t' unty.

References cited:

1. Galley, F.B. 1966. South Carolina Mammals. The Charleston Museum, Cha rl es to n , South Carolina.

Mamma l s o_f No rt h Ame r i ca . Vol. I and 2. New York: Ronald Press, 1083 pp.2. Hall, E.R. and K.R. Kelson, 1959 f

3 Hamilton, W.J. Jr. 1943 The tiammal s of Eastern Un ited States . Ithaca: Comstock Publ. Co., Inc. 432 pp.

l

_ __ _ _ . . _ _ _ _ . _ . . _ _ ._ ______ _ _ _ _ . _ _ . . ~ . _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ ____ _.._ _- ___ __ ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . . . _ - - -



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

. . ,

Page 1 of 6
ER TABLE 3.4-3

Probable Birds of York County, South Carolina

Common Name Comments
O_rde r , Species

PODICIPEDIFORMES - Grebes
Podilymbul podiceps Pied-billed Grebe Winter resident

CICOMilFORMES - Herons, Bitterns
Ardea herodias Great Blue Heron Uncomon resident |

Butorides virescens Green Heron Resident |
|

Florida caerulea Little Blue Heron Frequent visi tor

Casmerodius albus Comon Egret Frequent visitor

Nyctanassa violacea Yellow-crowned Night Heron Sumer resident
l xob rychus ex i l i s Least Bittern Summer resident
Botaurus Ientiginosus America Bittern Uncommon winter visitor

i ANSERIFORMES - Waterfowl
Branta canadensis Canada Goose Winter resident

Anas platyrhyncnosi Mallard Fairly cennon winter resident
snas rubripes Black Duck Fairly common winter resident

i
Anas strepera Gadwali Uncommon wirter visitor
Anas acuta Pintail Uncommon w i n te r r es i den t

Anas carolinensis Green-winged Teal Uncommon transient
Anas discors Blue-winged Teal Uncommon transient
Aix sponsa Wood Duck Uncomon resident
Aytnya collaris Ring-necked Duck Winter resident
Aythya affinis Lesser Scaup Uncommon winter resident
Clangu!a hyemalis Oldsquaw Occasional winter visitor
0).yura j ama icens i s Ruddy Duck Occasional winter visitor
Lophodytes cucullatus Hooded Merganser Uncomon winter visitor

l FALCON I FORMES - Vul tures , Hawks
I Cathartes aura Turkey Vulture Fairly common resident

Coragyps atratus Black Vulture Fairly common resident
Accipter st riatusi Sharp-shinned Hawk Common resident
Acc ipter _ cooper i i Cooper's Hawk Comon res ident
Buteo j amaicens is Red-tailed Hawk Resident
Buteo lineatus Red-shouldered Hawk Resident
Buteo platypterus Broad-winged Hawk Summer res ident
Haliaeetus leucocephalus Bald Eagle Rare winter visitor
Circus c_yancus Marsh Hawk Winter resident
Falco sparverius Sparrow Hawk Resident

O O e
- -



ER Table 3.4-3 (Continued) Page 2 of 6

Order, Species Common Name Comments

GALLIFORMES - quail, Grouse, Turkeys
Colinus virginianus Bobwhite Common resident

GRUlFORMES - Cranes and Allies
Rallus elegans King Rail Uncommon resident
Rallus limicola Virginia Rail Transient
Porzana carolina Sora Fairly common spring and fall4

transient
: Gallinula chloropus Common Gallinule Transient

Fulica americana American Coot Transient and occasional winter
resident

CHARADRliFORMES - Shore birds
Charadrius vociferus Killdeer Common resident
Philonela minor American Woodcock Fairly common res ident
Capella gallinago Common Snipe Transient and winter resident
Actitis macularia Spotted Sandpiper Tran s i en t
T r i n ga _s_o l i ta r i a Solitary Sandpiper Common. transient
Totanus flavipes Lesser Yellowlegs Tr ans ient
Erolia minutilla Least Sandpiper Transient
Larus argentatus Herring Gull Winter resident
Larus delawarensis Ring-billed Gull Winter resident

COLUMBlFORMES - Pigeons and Doves
Columba livia Rock Dove Permanent resident
Zanaidura macroura Mourning Dove Common permanent resident

CUCULIFORMES - Cuckoos
Coccyzus americanus Yellow-billed Cuckoo Summer resident

STRIGIFORMES - Owls
Tyto alba Barn Owl Permanent resident, fo rmerl y comme
Otus asio screech Owl Common permanent resident
Bubo v_irginianus Great Horned Owl Uncommon resident
Strix varia Barred Owl Fairly common permanent resident-

CAPRifiULGIFORMES - Goatsuckers
Caprimulgus carolinensis Chuck will's-widow Common summer resident, April to

October
Caprimulgus vociferus Whip-poor-will Common summer resident, April to .

October
,

.- s,- m , . . . ~ , . .,r.,.- .. .. - _.. ... . . , . . . .-. .. . + .e. ...-.-m . ,,..m.......%-, - . ,.,-,., - _-, . . - , ,,e...w,.._.cr...... ma. --e ..,_.._._,,r.,..~, .v. .m , ,,v.
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ER Table 3.4-3 (Continued) Page 3 of 6

Order, species Common Name Comments

Chordeiles minor Common Nighthawk Common summer resident

APODIFORMES - Swif ts and Hunningbirds
Chaetura pelagica Chimney Swift Common summe r res ident , March to

October
Archilochus colubris Ruby-throated Hummingbird Common summer resident April to

Sept embe r

CORACilFORMES - Kingfishers
Pegaceryle alcyon Belted Kingfisher Common no rmanent resident around

rivers and ponds

P IC I FORME S - Woodpecke rs
Colaptes aurat us yellow-shaf ted Flicker Common permanent resident
Dryocorus pileatus Di leated Woodpecke r Rare resident
~Centorus carolinus Ped-bellied Woodpecker Common resident
Melanerpe< erythrecephalus Red-headed Woodpecke r Uncommon pe rmanent resident
Sphgrapicus varius Yellow-bellied Sapsucker Winter resident
pendrocnpos villosu' Hairy Woodpecker Permanent resident
De n d r 0copuc. pubescens Downy Woodpecke r Common permanent resident

PASSErlFORMES - Perching hirds
Tyrannus tyrannu, Eastern Kingbird Summer res ident , April to September

Myiarchus crinitus Great Crested Flycatcher Summer resident, April tc October
sayornis phoebe Eastern Phoebe Pe rmanen t resident
Empidonax virescens Acadian Flycatcher Summer resident, April to September

! Contopus virens Eas te rn Wood Pewee Summe r res i dent , April to October

Eremophila alpestris Horned Lark Wirter visitor and uncommon summer'

resident

R i pa r i a r _i_pa r i a Bank Swallow Fall ano spring t ransient
5telgidopteryx ruficollis Rough-winged Swallow Summer resident
Hirundo rustica Barn Swallow Transient
Petrochelidon pyrrhonota Cliff Swallow Transient
Progne subis Purple Martin Summer resident
Cyanoc it t a cristata Blue Jay Common permanent resident
Corvus brachyrhynchos Common Crow Common pe rmanent resident
Parus carolinensis Carolina Chickadee Common permanent resident
Parus bicolor Tufted titmouse Common pe rmanent resident
Sitta carolinensis White-breasted Nuthatch Permanent resident
Sitta canadensis Red-breasted Nuthatch irregular winter resident
Sitta pusilla Brown-headed Nuthatch Common permanent resident
Certhia familiaris Brown Creeper Regular winter visitor
Tr~ House Wren Regular summer resident
D'lodytesaedon 9 9|

1
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ER Table 3.4-3 (Continued) Page 4 of 6

Order, Spt les Common Name Comments

Troglodytes troglodytes Winter Wren Uncommon winter resident
Thryothorus ludovicianus Carolina Wren Common permanent resident
Mimus polyglottos Mockingbird Pe rm anen t resident
Dumetella carolinensis Catbird Summer resident
Toxostoma rufum Brown Thrasher Permanent resident
Turdus migratorius Robin Pe rmanen t resident
Hylocichia mustelina Wood Thrush Summer resident
Hylocichla guttata Hermit Thrush Winter resident

Hylocichia ustulata Swainson's Thrush Spring and fall transient

Hylocichia fuscescens Veery Transient

Sialla sialis Eastern Bluebird Permanent resident
Pelioptila caerulea Blue-gray Gnatcatcher Regular summer resident
Regulus satrapa Golden-crowned Kinglet Fairly common winter resident
Regulus calendula Ruby-crowned Kinglet Common w in te r res i den t
Anthus spinoletta Water Pipit Winter resident

Bombycilla cedrorum Cedar Waxwing Common winter resident
Lanius ludovicianus Loggerhead Shrike Permanent resident
Sturnus vulgaris S ta rl ing Abundant resident
Vireo griseus White-eyed Virco Summer resident
Vireo flavifrons Yellow-throated Vireo Summer resident
Vireo solitarius Soli tary Vi reo T rans ient
Vireo olivaceus Red-eyed Vireo Summer resident
Mniotilta varia Black-and-White Warbler Summer resident
Helmitheros vermivorus Worm-eat ing Warbler Unconnon transient
Vermivora peregrina Tennessee Warbler Uncommon transient
Parula americana Parula Warbler Transient and uncommon summer

resident
Dendroica petechia Ye l l ow Wa rb l e r Summer resident
Dendroica magnolla Magnolia Warbler Fairly common transient
Dendroica tigrina Cape May Warbler Common trans ient .
Dendroica caerulescens Black-throated Blue Warbler Transient, April-May and September

October
Dendroica coronata Myrtle Farbler Winter resident

Dendroica virens Black-throated Green Warbler Transient
Dendroica dominica Yellow-throated Warbler Summer resident
Dendroica pennsylvanica Chestnut-sided Warbler Fairly common transient
Dendroica striata Blackpoll Warbler Common transient
Dendroica pinus Pine Warbler Common permanent resident
Seiurus aurocapillus Ovenbird Transient and summer resident
Seierus' noveboracensis Northern Waterthrush Transient
seiurus motacilla Louisiana Waterthrush Transient and uncommon summer

resident
u__ _ _ _ _ _ _ _ _ . _. _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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ER Table 3.4-3 (Conti nued) Page 5 of 6

Coni,on Name Comments
Order, Species

oporornis formosus Kentucky Warbler Summer resident
Geothlypis t r i cha_s_ Yellowthroat Summer resident

Icteria virens Yel low-b reas ted Chat Summer resident
wilsonia citrina Hooded Warbler Summer resident
Wilsonia canadensis Canada Warbler Transient
Passer domesticus House Sparrow Common resident
Dolichonyx oryzivorus Bobolink Transient
Sturnella magna Eastern Meadowla rk Permanent resident
Agelaius phoeniceus Red-winged Blackb i rd Common resident
icterus spurius Orchard Oriole Summer resident
!cterus galbula Baltimore Oriole Trans ient and fai rly common winter

resident
Quiscalus quiscula Common Grackle Common resident

Brown-headed Cowbird Transient and summer residentMolothrus ater
piranga olivacea Scarlet Tanager Transient and summer resident
Richmondena card *nalis Cardinal Common r es i den t

Pheucticus ludovicianus Rose-breasted Grosbeak Transient
Guiraca caerulea Blue Grosbeak Transient and s ummer resident
~Passerina cyanea Indigo Bunting Summer resident
Hesperiphona vespertina Evening Grosbeak irregular winter resident
Carpodacus purpureus Purple Finch Common winter resident
Spinus pinus Pine Siskin Winter resident
spinus tristis American Goldfinch Permanent resident
Pipilo crythropthalmus Rufous-sided Towhee Permanent resident
Passerculus sandwichensis Savannah Sparrev Winter resident

.;mmodramus savannarum Grasshopper Sparrow Summe r res i den t

Passerberbulus henslowii Henslow's Sparrow Uncommon summer resident

Junco hyemalis Slate-colored Junco Common winter resident
Spizella pusilla Field Sparrow Permanent resident

lonotrichia albicollis Wh i te-th roated Spa rrow Common winter resident.
Pa s s e re l l a iliaca Fox Sparrow Winter resident
Melospira georgiana Swamp Sparrow Winter resident
"clospira melodia song Sparrow Permanent resident

O O O
.. .
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= ER Table 3.4-3 (Continued) Page 6 of 6
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Water Supply 1;

From Mountain Isla

fSTREAM, RIVER
KEY COUNTY AND OR F

N0 NAME OF INTAKE STATE LAKE ,z

1 Mount Holly Gaston, N.C. Lake Wylie I
2 Southern Dyestuff Co. Meck., N.C. Lake Wylie i
3 American & Efird Mills, Inc. Gaston, N.C. Lake Wylie j
4 Superior Stone Co., Charlotte Meck., N.C. Tributary of (

Creek
5 Superior Yarn Mills, Inc. Gaston, N.C. Lake Wylie
6 Belmont Gaston, N.C. Lake Wylie
7 Lincolnton Lincoln, N.C. South Fork Ca'

8 Stanley Gaston, N.C. Hoyle Creek
9 Gastonia (2 intakes) Gaston, N.C. South Ferk Ca

and Long C
10 Bessemer City Gaston, N.C. Long Greek
11 Beaunit Mills Gaston, N.C. South Fork Ca
12 Cramerton Gaston, N.C. South Fork Ca
13 Superior Stone Co.,Gastonia Gaston, N.C. Long Creek-

(~ 15 Carolina By-Products, Inc. Gaston, N.C. Crowders Cree
14 Crown Converting Co. Lincoln, N.C. South Fork Ca

16 Westinghouse, Charlotte Meck., N.C. Lake Wylie
17 Charlotte Meck., N.C. Mountain Isla
18 Chester Chester, S. C. Catawba River
19 Camden Kershaw, S.C. Pinetree Cree
20 Hardwicks Chemical Co. Kershaw, S.C. Kelly Creek
21 Dupont Kershaw, S.C. Wateree
22 Kendall Kershaw, S.C. Kendall-Littic

Creek
23 Whitehead Bros. Co. Ke r s haw, S . C . Gillies Creek
24 Grace Filter Plant, Springs Mill Lancaster, S.C. Catawba River
25 Lancaster Lancaster, S.C. Turkey Quarteg
26 Lancaster Water & Sewer Dist. Lancaster,*S.C. Bear Creek Ref
27 Bowaters York, S.C. Catawba River
28 Rock Hill York, S.C. Catawba River
29 Rock Hill Printing & Finishing Co. York, S.C. Catawba River
30 J. P. Stevens York, S.C. Catawba River
31 Celanese Yo rk S . C . Catawba River
32 Fort Mill Filter Plant - Springs York, S.C. Catawba River

Mll)
33 Manetta Mills Chester, S.C. Fishing Creek

!_ _ . _ _ .
. - - . , . . . .- .
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[R Table 3.5-1

; takes Along The Catawba River
W Through The Wateree Sub-Basin

AVERAGE DAILY
USE - MGD WATER USE DETAILS

1.35 Population of 6500 - domestic water for American r, Efird Mills, Inc.

1.50 industrial use
2.40 Industrial use

.ong Not Available Gravel washing i

0.03 Industrial use
'

3.00 Population of 8 000 - Several industries
.awba 2.42 Population of I4 200 - Several industries - sells to Highlands Water

Company, serving Boger City
0.76 Population of 3 300 - Several industries i

jawba 15.00 Population of 42 000 - Many industries - sells to Dallas and Lowell,
<e k N. C. - Long Creek is a holding pond

i.05 Population of 5 000
awba Not Available industrial use and village

,

;awba 4.18 PopuIation (3 100 connectis '

Not Available Gravel washing
'

:awba Not Available industrial use
Not Available Condenser Water >

0.04 Industrial use
d 34.00 Population of 350 000 3

2.65 Sells to J. P. Stevens #1, 2 and 3 - industrial and domestic use [
1.57 Sells to Hermitage Cotton Mill - Industrial and domestic use L,

0.41 Industrial use i
1.65 industrial use !

4 Pinetree 0.14 Industrial use ,

|Pond 2.50 industrial use

15.50 Sells to Lancaster, S.C. - Industrial and domestic use j
Reservoir 1.00 Domestic use }

\ervoir 0.50 Sells to Heath Springs, S. C. - domestic use !

39.50 Sells to U. S. Plywood - industrial use !

4.00 industrial and domestic use >

12.00 industrial use h I

Q{ j0.06 Industrial use
gER56.00 Industrial use ;

0.70 Industrial and domestic use

0.31 Industrial use t

$30
,;ya,
I
!

\
:
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LAKE NORMAN

SOURCES OF DOMESTlC WATER

STANtEv jy MWNTAIN ISLAND LAME

CESsEMEe oTygS d p, Y
,

GAST"g A D.- e s CHARLOTTE

! 8 Town of StonIey[ CRAMERTON

9 City of Gastonio
I 9a City of Gastonio

Si LAKE wvLt .
17 City of Charlotte

oyo,, roRT wrLL 17o City of Chorlotte
2e 10 Town of Bessemer City

ROCK HILL 6 Town of BeImont
V I Town of Mount Holly

12 Town of Cromerton.

28 City of Rock Hill
32 Springs Mill"

CHESTER RN 18 24 TER 18 Chester Met ropoli ton Water Dist rict
O rtt=No 24 Springs Miii

FISHING CREEK LAKEn

GREAT FALLS (
Details On Table 2.4-2

i

WATEREE' E

$$ ut .

SOURCES OF DOMESTIC WATER

CATAWBA NUCLEAR STATION

ER Figure 3.5-1
!

. _ _ - _ _ . . _ _ . . _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ . _ . . . . _ . _ _. _ _.. . _ __..._. _ ._ _ ____ ...___.. _ _ _ _ _
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ER Table 3.9-1
i

Monthly Temperature and Dissolved Oxygen Data for :
1Station 65.7 (Wylie Tallrace) for 1959-1972 ,

'

Average Average
Depth Temperature Range 00 Range

Month Ft *F *F Mq/1 Mg/l ,

!

January Mid-depth 47 53-44 9.8 11.0-7.9
February Mid-depth 47 51-42 10.5 12.1-8.7 ,

March Mid-depth 51 57-48 10.7 11.9-9.9 |
April Mid-depth 60 66-55 8.1 10.0-8.0 i

May Mid-depth 68 72-66 7.4 8.9-5.0 -

June Mid-depth 75 81-68 5.8 9.1-3.1
July Mid-depth 80 87-75 3.9 6.2-1.6 ,

August Mid-depth 82 84-79 4.5 1.5-6.4 '

Septembe r Mid-depth 82 85-80 5.3 7.2-3.2
October Mid-depth 72 78-68 6.1 7.0-5.3
November Mid-depth 62 70-55 7.7 8.6-6.3
December Mid-depth 55 60-51 9.2 10.9-8.2

i

!
.

Station noted in this table and subsequent tables ER 3.9-2

through 3.9-4 are in river miles above Wateree Dam - See ER
;[Figure 2.4-2.
!

;
,

I

:

a

f

!

!
,

!

I

I
,

h

Amendacnt 1 |

(New) {
:

,-. ,-. , . , - ,
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ER Table 3.9-2

Monthly Temperature and Dissolved Oxygen Data for
Station 66.0 (Wylie Forebay) for 1959-1971

Average Average
Depth Temperature Range D0 Range

Month Ft F F Mg/1 Mg/l;

Janua ry 1 46 41-53 10.2 9.1-11.2
10 46 41-53 10.1 9.1-11.2
20 46 41-53 10.1 9.1-11.-
30 45 41-53 10.1 9.1-11.2
40 45 41-53 10.2 9.1 11.2
50 46 41-53 10.0 9.1- 1.2

February 1 47 41-53 10.4 9.8-11.9
10 46 41-51 10.2 9.1-11.9
20 46 41-51 10.2 9.1-11.9
30 46 41-51 10.2 9.1-11.9
40 45 41-51 10.1 9.1-11.2
50 45 41-51 10.1 9.1-11.2

March 1 49 46-53 10.4 9.8-11.2
10 48 43-53 10.4 9.8-11.2
20 48 41-53 10.5 9.1-11.9
30 48 41-51 10.3 9.1-11.2 -

40 48 41-51 10.2 9.1-11.2,

50 47 41-51 10.1 9.1-11.2
O'April 1 60 51-68 10.1 8.4-13.9

10 58 51-63 9.6 7.0-12.6
20 56 51-58 8.7 7.0-9.8
30 55 51-58 8.4 7.0-9.8
40 55 51-58 8.2 7.0-9.8 i

50 54 51-58 8.0 6.3-9.8 |
60 54 51-58 7.4 5.6-9.1 |

May 1 72 66-78 9.0 7.7-10.5
10 70 63-76 8.2 7.0-9.8
20 68 63-76 7.3 5.6-9.1
30 66 61-73 6.5 4.2-9.1
40 65 61-71 5.6 3.5-8.4
50 62 58-66 5.7 2.8-7.7
60 61 56-66 3.6 0.0-5.6

June 1 80 68-91 8.0 6.3-9.8
10 78 68-91 7.1 2.8-9.8
20 75 68-83 h.7 0.7-7.7
30 73 66-81 3.1 0.0-7.0*

'

40 71 63-78 2.2 0.0-8.4 1

50 67 61-71 0.8 0.0-3.5
3 60 66 61-71 0.8 0.0-5.6

O'

,

Amendnent 1
(New) |,

.

- - - - - - - - - -

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



ER Table 3.9-2 continued
(2 of 2)

IMonthly Tempe rature and Dissolved Oxygen Data for
Station 66.0 (Wylie Forebay) for 1959-1971

;

I Ave ra ge Average I
- Depth Tempera ture Range 00 Range ;

Month Ft *F *F Mg/l Mg/l
;

July 1 83 73-88 7.6 5.6-9.1
10 81 73-86 5.5 2.1-9.1 i
20 79 71-86 3.6 0.7-7.7 I

30 78 68-83 1.6 0.0-7.7 i
40 76 68-81 0.5 0.0-2.8 |
50 74 66-78 0.2 0.0-1.4 !
60 71 66-76 0.1 0.0-0.7 ;

:

August 1 84 73-88 7.5 5.6-9.8 |
10 83 78-88 6.2 1.4-9.1 ,

20 81 76-88 4.2 0.0-7.7 i
30 80 76-86 1.9 0.0-5.6 :
40 78 73-83 1.1 0.0-4.9 i

50 76 71-81 0.5 0.0-4.9 I
60 74 68-81 0.5 0.0-4.9 |

;

september 1 79 73-86 6.4 4.2-8.4 !
10 78 73-83 5.4 2.8-7.7 |
20 78 73-83 4.7 2.1-7.0 '

30 78 73-83 3.6 0.0-5.6 ,

40 77 71-81 2.9 0.0-5.6
50 76 68-81 2.0 0.0-5.6O 60 74 68-78 1.9 0.0-5.6 ,

October 1 71 61-78 6.7 4.9-8.4 !
10 71 61-78 6.5 4.9-8.4 :
20 71 61-78 6.2 4.9-7.7 '

30 70 61-76 6.0 4.2-7.7
40 70 61-76 5.8 3.5-7.7
50 70 63-76 5.5 3.5-7.0
60 69 63-71 5.5 3.5-7.0 !

- November 1 61 56-68 7.7 6.3-8.4
to 61 56-68 7.7 5.6-8.4
20 61 56-68 7.6 4.9-8.4 -

30 61 56-68 7.5 4.9-8.4 I

40 61 56-68 7.5 4.2-8.4 s

50 61 56-68 7.5 4.9-8.4
60 61 56-68 7.4 4.9-8.4 '

December 1 53 48-58 9.0 7.7-9.8
10 53 48-58 8.9 7.7-9.8
20 53 48-58 8.7 7.7-9.8

'

30 52 48-58 8.8 7.7-9.8 i

40 52 48-58 8.7 7.7-9.8 i

50 52 48-58 8.8 7.7-9.8
60 52 48-58 8.6 7.7-9.8O !

!

Amendment 1 i

(New)
'
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ER Table 3.9-3

Monthly Temperature and Dissolved Oxygen Data for
Station 83.1 (Allen intake) for 1959-1972

Depth Avg. Temp. Range Avg. D.O. Range
Month (Ft) (*F) (*F) (Mg/d) (Mg/d)

January 1 45 51-41 10.4 11.5-9.1
10 45 52-41 10.4 11.4-9.1
20 45 51-41 10.4 11.3-9.1
30 45 51-42 9.7 10.8-9.0

February 1 46 52-43 10.7 11.7-9.0
10 46 52-43 10.7 11.7-9.0
20 46 52-43 10.7 11.7-9.0
30 46 52-43 10.7 11.7-9.0

March 1 52 58-46 9.7 10.7-8.7
10 51 55-46 9.6 10.6-8.7
20 51 55-46 9.5 10.6-8.2
30 51 55-46 9.4 10.6-7.4

April 1 60 67-53 9.8 10.7-8.9
10 58 65-53 9.5 10.0-8.0
20 58 62-53 8.9 10.0-5.8
30 - -

May I 71 74-68 8.2 9.0-6.0
10 69 72-66 7.6 9.0-5.7
20 68 72-65 7.4 8.5-5.4
30 - - - -

June 1 79 84-75 7.5 10.2-6.2
10 77 80-73 6.5 9.2-3.0
20 75 79-70 5.3 8.6-0.5
30 - - - -

July 1 82 87-79 7.1 9.2-4.8
10 81 84-78 6.2 7.4-4.9
20 80 83-78 4.9 6.4-3.1
30 - -

August 1 84 87-77 6.8 9.9-5.0
10 82 86-74 5.8 8.0-3.5
20 81 84-73 4.4 5.6-3.0

0
Amendment 1

(New)

__ _ __ _
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(2 of 2)

i

fER Table 3.9-3 - continued
,

Monthly Tempereture and Dissolved Oxygen Data for ;

Station 83.1 (Allen intake) for 1959-1972 |

Depth A vg . Temp . Range A vg . D . 0. Range |
Month (Ft) (*F) (* F) (Mq/d) (Mg/d) ?

!

September 1 80 85-72 6.4 8.0-4.6 |
!10 79 83-72 5.4 6.6-3.5

20 78 82-72 5.0 6.6-2.6 *

October 1 69 73-63 7.3 8.7-4.9 |
10 69 75-63 6.4 7.2-4.0
20 69 75-63 6.4 7.1-3.7

November 1 61 69-57 7.7 8.7-6.'7
10 61 63-57 7.5 9.0-6.6
20 61 63-57 7.4 8.9-6.6
30 61 63-57 7.4 8.8-6.2

December 1 52 53-50 9.2 10.7-8.1
10 52 53-50 9.2 10.3-8.3 !

20 52 53-50 9.2 10.3-8.3 !
30 52 53-50 9.2 10.3-8.3 |

:

,

!

!

:

O
:

Amendment I
(New)

-
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ER Table 3.9-4

Monthly Temperature and Dissolved Oxygen Data for
Station 94.0 (Mt Island Tallrace) for 1959-1972

Ave rage Average
Depth Tempe ratu re Range DO Range

Month Ft F *F Mg/l Mg/l

January Mid-depth 46 50-43 10.9 11.8-10.0
Feb ruary Mid-depth 48 52-45 11.2 12.4-10.4
March Mid-depth 53 58-47 11.0 12.1-9.9
April Mid-depth 59 67-53 10.0 11.0-9.0
May Mid-depth 70 73-67 7.9 8.4-7.5
June Mid-depth 75 80-66 7.2 9.1-5.9
July Mid-depth 80 85-76 6.1 7.8-4.4
August Mid-depth 82 87-78 5.3 6.5-3.0
September Mid-depth 79 85-74 6.2 7.5-4.8
October Mid-depth 71 81-64 6.9 8.2-5.8
November Mid-depth 64 72-57 7.7 8.4-6.1
December Mid-depth 55 57-52 9.2 10.4-8.0

0

0
Ane ndment 1

(New)

_ _ -
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ER Table 3.9-5

O Synoptic Phosphate and Nitrate Data Taken at Allen intake
July 1971 - August 1972 -

Total Phosphate Nitrate Nitrogen
Date mg/l (PO4) mg/l (NO -N)3

July 6 , 1971 0.150 0.140
13 0.195 0.240

,

20 0.150 0.180
25 0.150 0.160

August 10 0.180 0.085
16 0.180 0.190
24 0.160 0.125
31 0.200 0.120 ,

September 7 0.200 0.110
14 0.140 0.130

,

21 0.160 0.155 !

28 0.190 0.190

October 5 0.140 0.175
19 0.420 0.295 ;

26 0.140 0.240 1
c;

O Novembe r 2 0.115 0.205 |

9 0.175 --

16 0.200 0.190
23 0.140 0.230

December 7 0.120 0.230 {
14 0.970 0.175
22 0.528 0.210 ;

29 0.840 0.380
,

January 4, 1972 0.240 0.365
11 0.110 0.320 '

18 0.240 0.400 >

25 0.100 -0.315

Feb rua ry 2 0.160 0.415
8 0.560 0.425 i

15 0.135 0.320 ;

22 0.085 0.320 >

29 0.462 0.061 i

March 7 0.700 0.270
14 0.280 0.380
21 0.200 0.080 '

28 0.338 0.3 70

(
-

,

.

Anendme nt 1 .

(New)

. _ _ - _ _ _ ._ . . ..
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ER Table 3.9-5 continued

Synoptic Phosphate and Nitrate Data Taken at Allen intake

Total Phosphate Nitrate Nitrogen
Date mg/l (PO4) mg/1 (NO -N)3

_

April 4, 1972 0.200 0.330
11 0.095 0.280
18 0.136 0.305
25 0.135 0.410

May 2 0.160 0.320
9 0.180 0.350

18 0.200 0.370
23 0.080 0.330
30 0.125 0.330

June 6 0.130 0.330
13 0.175 0.140
20 0.160 0.140
27 0.195 0.210

July 6 0.070 0.170
18 0.260 0.100

August 1 0.345 0.210
i

7 0.285 0.120
22 0.145 0.140
29 0.150 0.270,

!

l

O1

|

Amendment 1
(New)

- _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - -
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Amendment I (New)

. ER. Table 3.9-6
Water Quelity Data - Mt. Island Teilrace

I I I I I I I I I I I I I I I
I SIATIGN I THIS- I OATE I HR I DEPTH I REC. I SECCHI I TIFP I C/O I PF 1 MN I FE I T LAt B I BOD 1 I D/O I

I NO. I UIARY I MO DA YR I I I TYPE I OISK I I I I I I I I I
I I I I I I I I I I I I I I I I
l -- --- l --- -- - I -- ---l- - -l- 1 --l- - I- -I l ---- l - I -I I I- I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 94.0 I I 06/04/59 I 9 I C I 1 I I 76.6 I 6. 6 I 7. C I I I I I 79.6 I

I I I I I I I I I I I I I I I I
I 94. J I I 06/10/59 I 13 1 0 1 1 I I 74.5 1 7. G I I 0.14 1 1.11 I 67 I I 81.7 I

I I I I I I I I I I I I I I I I
I 94.0 I I 06/16/59 1 10 1 0 1 1 I I 78.8 I 6. 5 I T. 4 I 0.00 I C.83 1 30 I I 80.5 I

I I I I I I I I I I I I I I I I
I 94.0 I I 06/22/59 I 13 I O I 1 I 4.0 I 71.2 I 6. 6 1 6. 9 I C.09 I 0. 73 1 46 I I 79.8 I

I I I I I I I I I I I I I I I I

I- 94.0 I I OT/C3/59 1 10 1 0 1 1 1 I 17.8 1 5. 3 I 7.1 I 0. 0 C I c. F 7 I 31 1 I 64 .1 I
I I I I I I i 1 I I I I I I I I
I 94.0 I I 07/13/59 I 10 1 C I 1 1 I 80.0 I 5.0 I 7. 7 I C.22 I 0.49 I 27 I 1 61 .9 I
I I I I I I I I I I I I I I I I
I 94.0 I I 07/31/59 i 9 I O I 1 I I 82.8 I 5. 5 I 7. 4 I 0.00 1 0.33 1 35 I I 70.7 I

I I I I I I I I I I I I I I I I
I 94.0 I I 08/C3/59 I 11 I O I I I I 83.5 I 5. 7 I 6. 8 I O.18 I 0.54 I 29 I I 73.3 I

I I I I I I I I I I I I I I I I
I 94.0 I I 08/17/59 I 13 I L I 1 I I 61.0 I 5. 5 I 7.01 0.08 I 0. 18 I I I 69.0 I

I I I I I I I I I I I I I I I I
I 94.0 I I 08/31/59 1 11 I O I 1 I I 82.5 I 4. 0 1 6. 8 I 0.00 1 1.68 I 105 I I 51 .4 I
I I I I I I I I I I I I I I I I
I 94.0 I I 04/13/6C I 11 1 0 1 1 I I 67.0 I 9.1 1 7. 4 1 1 I 108 1 1 98.3 1

I I I I I I I I I I I I I I I I
I 94.0 I I 05/11/60 I 11 I O I 1 I I 69.G I 7. 6 I 7.2 I I I 88 1 I 83.9 I

I I I I I I I I I I I I I I I I
I 94.0 I 1 06/15/60 I 12 I O I 1 I I 76.0 1 6. 7 1 7.1 1 I I 21 I I 80.1 I

I I I I I I I I I I I I I I I I

I 94.0 I I 07/22/60 I 16 1 0 1 1 1 I 85.0 I 6. 8 I 6. 1 1 I i 19 I I 88.5 I

I I I I I I I I I I I I I I I I
I 94.0 I I 08/C8/60 1 11 1 0 1 1 I I 81.0 I 5. 7 I 7.1 1 0.00 1 1.26 I 62 1 1 71 .5 I
I I I I I I I I I I I I I I I 1

I 94.0 1 I 08/18/60 1 12 I O I 1 1 I B6.0 1 6. 5 I 7. 2 1 0. 0C I 1.63 1 57 I I B6 .9 I

I I I I I I I I I I I I I I I I
I 94.0 I I 05/11/61 1 18 1 0 I 1 I I 70.0 1 8.1 I I I I 33 I I 91.4 I

I I I I I I I I I I I I I I I I
I 94.0 I I 06/C6/61 I 19 I C I 1 I I 75.0 1 T. 7 I I 0.00 1 0.33 1 10 I 1.3 I 92 .0 I
I I I I I I I I I I I I I I I I
I 94.0 I I 06/28/61 1 19 I C I 1 I I 74.0 1 6. 8 I 6. 9 I 0.00 1 1.57 1 153 I I 79.4 I

I I I I I I I I I I I I I I I I
i 94.0 1 I 07/25/61 1 8 i C I 1 I I 85.0 1 7. 4 1 6. 9 I I I 45 I I 96.4 I
I I I I I I I I I I I I I I I I
I 94.0 1 1 08/C8/61 I 17 1 0 1 1 1 -I 81.0 1 6. 6 1 6. 6 I I I 74 I 1 82 .8 I
I I I I I I I I I I I I I I I I
I 94.0 I I 09/13/61 1 14 1 0 I 1 I I 82.0 1 6. 8 I 7. 0 1 0.00 1 0.57 1 23 I I 87.4 I
I I I I I I I I I I I I I I I I
i 94.0 1 I 10/13/61 1 16 I C I 1 1 I I I I I 0.24 1 14 I I I
I I I I I I I I I I I I I I I I
I 94.0 I I 11/10/61 I 15 I O I 1 I I 66.0 1 7. 4 I I O.00 I O. 61 I 12 I I 80.0 I

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



-

1
e

@ Mmww=www=wwwmmmw==wwwwm=wmm=mmwmm=mwww wwwwwwm=www.www
+o~ O N 7 4 m O e N N m w w N O 7 N 4 7 m O N m e N

% e e o e e e o e e e o e e e e e e e o e e e ey
N Q D D o m D D k e O + M O. 4 m @ m M e m 7 4 Nc

ai 7 7 6 7 7 @ 7 n t 4 @ Q w e m 7 m 7 7 7 0 7kt H m w
A
m e --=---------_-w-w-___ -w-===-==-=~ww-----===--_-==_w_.

k m 4 m O 4
%.

e N

8
e e e e e e e

m M w N & M M C
C

==ww==wwww======www www=mmmww=w-ww==wwww=www=wm==ww===

@
w O O N N O e e O 4 N m N 4 O @ N & 4 > 4 O 7
5 m N m N 7 m c A N w w w w w M w M M m m w
> N

=-wwwww==mwww=www=mmm=====mmwwwwwMm=wwwwmmmmm-mmmmmmmm

N e O N * e N 7 O 7 m m * = e d M 4 m O m N
4 N 7 4 7 M 4 4 4 4 4 N 4 M Q 4 7 % 4 e @ M

|t A aa aa a a o aod d a& A d aaaJ a a
----------------w===----------=-------=-=-----------=-

O N O O O O O m 4 c O O w O O O O O
r O 4 O O O O O N m N " O M O O O U O
E e e e o e e e o e e o e e e e e e e

O O O O O O O O O O O O O O O O O O
6

1 8

j========-==wm==============-www=============w=========
t t
| g 4 e O v m m m O O m a m N m N m * N
1 1 a e e e e e o e e e e e e e e e e e e
f 4 i % c N c > > N o N N N N @ N N c N N

I I
t

e ==== ==wwww ww=ww ww==============wwww=m==mmwww==========
? 1

Y
I

7
m. O.

74 m 4 4 7 7 e o m o m D 4 4 7 N * 7 4
c 3 e e e . e e e e o e e . . e e e e e .
~

% t o ~ O ~ O 7 n > 4 m m 4 N e D @ 7 O O O-

"m O xQ g m m m m m m a m w a
c. |r

d g -- ======www====================-==========www======www
v i (

; o a e O O 3 O O O o O O O N O o O T e o O A c e n
f. 3 1 e e e e e e e e e o e e e o e e e e o e o e e
n 1 w N A n m % 7 m & N k 4 N N & 4 7 D 4 m 7 m 4 m'

J w D 4 4 4 4 e k m m 2 % @ 4 > 4 A c 4 4 4 h D @m i
I i

f g = ===w--====mw===www=w---w=====ww=============w=-ww====
2 3 4

s 4

"X 4n |
4 QA

N I V= '

"
t WO !
l ^ l

|' - = - - -| ~~--=--==w---===-===--==--=======-==---=-----====
f I

| ew |
G4 I
w> 1 m w m a m m a m m m m m m m m m a m m m n m m nZW |

|
============---====== www -====--=-===mw==--==. .w-ww==

T
* O O O O O O O O O O O O O O O O O O O Q O O O g

| L
1 w

|
3

| ---== e========-==w=m--==-w ========www.ww=============I |
2 ) N 7 w w Q @ m 4 4 > * # C T h 7 7 4 N @ # # 4 c

| m ~ e m m a m - a m m m m m m m m m a m
i

=--===========www= =====-===================-=======www
t

t x g ~ N N N N N N N N N N N N N N N N N m m m m m m
t > > D D D 4 < G G D & 4 4 4 D D D 4 D D 4 D D 4 4 4
( w N N N % % % % N N N N N N % % % % % % % % % % N
( >< > @ c O c o 4 - 7 m - 7 N m 4 o m 4 7 c h N N Nt nO e u u N U u = m u O N N " N N N * O O M U u u u
I O | % % % % % % % % % % % % % % % % % % % % % % % %

O g N w N N m 4 m 4 N m T T 7 7 7 O M N * * N m 4 O
I | d O O O O O Q O O O O O O O O = * * O O O O O O

I
-w---=-== ===========--=--w-----------==----==-=-----

I
i

f> f
w a f
"4 j
d> t
W O

. ----====_____=__--_-_===_-_____===w_=-______-____--___
f i
1 .T i
t O l O O O O O O O O O O O O O O O O O O O O O O O O" e i e o e e o e e e e e e e e e ew O | 4 4 4 4 4 4 4 O o e e e e e e i4 4 4 4 4 4 4 4 $ 4 4 4 4 4 4 44/ | 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7= 1

1 A i
e i
g=======================-===============-=== -w e===w--.

1



O O O
Page 3 of 6

Amendment 1 (hiew)

ER Tab b 3.9-6 (Continued)

I I I I I I I I I I I 1 I I I I
I SI AT ION I IRIB- I D AIE I HR I DEPIH I REC. I SECCHI I TEMP 1 0/0 I PH I MN I FE I TUR8 I BOD I E 0/01
I N .J. I UIARY I M3 04 YR I I I TYPE I UlS K I I I I I I I I I
I I I I I I I I I I I I I I I I
I - - ---- --- l - I I - ---I I =I ---- -- I --- I l- --1- 1 ---I 1 -I-- I
I I I I I 1 I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 94.0 1 I 06/10/63 I 13 1 0 I 1 1 I 73.5 1 8. 6 I 7. 4 I 0.00 I 0.57 I 45 1 2.8 I 1 00 .4 1

I I I I I I I I I I I I I I I I
I 94.0 I I 06/21/63 1 13 I O I 1 I I 71.8 1 7.21 7.01 0.00 1 0 25 I 17 I 0.31 83 .1 1

I I I I I I I I I I I I 1 1 I I
I 94.0 I I 07/04/63 I 13 1 0 I 1 I I 78.0 I 7. 8 I 7. 2 1 0.00 1 0.30 I 12 1 2.5 I 94 .3 I

I I I I I I I I I I I I I I I I
I 94.0 1 I 07/16/63 I 16 I O I 1 1 1 77.5 I 6. 7 1 7. 3 1 0.00 1 0.93 I 9 I 0.5 I 81.0 1
I I I I I I I I I I I I I I I I
I 94.0 I I 08/01/63 1 13 1 0 1 1 I I 79.5 1 6. 5 I 7. 1 1 0.00 I 0.46 1 10 I 2.0 I 80.5 I

I I I I I I I i 1 I I I I I I I
I 94.0 1 1 08/21/63 I 14 I O I 1 I I 80.1 I 6. 0 1 7. 0 1 0.00 1 0.74 1 7 I O.81 75.2 I

I I I I I I I I I I I I I 1 I I
I 94.0 1 I 09/C4/63 I 12 I O I 1 I I 78.2 1 6. 6 I 7.1 I 0.00 1 0.33 I 5 1 1.2 1 79.8 I

I I I I I I I I I I I I I I I I
I 94.0 I I 09/24/63 I 13 1 0 1 1 1 1 74.0 1 7. 5 I 7. 3 I 0.00 1 0.14 I 8 1 1.0 I 87.6 I

I I I I I I I I I I I I I I I I
I 94.0 1 1 11/14/63 I 13 1 0 1 1 I i 10.8 1 6. 7 1 7. 0 1 0.34 1 0.46 I 13 I I 75.6 I

I I I I I I I I I I I I I I I I
I 94.0 I I 12/C5/63 I 12 I O I 1 I I 54.8 I 8. 5 1 7. 0 1 0.37 I 1.83 I 21 1 1.0 I 79.9 I

I I I I I I I I I I I I I I I I
I 94.0 I I 01/23/64 1 12 I O I 1 I I 45.2 I 11.4 1 7.1 1 0.00 I O.85 1 12 1 0.5 I 94 .9 I
I I I I I I I I I I I I I I I I
I 94.0 1 1 02/13/64 1 12 1 0 1 1 I I 46.5 1 11.3 1 7.1 1 0.00 1 1.12 I 21 1 3.51 96.5 I

I I I I I I I I I I I I I I I I
i 94.0 I I 03/13/64 1 11 I O I 1 I I 52.0 1 11.4 1 7.31 0.56 I 1 91 1 13 1 1.31 1 04 .3 I

I I I I I I I I I I I I I I I I
I 94.0 I I 04/C6/64 I 12 I O I 1 I I 53.2 1 10.4 I 7. 0 1 0.03 I 0.66 I 12 1 2.7 I 95 .2 I
I I I I I I I I I I I I I I I I
I 94.0 I I 04/13/64 I 10 I G I 1 I I 53.5 I 9.0 1 1 I I 410 I I 64 .6 I
I I I I I I I I I I I I I I I I
I 94.0 I I 05/14/64 I 19 1 0 I 1 I I 67.0 1 0. 0 1 6. 9 I 0.00 1 0.85 I 6 1 0.7 I 86 .4 I

I I I I I I I I I I I I I I I I
I 94.0 I I 06/02/64 1 14 I O I 1 I 1 T3.2 1 7. 8 1 I O.00 I 1.06 I 8 1 0.7 I 91 .1 I
I I I I I I I I I I I I I I I I
I 94.0 I I 06/16/64 I 14 I G I 1 1 I 76.6 I 7.1 I 7. 4 I 0.00 I 0.57 I 6 I 1.1 I 85 .8 I
I I I I I I I I I I I I I I I I

I 94.0 1 I 07/C7/64 I 13 I O I 1 I I 78.0 I 5.0 I 6. 8 I 0.00 1 0.68 I 8 I 1.6 I 60.4 I

I 1 1 I I I I I I I I I I I I I
I 94.0 1 I 07/23/64 1 13 I O 1 1 I I 79.0 1 5. 9 I 6. 8 I 0.06 1 0.74 I 21 1 2.1 I 73.1 I

I I I I I I I I I I I I 1 1 I I
I 94.0 I I 08/04/64 I 11 1 0 I 1 I I 78.0 I 4. 9 I 6. 7 I 0 14 I 0.87 1 12 1 0.9 I 59.2 I

I I I I I I I I I I I i 1 I I I
I 94.0 I I 08/19/64 1 12 I O I 1 I I 77.8 I 5.1 1 6.51 0.03 1 0.41 I 7 I 1.1 I 61.7 I

I I I I I I I I I I I I I I I 1

I 94.0 1 I 09/17/64 I 12 I L I 1 1 I 76.4"I 6. 5 I 7. 2 I 0.03 I 0. 52 I 12 1 2.1 I 77.7 i

i I i 1 I I I I I I I I I I I I
I 94.0 1 1 10/15/64 I 13 I O I 1 I I 64.3 I 7.1 I 7. 0 I 0.17 I 0. 35 I 8 I 0.9 I 75.9 I

_. . . . - _ _ _ _ . - _ - , . ._ _ _._ - ___ _. _ -- - - . - . - -- , - _ . _ _ - - - . . .- ~ _ _ _ - . - - . .. ._ - . , _ _ , - _ .



Page 4 of 6
Amendment 1 (New)

ER Table 3.9-6 (continued)

-- _- -

I I I I I I I I I I I I I I I I

I STATION I TRIB- I OAIL I HR I OE PTH I PEC. I SECCHI I T E MP I D/U I PH I MN I FE I T URB 1 B00 1 3 0/0 1

1 N O. I UTARY I MO DA YR I I I TYPE I DISK I I I I I I I I I

I I I I I I I I I I I I I I I I

I-- --I I - l - -- -I I------I- 1 --I= I -- I - --I ---I I -1 I

I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I

I 94.0 I I 11/12/64 1 14 I O I 1 1 I 61.3 1 6.1 I 7. 9 I 0.45 1 1.20 I 31 1 2.51 61.9 I

I I I I I I I I I I I I I I I I

I 94.0 I I 12/01/64 I 18 I O I 1 I I 54.5 I 8.0 1 T. 2 I 0.37 I 1.09 I 12 1 0.8 1 75 .2 I

I I I I I I I I I I I I I I I I

I 94.0 I I 01/13/65 1 15 1 0 1 1 I I 50.1 I 10.2 I 6. 3 I 0.03 I 1 12 I 9 1 1.7 I 91.7 I

I I I I I I I I I I I I I I I I

I 94.0 I I 02/11/65 1 13 1 0 I & I 1 52.2 I 11.6 I 7. 0 1 0.03 I 0.96 1 16 I 1.2 I 1 06 .2 I

I I I I I I 1 1 1 I I I I I I I

I 94.0 I I 03/10/65 I 13 I O I 1 1 I 51.1 1 11.1 I 7.1 1 0.00 1 1.17 I 23 1 1.2 1 99.8 I

I I I I I I I I I I I I I I I I

I 94.0 1 I 04/C8/65 I 13 I O I 1 I I 57.2 1 11.0 1 7. 0 1 0.01 I O. 57 1 10 I 11 1 107.4 1

I I I I I I I I I I I I I I I I

I 94.0 I I 06/03/65 I 13 I O I 1 1 1 71.8 I 7. 2 1 6. 8 1 0.00 1 0. 38 I 6 1 1.01 E3.1 I

I I I I I I I I I I I I I I I I

I 94.0 I I 07/30/65 1 11 I O I 1 I I 79.0 I 5. 4 1 6. 7 1 0.00 i O. 41 I 13 I 0.8 I 66.9 I

I I I I I I I I I I I I I I I I

I 94.0 I I 08/16/65 1 15 1 0 1 1 I I 82.2 1 5. 3 1 6.9 I O.00 I 0.19 I 8 I I 68.1 I

I I I I I I I I I I I I I I I I

I 94.0 I I 09/C2/65 I 14 1 0 1 1 I I 80.8 I 6. 0 1 6. 9 I 0.00 I 0.27 I 8 I 1.3 I 75.2 I

I I I I I I I I I I I I I I I I

I 94.0 1 1 09/20/65 I 13 I O I 1 1 I 80.9 I 5. 3 I 6. T I 0.00 1 0.03 1 8 I I 66.4 I

I I I I I I I I I I I I I I i 1

I 94.0 I I 11/16/65 I 14 I O I 1 1 I 64.0 1 7. 8 I 6. 8 I 0.08 I 0.14 I 10 I 1.2 1 81 .7 I

I I I I I I I I I I I I I I I I

I 94.0 1 I 12/08/65 I 19 I O I 1 I I 52.0 I 9. 7 I 6. 8 1 0.48 I 0.76 I 9 I I 88.8 I

I I I I I I I I I I I I I I I i

1 94.0 I 1 01/06/66 I 16 I O I 1 I I 53.5 I 10.4 I 6. 7 1 0.11 I 1.20 I 6 I I 97.8 I

I I I I I I I I I I I I I I I I

I 94.0 I I 02/07/66 1 16 I O I 1 I I 47.0 1 12.4 I 7. 3 I 0.06 I 0. 85 I 4 I I 1 05 .8 I

I I I I I I I I I I I I I I I I

I 94.0 1 1 03/07/66 1 14 I O I 1 I I 48.5 I 12.1 I 7.1 I 0.03 I 1.31 1 39 I I 1 06 .0 I

I I I I I I I I I I I I I I I I

I 94.0 I I 04/03/66 1 16 I O I 1 I I 57.0 1 10.9 1 7. 0 1 0.06 I 0. 71 1 6 I I 1 06.5 I

I I I I I I I I I I I I I I I I

i 94.0 I I 05/11/66 1 16 I O I 1 I I 69.0 I 8. 4 I T. 0 I 0.00 1 0.30 1 6 1 2.6 I 92.T I

I I I I I I I I I I I I I I I I

I 94.0 I I 06/07/66 I 11 I O I 1 I I 75.8 1 7. 3 I 6. 8 I 0.01 1 0.74 I 4 1 1.0 I 87.2 I

I I I I I I I I I I I I I I I I

I 94.0 I I 06/20/66 I 10 1 0 I 1 I I 67.0 I 8.0 1 6. 8 1 0.00 1 0.71 I 6 1 1.6 I C6.4 I

I I I I I I I I I I I I I I I I

I 94.0 I I 06/21/66 1 11 I o I 1 I su.0 1 6. 0 I 6. 9 I 0.00 I 1. 50 1 7 I 2.1 I 74 .3 I

I I I I I I I I I I I I I I I I

I 94.0 I I 07/C5/66 I 8 1 0 I I I I 75.6 I 6. 1 1 6. 9 I 0.00 I O.35 1 7 I O.91 72.9 I

I I I I I I I I I I I I I I 1 i

I 94.0 I I 08/C4/66 I 9 I O I 1 1 I I 3. 7 I 6. 8 I 0.00 1 0.46 I 9 1 1.1 1 I

I I I I I I I I I I I I I I I I

9 I I 08/17/66 I 13 I C I I I I 83.1 I 5. 6 I 6. 7 I 0.11 1 1.28 I 20 I 1.3 I 72.0 I

O7 9 9
I
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ER Table 3.9-7
Wa*er Quality Data - Wylie Tallrace

! I I I I I I I I I I I I l' I I
I SIATION I TRIB- I D AIE I HR I DEPTH I REC. I SECCHI I TEMP I 0/0 I Ph I MN I FE I TURB I BOD I E D/O I
I NO. I UIARY I MO DA YR I I I TYPE I DISK I I I I I I I I I
I I I I I I I I I I I I I I 1 I
g -g- __g. ___g __-I g g __ I g g g g ___g g g g

i I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 65. 7 I I 06/29/59 I 10 I O 1 1 I I 80.5 1 3. 8 1 7.11 0.15 I Q. 60 I 18 I I 47.4 I
I I I I I I I I I I I I I I I I
I 65.7 I I 08/C7/59 I 9 I O I 1 I 3.0 I 81.2 I 4. 5 I 7. 2 I G. 08 I 0. 34 1 11 I I 56.1 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 08/14/59 I 9I C I 1 I I 81.2 1 4. 3 I 6. 8 I 0.19 I 1.00 I 38 I I 53.6 I
I I I I I I I I I I I I I I I I
I 65.7 I I 09/ C2/ 59 I 9 I O I 1 I I 80.8 1 3. 7 I 6. 6 I 0.67 I G. 9 6 I 30 I I 46.1 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 04/14/60 1 16 I O I 1 I I 55.0 I 9. 2 I 7. 3 1 0.00 I 7.08 1 210 I I 66 .1 1
I I I I I I I I I I I I I I I I
I 65.7 1 I 05/16/60 I 15 I O I 1 I I 72.0 I 7. 5 I 6. 9 I I I 33 I I 86 .1 I
I I I I I I I I I I I I I I I I
I 65.7 I i 06/20/60 I 13 I O I 1 I I 79.0 1 4.4 I 7.1 I I I 23 I I 54.2 I
I 1 i I I I I I I I I I I I I I
I 65. T I I 07/25/60 I 15 1 0 I 1 I I 81.0 1 3. 4 I 7. 2 I I I 8 I I 42.4 I
I I I I I I I I I I I I 1 1 I I
I 6 5. T I I 08/C9/6C I 11 I O I 1 I I 82.3 1 4. 5 1 6. 5 I 0. 10 I Q. 07 I 19 I I 57.5 I
I I I I I I I I I I I I I I I I
I 65.T I I 08/22/60 1 11 I O I 1 I I 79.0 I 6.0 I 7.1 I I I 18 I I 73 .9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 10/11/61 I 13 1 0 I t I I 78.0 1 6. 3 I I 0.00 I G.24 I 15 1 1.1 I 75.8 I
I I I I I I I I I I I I I I I I
I 65.7 I I 11/C8/61 I 12 I O I 1 I I 66.0 I 6. 5 I I 0.00 1 0.15 I 8 I 1.6 I 69.9 I
I I I I I I I I I I I I I I I I
I e 5. T I I 12/C7/61 I 14 I O I 1 I I 56.0 I 8. 5 I I 0.00 I Q. 31 1 17 I 1.3 I 81.0 I
I I I I I I I I I I I I I I I I
I 65.7 I I 01/C4/62 I 15 I O I 1 I I 45.0 I 9. 7 I 6. 0 1 0.65 I 2.75 I 80 I 1.0 I 80.3 I
I I I I I I I I I I I I 1 I I I
I 6 5. T I I 01/23/62 I 13 I O I 1 I I 45.0 I 10. 3 I I I I I I 85 .3 I
I I 1 1 I I I I I I I I I I I I
I 65.7 I I 02/C5/62 I 15 I O I 1 I I 51.0 I 10. 5 I 6. 8 I 0. 62 I 1.91 I 80 1 0.1 1 93 .9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 02/19/62 1 15 I G I 1 I I 50.0 I 10. 2 I I I I I I 91.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 03/CS/62 I 14 I O I 1 1 I 50.0 I 9. 9 I 6. 9 I 0.08 1 1.69 I 56 I 1.7 I 88 .5 I
I I I I I I I I I I I I i 1 1 I
I 6 5. T I I 04/04/62 I 15 I O I 1 I I 58.0 I 9. 4 1 6. 9 I 0.17 1 0.96 I 43 I 1.2 I 91 .3 I
I I I I I I I I I I I I I I I I
I 6%7 I I 05/C9/62 1 13 1 0 1 1 I I 67.0 1 T. 7 I I 0.00 I Q. 96 I 25 I 0.6 I 82 .8 I
I I I I I I I I I I I I I I I I
I 65.7 1 1 06 / C6/ 62 1 16 I O I 1 I I 78.0 I 4. 5 I 7. 3 1 0.25 1 2.13 I 15 I 0.2 I 54 .1 I
I I I I I I I I I I I I I I i 1
1 65.7 I I 07/C5/62 I 14 I O I 1 I I 80.0 I 5. 5 I I 0. 74 I 1.09 I 31 1 1.0 I 67.8 I
I I I I I I I I I I I I i 1 I I
I 65.1 I I 07/31/62 I 13 I O I I I I 80.0 I 4. 3 1 6. 8 I 0.45 I 0.55 I 24 I I 53.0 I
I, I I I I I I I I I I I I I I I

I 6 5. T I I 08/15/62 I 13 I O I 1 1 I 80.5 I 4. 8 I 5. 8 I 0.42 I O. 87 I 12 I 1.51 59.9 I
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ER Table 3.9-7 (continued)

- - - --- - -- __

1 1 I I I I I I I I I I I I I I
I stall 0N I TRIB- I DATE I HR I DEPTH I REC. I SECCHI I TEMP I U/O I PH I MN I FE I TORB I BOD 1 1 D/0 I
I NO. I UIARY I MO DA YR A I 1 TY PE I DISK I I I I I I I I I

I I I I I I I I I I I I I I I I
I ---l--------I -I----I I I I -I I --I I ---l- 1 I I

I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 65. 1 I I 08/28/62 I 14 1 0 I 1 I I 82.5 I 7.1 I 7. 2 I 0.00 1 0.11 I 10 I 1.2 I 90.8 I
I I I I I I I I I I I I I I I I
I 65.7 I 1 09/11/62 I 15 I O I 1 I I B3.5 1 6.0 I 7.1 I 0.57 I G. 55 I 17 I 1.1 1 76.7 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 09/24/62 I 16 I O I 1 I I 76.0 I 6. 8 I 6. 3 I 2.35 I 1.64 I 12 1 2.7 I 80.8 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 10/23/62 I 13 I O I 1 1 I 73.7 I 6. 1 I 7. 2 1 0.00 1 0.87 1 10 I O.7 I 70.8 I
I I I I I I I I I I I I I I I I
I 6 5. T I i 11/12/62 I 14 1 0 I 1 I I 59.0 1 8. 6 I 6. 9 1 0.00 1 0.14 1 13 I 0 .1 1 85 .2 I
I I I I I i 1 I I I I I I I I I
I 6 5. T I I 12/C3/62 I IT I O I 1 I I 53.0 I 9.8 I c. 9 I 1.33 I 1.15 I 12 I I 89.2 I
I I I I I I I I I I I I I I I I
I 65. T I I 01/ C7/ 63 1 18 I O I 1 I I 45.0 I 10.9 1 7. 2 1 0.25 I L.56 1 11 1 1.1 I 90.3 I
I I I I I I I I I I I I I I I I
I 65.7 I I 01/14/63 I 17 I O I 1 I I 43.7 I 11.0 1 7. 3 I Q. 2 3 I Q. 93 I 15 I 3.2 I 88.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 02/06/63 I 15 1 0 1 1 I I 44.5 1 10.9 1 7. 0 1 0.54 I 5.38 I 22 1 1.9 I 90.3 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 03/06/63 1 13 I O I 1 I I 49.5 I 11.4 1 7.1 I 0.00 I 2.92 I 43 1 1.7 I 99 .3 I
I I I I I I I I I I I I I I I I
I 6% 7 I I 04/C1/63 I 16 1 0 1 1 I I 57.8 I 8. 0 I 7. 2 I 0.20 I 3.33 I 159 1 4.51 77 .7 I
I I i 1 I I I I I I I I I I I I
I 65.7 I I 09/06/63 I 17 I O I 1 1 I 65.8 I 8.1 I 7. 2 I 0 00 I L.26 I 81 1 0.9 1 86 2 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 06/06/63 1 13 I O I 1 I I 75.5 I 5.1 1 T. 2 I 0.37 I Q. 85 I 19 1 1.51 60.6 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 06/18/63 I 18 I O I 1 I I 72.6 1 3. 4 I 7. F I 0.28 I Q. 71 I 39 1 0.4 I 39.0 I
I I I I I I I I I I I I I I I I
I 65.7 1 I O T / C1/63 I 18 I O I 1 I I 74.5 1 6. 2 I 7. 2 1 0.51 1 0.74 I 24 I 1.8 I 72.0 I
I I I I I I I I I I I I I I I I

| I 65. T I I 07/15/63 1 18 I O I 1 I I 78.5 1 2. 6 I 7. 4 1 0.00 1 0.76 I 16 I 1.1 1 32.0 I
I I I I I I I I I I I I I I I I

| I 65.7 I I 07/31/63 1 18 I O I 1 I I 82.3 I 3. 4 I 7. 4 I 0.37 I 0.39 I 12 1 1. 5 I 43.5 I
I I I I I I I i I i I I I I I I
1 65. T I I 09/19/63 I 18 I O I 1 I I 82.3 I 2. 4 I 7. 0 1 0.00 I Q. 3 5 I 10 I 1.2 I 30 .7 I

I I I I I I I I I I I I I I I I
I 6 5. T I I 09/C2/63 I 15 I C I I I I 81.0 I 7. 2 1 T. 0 1 0.00 I Q. 35 I 8 I I 89.8 I
I I I I I I I I I I I I I I I I
I 6 5. F I I 09/18/63 8 I O I 1 I I T T.0 I 5. 1 1 7. 4 I C.37 I 0. 49 I 8 I 1.3 I 61 .3 I
I I I I I I I I I I I I I I I I
I 6 5. F I I 10/10/63 I IT I C I 1 I I 71.3 1 6. 0 I 7.1 I 0.06 I Q. 4 6 I 9 I 1.4 1 67.4 I
I I I I I I I I I I I I I I I I
I 65.T I i 11/12/63 1 15 I O I I I I 60.5 I 8. 2 I 7. 2 1 0.90 1 0.66 I 12 I 1.2 I 82.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 12/03/63 I 15 I C I 1 I I 53.8 I 9. 0 I 6. 8 I 0.48 I 0.90 I 20 I 1.6 I B4 . 2 I
I I I I I I I I I i I I I I I I
I 6 5. T I I 01/22/64 1 16 I C I 1 I I 45.0 1 10. 8 1 7. 3 I 0.08 I G. 76 I 17 I 1.2 I 89.5 I

O O O
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ER Table 3.9-7 (Continued)

I I I I I I 1 i I I I I I I I I
I STATION 1 TRIB- I DATE I HR I DEPTH I REC. I SE CCHI I TEMP I D/O I PH I MN I FE I IUR8 I BOD I E D/0 I
I MI. I UTARY I MO (M YR I I I TYPE I DISK I I I I I I I I I
I I I I I I I I I I I I I I I I
I ---I -I --- - I -- - I -I I- I I I 1 -- 1 I I I- I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 65.7 I I 02/11/64 1 16 1 0 1 1 I I 44.8 I 9. 8 I 6. 8 I 0.91 I A 08 I 72 1 1.6 I 81.2 I
I I I I I I I I I I I I I I I I

L 65.T I I 03/11/64 1 15 1 0 1 1 1 I 51.2 1 9. 9 I 7. 2 I 0.14 1 2.54 1 73 1 2.5 I 88.5 I
I I I I I I I I I I I I I I I I
I 6 5. F I I 04/C2/64 1 16 I C I 1 I I 56.0 I 9. 4 1 7.1 I 0.08 I 0. 71 1 29 1 2.1 I 89.6 I
I I I I I I I I I I I I I I I I
I 65.7 I I 05/14/64 I 14 1 0 1 1 I I 65.5 I 7. 5 1 7. 0 1 0.00 1 0.52 I 14 1 0.7 I 79.8 I
I I I I I I I I I I I I I I I I
I 65.7 I I 06/C2/64 1 12 I C I 1 1 1 71.2 I 4. 9 I 7. 0 1 0.00 1 1.12 1 11 1 1.4 I 56.3 I
I I I 1 I I I I I I I I I I I I
I 65.7 I I 06/15/64 I 14 I O I 1 I I 77.2 1 3. 7 1 7.1 1 0.03 1 1.47 I 37 I 1.2 1 44.5 I
I I I I I I I I I I I I I I I i

1 65.7 I 1 07/C6/64 I 13 1 0 1 1 I I 77.4 I 4. 3 I 7. 4 I 0.42 1 4661 29 1 0.8 I 51.7 I
I I I I I I I I I I I 1 I I I I

I 65.7 I I 07/21/64 1 12 1 0 I 1 I I 77.6 I 4. 4 I 6. 9 1 0.28 I 0. 69 I 11 I 0.9 I 52.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 08/C3/64 1 9I C I 1 I I 81.0 I 3. 9 1 7.1 1 0.00 I 1.01 1 23 I 0.6 I 48.6 I
I I I I I I I I I I I I I I I I
I 65.7 I I 08/18/64 1 13 I O I 1 I I 80.8 I 4. 7 I 7.1 1 0.06 1 0.96 1 14 1 1.2 I 58.6 I
I I I I I I I I I I I I I I I I
I 65. 1 I I 09/15/64 I 12 I O I 1 I 1 79.0 I 6. 0 I T. 2 I 0.09 I 0.16 I 8 1 1.1 I 73 .9 I
I I I I I I 1 1 I I I I I I I I
I 65.7 I I 10/13/64 I 13 I O 1 1 I I 68.8 I 7. C 1 6. 6 I 0.00 1 1.56 I 51 1 1.3 I 76.9 I
I I I I I I I I I I I I I I I I
I 6%7 I I 11/10/64 1 12 I O I 1 I I 62.3 1 7. 6 I 7.01 0.17 I 0.68 I 14 1 1.1 I 79.2 I
I I I I I I I I I I I I I I I I

I 65.7 I I 11/30/64 1 11 1 0 I 1 1 I 56.0 I 8.0 I 6. 8 I 0.11 I L.88 I 5 1 1.0 I 76 .3 I
I I I I I I I I I I I I I I I I
I 6 5. T I I 01/12/65 I 15 I O I 1 I I 51.1 I 9. 3 I 6. 9 I 0.06 I 1. 69 I 35 I 0.8 I 83.2 I
I I I I 1 1 I I I I I I I I I I
I 65. 7 I I 02/C9/65 I 12 I O I 1 I I 48.2 I 10.7 I 7.1 1 0.08 1 0.55 1 13 I 1.7 I 93.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 03/C8/65 I 17 I O I 1 I I 48.0 1 10. 6 I 7.1 1 0.06 I L,01 I 34 I 2.9 I 90.0 I
1 I I I I I I I I I I I I I I I
I 6% 7 I I 04/C6/65 1 14 I O I 1 I I 56.8 I 8. 9 I 6. 9 I 0.03 I 4.23 I 87 1 1.3 I 84 .8 I
I 1 I I I I I I I I I I I I I I
I 65. 1 I I 06/C2/65 I 14 I C I 1 ! l 72.6 1 5. 0 I 6. 8 I 0.55 I O.41 I 14 I 3.4 I 57.4 I
i 1 I I I I I I I I I I I I I I r

I 6 5. T I I 07/28/65 I IT I O I 1 I I 80.1 I 4. 0 1 6. 9 1 0.14 I 0.66 I 20 1 2.2 I 49.9 I
I I I I I I I I I I I I I I I I

I 65. 7 I I 08/13/65 I 18 I O I 1 I I 81.3 1 4.1 I 7. 0 1 0.00 I 0.87 I 4 I I 51.1 I
I I I I I I I I I I I I I I I I

I 6 5. T I I 09/C1/65 I 14 I O I L i I 84.0 1 3. 9 I 6. 9 I 0. 03 1 0.14 I 6 1 1.1 I 50.5 I
I I I I I I I I I I I I I I I I
I 65.7 I I 09/16/65 l 14 I O I 1 1 I 63.0 1 3. 7 I 7.3 I O.34 1 0.60 I 8 I I 47.3 I

|- I I I I I I I I I I I I I I I I
; I 65. T I I 11/C9/65 1 15 1 0 1 1 1 I 62.8 I 8. 4 I 7.1 1 0.00 I 0. E 7 1 12 I 1.1 I 87.5 I

'
_ .- _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ __ _ _--

Page 4 of 7
Amend wnt I (New)

- ER Table 3.9-7 (Continued)

I I I I I I I I I I I I I I I I
I STATION I TRIB- I DATE I HR I DEPIH I REC. I SECCHI I TEMP I D/0 I PH I MN I FE I T UR8 I BOD I I D/0 I
I NO. I UTARY I MO DA YR I I I TYPE I DISK I I I I I I I I I
I I I I I I I I I I I I I I I I
I --- l -- ---I - I - --- l --- I I I I I ------ I I ---I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 65.7 I I 12/C8/65 I 16 I O I 1 I I 53.0 I 10.9 I 7. 0 I 0.06 I 0. 79 I 13 I I 99.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 01/14/66 I 9 I O I 1 1 I 48.2 I 9. 5 I 6. 8 I 0.31 I 0.55 1 6 I I 82.8 I
I I I I I I I I I I I I I I I I
I 65. T I I 02/ C3/66 I 17 I O I 1 I I 41.8 1 12.1 I 7. 0 1 0.06 I Q. 44 I 8 I I 95 .5 I
1 I I I I I I I I I I I I I I I
I 65.7 I I 03/C2/66 I 16 I O I 1 I I 48.5 I 9. 9 I 7. 0 I 0. 14 I 3.08 I 88 I I 86 .2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 04/C8/66 I 13 I O I 1 I I 57.0 I 10.0 1 7. 1 I 0.00 1 1.12 I 14 I I 97.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 05/10/66 I 13 I O I 1 I I 67.5 I 7. 4 I 7. 0 I 0.03 I Q.44 I 7 I 2 .1 I 79.5 I
I I I I I I I I I I I I I I I I

I 65.7 I I 06/C3/66 I 13 I O I 1 I I 73.8 I 7. 0 I 7. 2 1 0.06 1 0.22 1 28 I 3.3 I 81.3 I
I I I I I I I I I I I I I I I I
I 65.7 I I 06/17/66 I 12 I O I 1 I I 76.5 I 6. 0 1 6. 8 I 0.42 I Q. 60 I 5 I 1.4 I 72.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 07/05/66 I 14 I O I 1 I I 81.5 I 3. 5 I T.1 I 0.34 1 0.46 I 7 I 2.31 43.6 I
I I I I I I I I I I I I I I I I
I 65. 7 1 I 07/20/66 I 14 I O I 1 I I 84.0 I 4. 7 I 7.1 I 0.14 I 0.96 I 6 I 1.81 60.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 08/C2/66 1 15 1 0 I 1 I I 83.1 1 6.1 I 7.1 I 0.59 I Q. 4 9 I 4 1 0.6 I 78 .0 I
I I I I I I I I I I I I I I I I
I 65.T I I 08/15/66 1 16 I O I 1 I I 84.3 I 4. 4 1 7.1 I 0.08 I 0.79 I 4 I 1.1 I 57.0 I
I I I I I I I I I I I I I I I I
I 65.7 I I 09/06/66 I 13 I O I 1 I I 84.8 1 3. 2 1 7.1 I 0.28 I 0.44 I 9 1 2.0 I 41.4 I
I I I I I I I I I I I I I I I I
I 65.7 I I 09 / 23/66 I 8 I O I 1 I I 76.0 1 7. 0 1 6. 8 I C.17 I 1.91 I 6 I 1.6 I B3 .2 I
I I I I I I I I I I I I I I I I
I 65.7 I I 10/17/66 I 10 I O I 1 I I 68.0 I 5. 5 I 7. 2 I 0.06 1 0.28 I 5 1 0.8 I 60.4 I
I I I I I I I I I I I I I I I I
I 65,7 I I 12/05/66 1 17 I O I 1 I I 52.0 I 8. 3 1 7.1 I 0.00 I 0.35 I 19 I 2.9 I 75.6 I
I I I I I I I I I I I I I I I I
I 65.7 I I 01/04/67 I 14 I O I 1 1 I 47.5 I 9. 2 I 7. 2 I 0.00 I 0.21 I 7 I 1.0 I 78.1 I
I I I I I I I I I I I I I I I I
I 65.7 I I 02/C6/67 I 16 I O I 1 I I 50.1 1 10. 7 I 7.1 I 0. C0 I Q.22 I 10 1 1.6 I 95.7 I
I I I I I I I I I I I I I I I I
I 65.7 I I 03/17/67 I 16 I O I 1 I I 54.2 I 11.1 I 7. 3 I 0.00 I 0. 35 1 12 1 2.01 103.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I 04/18/67 I 14 I O I 1 I I 66.4 I 7. 0 I 6. 9 I 0.00 I 0.41 I 6 I 3.5 I 75.2 I
I I I I I I I I I I I I I I I I
I 65.7 I I C5/10/67 I 13 I O I 1 I I 67.9 I 8. 0 I 7. 0 1 C.C0 I Q.46 I 8 1 2.0 I 87.9 I
I I I I I I I I I I I I I I I I
I 65.7 I I C6/CS/6T I 13 I O I 1 I I 68.0 I 6. 5 I 6. 9 I 0.00 I 0.38 I to I 1.1 I 71 .4 I
I I I I I I I I I I I I I I I I
I 65. T I I 06/30/67 I 12 I O I 1 I I T6.0 I 3. 1 1 7. 3 I C.14 I 0.85 1 8 I 2.0 I 36.8 I
I I I I I I I I I I I I I I I I
I 6 5. T I 1 07/14/67 ! 9 I O I 1 I I 77.6 I 2. 8 1 6.71 0. 31 I G. 71 1 12 I 1.9 I 33.7 I

O O O
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_ _ _ _

1 1 I I I I I 1 1 I I I I I I I
I 57 Ail 0N I 1RI8- I D AT E I HR I DE P TH I REC. I SECCHI I TEMP 1 D/0 1 PH I MN I FE I T UR8 I BOD I 10/0I
I NO. I UTARY I M0 DA YR I I I TYPE I DISK I I I I I I I I I
I I I I I I I I I I I I I I I I
g g _ g ___ g _ __ _ g g g _ -- - g ___g______g_____.g g g g -gi

i I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I
I 65.7 I I 07/24/67 1 9 I O I 1 I I 78.5 I 1. 6 I 6. 9 I 0.45 I 0.63 I . 1.5 I 19.7 I

I I I I I I I I I I I I I I 1 1

I 65. T I I 08/04/67 I 09 I O I 1 I I 82.0 I 1. 5 I 6. 6 1 0.23 I 2.32 1 10 1 2.71 19.1 1

I I I I I I I I I I I I I I I I
I 65. 7 1 I 09/C5/67 I 15 I O I 1 I I 79 4. 3 I 6. 9 I 0.08 I 2.57 1 17 I 1.7 I 53.0 I

I I I I I I I I I i 1 I I I I
I 65.7 I I 10/17/67 I 14 I O I 1 I I TC. a 5. 6 I 7.1 I 0.41 I 7 I 1.3 I 62.9 I

I 1 I I I I I I I I I I I I I.

I 65.7 I i 11/27/67 I 14 I O I 1 I I 55.3 I 8. 3 I 7.1 I ( I 0.63 1 13 I I 79.1 I

I I I I I I I I I I i 1 I I I
I 65. 7 I I 12/11/67 1 14 1 0 I 1 I I 51.2 I 8.2 I 7.01 0.00 1 0.30 I 8 I 0.9 I 73 .3 I

I I I I I I I I I I I I I I I I
I 65.7 I I 01/18/68 I 14 1 0 I 1 I I 44.5 I 10. 4 I 7.1 1 0.00 I Q. 79 1 16 1 1.2 I 86 .1 I
I I I I I I I I I I I I I I I I
I 65. T I I 02/12/68 I 14 I O I 1 I I 46.5 I 10.4 I 6. 8 I 0.00 I 0. 63 I 68 I 1.2 I 88.3 I

I I I I I I I I I I I I I I I I
I 6 5. T I I C3/C8/68 1 13 I O I 1 i I 49.3 I 10. 6 I 7. 4 I 0.06 I 0.41 I 10 1 2.0 I 92 .3 I

i 1 I I I I I I I I I I I I I I
I 65. 7 I I 04 / C1/68 I 16 I O I 1 I 1 56.2 1 8.9 1 7.1 I 0.00 I O. 74 I 28 I 1.3 I B6.5 I

I I I I I I I I I I I I I I I I
i 65.7 I I 06/04/68 I 15 I O I 1 1 I 74.5 1 4. 9 I 6. 9 1 0.22 1 0.82 1 10 1 1.4 I 56 .9 I

I I I I I I I I I I I I I I 1 I
I 6%1 I I 08/27/68 I 15 I O I 1 I I 83.5 1 2. 3 I 6. 8 I 0.22 1 1 35 I 8 1 1.5 I 29.4 I

I I I I I I I I I I I I I I I I
I 65.7 I I 03/04/69 I 16 I O I 1 I I 48.0 I 8.7 I 6. 8 I Q. 03 1 1.71 1 23 I 2.4 I 73.9 I

I I I I I I I I I I I I I I I I

I 65.7 I I 07/16/69 I 14 1 0 I 1 I I 86.5 I 3. 5 I 6. 7 I 0.09 1 L 45 I 4 I 1.4 I 46.5 I 3

1 1 I I I I I I I I I I I I I I
I 65.7 I I 08/19/69 I 15 I O I 1 I I 85.0 I 4. 3 1 6. 7 I 0.28 I 0.73 I 7 I 1.1 I 55.7 I

I I I I I I I I I I I I I I I I
I 65.7 I I 10/07/69 I 13 I O I 1 I I 75.5 I 5. 3 I 6. 4 I Q.16 I O.44 I 15 I 1.71 63 .0 I

I I I I I I I I I I I I I I I I
I 65.7 I I C2/10/TC I 12 I O I 1 1 I 45.0 I 11.8 I 6. 4 I 0. 0 I 44 I 9 1 1.2 I 97.7 I

I I I I I I I I I I I I I I I I
1 65. 7 I I 04/23/70 I 15 1 0 1 1 I I 64.5 I 8. 3 I 6. 6 I 0. 0 1 .30 I 14 I 3.1 1 88.3 I
I I I I I 1 1 1 I I I I I 1 1 I
I 65.7 1 1 06/C4/70 I 15 I O I 1 1 I 74.0 I 4. 9 1 6. 4 I .22 I . 14 I 8 I 1.2 1 56.9 I
i I I I I I I I I I I I I I I I

I 65. 7 I I 07/21/70 1 13 I O I 1 I I 82.3 1 4. 5 1 6.31 .16 I .27 I 7 1 1.4 I 57.5 I

I I I I I I I I I I I I I I I I
I 65.7 I I 11/05/70 1 15 I O I 1 I I 62.0 I 8. 0 1 7. 2 I 0. 0 I .38 I 11 I 1.2 I 80.8 I
I I I I I I I I I I I I I I I 1

1 6 5. F t 1 05/20/71 1 14 I O I 1 I I 70.9 I 5. 0 I 6.31 1.65 I 1.33 I 72 I 2.0 I 56.1 1
I I I I I I I I I I I I I I I I
i 65.7 I I 06/C9/71 1 10-1 0 1 1 I I 14 1 I 6. 6 1 I I 1 I I 76.7 I

I I I I I I I I I I I I I I I I
I 65.7 I I 07/09/71 1 11 1 0 1 1 I I 78.5 I I I I I I I I

._ _ _ _ _ . . _ - . . . . .- . _ . _ _ . - --...-_,.,_ ___ ._ ._. _.- ._ . __ - - _ _ _ , _ _ . _ . . - _ _ _ _ , _
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Amendment I (New)

EP Table 3.9-7 (Continued)

I I I I I I I I I I I I I I I I

I S T Al l ON I T R I D- I D A T ti I HR I OE PTH I REC. I SECCHI I TEMP I 0/ 0 I PH I MN 1 FL 1 TLRB I BOO I % 0/0 I

I NU. I UTARY I MO DA YR I I I TYPt I DISK I I I I I I I I I

I I I I I I I I I I I I I I I I

l-- -- I I- - ----I----I - 1 I -- I- -1-- E ----- I I --I I I -I

I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I

I 65.7 I I 07/21/71 I I O I 1 I I 78.J l 3. 2 I I I I I I 38.5 I

I I I I I I I I I I i 1 I I I I

I 65.7 I I 09/02/T1 1 10 I O I 1 I I 79.5 I 4.9 I I I I I I 60.4 I

I I I I I I I I I I I I I I I I

I 65.7 I I 08/16/T1 1 10 1 0 1 1 1 I 79.5 I 6.4 I I I I I I 78.9 I

I I I I I I I I I I I I I I I I

I 6 5. T I I 09/C1/71 1 10 I O I 1 I I 85.0 I 5. 9 1 I I I I I 76.4 I

I I I I I I I I I I I I I I I I

I 65. 1 I I 09/23/71 1 11 I O I 1 I I 78.5 1 5. 8 I I I I I I 71.5 I

I I I I I I I I I I I I I I I I

I 65.7 I I 10/C8/71 I I O I 1 1 1 75.9 I 6. 6 I I I I I I 78.5 I

I I I I I I I I I I I I I I I I

I 65.7 I I 10/ 15/ 71 I 13 1 0 I i I I F1.3 1 6. 1 1 7. 0 I I .33 I 12 I 1.6 I 68.5 1

I I I I I I I I I I I I I I I I

I 65.7 I i 10/20/71 I 11 I O I 1 I I 70.2 I 6. 5 I I I I I I 73.0 I

I I I I I I I I I I I I I I I I

I 65. 7 I I 11/C2/71 I 11 I O I 1 I I 69.8 I 6. 3 I I I I I I TO . T I

I I I I I I I I I I I I I I I I

I 6 5. F I I 11/16/71 I 10 1 0 1 1 1 I 64.0 I T.1 I I I I I I 74 .0 I

I I I I I I I I I I I I I I I I

I 6 5. T I I 12/C1/fl I 10 1 0 1 1 I I 55.7 I 8. 9 I I I I I I 84 .8 I

I I I I I I I I I I i 1 I I I I

I 6 5. T I i 12/13/T1 I 12 I O I 1 I I 58.J I 9.8 I I I I I I 95.2 I

I I I I I I I I I I I I I I I I

I 6 5. T I I 12/ 28/ 71 I 11 I O I 1 I I 59.9 I 9. 3 I I I I I I 92.1 I

I I I I I I I I I I I I I I I I

I 65.7 I I 01/14/72 I 10 I O I 1 1 I 53.0 I T. 9 I I I I I I 71. J I

I I I I I I I I I I I I I I I I

I to. T I I 01/21/72 I 10 1 0 1 1 I I 51.5 I 9. 2 1 7. 2 1 0.16 I 2.23 1 36 I 1.5 1 82.3 I

I I I I I I I I I ! I I I I I I

I 6 5. T ! ! 02/C2/12 1 13 I O I 1 I I 49.1 I U. 7 I I I I I I 75 .8 I

I I I I I I I I I I I I I I I I

I 65. 1 I I 02/25/72 I 10 I C I 1 I I 46.5 I 10. 1 I I I I i 1 85 .8 I

I I I I I I I I I I I I I I I I

I 6 5. T I I 03 / C6/ 72 I 10 I O I 1 1 I 49.9 I 10. 2 I I I I I I 91.2 I

I I I I I I I I I I I I I I I I

I 6 5. T I I 0 3/ C9/ 72 I 14 1 0 1 1 I I 53.0 1 11.9 i T. 2 1 0.00 1 0.30 1 12 I 2.5 1 108.3 I

I i I I I I I I I I I I I I 1

6 5. T I I 0 3/ 2 H/12 I 10 I O I L I I $6.6 1 11.0 I I I I I I 1 04 .9 I

I I I i 1 I I I I I I I I I I

i 6 5. T I I 04/14/T2 1 09 I O I 1 I I 62.0 I 9.8 I I I I I I 99.0 I

t i I I I I I I I I I I I I I I

65. T I I 04/27/72 I 10 1 0 1 I I I 64.5 1 8. 3 1 1 I I I I 88.3 I

I I I I I I I I I I I I I I I I

I 65.7 I I 05/C5/ 72 I 10 1 0 1 1 I I 66.5 I 8. 9 I I I I I I 95 .7 I

I I I I I I I I I I I I I I I I

I 6 5. ( I I 05/23/72 I 11 1 0 1 1 I I 70.5 I 6. 7 I I I 7 I I 75 .2 I

O O O
. - - - -
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Amendment 1 (New)

.

ER Table 3.9-7 (continued)

I I I I I I I I I I I I I I I I
I ST AT ION I TRI&- I D AIE I tet I DEPTH I REC. I SECCHI I TEMP I 0/0 I PH I MN I FE I T UR 8 I BOD I 3 D/01
I NO. I UTARY I M0 D4 VR I I I TYPE I DISK I I I I I I I I I
I I I I I I I I I I I I I I I I
I -I I -

I- -I I -I I I I I I I I I I -

I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I 65.7 I I 06/06/72 I 10 I O I 1 I I T4.0 I 7. 2 I 7.1 I 0.00 I 0.22 I 12 1 1.6 I 83.6 1
1 I I I I I I I I I I I I I I I
I 65. 7 I I 06/ C T/ 72 I 13 I O I 1 I I 74.2 I 9.1 I I I I I I 1 05 .7 I
I I I I I I I I I I I I I I I I
I 65. T I I 06/26/72 I 10 I O 1 1 I I 76.0 I 8. 7 I I I I I I 1 03 .4 I
I 1 I I I I I I I 1 1 I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I i I 1
I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I
I I I I I I I I I I I 1 I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I 1
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I i 1 I I
I I I I I I I I I I I I I I I I l
I I I I I I I I I I I I I I I I '

I I I I I I I I I I I I I I I I |
I I I I I I 1 I I I I I I I I I
I I I I I I I I I I I I I I I I
I 1 I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I 1 I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I 1 I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I I I l
I I I I I I I I I I I I I I I I |
I I I I I I I I I I I I I I I I I

.)
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ER TABLE 3.9-8 (Page 1 of 5)

Measured D0 and BOD for Four Stations" below Wylie Dam (1959-1972)

Date Wylic Tailrace US 21 SC 5 Sc 9
DO BOD DO BOD 00 BOD DO BOD

6/ 6/72 7.2 1.6 7.0 1.7 7.7 2.3 5.3 2.3
1/21/72 9.2 1.5 11.2 1.1 8.3 1.7 9.6 2.3

.10/15/71 7.0 1.6 5.9 1.4 7.0 1.2 7.8 1.8
8/12/71 - - 4.7 1.9 5.8 2.0 5.4 I.9
6/10/71 6.6 - 7.9 1.2 7.4 1.6 5.4 2.2
5/20/71 5.0 2.0 6.2 2.5 6.4 2.2 6.3 4.311/ 5/70 8.0 1.2 8.0 0.9 7.0 7.5 6.7 2.2
7/21/70 4.5 1.4 5.5 1.6 5.1 1.7 4.8 2.16/ 4/70 4.9 1.2 5.2 1.4 5.6 2.1 6.5 2.54/23/70 8.3 3.I 8.3 3.2 8.6 4.4 7.0 4.8
2/10/70 11.8 1.2 11.7 1.5 10.4 1.9 9.9 2.3

10/ 7/69 5.3 1.7 7.1 1.8 4.9 3.4 6.2 2.7
8/19/69 4.3 1.1 5.6 1.8 6.2 1.5 5.5 1.4
7/16/69 3.5 1.4 5.6 2.6 7.0 2.7 5.2 2.6
3/ 4/69 8.7 2.4 10.2 2.3 10.1 3.7 10.5 3.1
8/27/68 2.3 1.5 5.7 1.1 7.4 1.3 5.0 2.36/ 4/68 4.7 1.4 6.3 1.9 7.2 5.4 4.9 2.14/ 1/68 8.9 1.3 10.0 2.2 6.2 3.6 6.5 4.23/ 8/68 10.6 2.0 12.7 2.4 9.5 4.6 10.1 3.52/12/68 10.4 1.2 10.5 1.0 9.7 5.3 8.6 5.31/18/68 10.4 1.2 10.9 1.3 10.8 2.2 10.9 2.8

12/11/67 8.2 0.9 8.7 1.5 7.3 8.0 8.0 2.7
11/27/67 8.3 - 8.3 - 6.3 8.5 6.2 6.0
10/17/67 5.6 1.3 6.3 1.9 6.3 1.8 4.9 2.5
9/ 5/67 4.3 1.7 5.2 1.6 3.6 5.8 6.1 2.6
8/ 4/67 1.5 2.7 4.5 2.3 3.6 2.2 4.0 2.8
7/24/67 1.6 1.5 4.8 3.1 3.5 2.7 6.1 1.7
7/14/67 2.8 1.9 5.5 2.4 4.3 2.6 3.1 3.6
6/30/67 3.I 2.0 6.9 2.3 3.6 3.4 3.8 3.96/ 5/67 6.5 1.1 7.3 1.9 4.1 4.9 4.1 3.5
5/10/67 8.0 2.0 10.0 3.0 2.4 6.4 7.0 4.6

Amendment 2
(New)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ , _ _ - _ _ . _ . , - _ _ - . - _ - - . _ . . - _ _ --
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ER TABLE 3.9-8 (cont'd) (Page 2 of 5)

Measured 00 and BOD for Four Stations" below Wylie Dam (1959-1972)

Date Wylie Tallrace US 21 SC 5 SC 9
DO BOD DO BOD DO BOD DO BOD

4/18/67 73 3.5 8Y - 7 Y 3.3 53 4.8
- -

3/13/67 11.1 2.0 11.3 - 6.7 7.4 4.7
| 2/ 6/67 10.7 1.6 12.1 - 8.3 3.5 8.6 2.8

1/ 4/67 9.2 1.0 9.6 - 8.8 1.8 9.0 2.712/ 5/66 8.3 2.9 9.4 - 9.7 2.7 9.8 3.6
10/17/66 5.5 0.8 6.7 1.2 3.6 2.2 4.9 2.4
9/23/66 7. 0 1.6 6.4 1.4 4.9 1.8 - - ;

9/ 6/66 3.2 2.0 6.3 2.2 3.7 1.9 5.1 2.5 |8/15/66 4.4 1.1 5.7 1.3 4.0 3.0 4.9 -

8/ 2/66 6.1 0.6 5.8 1.7 5.3 1.6 4.6 2.2
7/20/66 4.7 1.8 4.6 1.6 2.1 6.6 3.6 2.57/ 5/66 3.5 2.3 5.2 2.6 5.4 2.0 5.7 2.7
6/17/66 6.0 1.4 6.4 1.0 3.7 1.6 2.6 3.36/ 3/66 7. 0 3.3 7.2 5.3 6.0 3.0 4.5 3.1
5/10/66 7.4 2.1 8.2 2.0 7.0 2.8 6.3 4.04/ 8/66 10.0 - 10.3 - 5.8 - 7.2 -

3/ 2/66 9.9 - 10.1 - 9.3 - 10.0 -

2/ 3/66 12.1 - 12.0 - 10.1 - 9.7 -

1/14/66 9.5 - 9.7 - 8.4 - 8.2 -

12/ 8/65 10.9 - 9.9 - 7.1 - 8.4 -

11/ 9/65 8.4 1.1 8.8 1.3 9.7 2.0 6.7 2.0
9/16/65 3.7 - 5.4 6.0 - 4.2 --

9/ I/65 3.9 1.1 4.9 1.5 4.9 1.7 4.8 1.6 |

8/13/65 4.1 - 5.0 - 4.3 - 6.5 -

|7/28/65 4.0 2.2 4.2 4.1 4.1 1.7 5.6 3.2 1

6/ 2/65 5.0 3.4 6.3 2.7 6.5 3.5 5.0 3.7
4/ 6/65 8.9 1.3 8.7 1.6 8.1 2.7 8.9 2.0 ,

3/ 8/65 10.6 2.9 11.0 2.9 10.7 4.6 10.6 2.9 I

2/ 9/65 10.7 1.7 11.1 1.7 9.8 .3 9.4 3.6
1/12/65 9.3 .8 9.6 1.2 9.6 2.8 9.3 2.9 |

J

Amendment 2
(New)

e G G !

- - -- __
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ER TABLE 3.9-8 (cont'd) (Page 3 of 5)

Measured D0 and BOD for Four Stations * below Wylie Dam (1959-1972)

Date Wylie Tallrace US 21 SC 5 SC 9
DO BOD 00 BOD DO BOD 00 BOD

11/30/64 8.0 1.0 8.1 1.3 8.3 2.0 8.3 1.1
11/10/64 7.6 1.1 7.6 1.2 7. 7 1.8 8.1 7
10/13/64 7.0 1.3 7.2 1.5 7.0 1.9 7.3 1.7
9/15/64 6.0 1.1 6.4 1.2 6.3 2.0 6.5 2.3
8/18/64 4.7 1.2 5.2 1.1 5.2 2.4 5.8 2.9
8/ 3/64 3.9 .6 6.1 1.2 4.2 1.9 5.5 2.0
7/21/64 4.4 .9 4.4 1.3 4.4 1.6 4.4 1.0
7/ 6/64 4.3 .8 6.6 1.1 6.6 2.1 8.6 2.8
6/15/64 3.7 1.2 4.5 1.5 4.2 2.1 6.4 1.8
6/ 2/64 4.9 1.4 7.3 2.0 3.0 7.6 7.3 5.2
5/14/64 7.5 0.7 8.5 2.0 6.2 2.0 4.5 2.4
4/ 2/64 9.4. 2.1 9.6 - 7.0 5.1 8.7 3.1
3/11/64 9.9 2.5 9.9 - 8.7 6.3 9.0 3.6
2/11/64 9.8 1.6 10.2 - 8.6 3.3 9.2 3.0
1/22/64 10.8 1.2 11.0 - 9.1 4.3 10.5 2.0

12/ 3/63 9.0 1.6 9.2 - 7.3 5.3 8.5 2.8
11/12/63 8.2 1.2 8.9 - 9.8 1.8 5.6 3.5
10/10/63 6.0 1.4 8.0 1.9 8.1 1.6 6.0 1.8
9/18/63 5.1 1.3 5.2 1.5 4.3 2.5 4.1 1.9 '

9/ 2/63 7.2 5.6 - 7.3 2.4 5.0 -
-

8/19/63 2.4 1.2 5.0 1.9 8.4 1.3 6.7 2.1
7/31/63 3.4 1.5 6.0 2.4 3.8 1.6 6.8 2.8
7/15/63 2.6 1.1 4.7 1.4 5.4 4.4 7.0 1.3
7/ 1/63 6.2 1.8 6.4 1.7 7.4 2.4 5.2 3.3
6/18/63 3.4 .4 6.5 3.0 3.1 4.2 5.8 2.4
6/ 6/63 5.1 1.5 5.6 1.8 5.6 2.3 5.9 3.7
5/ 6/63 8.1 0.9 7.6 1.2 5.7 4.6 5.1 2.4
4/ 1/63 8.0 4.5 8.2 .8 6.0 4.5 5.9 3.0
3/ 6/63 11.4 1.7 9.9 3.4 8.0 7.0 9.4 4.2
2/ 6/63 10.9 1.9 10.8 1.2 9.4 2.5 9.0 1.6

Amendment 2
(New)

L___________________________--.__._.___--_.-- - - - -- - - -- - - - -
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ER TABLE 3.9-8 (cont 'd) (Page 4 of 5)

Measured D0 and BOD for Four Stations" below Wylie Dam (1959-1972)

Date Wylie Tailrace US 21 SC 5 SC 9
DO BOD 00 BOD 00 BOD 00 BOD

1/14/63 11.0 3.2 11.0 1.2
1/ 7/63 10.9 1.1 li.2 5.1 8.7 5.1 7.7 5.3

12/ 3/62 9.8 - 10.3 1.5 7.5 2.3 7.5 2.5
11/12/62 8.6 1 9.0 1.7 7.2 2.7 7.0 3.0
10/23/62 6.1 0.7 7.I 2.4
9/24/62 6.8 2.7 6.0 1.3
9/11/62 6.0 1.1 6.6 3.1
8/28/62 7.1 1.2 7.5 2.1
8/15/62 4.8 1.5 6.2 1.8
7/31/62 4.3 - 5.4 2.2
7/ 5/62 5.5 1.0 5.4 1.2
6/ 6/62 4.5 .2 5.5 1

5/ 9/62 7. 7 .6 7.5 -

4/ 4/62 9.4 1.2 9.5 1.7
3/ 5/62 9.9 1.7 10.0 0.6
2/19/62 10.2 - 10.2 -

2/ 5/62 10.5 .1 10.1 .3
1/23/62 10.3 - 10.2 -

1/ 4/62 9.7 1.0 10.1 1.C
12/ 7/61 8.5 1.3 8.5 3.9
11/ 8/61 6.5 1.6 7.9 .2
10/11/61 6.3 1.1 - -

8/22/60 6.0 - - -

8/ 9/60 4.5 - 4.3 -

7/25/60 3.4 -

6/20/60 4.4 -

5/16/60 7.5 -

4/14/60 9.2 -

9/ 2/59 3.7 -

8/14/59 4.3 -

Amendment 2
(New)
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ER TABLE 3.9-8 (cont'd) (Page 5 of 5 )'

tieasured 00 and BOD for Four Stations" below Wylie Dam (1959-1972)
, ,

Date Wylie Tailrace US 21 SC 5 SC 9
00 BOD 00 BOD DO BOD 00 BOD

8/ 7/59 4.5 - - - - - -

6/29/59 3.8 - - - - - -

i
i

!

!

!

;

j

,

r

9

4

1

*See ER Figure'4.1-19 for location of these points.
Amendment 2

(New)

.
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ER TABLE 3.9-9 |

i

:Summary of D0 and BOD Measurements below Wylie Dam '

Wylie Tailrace US 21 SC 5 Sc 9 :

# % # % # % # % !
# D0 Readings <13 122 100 113 100 9E 100 93 100

12 120 98 110 97 94 100 93 100 i
11 115 94 102 90 94 100 93 100
10 103 84 87 77 89 95 87 93 1

9 88 72 76 67 79 84 76 '82 i
8 72 59 62 55 67 71 65- 70 |
7 58 48 49 43 48 51 54 58 |
6 47 39 31 27 35 37 38 41 !

5 39 32 10 9 25 26 18 19 |

4 19 16 0 0 13 14 4 4 |
3 6 5 0 0 3 3 1 1 i
2 2 2 0 0 1 1 0 0 |
1 0 0 0 0 1 1 0 e i

i

k
'

# BOD Readings 2 0 98 100 89 100 88 100 83 100
1 82 84 83 93 86 98 82 99 i

Q' 2 22 22 29 33 63 72 69 83 i

3 6 6 10 11 34 39 31 37 i
4 1 1 3 3 24 27 12 14
5 0 0 2 2 15 17 4 5 !
6 0 0 0 0 8 9 1 1 |7 0 0 0 0 5 6 0 0 4

8 0 0 0 0 3 3 0 0
t

i

i
!

|
!
t

.

Amendment 2 i

(New) j

;
,

O !
!

!
!

)



w e=== ma= %

,. - _ . 44? A . -_

, et_ .. -- n's' .

IU*] , ,
r s,

I I t
! ,

,._
2.-.4-

I t

--a-
,,9...,

_ _ , _ .| | | ||| | U|. _ , . , _ _ I), .,

,

._j 5 | .. . .. 1 . . - . ., j , 'L**.
,w ,' .

..L 4 , 4
J

di * ~ b' - ~
*w --

f r ' t ==*ama ~ . _ , ,, .. f+r . r ..i..
. ,

<

g
*.- -8

y
' " " ' ' ' ' - * ! I '

. $ l . .. . _.-g.., m.pu=4 $ - - |~~~ -- - - g - : -y ==3== =.:= qn -m=.4

;- L ; t i . -. 3 .- ! -2 1 j .- p.;, .. !j . i!! - :i : --, .

!;. 1 H :i H H E I!) B E B B

,. sciee% ;g ,id re
- ;;;'. - ,.*;n, . y-

-

_ . . .L. .s - _ .- _ -i. . . _ . . . . . . . _ . r.

T7 Pr. A4 th?AWf $TutCTURE

- AI -

' ' " *

f..___aI..
< -4- 4 '_.-.1,_ .r .. - --- .._. - + : 4- .. -, -. a ' _ . a_ ._. &

,

|, -q'
!

,

. ' . . .|. |-

,
. $a e

\

|
'

I f e

-J '

,

'

' '
,. . - - - ~ _. - _

.
- * '~

, |)
'- , ^f - "

,,

, 1 MJ '"'' l ' L, m , _.,
,. ,

,_ - | , _, , e

=,,a y r.. . - ''yw.,w,. yw7'_
/

_.'_.,m,q m,_',_w._- t ,%7 7
d,'t.__..___i,,

. _ , i uy 1

6 . s e .+ -- me _. ., . . - . .

L. .**P8'- - . - - - . - .

Ef tTtON ' A A'

d *%r, , eK***

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



. _ . . . . . .

.

I
_-

m

Mri[q Lil LL! I !i lii n illi'j a t il flWlE i i Lil

,! ' ' ' ' ; ~ ., ._ .1 gen e
, . . . , - . . , .

,m;:g n m.,:====:=
1
'J=_a_s x=:w,lrrSR9' _ , _ .

~

eww m___.
-

7 ,
, ,

g 3|
---_.A
=#

u_aa : 7
.,-_z.- - _ . . . . . - . . - - . - - ,

n.----__'1_
__....F

!_ _ .

',1.m

* -" ' " "

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

i
i ! ! !
l ! j i < --. .

:
. . .

.

[.p; rLJ ,c.-CD_LJ l' I
~~~

- . _ ,
'

__ .
.. .

7._w.. ._ - . . .. . - . _ _ . . . - h- - . . - - .

~ ~ ' ' (jy
-

ja J,i 1 ji I

,

i

- l J

g:g_g_'.g__4__y yJ 'g g ._i
c i

>

,m i| [ j ! m ANSTEC
-

3r a,t y - iy
e - W . . - u , , ,n APERTURE

3 .- . .-. 4 ._ _p m. .1

:t
.. .- .

. -
I

- ,e. 3 .

i11 : i . _ . . . . < _ _ '! CARD
.

i:
; ; m

a.- ..--><m, .. . a ucmo 'e e-

g o Availablo Ort
pP6'1Ure Cardr-ac . . .

:. . . . .

,1:, 1~~

?O x (._dd fi) ,

a i t. , ; , u
'

?,-?_"* 1 I
~

.==.- py ._
, u __. s. ~

,

L-- F -

1 li ;

i |i
4

! i'
;- S<. -

$s
'i D !'-

I.
' O ! !l I | . | |J .

d 7 ' b e -d*--- |}_ a:.. g Pj:w!;.<f _ , ~ . -y |

' "

' --m
' aCd | Ig

es t 4wa s

. . . - . . . - . - . - . ~ . . . - - . . . ' ,,,, .e _ e.

|
.

O tok CP &l '$ - G
i

ALLEN INTAKE STRUCTURE i

CATAWBA NUCLEAR STATION

ER Figure 3.1-1 |

Amendment 1
(New) !

,

i

^
_. C 3

$

. _ _ . _ _ _ _ . _ _ _ _ _ _ - . _ _ . _ _ _ _ _ _ _ _ _ _ _________________.t



- -W.i. & -M_ -- - #A , _ . 2 4 4 .---4 ==<--w .---~4## -,.ae+ -A ~_

4

2

+
_

m

.\
| | | 14

'l 1 -

7\

- '/ 1,=1
I | 11| | |i

,

la / - I
h I -

t,
1 -

, j .- 1

- s
*

_

-u-- - .g. . .. s.5{f,
'[ ;, I

i . ), ( =p
y,p4__33 v

s a.
h_ ~'^5

w -
J- -

e E RA._ % .
.-.

Q
.-

[I I I lE l i / . Em Mg.

'
-

m $weda

5

kYk *

, . .'m r

}

!

:
6

?
a

b 8?st. _
'"

,i f[; -T 7 -mww

,/ h_
~~

'e;s

y _ -*. - | g!a '.-:

n :

|) (e: .
-

:
i,

.

, ,

a ; : 4'

;
-

;.
! sr

,

'uu i i
i

' b
b ,

,
1 h,

' |.r t=== = =
. . , *

m see . [
' f *

. G
G --

-I!., .,

NET 10N 'A- A*

f*
! ! .,! 2,I

.

* *

;
i

y ?

n ~?
t.

- _
' .,:- - _ _ ._ '

\ / ~ * **/.
-'
\ /,

- eene

|r n

wh \
'' / \/ (

*
.-a a

3 \ / [\ l,

j_i
,

l. \ / . '.N .
' / \-

w
. ~.: ;

|I i y_al na! ! .

!
*

( as ar
,

as

acrm c.e 1
,

i
!
J
6

t eWW imet.W

-_



i

|
|

.. _.

**C

f- s =====

.;..= 7 . ,.___ _)
. . = _ _.

g- -[- 2-
I v s

- C_~ ,.
i,

, , ,2;

u_ - |._ mg - !.z
,

.. ;-_: .g_p_. c. .- _ _ _ . - , .

, s_ ,

xj y e 1:e >
-

i
,

'

Ij,'' \!'_ 1_/:...---------r -

= *4__p- _,.., m ___t
n ] /je i s. i+a

,.. e t/'u a -' . ._ _3 i

|
,

*-

___ _ spi __c____t 3
i

_ _, _ _ s _ ._ ,

-. -

m. . - ,,m.,

r , . . ,=.

,

=, - . ~T ANSTECc., - . ~ _, -
__

W, .- '' )C APERTURE
~~~~

:

. , , ' ,

-
_ . -

0
.. .

CARD
. _ _ _ . ___ :i .t -

.;.

,
'

''

') |:
.3 ' '

Also Available ons
:

-

-_
. ..

. J, Aperture Card ;
,,

'

-- .-..

y j .

,

,

_ : :.a-- -- i
'

|,

. . . ;

V '

.
_.-

L _.<___ . ! _._ . .< !
|

mve .. ...

i

I

qqo soo o1% E
ALLEN DISCHARGE STRUCTURE

CATAWBA NUCLEAR STATION

ER Figure 3.1-2

Amendment 1
(New)

4

-======



.-

e4

. A -

I 1 N. h is

b %s p y,

.[> . .. \ ,, _./ b #" b
;

h . I,

i -- . ,' # {| \ p *.
'

II *[' 7,h g ***\ *, )
.

)* * * '

y. ,

-

3,,, ,,,s
- -. *q f

#f1E$73
,

~ ! ' [/
gWITHERS BRIDGE % WARIN A , ^ ~ , _ , [\.

.. N /--

% ,D >.,' Fey (G,'*! h" 4 c.,

~, 4',*% / / / ? / *' ** ; ' , _ , ' .3 ,

{/,-... 'y ,
'"*

., / t -, /-

D$ ji LU 'p+ 3,
~

~ b.- __ _ , ) L
_. ,,, .

j1% % h6'' *P W KLENBURG COtMTYi PARK ,' //
,. ;..

hEEN ,'f*'*"" , _ ' ITH
kk

e,

*** /
,

'M 4 ACCCQS/ AREA., t S7'i

M., f r** ,,, 4 * ** q p .Q ' '''' /. r- LONG, m
. ^

'
\ '

0 T.' ,' % (A(
''

** s >
, ,

-$ *_"' ' ,n - -< r -

'

'C P,,,,,
./ i.t'Re<

.g

Ah w- %N. e * [ BUSifR
*eq , . .- --s-.,

.

c1^
- t Jr- ; . , " ' 'N

t s '
a /.

3,s.cc
b-- v4 ce's 7"

.. . ' I
s '

' -=1
AND.I

~ -

** . .. gp cess AREA , ,J'* +"*i ..
A d, V* .'. .*g '. . S

's -

' -=
,

THUND R' ' "* ' ' * "'
[

, ' , . . _ ., < . . _ , 3
's d#

,
.

~

|f}ge s

s, F # ~ T %
.- A f t.,

e% j )* 4r
~

,,
p -(, / a~b' ' * '

,[ g

4 / ..f 'L/ 3 ;

1

) f i ,, eg
.

,

i .- . -% ,g'-,~. ss; \ ...
'" x; (s

,

E !\ . ,, I ,?, %* f /|s -
, ,,

(/v#g +\. . >. . ., ~ ,,

w v,1,R |,~s,,' ; ;
.

' 't- -
j e ../'

e s t~. y$ - | , n] .

.i-.x
*'

,,1 ,f'- N~ a a ,

G >

y- t ,.- _ , ,; y..

: ,,' Q' '\
_

-
,

% y ./* -
, , ~ . . .,

\ '*
-

f. CROWDERS CREEK* *
** A - x ~

. 1%SS AREA

>
_ (' \,. 2 A 'J .

%~
, m

I ! > ,

k /
'

[/. . *, %
/

1* .r <.
5 5 V,(* \s-

;; . s s
-

'

0 ., ; t.,

*a
3..

$ $ ii- .j3
E 2 i , SYMBOLS, . .

; / a;

/ f Y PROVIDEDBY DUKE POV
k (ON NVED ROADS UNLESS NOTd

E PROVIDED BY OTHERS
DUKE POWER COMPANYl

I
h PROVIDED BY OTHERS O

. , _ _ _

. _ _ _ _ .__ _ _ . . . _ _ _



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

nn +n

N ""
(8 $ _____.

g -Q '

s(N+
8 , ;

'' Qc, \
>

B; h ' '

, .,
h NfVDdS I ?.-'

\/p % . ' ' \,

* LACCESS AR
I

- ,:| ',." . .D \, s '

. . .

g $ #+ 4.g \
, '*=\ / ' k SCU" g ~''''"*" \

i . . .

Mb r ;;":73
..) ;..T

' 'K5- \
%,

'

\g,_,Qt tr
'

y 1 \,r ! .

L ., e. yix; -,

A _m
'

' Q )| ?;:
cu.x-* \

X*"*
g '

i

;-)r La >
*-

/. L,\ . we- [ :. ,g,.._ r\s:
-, --

- .

p~ ,,
f 3- ;

4p,7.. ,;-
./

'

-.'.". ' g .-- 3~.
'

_~; j 4.

,. ,

S'. '.*Y
. $ hACCESSAR

'' *
, *

\ .. ,b.g,7 " ,] ISLAND VIEW
~'

j

ira h-L '. f M ' '
' StHOR I \N

,A \ - /.-
*

!-Npq. fj. a.9%c
*

gi:

~. ~ M .. d ,. N .,.. k W , f ()/ pr' '\)
>

4 N L, ANSTEC ;
.

[, ~
..a - .s 3

( APERTURE
< s p- x srg; CARD ;

. . . z. y .. ,;[x : ..
. .- . .., , ,

-|'z ... /.. /s)
. . ~

' , g r_
/ ,| " ' j,,,,

>)
C'' Also Available on j;-- -

.,% . j @) p g .P "_ I ( Apenure Card- '
;~.

.

\ . "' ** ' ' ' , i

%} ,>=.9 % . , (r :
~\ a ?,. ,

' - ~ ~

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

,

~ .
$ l/ . ' Aig;

_~

i

,,r..
~ _ g

, AQ,1 SON CREEK
t |

-

.b . ..s /, . |/ AQCE65 ARE Ab '"tundenlo ped)~
, , , ,

dALLt$0N C * '. AdE
Mcy.S A ;^*c^

q ,

e - a, ..

( .

... ; CAMP jj
._k J.

''
T.1k y .m. -O Rt.y*%D

:

y , e a m ,
\ '

\.
%, |- N - l q }= g %

I,

% ,,

,; 3:": h 2v %q T' -l
. s ,. "

,

s:'~.. %- .

@f Aoic 02. 3- 5oO.

,

$ (, ,P CREATION AREAS IN 5 MILE RADIUS !JER COMPANY jp' NR
onniowie

W' CATAWBA NUCLEAR STATIONLANDS.
ER Pigure 3.3-2

% OTHER LANDS. /

Amendment 1 - |

(New)
i

w ewww eim,i 3 W- wt-r-'N' "



TABLE OF CONTENTS

Section Page Number
!

! 3A RECREATION

" LAKE NORMAf4 - THE I NLAND SEA"

!

|

,

O !
,

ER 3A-i

k . - _ - _ - - _ _ _ - -



GLake XormanG
t
i TheInland ea
,

Q,
lE
||'
I Y|.

f?

i

f

| ?. '

' fi
\r
I

4''

|$% y.
U :- y 3

.

"
!c; ,

ip %,

k n .- ..
1' 9, } 77{..p p f/3

?, , ..j L ~ ", -,

e{ .II . @.N/N;Qj:. .
'

' , ,.i .-,

} yyg; . -o
''

4
^ ' '''

g._p) ;. if,}/ j[ i ; .;;
4-

_ , .

. . x u;w..w m, , :.,; . o m, y , . . .
s- ,

r''w s fy . _ >a .g
. , d A r,. '

-

_s!..,,, , /, ps
-3

1

->,J f-, /
.s t 1

' ' "

<'';j-',,'

p-

e' :jl?:-
* ', ..Y f v . ' +

s }. ('_ 11r''' %,
..

A

, , .

',; : .', . ' .
-|._ A

.

' ' ' $-i-{ O Q
'

i , ;

- , i

i<7,,.,-

:; + ;
.

s.'up 4, . '. 6 - , w.aW*w.i .wm t4 = E, .#4 J M-.

- % ,
w n ~$ % W A _ : ,~ * i 2 M s s s. ,-.

. is.~ . _,5.S
. - -_ -..n^ ~"

i
^

-

WA~ ~ me w , .w

$k[b -:.ME
^

. t"~ .2* #5 --nu. ..m
w WM S

' ~_ 'WW:
.- mvmm ~.

WAj-&[$ 7 W.
9

y
'

r- %

&s_,&W%__ _ u?_ =
|

- .. ..r_
- -

-w
,.

. ws'-wx~ _.Km
- - _, .. ".% ynwel

_

<n - w-
, ___s

m f__ ~ p?W "'of w~TJ - -_ . l~-' p,-ffhc

:.a & } }_~ & g~ e . Wfv z -eW:ps . ,,. p -X ;-

<-a%}Qgy>$gD:,
n n. g- - . g x,s ~

hg#
,

3 M~ .- +Dmm.cex



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

i{e,- i }i

y: 4., ' y,
s - -

, . , ,s; _ v

$ ,' m} ']~~
. - - s

,

. rj_y , f, - . ..,

s/. j .

g,, ,

% /,iQ
'

~I k,/[ ;A \q' , ;

'bjfdtO S ::,(i" Q, $a.,

,/ ' ; (,]
,

'
- -LN

d' Aa i.., , - / .|'; i ,1, .' \ ~ g f j
vQ3 g ,sy j

J yf q,'|
, l~ f|) _.a. M [I ' %. h. . WL

,/- |
~ "

6 rg

Jhhh{% 'Q.?:, % - /f: kthh W 5 '?
" ~'

i

AmQ e vw %,, ,e o m .

.,f ' Q 4),,f[[. [ ~g [] 'e - y &. . ., m y<<v -

. ~ ,1 - Af y - >$ '

: Q , y/ pgt-
> -

/ e '

9,h
,

-f , ,. ,~ '' |

\ *1|

- \,

\
1,

N ]
s

Horses reared and lunged in wild-eyed fright. The crack of musketry mingled with screams of the
newly wounded and sobs of the dying. Frantic hands rammed home powder, patch, ball and a final patch.
Angry eyes lined up the long rifle barrels, and fingers squeezed deadly triggers.

That was Cowans Ford, a narrow, shallow spot in the slow-flowing Catawba River-191 years ago.

Today, a high bank of white concrete holds out two arms of red Carolina clay, and together they
push back a shimmery lake that fingers its way 34 miles in a northwesterly direction. Twenty miles away to the
southwest a switch is flipped and the silence is interrupted by the boil of suddenly-freed water behind the
bank of concrete.

EThis-is Cowans Ford now---a mile-long _ hydroelectric dam transforming that sames slow-flowing Catawbal;

'Tr. River into thdolsgest[ inland body [of; water inL orthi Carolina.M+&v-spMMJ ' ' i . Jg4 A m qqN*
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it was February 1,1781/ when a band of North
Carolina militia, commanded by General William
Davidson, fought a heroic battle it had no hope of
winning at Cowans Ford. Davidson's forces merely
hoped to delay British Commander Lord Cornwallis
in his pursuit of General Daniel Morgan and his
American irregulars.

General Davidson died in the battle, and a monu-
ment nears Cowans Ford Dam and a General Wil-
liam Lee Davidson Memorial Area about one-half .

2

mile away commemorate the historical skirmish. m ,,

A few hundred yards away another metal marker p t
contains " nameplate" facts about Cowans Ford pW "

'

,
-

k[M%
Dam, the lith and last hydroelectric installation bbuilt by Duke Power Company on the Catawba, and
the resulting Lake Norman. h#

The length of the dam, including its earthen
arms, is 7,906 f eet-stretching between the counties &

^of Mecklenburg and Lincoln, with the generating
-

facilities on the Lincoln side.
Construction of the dam was begun in 1959 and p

completed in 1964, and the peaking power capa- w

city of its four units is 372,000 kilowatts. '*['
The height of the dam is 150 feet,25 feet above

'

the maximum water depth in front of the dam. Sur-
face area of Lake Norman, when full, is 32,510
acres and this massive body of water is encirc!ed
by 520 miles of shoreline bordering four counties.

Marshall Steam Station, the first of a multi-billion
generating complex planned for Lake Norman, was *

cunpleted in 1970. Marshall's four units have a
generating capability of over 2 million kilowatts, h,.

and during its first five years on the line the Mar-
NORMAN ATWATER COCKEshall Station has been the nation's most efficient

coal-burning facility.
! Work is now underway on the McGuire Nuclear The lake was named for Norman Atwater Cocke,
I Generating Station near the east end of Cowans Ford retired Duke Power President, and was dedicated

Dam in Mecklenburg County. This two-unit station to the service and growth of the Piedmont Caro-
will have a generating capability of 2,300,000 kilo- linas, along with Cowans Ford Station, by Governor
watts and will cost in excess of $500 million. Terry Sanford on September 29,1964.
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LAKE XORMAN-TFE INLAND SEA l
i
;

h|By Brooks Lindsay, AP |

|

Charlotte Power Squadron :
i |
'

!

"Welcome to the Inland Sea!" So what does this mean to you? Nothing, except ,

He looked like every old fisherman in the world that like the well-known storm on the Sea of Gali- |-short grey hair, a day-old stubble of beard, a lee, Norman can throw up some nasty weather i
,

J cigarette in the side of his mouth and a sizable occasionally. It's deceptive! On a calm day, it looks )string of fish in his hand. like the neighborhood pond. In ten minutes time i

i was anxious to get my boat off the trailer it can whip up wind and waves to swamp a small '

but I couldn't pass that up. fishing boat. This is because the wind has a chunce
' "Come again?" to build up waves over a long distance. If it doesn't
. "I've caught fish this morning." he said, as he swamp you, it can turn your heart to ice as you' moved off to his car,"on a lake that in some places fight your way to shore. It's worse if you have loved

would be called a sea." ones aboard.
! " Read your Bible!" Perhaps if one were to throw all the facts about
| Later, I did. Also, I did some quick research. boating, lake size and knowledge of boating by the
i FACT: user of the lake i

amage,ble to come up w,nto a computer it would j
Sea of Galilee-fo.u,es across at w.ong, eightrteen miles l be possi ith a good recommended Imi idest po. t.4 in

boat size. If we had to guess, to pick a size, it would
i

FACT: Dead Sea- .rty ei t r'niles long, ten pr bably be around , seventeen feet. |
miles across. Salt water. The reason for this is the larger boats are de-

,

signed so well today they'll usually get a poor sailorFACT: Lake Norman-eight miles wid,e at one
gomt, thirty miles long. home. But what about our old, salty, dyed-in-the-
rresh, water. Largest , inland wool fisherman? He wants to fish off the points,
take m North Carolina. in the reeds, bullrushes and up the coves. He likes

; FACT: Lake Norman-built by Duke Power Com- the small, flat-bottomed skiff. Okay, here it is
straight. He'd better be a better boatman than thegany, it helps carry the large boat sailor . . . Not claim to be, but be. He'dpeak electr,c,ity loads ofi

the Piedmont Carolinas, better know what that little skiff can take and know
when to try for home or when to try for a fee shore. |

. Admittedly, it isn't the shape one normally thinks Lake Norman isn't interested in his pride. When
i of as a sea, but there are similarities. he plays with her, he plays her rules. |
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The "Ragpicker" or sailboat man, if he's expe-
- ~rienced at all, will love this lake. He understands c '

'

wind and waves because it's the first thing he
learns. It propels his boat.

So, if one learns a bit about boats, a little about
the weather and something about the Rules of the

*Road (driving regulations) this " Inland Sea," in
addition to being a power producer, is also perhaps
the most pleasant recreation area in the state. s

As we said, it produces power (which Galilee V, ,

doesn't), it gives more immediate recreational ad- dvantages than the ocean, there is no charge for
its use, and it's close to home. i'

3 '
So, I'll see you around Lake Norman . . either

at the State Park or at one of the many access -

Iareas; at my own lot at the foot of Crazy Man Bay . % .,

(leased to me by Duke Power), or in the middle
of the lake. And if I blow my whistle (horn) I'm , ,

not telling you to get out of the way, I'm only tell-
- %*,ing you which way I'm steering my boat.

And if you'd like to know more about anything )
you've read here, including Lake Norman, come . I
look us up in Charlotte in the Spring or Fall. I
great bunch of guys who like people, boats and
boating just like you, the Charlotte Power Squad- / g

ron, will be happy to share their knowledge with <
you-and the nice thing about it is . . It's FREE! ,

Happy boating! As,

n7 ,

_
c;- A

~-

| b

| A-y .

| J? ---

L. Brooks Lindsay, Jr. has long been associated'
|

.

with boating activities and boating safety in the4 -

Carolinas. He is a charter member of the Char-
( ,

lotte Power Squadron and was a driving force
in formation of the Squadron.,

Lindsay is a past commander of the Charlotte
A Power Squadron and holds permanent rank of

commander in the U. S. Power Squadrons. He

- -m-,w-wmy.'"N""] holds the educational grade of Advanced Pilot,

{o
'

] having progressed through Piloting, Seamanship
<

j and Advanced Piloting courses.
4j He has attained 12 merit marks, awarded

@ one per year by the Chief Commander of the
,1

;c 1 1 U.S. Power Squadrons for service beyond normal

i j duties, and this qualifies him as a senior mem-g,

L ._nga ber of the U.S. Power Squadrons.
if 1% ,- --;.%4L , g'F > wmy-

A e Lindsay is an instructor for the Charlotte- m
-:4>' - gg ,ge; we g

5ff" ;Mbk Power Squadron, as are all Squadron members,g
.

M s g " Q
".3

and is a key figure in the several 11-weeksg.ggy
y piloting courses offered free to the public eachy '*g 7 4. 7 <,

) year by the Charlotte Squadron. For informa-j d 6 [ . W . Q r @ q a " q [m* 7-~h . / y ? tion about the next class contact Lindsay or any
,,

Squadron member.
4 a.g u. g. 7 p

^g,5 v .-

g~ ,W~y .g .
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| By Sandy McKeel
d

; Lake Norman Yacht Club

With much wider expanses of open water and depends upon not only wind velocity, but also the '

generally lower shoreline than other Piedmont length of time the particular wind blows and the
power impoundments, Lake Norman offers excel- " fetch," or distance from the windward shore (the
lent, opportunities for pleasure sailing, competitive shore from which the wind is blowing).sailing and overnight cruising. However, .

body of water w.ll present conditions wh.the larger While it requires 10 hours and a 75-m.le fetch,

ii ich should,

for a 20-knot w. d to build waves to their maxi-in
. . .

; be anticipated by the novice and even by experi-
mum height, the v,olent winds in a sudden lineenced sailors who have confined their sport to i

1 smaller lakes. squall have been observed to develop 2-3 foot waves
j Whereas high winds usually produce only a (some swamped skippers have claimed 4 feet) on

chop on smaller takes, a moderate breeze on Lake Lake Norman in 10-15 minutes over a 1%-2 mile
Norman can build substantial waves. Wave height fetch.

i

|
;
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It should be remembered that there can be as
much as an 8-mile fetch when a NE wind is blow-

'

g4
ing toward Cowans Ford Dam out of Reeds Creek. g v3>

.hWhitecaps first begin to appear in a moderate
-

O a /' ~breeze of about 13-18 mph, generally safe for 10-12 [ ./
A Ffoot boats. A fresh breeze of 19-23 mph produces i

. h' %
.long waves with whitecaps covering the water, and /'

*
.

$.is safe for larger boats-although sailing may be f. -
rough and wet. / th -$\When you see a cumulo-nimbus cloud, you have /

Y. [about 30 minutes to make shore before the thunder- /- |
'.

Wstorm hits. It you can't reach safety, prepare to ./:take the usual precautions. Don't be deceived by
the first moderate winds blowing toward the storm. ./

'

They will be followed by sudden gusts striking /' /
~' '

savagely from several directions. s .
i

When. day sailing in a sustained, moderate or [
' SQ~[' 4i

'

gfresh breeze, remember that the waves which may f.,

be small when you start out will be bigger later < a ..

j in the day with no increase in wind velocity. ,, d.
__

1'Zd- a
Ma, l$When beating into waves, try to meet them head- @ u

#~"*on and then bear off to pick up speed before
,

|
heading up into the next one. Non-breaking waves 3 . . . .

m

release very little energy and don't push you back. {QD <1i , ,

i Gravity makes the boat slide backward down the ~" N "
face of a wave, and the wind striking the increas-
ingly exposed hull as it rises in the water pushes

I the boat back.
| Breaking waves in shallow water (depth less than ,,a ,,4ggggg;.gr

half a wave length) release considerable energy ,,, , .)
and should be avoided. In a heavy sea, try to plan ~

#.
-< r.. ,

r9 %eP, 9r -
, , ,'

your course near the windward shore where the
waves will be smaller, and by all means keep your !

~ "}
boat moving. It's easy to be stalled completely by [ y

ja second wave while recovering from the previous c . ,

;

( one. The chances of swamping or capsizing are __ q m-4s

| then very good. __ W i g_ & a '
l Have fun sailing, but make sure that your boat .f T +

and that you are familiar 9 y b g.m|
and rigging are sound, ling before venturing ontowith heavy weather sai :. . m'

Lake Norman. It's a great lake for the " bed sheet
*

-

brigade" but it's also different. , _

,
j.

|
4.

I Charles B. (Sandy) McKeel is a former commo-
dore of the Catawba Yacht Club, located on Duke
Power's Lake Wylie, and the Lake Norman Yacht
Club. He has been sailing for sport for over 25 years,
and it's now a family fun affair with his wife, Mary,- ,) .

. +
Frances, and daughter, Debbie, joining in.

- The Lake Norman Yacht Club is a member of the'

' % 'A
South Atlantic Yacht Racing Association and thei

>
'

'

Y 'f f North American Yacht Racing Union. Although the- q
d, , club's facilities do not a,ccom,modate casual vis-

'

Ei

* - 4 stors, persons interested in sailing or joining the
$ ,'M club are invited to contact a member.

| h 3, ;4 Complete sailing facilities are available and are:

gg gradually being expanded at the club site off\ gj :%|

$(2
County Road 1100. Regular class races are held
on weekends, and as many as 150 boats from all| 4

*C over the Southeast participate in the club's annual
,

'' \ (" invitational regatta each May,
s

(-.

..,
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STATE FISHING AND BOATING REGULATIONS

Fishing in Lake Norman will be among the best waters such as Lake Norman. In brief, these regu- '

available anywhere in the state of North Carolina lations require that all boats mounting motors of
during the lake's first decade. This is the biological over 10 horsepower must be registered with the
history of such power impoundments, and it follows state and mount easily visible state registration
the truth that Nature abhors a vacuum. New lakes numbers, and that a lifesaving flotation device be
usually have excellent food conditions, and this carried for every person aboard a boat.
sets off a fish population explosion that continues All boat operators are expected to follow the
for some five to eight years after the lake fills, usual " rules of the road" safety precautions, and

Lake Norman includes largemouth bass, crap- reckless operation or operation of a boat while
pie, bream, white bass and sauger (an import from under the influence of alcohol can lead to citation
Tennessee) among its game fish, plus catfish, carp and arrest by Wildlife Commission personnel or '

and threadfin shad. The shad were introduced to other peace officers.
provide food fish for the carnivorous game fishes. Regulations concerning water skiing require that

North Carolina Wildlife Resources Commission the tow boat either carry an observer in addition
fishing regulations apply to Lake Norman waters, to the driver, or be fitted with a rear view mirror
just as they do to all public waters in the state. of sufficient size and design to allow the driver

A county resident may fish in Norman waters to observe his skier, or the skier must wear a flo-
bordering his county without a license-provided tation device. The use of the " downed" skier flag
he uses live bait. The use of artificial bait requires is recommended.
a county license costing $2.50. A state license, The Wildlife Commission urges that all persons
costing $5.50 for a North Carolina resident, will boating, skiing, or fishing in public waters such as
allow a person to fish anywhere in the state, in- Lake Norman observe all safety precautions and
ciuding all the waters of Lake Norman, and use practice courtesy in their relations with other users.
all types of lures and baits. This will lead to safer, happier use of these recre-

Special regulations cover the use of seines, fish ational facilities with which the people of North
traps, trotlines, and " bottle" or "can" fishing. Be Carolina have been so wonderfully endowed,
sure to check these regulations before engaging
in these types of fishing. :

The wise fisherman, should he be fishing Lake T/. ' - - ~ -
: ;;

A
.

y,
Norman or any strange waters for the first time, d'T I** ' ~

,~

/ '^

will inquire of marina or fishing dock operators 1
what recent conditions have been in regard to fish-
ing. These peop!e will gladly offer advice, instruc A
tions and directions as to how best to fill your h v
stringer that particular day.

The North Carolina Wildlife Resources Commis- ountpowrnca m
sion is charged also with the enforcement of boat-

'

""EEJ ^ - ..
ing regulations and safety laws on inland state f,. i 7 0%M 4 ' At;
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Do not swim across channels. If
1 possible designate swimming :;

, NM.. ~h, creos w,ith floots or markers,-c . .
'
J' ':

l'.wi({ ,b. j
- ond stay within these.;:

..

>?'
'6 = . . .

_

% ; f % Q| R Q Q i i f %
h; lhf; - %,, .
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uo BCATERS
@ ;';

a 'as -

Keep 300 feet from shore, and;

ik. if boat is brought closer slow it
O ") ~ down to "no wake" speed. Boots

4 :{
olso should be slowed to "no

Y ;j0 wake" in coves around dock-

Q; m;;; facilities-unless dropping o
skier.4,

- ..-
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|~' .. ,. ; Do not ski or boot through o

' swimming orco. j

o. ( ~
' Soilboots have the right of way

W.
, ) over power boots, and power

. *7., boots possing smaller boots of(; --y

'[
~ ' . ony type should slow down to

minimize the danger or discom- !
fort of a high woke.'

Lwa2 ..c
-

.m ma. - -

'' 7 ..%
<

The boat owner or driver who
''C' does not provide a hfesavinge

# ,

;- q flotation device for every per- [1
, < . . 3 son aboard is stupid as well as /. .

,

, }, o lowbreaker. Don't ride with j
I "' -, . M *ii

/ 3 */$
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For rocks, logs or other j
obstructions, os well as$$ '

If for other boots, sw-*s
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VffATIER% .kyhh. .mW 4 in rough water, keep low i
'

''

'}{ boat and hcod into the wav* i Myy girte,; p .. jvy? .
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RULES OF THE ROAD

-If two boots are opproachmg each other of on WHEN overto6 mg onother boot, the boot being ;

ongle and these es a pombehtt of o colhuon, the boot o=e r t a k e n hos the right of way if you are bemg D(jkE P06IR
to port * lett , must gi.e wov to the boot to secrboord overtaken or bemg possed. you must moentam your "if right '- course and speed

. /,,
*6

-WHEN meeting onother boot Leod-on. 6eep to ~$AILBOAT5 or boots without motors always he=e *-"

storboord !*sght unless you are too for to port fieft) the right-of way o=et power boots unless the moto, This booklet courtesy Du
to mobe this proct. col boot es bemg overtaken
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; LAKE NORMAN COMMISSION
!

| The four counties surrounding Lake Norman- navigational marker, safety marker, danger marker,
| Lincoln, Catawba, Iredell and Mecklenburg-have or information sign or structure erected upon or
( joined in creating a Lake Norman Commission to in the waters of Lake Norman, or upon the imme-

| assist in promoting safe use of the lake's waters. diate shores thereof, by the Lake Norman Com-
This commission, authorized by state law, consists mission acting as the joint regulating authority of
of representatives from each of the four counties Catawba, Iredell, Lincoln and Mecklenburg Coun-

. involved. ties.

! The Commission, after several study sessions, SECTION 11:

[ agreed to establish a uniform marking system on it shall be unlawful for any person to operate
the lake and asked that, under the authority of any water borne craft upon the waters of Lake

| the "Four County Act" Chapter 1025 of the 1965 Norman within one hundred fifty feet (150') of
Session Laws of the State of North Carolina, and any launching area, dock, pier, marina, boat stor- '

;
i

| also under General Statute 75A-10 through 75A-15 age structure, marked swimming area, or private
that the following ordinances be passed into law: or public boat service areas, at greater than "No

i Wake" speed if said areas are marked by a "No ,

SECTION 1:
| Wake" sign. These regulations will be enforced by
| It shall be unlawful for any person to move, re- N. C. Wildlife Commission personnel and officers
! move, deface, damage or destroy or obliterate any representing the Lake Norman Marine Commission. '

i

I These ordinances became effective after adoption by all four counties in June,1966.
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U15 LAKE IS REGULATED BY THE NORTH CAROLINA BOATING SAFETY Ag}h\
0F 1959 CT-

*%atepccatcc is legally responsible forils operafi\ *,
;

* Reckless ornegligent opentlion carries a maxunum pen . .
-

\ S
1500% orsix months imprisonment. affy of .

on
\

*0;wahv is legally responsiblefor damage cerused b\

Slow.n uMrspidisrecommended in andy boath wake.
; n

*Merboats shouldstay clear ofnw bosIs, sait boatanundallcongestedareas.i
\

>

Allboatmen shouldremain akrt and be
,

;

* Operators will bepnsecutedforopera/iny e f1 courteous.and swimmers.
s '

\

* Nautical Rules of the Road apply to all traffic systems.
,

nn
while in!avicatenf .*MucyaysystemisFedent and fi if

, ..

{
' ;

*Pnpermyht loyaling and thfepreservers rorm Aarking System.
n

*LakeA6rman nwiers air denferous to\ equired.
+

\ sanft boafs in bad' wen /her-.
..
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A POWER LAKE h t,

RISES AND FALLS . i~ -

;

i
Lake Norman, like all power impoundments med is due to several factors such as: amount of rain- :

for hydroelectric generation, will fluctuate in level fall, Duke's need for hydroelectric power at any
according to the generation needs for which it was given time, and emergency operation of Cowans
built. Ford due to removal of other units on system for

To meet the needs for electric service, the servicing, etc.
Cowans Ford Hydroelectric Station, which is part Generally, during an average rainfall year, the sea-
of the Cowans Ford Dam, was designed to operate sonal fluctuation of the pond level will be about
at maximum efficiency from full pond to 15 feet eight feet over a period of three or four months. i

drawdown, and to operate satisfactorily to 25 feet This may be exceeded, however, due to unusual I
drawdown. conditions. Maximum drawdown for any one week i

The operation of Cowans Ford has to be coordi- is seldom more than two feet, but extreme situ-
nated with the operation of other plants on Duke's ations, or emergencies may change this rapidly.
Catawba River system to fit into the overall system if boat docks or piers are constructed from lake-
operation in the most efficient manner. side lots, it is suggested that consideration be

The level of Lake Norman, as is customary with given to a hinged, floating portion at the tip which,
all power lakes, will vary from time to time. This of course, rises and lowers with the water.
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PARKS c - mD &g c y
CAMPGROUNDS % 3,

M, -
'

ACCESS AREAS . y -

n
-

In 1962 Duke Power Company made available
to the state uf North Carolina a 1,328-acre tract on

5 the Iredell County shores of Lake Norman for a state
park. Some portions of the park are now in use, and>

additional facilities will be added in later years.
, _

y wjue
# ' ~CThe park, known as Duke Power State Park,

features a 33-acre, constant-level swimming lake,
an initial camping area of 33 sites with a central
wash house-toilet facilities, two picnic areas totaling m-- . u

110 tables and a boat-launching ramp.
A dam holds the swimming area at a constant _

level, and heavy sand covers the 400 yards of beach. The sailboater can find plenty of uncrowded water
Bathhouses and all other swimming facilities are to pursue his sport, and the sight of jaunty sails
provided. billowing in the breeze has become a common sight

on brisk summer afternoons.Oren Hawkins has served as superintendent of
the park since it was opened. Hawkins may be con- Duke Power made as much of the Lake Norman
tacted by calling AC 704/528-6350. Camping reser- shoreline as possible available for recreational lots
vations are not taken for less than one week nor on a lease basis. Certain areas, of course, were set
more than two weeks, and picnic facilities are on aside for future steam generation plants, and other
a first come-first served basis. Minimum camping areas for transmission lines and related facilities.
fees are $2.00 per day. Forestry projects for rehabilitation or preservation

in addition to the boat-launching facility at the of the watershed are necessary in some areas.
park, and numerous launching ramps at privately- The choice lakeside lands available after fulfill-
owned marinas around the lake, Duke Power also ing necessary company functions were then sur-
has provided 10 access areas open to the boating veyed into sites for recreation cottages, and leased
or fishing enthusiast. Parking space that could to the public on a first-come basis for a reasonable
accommodate 30.000 cars has been made available annual fee. Duke Power builds and helps maintain
at these 10 areas. the necessary roads to reach these lakeside sites,

Lake Norman's " big" waters have caused changes and pays taxes on all the land involved.
in the boating habits of the Piedmont water en- Some 2,600 lots, averaging three-fourths acre
thusiast. With some 33 miles of open channel from each, were made available on the shores of Lake
the dam to the lake's headwaters, and with numer- Norman. All of these have been leased to individ-
ous deep coves to explore, the cabin cruiser has uals, and hundreds of attractive cottages now dot
become a common sight on the lake. the coves and points of the big lake.

The large boats still are outnumbered by out- In addition, much land under private ownership
board and stern-drive runabout units, however, and has been sold for home sites on the shores of all
advocates of these smaller craft have discovered four counties bordering Lake Norman. Paved streets
that acather must now be included in their boating have been provided in some instances, and thriving
plans. Squalls over the wide sections of the lake colonies of summer-fun seekers have sprung up.
(eight miles at its widest point) can cause un-
comfortable moments for small boats, particularly
if heavily loaded.
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GFavorite Fishes of Lake XormanC G:

W cAnd tbs on how to catch them % $

1
e

i

)'
,
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YELLOW YERCllfrerca travescens) BLACK CRAPPIE tromoxis nicromaculatus)

Often referred to as the " Raccoon" Perch, this species is one Along with the White Crappie, this is the most sought-after
of 1. ale Norman's most underrated game fish. Can be taken panfish in Lake Norman. Caught best around submerged brush
with small spinners with potk rind tiail, minnows and joss. and stumps, Most productive baits are live minnows and jigs.
Excellent food fish.
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BLUEGILL tLeromis macrochirus),

' Ounce for ounce, the best fighter in the late, and considered '

; %,IIITE BASS ruorone chr.vsors) among the best food fish. Itait fishermen prefer worms, beetle '

A schooling fish, this scrappy fighter can be taken best in late grubs, " catalpa worms " crickets and small grasshoppers. Can }4
' afternoon while surface feeding on shad. A variety of jigs. also be taken with flyrod with small spinners, streamer flies and -

4 spinners and small plugs are productive. Minnows are best popping bugs. Usually found in abundance around fallen trees, f
natural bait. Usually found in open water, submerged brush and piers.
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ClIANNEL CATFISII(faalurus punnarus> ,

j The Channel Catfish and his smaller cousin, the White Catfish, are tenacious fighters and !

)
considered excellent f(x>d fish. 'T hey are readily taken on worms, dead minnows and shad, dough
baits and corn. At night best results are with set hools and trot lines.
(NOTE: strict state laws govern use of set hooks and trot lines). i
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STRIPED llASS rAforonc au2uritus).

i
A growing population of Striped flass is providing excellent sport fishing in Lake Norman.

Spinners, spoons and jigs are best lures. Although growing to much larger sizes in reservoirs wherej this vpecies is better established, the average size of Striped Itass in Lake Norman is currentlya

two pounds.'
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| LARGEMOUTIl llASS r^finorinu3 salmoi&3)
3 A spectacular fighter, this fellow is a top-quahty game fish which may be taken by virtually every ,

known method of anghng llest methods are trolling with deep-runmng fures off points (winter and ,
'

~

( summer) and casting with su:f ace lures (spring and fallt Green and purple artiheial worms
.

productive in summer, along with night-erawlers and minnows. When feeding on shad, this species

) can be taken best with shad-like spinners and jigs. llest summer success usually in morning
and late afternoon.;

; i

a

t Drawings by Duane Raver, Jr., N. C. Wildlife Resources Commissioni
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The Fedevel-Uniform Merking System odopted by notional booting orgon.

LAKE NORM. AN isotions for use in both ocean and inland waters is the system now in effect
on Lake Normon.

Large information signs are on lond tips of mejor water junctions to give

TER further J sctions. Signs listing sofety rules and boshng regulations ero
posted of most marinos and public boot lounching ereos.

MARKERS NOTE: Individeols shall not erect any sign such as those in f.gures 1 through
5. All such signs are erected by the Four-County Loke Normen Commission,
and it is unlawful to deface, demoge or destroy ony of the signs.

d

1 4

M ' [ 7 ~.| ?&
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The left sede of the channel going upstream from Cowens f ord Dom will be The creek systems which branch outward from the moin channelare merked
merked with odd numerals on square, block signs. The right side of the with pointer signs. Block signs with odd numbers are on the left poing awaychannel poing upstream from Cowens Ford Dom will be noorked with even from the main channel, and red signs with even numbers are en the right

numerols on red trionple signs. poing away from the main channel.

2 5

IhDANGERI ROCK BOATS-KEEP OUT
57

wnm.ernw@ygp('g O)~c w^w% ;w
,i,yggU g y 4g y;;h ygrg, n, i e -

,

A yellow diomond indicates danger with the hoserd pointed on the sign A yellow diomond with cross is another danger indicator ond boots should
in block. not progress beyond that point.

3

ANCHORING
CONTROLLED L Yo* MOORING KEEP

'
I

AREA WAKE BUOY CLEAR
m 25e. !W YARDS

%d%rd~~rdM w wfw M %d%w$c , m . .x ..';m 6,; } j y j,;p g ;.c
<

, , a > >

, ,

A yellow circle indacotes o controlled areo (such as e dochJ ond boots should Individuals may use a blue-banded white buoy with on anchoring ring forheed explanation within circle. onchoring boots near shore or docking erros.
A red fley with a white diogonal band on a float indicates a skin diver.

Give et least 25 yards clearance.
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4 ENVIRONMENTAL EFFECTS OF CATAWBA NUCLEAR STATION j

4.1 _TJ1ERMAL EFFECTS
,

4 .1.1 ECOLOGICAL EFFECTS

Catawba Nuclear Station site straddles the narrows of a peninsula which extends |
southeasterly in to the main body of Lake Wylle, a hydro electric reservoir j
of 12,455 acres impounded in 1925 This peninsula is bounded on the south by i

a Lake Wylic cove receiving Big Allison Creek. The station site is located
' approximately midway between the headwaters of Big Allison Creek Cove and the

Juncture of this cove with the main lake some 4 1/2 miles upstream of Wylie
Dam. The flow of the Catawba River averages 4400 cfs at Wylie Dam. The lake
undergoes seasonal stratification with fairly rapid loss of oxygen from the j
hypolimnion, dropping to levels of 1.0 mg/l and lower at the 50 foot level by
mid-June and lasting until late August. Early overturn typically has occurred
in this lake due to hydroelectric discharges withdrawing hypolimnetic water
from a depth of 20 to 50 feet. Very low oxygen concentration is seldan found i
at depths shallower than 25 feet and thus extension of this condition into !

the shallower side arms of the reservoir would be limited by this depth contour.
'

The lake surface area that is expected to be most directly affected by the !
heated discharge is the zone comprising approximately 250 acres upstream of the - !

condenser cooling water discharge point and 425 acras downstream from the dis- |
charge to a point in the center of the main body of the lake. The area of ;

immediate ecological concern is therefore an arm of Lake Wylie which can be !

.
, described as a comparatively shallow body of water of Just under 1000 surface >

acres. Other areas, in the main body of the impoundment, of approximately 1270 j

acres upstream of the reservoir center point and 700 acres downstream to the
dam are also considered biologically a somewhat different body of water because
of the greater water depth as well as summer oxygen limitations at the deeper

.

IcVels. The Big Allison Creek Cove shallows from about 40 feet at the j uncture i

with the main reservoir to 30 feet at the point of condenser cooling water
discharge. This ecological differentiation is being made s'ince the annual

,.

natural depletion of oxygen from the deep water establishes limitations on those !

organisms that m!ght be found in this environment.

4.1.1.1 Depth of Euphotic Zone !

Anot her significant factor in establishing trophic levels as well as energy ;

flow components in a small lake or reservoir is the depth of the euphotic zone. ;
This defines the surface volume of water in which energy utilization by j

chlorophyll fixes carbon for new cell material, the action of the primary |
producers at the base of the trophic pyramid. Early water quality studies on |
Lake Wylie by Duke, e g "The Catawba River, Limnological and Water Quality :

Studies, June - October, 1959, Special Study A, Product ion of Oxygen in the . i
Surface Water of the Catawba Reservoir by Photosynthetic Activity," established i
that the depth of-the compensation point for the bottom of the euphotic zone, i
at station 66.4 (immediately upstream of the dam) and station 68.1 (mouth of }
Allison Creek) by both diurnal sampling studies and light - dark bottle ,

experiments, was consistently at a depth of 15 - 20 feet. At these stations !

the depth of the cuphotic zone extended to the top of the thermocline and the j
upper boundary of the low oxygen water of the hypolimnion. !

!
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4.1.1.2 Fishes of Lake Wylic

At the other end of the trophic pyramid as compared to the primary producers
of the euphotic zone are the carnivorous fish. The fishery characteristic of

Lake Wylie is the usual assortment of warm water species found throughout the
lakes and streams of cent ral and eastern North and South Carolina (Table 4.1-4a).

I Fish population studies by the North Carolina Wildlife Resource Commission (1965)
and South Carolina Wildlife Resources Department are described in Appendix 4A.
It is important to note that fishes in Lake Wylie are also found in Norman and
vice versa; therefore, the extensive studies of thermal effects of Marshall
Steam Station on Lake Norman are relevant to Lake Wylie as well as to other

lakes in this area.

I

Due to blocking of the Catawba River by the series of dams forming the hydro-
electric impoundments, there is no significant migratory movement of fishes ic,
this system. Therefore , the indigenous species found in the reservoirs spend
their life cycle in their confines. Thus the energy flow as converted by the
primary producers is restricted and maintained in the body of water as it moves
through various trophic levels with little or none being transported out of the
aquat ic system by the movement of fish up or downstream.

h4.1.1.3 Nutrient Enh a nceme n t and Follutants

Major sources of municipal pollutants and other sources of plant nutrients are
limited to discharges f rom several small municipalities at the head of Lake
Wylic on the main arm of the reservoir and along the South Fork of the Catawba
River upstream of the Allen Steam Plant discharge canal. These points of dis-
charge are under the jurisdiction of the Department of Water and Air Resources,
State of North Carolina and are requi red in terms of quality of discharge to
reet the quality c riteria for the receiving waters that have been established
by this agency. A recent survey of plant nutrients in Lake Wylie and in
comparison to other bodies of water on the system is shown i n Tab le 4.1-1.
The sampling point for this series on Lake Wylie was just upstream of the dam,
it is evident that in the sequence of L akes Norman, Mountain isl and and Wylie

a pattern of increnent of total algal cells in the euphotic zone seems to be
one related to the quantity of total phosphorus. However, the quantity of

phosphorus is generally well within that amount recommended for lakes and
impoundments in current federal criteria. It should be noted that Lakes
Norman and Mount ain Isl and receive no direct wastewater discharges f rom any
municipal sources. Howe ve r , hone development on t he shores of Lake Wylie and
in the immediate vicinity of the proposed plant site unless carefully controlled,
in terms of septic tank performance, could very well lead to highe r levels of
nutrient enhancement and higher sustained levels of primary producers.

S i nce t he nutrient cycling of nitrogen and phosphorus in a lake is so
intimately related to the physical and chemical characteristics of the
st rat ificat ion, ove rturn and mixi ng sequences of a lake , it is essential that
the annual cycling of these materials be established with re f e re nce to
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the sustained population of primary producers. A sampilng series in the arms
of the lake adjacent to the plant site and along the main axis of the impound-
ment at the critical seasonal periods will be carried out. It may be found
that certain species of algae are characteristically dominant in the seasonal
variation and in turn may be more or less sensitive to passage through the
plant cooling system.

4.1.1.4 _ Intermediate Trophic Levels

Between the primary producers and the top of the trophic pyramid may be
several steps including zooplankton (herbivores and detritus feeders), benthic

_ organisms (herbivores and detritus feeders), small carnivores and finally at
the top of the pyramid the large carnivores. As will be noted in the tabul'a-
tion of the fishcry of Lake Wylie, the top of the trophic pyramid is
dominated by fishes that are plankton feeders with only a limited number of
carnivorous species representing but a small portion of the total fish
population.

The macro-invertebrates comprising the benthic herbivores as well as benthic
organisms of temporary residence (aquat ic insect larvac) follow marked
seasonal patterns. There are generally maximum populations in winter and
spring dropping to low numbers in sunmer as the various species leave their
larval states and the aquatic habitat. Thus the characteristics of this
population as well as emergent sequences which are sensitive to water
temperatures could undergo a shift in t ine wi th respect to their normal period.
of emerging. A program is now underway to establish these sequences as well
as the characteristics of the benthic invertebrates including the aquatic
insects so that the normal pattern of the life cycle be established both in

.

areas that might be affected by plant effluent as well as in suitable control
locations.

A diagram of the probabic trophic levels in Lake Wylie and the associated arms
of the lake drawn with reference to known limnological considerations and ,

showing energy flow components is presented in the attached Figure 4.1-1. |
B

Blocides will not be introduced to the condenser cooling waters since proven
mechanical means (Subsection 4.1.4) will be used to maintain clean steam
condensers resulting in minimum heat rej ected to lake waters . i

4.1.2 BACKGROUND STUDIES
|

In 1959 Duke began limnological investigation of all its existing reservoirs on i

the Catawba River in order to have adequate information to predict and j

influence water quality in the proposed Cowans Ford Reservoir, now Lake Norman.
Lake Wylie was an important part of these investigations and surveillance of
the lake has been continued since the initial studies. In his' unpublished
report to Duke Power Company, Dr. Charles H. Weiss, limnological consultant

,

to Duke, outilned the physical characteristics of the Catawba River reservoirs :

as follows:

"A comparison of certain physical characteristics of impounded bodies of water
as compared to natural lakes can serve to explain some of the changes found in
these reservoirs. Lakes usually have a shape analogous to a basin with,
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shallow water on the perimeter and the deepest in the center. Inflow and
outflow is usually through relatively shallow breaks in the edge, in con-
trast an impoundment, although having shallow water along its edges, has its
deepest water at one end and particularly in hydroelectric impoundments
usually the end through which there is a regulated movement of water. There
is also a general shallowing of the impoundment in the upstream direction
until it reaches the depth of the uncontrolled stream of river feeding into
the reservoir.

"The characteristic asymmetry of an impoundment basin results in water quality
characteristics which at the shallow end are comparable to those found in
rivers and at the deep end resembling in part those of natural lakes. This
division of an impoundment into a ' river i and ' lake' section was clearly
seen in the behavior of all parameters that were analyzed . "

..

In describing the stratification of Lake Wylie in the summer of 1959, Dr. Weiss
observed that, because of the depth of the hydroelectric intakes, stratification
does not remain as strong throughout the summer as in a natural lake.
Lake Wylie " developed the temperature profiles characteristic of stratified
lakes early in the summer but which changed to a gradual temperature gradient
from top to bottom as the season progressed. Although the zone of rapid
temperature change per unit of depth did not persist throughout the summer,
t he thermal gradient that continued was sufficient to maintain density dif-
ferences with resul ting formation of marked dif ferences in the vertical
distribution of dissolved oxygen, turbidity, iron and manganese."

4.1.3 SAMPLING PROGRAM FOR THE ENVIRONS OF CATAWBA NUCLEAR STATION

O.'

4.1.3.1 Biological Sampling for Lake Wylie

The Lake Wylie biological monitoring program will consist of a minimum of
one full year of data which will be collected prior to plant operation.
This survey will provide background information on numbers and kinds of
organisms present in the lake as well as data on important chemical and
physical characteristics. Once the power plant is installed and condenser
cooling waters are being discharged, the receiving body of water will be
monitored to detect any detrimental effects. Adequate plans will be made
to assure that operational data can be compared with pre-operational
data to detect significant changes, includ ing any interact ion between Allen
Steam Station and Catawba Nuclear Station. Supplemental sampling will be under-
taken to determine the impact of plant construction on the biota in the imme-

|
diate site area,

l The Lake Wylie monitoring program is to be coordinated with the work of other
investigators and sampling programs at other relevant locations (e g "RP-49
Lake Norman, "The rmal Ef fects - Al len Plant" and "The Biological Sampling

! Program for the Aquatic Environs of McGuire Nucle ar Station") to achieve
maximum multi-use of data. Duke will continue to monitor Lake Wylie overall as
well as the immediate aquatic environs of Allen Steam Station and the proposed
Catawba Nuclear Station.
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jProposed Biological Sampilng Program .

i

I. Benthos [
!

Benthic sampling at the Catawba site is being carried out at the present j

time in conjunction with benthic studies at Allen Steam Station 15 miles j
upstream from the proposed Catawba Nuclear Station. Sampling stations have ;

been located in the proposed intake and discharge coves as well as in control i

areas up and downstream from the site. In order to define existing benthic I

conditions, sampling will be seasonal (four per year), f

2. Zooplankton and Phytoplankton

Plankton will be sampled by standard plankton techniques and will provide [

the following information : (1) Identification of the major groups (diatoms, [
green algae, blue-green algae, flagellates, etc); (2) number of organisims |

per major group; and (3) chlorophyll estimation. Sampling stations will be
located at the intake and in the discharge area as well as up and downstream [
from the site. Sampling will be conducted bimonthly (six per year). |

i

3. Periphyton [
?

Periphyton will be sampled using periphyton substrates (e g, plexiglass plates j
or glass slides). Representative samples will be analyzed-for species compo- |
sition, chlorophyll or ash-free dry weight. Four to five stations will be

,

established and maintained in the intake, discharge and control areas. The [
substances will be exposed for one month intervals; samples will be taken !

monthly,
i

4. Fish * [

The fisheries study should provide the following data: (1) species composition; !

(2) size class; (3) age composition; and (4) spawning areas on Lake Wylie
with emphasis on Allison Creek Cove. The determination of spawning areas '

Iwill be during the spawning season. Sampling procedures and the frequency of
sampling will be determined at a later date. !

5. Synoptic water Quality

i
iNecessary parameters (temperature, dissolved oxygen, nutrients, etc) will be

sampled to establish baseline water quality data and to provide supporting
data for the benthos, plankton, periphyton and fish sampling programs. The |

quality of water being discharged downstream f rom Lake Wylie will also be |
Included in this program.

6. Continuous Water Temperature Monitoring |
t>

in-order to supplement the synoptic water quality program, several continuous
temperature monitoring stations will be located in the vicinity of Catawba
Nuclear Station within the expected plume trajectory and the intake structure.
Particular attention will also be directed toward monitoring interaction, if ;

any, between Allen Steam Station and Catawba Nuclear Station, j

*The fisheries study will be requested from the South Carolina Wildlife Resources f
Department. If this state agency cannot undertake such a project, other
possibilities will be explored. !

t
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4.1.3.2 Terrestrial Study - Immediate Site Area and Transmission Corridors

A survey of vegetation will be initiated during the spring or early sumner of
1973 prior to the start of construction of Catawba. This su rvey will include
three sampling stations (Figure 4.1-16) two of which will be located within
areas receiving maximum impact from construction and future operation of
Catawba. The third station will be located outside the exclusion area and
will serve as a control.

The objective of this study is to determine or mea c e the effects of con-
struction and the subsequent operation of Catawba upon the immediate terrestrial
environs. A late vernal and early autumnal sampiing schedule has been selected
to provide an admixture of seasonal vegetation types. An overlay will be pre-
pared f rom an aerial photograph to delineate the distinct vegetative types
within the site area. Permanent condition - trend transects will be located
and recorded for each of the three sampling stations (Figure 4.1-16). One
station will be located in or near the exclusion area in the vicinity of the
discharge cove; the second station will be located in the site area along the
transmission corridor to be cleared to Shelby, North Carolina; and the control
station will be located in an undisturbed area outside of the immediate area
of influence of Catawba. The measurement of present conditions of vegetat ion

j with later measurements along the same transects will be useful in determining
long-range trends which may be due to construction and/or future operation
and/or normal vegetative succession. An addit ional aspect of this vegetative
survey includes a determination of dominant tree species (>_4" dbh) at each of
the three stations. The survey will not be reverifled until prior to operation
of Catawba.

Approximately 334 acres (Subsection 7.6.5) of possible wildlife habitat within
the exclusion area will be cleared for the construction and subsequent operation
of Catawba, the exclusion area (450 acres) presently consists of 382 acres of
wooded land (mostly loblolly pine), 23 acres of cleared land, and 45 acres of
water. The partial loss of this possible habitat will result in a correspond-
ing loss and/or change in the wildlife inhabitants. According to Walt Schrader,
District Wildlife Biologist, Rock Hill, South Carolina, no wildlife population
studies have been conducted in this particular locale. A list of mammalian
and avian species for York County, South Carolina has been prepared from the
available literature (Table 3.4-2 and Table 3.4-3). To determine the actual
numbers of mammalian and avian species now occupying the immediate site area
is not possible without a major commitment of manpower and a detriment to the
wildlife itself. Potential benefits, if any, do not justify an intensive
faunal sampling program and the quality of data obtainable is questionable.
Duke does not plan to undertake such a sampling program but will continue to
review the literature to update the list of mammalian and avian species known
to occur in the site area.

O

ER 4.1-Sa Amendment 1
(Entire page revised)



_ . _ _ _ .- ,

|4.1.4 DESCRIPTION OF CONDENSER COOLING WATER SYSTEM

The condenser cooling water system for Catawba consists of an underwater
weir upstream of Wylie Hydroelectric Station, a skimmer wall at the mouth

of the intake cove, an intake structure, condensers and a discharge
structure.

As stated in Subsection 4.1.2, the temperature profiles which develop in
the lake during early summer are characteristic of stratified lakes. Since
the water discharged throuah Wylie Hydro Station comes from the lower layers
of the lake, the cool water is lost, reducing the stratification in late
summer. To retain this cool water and make it available to Catawba, a sub-

y merged weir, with its crest 20 feet below full pond level, will be built
just upstream of the dam (Figure 4.1-2). The volume of cool water available
will be small compared to Catawba's requirements. However, with J udic ious
use, the volume will be sufficient to keep Catawba's discharge temperatures
below 103 F, a temperature which some of Duke's steam plants have produced
for years with no serious detrirental results. As an additional benefit,
water passed downstream will have a higher dissolved oxygen content than
that presently being discharged and will improve the water quality of the
Catawba River downstream of Wylle Dam. This cor. cept of retaining the cool
water from the winter months for use during the summer has been tested and
proven on Lake Norman and will also be used at Lake Keowee.

The submerged weir will be constructed of rock from a quarry approximately
I l-1/2 miles below Vylle Dam on property current'y owned by Duke or a suit-

able alternate source.

The placement of a submerged weir in front of Wylie Dam will result in the
I receiving waters below the impoundment being of generally higher quality.

These waters will be both warmer and higher in dissolved oxygen.

Based upon 20 years of historical temperature records, the operation of the
nuclear plant on Lake Wylic and the function of the sue' arged weir, average
monthly discharge temperatures below Wylie Dam have been predicted. Occur-
rences of individual average monthly discharge temperatures exceeding 93 F

1 for the months of June, July and August would be 5 in 60 months, and the
number of predicted occurrences of individual average monthly discharge
temperatures exceeding 90 F for the same three months would be 29 in 60
months. The highest predicted discharge temperature f rom Wylie Dam is

. 94.4 F.
|

The reaction of fish and their associated biota to an increase in temperature
is discussed in Subsection 4.1.6

Water will be drawn into the plant from the Catawba River arm of Lake Wylie.
This water will move under a skimmer wall equipped with movable gates which
will allow condenser cooling water to be drawn f rom the surf ace layers during
normal operation. During unusual or extreme weather conditions, when the
upper water is warm enough to produce discharge temperatures higher than

| acceptable, the skimmer wall can be adjusted 'so that cool low-level water
g will be drawn into the condenser. After the water passes under the skimmer
; wall, it will be drawn through an intake cove to the intake structure. The
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circulating pumps will supply water to the steam turbine condensers and will
also supply se rvice water to miscellaneous uses such as heat exchangers.
Duties per formed by the service water include air conditioning, turbine oil
cooling, recirculating cooling water cooling and component cooling for the
primary side of the plant. Service water is pumped f rom the condenser cool-
ing water intake pipes before reaching the condenser, passes through heat
exchangers and then enters the condenser cooling water discharge piping

j downst ream of the condenser. No treatment is planned for control of organic
growth in the station service water system.

Service water requi rements vary with the maximum being 3-4 percent of the
circulating flow. All circulating water except service water will pass
through the condenser.

Due to the possibility of Asiatic Clams being in the condenser circulating
water piping, cleanable strainers will be installed in the pipes upstream
of the automatic condenser tube cleaning system. The debris removed will be
se n t to a landfill. One condenser waterbox may be cleaned with the unit in
operatlon.

Figure 4.1-3 shows an elevation and typical sect ions of the skimmer wall .
Cool water will pass through the skimmer wall with low velocities to avoid

harm to fish and dest ruction of lake stratification.

The intake s t ruc tu re (Figure 4.1-4) will provide support for the circulating
j pumps and racks and screens. The racks will prevent large objects f rom enter-

ing the intake st ructure, and the screens will collect smaller objects. De-
bris collected on the racks will be periodically removed and taken to a land-
fill. The material collected by the screens will be di rected through the
trash trough to a trash collection pit, and it will also be periodically re-
moved to a landfill .

System design is not complete yet, but approximate circulating pump flows and,

| temperature rises across the condenser for full load operation are tabulated
be1ow:

Circulating Flow-Two Units Temperature Rise Across
(cfs) Condenser (F)

2 Pumps Per Unit 2800 26
3 Pumps 3800 19
4 Pumps 4500 16

The service water also expe riences a temperature rise. Howeve r , th i s tempe r-
ature rise i s l owe r t h an t he condenser rise, and the ef fect of the service
water is to slightly lower the discharge temperature of the condenser water.
Thus, it is seen that the preceding temperature rises represent the upper
limit and that the actual rises experienced will be slightly lowe r than these
shown. The service water systems of the two units at Catawba Nuclear Station
will be i nt e rconnec te d. Therefore , when a uni t is off-line, its pump may be
cut off and its ser- 7ter may be drawn from an operating unit,

j The condenser tuot , , 1-1/8 inch outside diameter 22 gage 304 stainless=

| steel and are 52.71 feet long.
|
.
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The lengths of condenser cooling water conduit are as follows:

Unit 1 Unit 2

Condenser intake Conduit 940 Ft 1470 Fty
Condenser Discharge Conduit 1340 Ft 770 Ft

Steel plate for the pipe shell and flanges will conform to ASTM Specification
A-283, Grade C. Steel plate for pipe stiffeners and for reinforcement of
specials will conform to ASTM Specification A-36

Condenser cleaning is accomplished by injecting sponge rubber balls into the
condenser inlet. These balls are slightly larger than the condenser tube ,

'

diameter and they cican the tubes as they are forced down them by the water
flow. The balls are recaptured at the condenser outlet 'for reuse. This
eliminates the need for injecting chlorine, or other biocide, into the cir-

culation water.

The discharge facilities at the Catawba Nuclear Station will be designed to
allow the warm water to float on the surface of the lake with. a minimum amount
of mixing. This type of discharge will facilitate cooling and minimize the
affected area. The discharge structure is shown on Figure 4.1-5 and the lay-

'

out of the condenser piping is shown on Figure 4.1-6 The Intake and dis-
I charge channels are shown on Figure 4.1-17.

Preliminary estimates of the velocities at the skimmer wall and the intake
screens are tabulated below:

Lake Elevation - 569.4 Ft 2800 cfs 3800 cfs 4500 cfs
2 Pumps 3 Pumps 4 Pumps

Skimmer Wall 0.46 f/s 0.62 f/s 0.73 f/s
intake Screens 1.02 f/s 0.92 f/s 0.82 f/s

Lake Elevation 559.4 Ft 2 Pumps 3 Pumps 4 Pumps

Skimmer Wall 0.46 f/s 0.62 f/s 0.73 f/s !

Intake Screens 1.50 f/s 1.36 f/s 1/21 f/s

Figure 4.1-8, Sheets 1 through 3 show the physical bed contours of Lake Wylie '

f rom Allen Steam Station to Wylie Hydroelectric Station. Figure 4.1-8a shows
the physical bed contours in the immediate area of the plant intake, discharge,
Allison Creek embayment, the Standby Nuclear Service Water Pond and the Waste

I Water Collection Basin. The area-volume curve and table for Lake Wylie are
given on Figure 4.1-8b.

4.1.5 PHYSICAL EFFECTS OF THERMAL DISCHARGE INTO LAKE WYLIE

There is insufficient flow in the Catawba River through Lake Wylie to make ;

dilution of the thermal discharge a large factor in temperature reduction.
Therefore, the heat must be spread over a large surface area so that three
processes - conduction, evaporation, and radiation - can remove the heat to
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the atmosphere. Transport of heat through water is accomplished primarily
by moving the warm water f rom one place to another (convect ion), s ince the
processes of conduction and radiation in the water are relatively small .

One of the major convective mechanisms is advection or movement of water due
to ambient and pumping currents . To describe heat t ransfer f rom a water
surface where advec t ion is the principal convective mechanism within the water
body, the following equation has been developed from the work of Velz and
Gannon:I

T-1 -3 2A = 62.4 Btu - deg F ft Q Z T /H
T j

whe re A = area required to cool from T to T 'j 2

temperature increment,T =
w

H = net heat loss (s-e Edinger and Geyer , p. 45), and

flow.Q =

Two other convect ive mechanis,as a f fect ing wate r are : 1) mixing, which is the
t ransport o f water due to amb ien t turbulence in the lake (primarily wind
induced) and 2) density current advection, which is the flow of water due to
density difference. Edinger 3 has lumped these processes togethe r and
describes them wi th a term called dif fusivity. According to Edinger's work
the temperature loss due to the above processes can be described with the
following equations

h/ (Depth Diff]1) B; x Vidth x=

I whe re K a= surface heat exchange coefficient (see Edinger and Geyer p48),,

Depth = average depth of channel,

Width = average width of channel.

Diff = diffusivit 3, and

I" Forecasting Heat Loss in Ponds and Streams", C.J.Velz and J.J.Gannon,
Vol.32, No. 4, Journal WPCF, April 1960.

2" Heat. Exchange in the Environment,' J. E. Edinger and J. C. Ceyer, Report No.
2, RP-49, C_ool ing Wa t e r Stud i es for Edison Electric institute, Johns Hopkins_

University, June 1965.

3' Shape Fac t o rs for Cooling Lakes," John Eric Edinger, Journal of the Power
Division, Proceedings of the Americon Society of Civil Engineers, December
1971.
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i

!

|} 2) T=T1 - K x -(T j - E) x 1-Exp (-1 x B1 x AREA) /Bj/Q/62.4 Btu-deg F-I -3ft

) i

where T = new temperature, 4

r

T = initial temperature across opening o sidearm, jj
!

E = equilibrium temperature, ,

i

iAREA = area of arm, and

Q = flow across the opening of the sidearm
i

Note: Exp is the exponential function. For derivation of Equation [
2, see end of section, j

62A value of 10 f /d was used for "Diff" since it yields a reasonable but con-
servative (predicts higher inlet temperature) fit to data measured near Allen. '

To est imate the intake and discharge temperatures at Catawba Nuclear Station, |
a computer model has been developed using these equations. The program is

,

listed in Table 4.1-11 and described below. !
I

The lake is divided into six sections, labeled A through G in Figure 4.1-7. i

Heat loss in Sections B, F and G is described by the advection equation, and i
'that in Sections A, C and E by the diffusion equation. The description of the

heat loss in Section D is dependent on the amount of flow through the lake. [

) When the flow through the lake equals or exceeds the flow required by the plant's |
condensers, the model draws the wate r needed by the plant f rom the ambient flow j
at ambient temperature. A temperature increment is added to the condenser cool- !
ing water and the water is discharged at point 2. The size of the tetaperature j
inc rement is determined by the quantity of cooling water being used and the load ;

factor of the plant. From point 2, the model simulates cooling of the water in !
Sections A, B, C, D, F and G in that order. The heat loss in Section D is de- l.

I scribed by the diffusion equation. Surface areas and shorelines of Sections A f
through F are found in Tables 4.1-8 and 4.1-9 respectively. j

?
if the plant's cooling water requirements exceed the river flow, the water is i

cooled in Sections A, B and C. The recirculated portion is then cooled in
,

Sections D and E, and mixed with ambient temperature water at point 1 to be '

recirculated throughout the plant, and to repeat the cycle. The heat loss in !

Section D is described by the advection equation. This recirculation is re-
peated until the plant intake temperature is nearly the same as it was on the i
previous cycle, signifying that a state of equilibrium has been reached. Then
the program simulates the cooling of the unrecirculated water in Sections F and '

,

G. Since these is a small quantity of cool water in the bottom of the lake, I
provisions will be made to utilize this cool water to provide cooler discharge :

temperatures in the summer than would be possible otherwise.
{
IA maximum temperature can be specified, and the model will calculate the flow of

cool water required in the i ntake to achieve that temperature. !
!

!
The ambient temperatures of the inflows to Lake Wylie are necessary input for i

N this simulation. To obtain these ambient temperatures, average monthly in let !
temperatures from Allen Steam Station, which is approximately 11 miles upstream !
of' the Cat awba Nuclear Stat ion, were compared to average equilibrium temperatures -!

I
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which had been computed f rom Douglas Airport meteorology. This was done for
a ten year period. Based on this data, the following relationships are used
in the simulation to establish an ambient temperature:

Month Lake Wylie Ambient Temperatures
January and December -Equilibrium +8 F
February and August -Equilibrium +3 F
March through June -Equilibrium +0 F

.
July -Equilibrium +2 F

2 September through November -Equilibrium +6 F

Monthly average neteorological and hydrological data for the 20 year period
1951-1970 have been used as inputs to the model, and monthly average plant
intake and discharge temperatures have been computed. These results are shown
in Table 4.1-2 _

A load factor of 91 percent is assumed for the plant year round. This factor
is based on the assumption that the plant will operate at 100 percent capacity

No creditfive days and at 70 percent capacity the other two days of each week.
is taken for yearly refueling outages.

For these computations, it was stipulated that the discharge temperature
-

was

not to exceed 103 F. Whenever the program calculates a discharge temperature
greater than this limit, it makes a back calculation to determine what quantity
of " low-level" water is required to keep the discharge temperature f rom exceed-
ing 103 F. The temperature of the low-level water is assumed to be 70 F. This
t empe ratu re is a conservative estimate based on measurements In Lake James - a
lake formed by the impoundment of the Catawba and Linville Rivers. These two
sections of the lake are connected by a 30 foot-deep canal. Since there is no
low-level outlet f rom the Catawba River portion of the lake, the canal bottom
acts as a weir similar to the one proposed for Lake Wylie. Temperature measure-

I nents in Lake James show that while the streams flowing into the lake average
70 F in the summer, the bottom water remains at approximately 50 F (Source:
Catawba River Basin Pollution Survey, 1961, N. C. State Stream Sanitation
Committee). The results of the simulation show that Catawba will only need
low-level water three months in 20 years to avoid exceeding 103 F and that
these months are not in the same year. Further, the quantity needed in the
warnest month is only 1/4 of the water which is available. Monthly discharge

temperatures exceed 100 F only 18 months out of the 20 year period, or less
than one month per year.

Table 4.1-3 shows the simulated years ranked f rom " worst" to "best" for various
parameters and the values of the parareters. From this table, it can be seen

that a year considered " bad" in one respect might be " good" in another. For
instance, the year 1969 requires more area below Wylie Dam cooling the condenser
discharge within 5 F of ambient than any other year. Yet it is the year with

the lowest average discharge temperature. By looking at the " Yearly Average
Discharge" and " Yearly Average Area Below Dad' columns, one might pick 1964 as

I a nearly average year. But then 1964 is the year with one of the lowest maximum
excess temperature at the dam. Since no particular year is bad or average in
all respects and since there i s di sagreenent as to which parameters are the
most important, no one year has been singled out as the average year and no
year is labeled the extreme year. Figures 4.1-9 and 4.!-10 show the predicted
isotherms for January 1954 and July 1956, respectively. These two months are
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shown because their predicted discharge temperatures are exceeded in 10 per- |
cent (1'in 10 recurrent interval) of the winter (January, February and December)

,

and summer (June, July and August) months over the 20 years of record. Figures |4.1-11 and 4.1-12 illustrate the predicted 3 degree excess isotherms for January ;
1955 and July 1954, respectively. These lake areas are exceeded in 10 percent I

(1 in 10 recurrence interval) of the winter and and summer months. The surface -

elevation of Lake Wylie is nearly always within a few feet of its maximum
(569.4 feet above ms1). During the years 1951-1970, the average of tie maximum |

drawdowns for each year is 5.4 feet. For most of the year, drawdowns are sub- ;

stantially less than this average. Therefore, the effects of drawdown and .;
accompanying loss of surface area on the predicted temperatures are expected

|to be minimal. Results of computations simulating drawdowns of 5 feet and 10 i

feet show that the volume of cool water is sufficient to keep discharge i

temperatures below 103 F in both cases. However, temperatures at points in
the lake are computed to be higher than temperatures at full pond. For-instance,

;
the surface taperatures at the dam are -2 degrees higher at 5 foot drawdown '

2: than at full pond, and 1-3 degrees higher at 10 foot drawdown. (Table 4.1-2a,b,c).1

Over the 20 simulated years (assuming full pond), the average discharge
temperatures by month are:

January 70.5 F July 100.1 F
February 70.6 F August 99.7 F [
March 74.0 F September 95.4 F

;|April 79.1 F October 84.0 F
May 88.9 F Novembe r 75.9 F
June 95.9 F December 71.5 F !

These are the expected discharge temperatures from Catawba. Alternate cool-
;ing systems are discussed in Section 5.3. -

Subsection 4.1.4 describes the use of a movable skimmer to divert the Catawba
River flow through the Catawba Nuclear Station. The rate of the river flow, (p} ant discharge temperature and the cool water level during the summer months ;

will be the main factors considered in the operation of the skimmer. The j
operation of the skimmer is an important consideration in the analysis of the i

dissolved oxygen concentrat ion which will be found in Catawba's condenser cool- I
ing water, i

:

I 1

The general conditions which will exist during the summer months are . (1) the [river flow exceeds the plant flow; (2) the river fivv is less than the plant !
flow and recirculation is taking place, but the plant. discharge temperature [is less than 103 F; and (3) the plant discharge tempertture is approaching i
103 F. For the condit ion where the river flow exceeds the plant flow, the ;

water will consist of the ambient flow which will be drawn f rom a layer that !

extends from the surface down to elevation 550 (crest of the downstream welr). [When recirculation is taking place but the discharge is less than 103 F, the !condenser cooling. water will .be a mixture of the ambient flow and the recir-
{culated water. The ambient flow will pass under the condenser cooling water '

plume, but the maximum duration time for this has been estimated to be 0.5 i
day. This estimate is based on the maximum area affected to the 3 F (above

tambient) Isotherm. Since the area affected upstream of the intake is small ;
and the occurrence of this effect is infrequent (see Table 4.1-2), it can be j
assumed for the dissolved oxygen analysis that the condenser cooling water ~

;

;
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will be taken from the same level as in the case with no recirculation. This
will be a conservative approach since the condenser cooling water will be dis-
charged on the surface where reaeration will be taking place, if the dissolved
oxygen concentration is not in equilibrium, before recirculation occurs. The
following estimates of the dissolved oxygen concentrations from Catawba are
based on the data found in Table 3.9-2 and averaged over a 20 foot depth:

June July August
6.8 mg/l 5.6 mg/l 5.5 mg/1

If the discharge temperature is approaching 103 F, the skimmer will be ad-
Justed so that the cool water can be drawn f rom the lower layers. In the
estimate of the dissolved oxygen concentration which will be discharged from
Catawba, the cool water pool is assumed to have a zero dissolved oxygen con-
centration. The maximum flow from this pool has been estimated at 400 cfs
(see Table 4.1-2) . The following estimates of the monthly average dissolved
oxygen use the above assumption and a total plant flow of 4500 cfs:

June July August
6.2 mg/l 5.1 mg/l 5.0 mg/l

Although Catawba will add a suottantial heat load to Lake Wylie, its effect
on early stratification will be confined to the southern portion of the lake.
The opposing flow of the river will prevent warmed water (3 F or more above
ambient) f rom extending f arther upstream than the vicinity of the intake.
Experience at Marshall and Allen has shown that, in a normally isothermal
lake, as warmed water approaches ambient (3-5 F above ambient) it mixes to
the bottom of the lake. Thus, any heat from Catawba which extends farther
upstream than the intake will likely be mixed to the lake bottom and will not
cause early stratification. There will be areas near the discharge where
stratification will be present throughout the winter. During this period,
there will be horizontal transport of water along the bottom and vertical
transport in the unheated isothermal areas of the lake which will displace
the subsurface water in these heated areas; therefore, there will be con-
tinued exchanges of the water in the lake bottom which will eliminate any
permanently stagnant zones.

There are currently two private waste treatment facilities discharging
into Lake Wylie in the area between the proposed Catawba intake and Wylie
Dam. These f acilities, which are part of a planned 4-unit system for a
housing development on the eastern shore of the lake, have the following
design flow and estimated effluent BOD load (l):

Unit #4 Design Flow Design Flow Estimated Effluent
(qpd) (cfs) BOD (mg/1)

1 45,000 .070 30
2 32,000 .050 30
3 29,000 045 30

2 4 39,000 .060 30

f Both of the completed units discharge into the upper end of two relatively long
(2000 ft) and shallow (20 ft at full pond) coves.

II) Letter of March 20, 1973 from Ronald w Kinney, Field Representative,
( South Carolina Pollution Control Authority. Amendment 1 -
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Figures 4.1-9 through I2 show that the expected 1:10 occurrence of tempera-O ture rise in the area of these coves is 12 F over a summertime ambient of
86.8 F and 14 F over a wintertime ambient of 50.7 F. Therefore, a potential
exists for interaction of the thermal plume from Catawba and the waste dis-
charge f rom these treatment f acilities. .The worst case for waste assimilation
would be in the summer when the lake is stratified and lower D0 levels and
higher temperatures exist. One potential interact!.on is that the rate of BOD

2 exertion and 00 depletion may be increased due to increased temperatures.

This would, in f act, occur but since the D0 in the surf ace layer is not

appreciably affected by the plant operation as described above and since the
amount of BOD discharged into the coves is low (11.3 #/ day for unit 1), the
increased temperatures are not expected to be a problem. The other potential
interaction is that the elevated temperatures due to Catawba would strengthen
the already present summertime stratification and force the wastewater dis-
charge to flow under the warmer upper layer into the deoxygenated lower layers.
However, because the present discharges are into long, shallow coves, they
would be forced to remain in the oxygen rich upper layers for the entire
length of the coves and would have warmed to the temperature of the surface
layer upon entering the main body of the lake, thus preventing underflow into
the oxygen depleted layers. Therefore, although the treatment facilities
discharge into the somewhat undesirable long, narrow coves where waste trans-
port and dilution are reduced, the effects of temperature increases on these
discharges are not expected to be a problem.

Derivation of Equation 2

The heat loss in a cove will cause a drop in the temperature of the water
flowing by the mouth of the cove. The temperature drop is found by a heat
budget analysis where the quantity of heat approaching the cove equals the
quantity leaving and the quantity dissipated from the surface of the cove.

p x Cp x Q x (T1-T) = 21H

REA

CH=Kx (T-E) dA ,

Jo

A EA
=Kx (Tj-E) x EXP (-B xA) dAi

o
;

(}[-EXP (-BjxAREA)/Bj != K (T -E) x1

(T -E) x -EXP (-B xAREA /B ipcpQ (T1-T) = Kx 1 1

[[-EXP (-B xAREA)] B /p/Cp/QT=T1-Kx (Tj-E) x i 1

4
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4.1.5.1 Effects of Thermal Discharge on Water Quality below Wylie Dam

As shown in Table 4.1-2 and discussed in Subsection 4.1.5, Catawba Nuclear
Station will affect temperatures downstream of Wylie Dam. As shown in
Table 4.1-2, the maximum monthly average temperature elevation above ambient
at Wylie Dam is predicted to be 13.3 F (March 1955). It will also be noted
that maximum temperature elevations at the dam occur in the winter and spring
months when river flows are high and temperatures are low. Table 4.1-2d
shows that in only 11% of the 240 months predicted will the temperature
elevations above ambient at Vylie Dam be greater than 10 F. Table 4.1-2d
also gives the magnitude and f requency of elevated temperatures at several
points below Wylie Dam (See Figure 4.1-19 for location of these additional
points). Also, Table 4.1-2d gives magnitude and frequency of temperature
elevations above ambient expected in the summer months when dissolved oxygen
(DO) may be a critical factor. As can be seen f rom Table 4.1-2, a teraperature
elevation above ambient of 10 F is never attained at Wylie Dam in the summer
months, and the occurrence of 5 F temperature elevation is reduced to zero
at S C Highway 9, some 30 miles below Wylie Dam.

DISSOLVED OXYGEN CONCENTRATIONS

A computer program has been developed to study the sensi tivity of the down-
stream D0 concentration to predicted elevation in temperature due to Catawba
Nuclear Station. The program uses a segmented D0 model, superimposed on the
temperature prediction program described in Subsection 1.5. The simulation
uses the Streeter-Phelps equation as described by Velz( and the program
requires the following inputs:

1. Waste load being discharged downst ream
2. Initial DO

3. Tempe ra tu res
4 Initial BOD
5. Reaeration coefficient (K )2
6. Deoxygenation coefficient (K )1

The waste loads being discharged downstream were obtained from the Environ-
mental Protection Agency discharge permit applications filed for all discharges
between Wylie Dam and Highway S C 9. It was decided to carry the analysis only
as f ar as S C 9 since the temperature predictions show that out of 240 months
only 5 percent would have temperatures elevated over 5 F above ambient due to
Catawba Nuclear Station and in the summer months, no instances of temperatures
over 5 F above ambient would occur (Table 4.1-2d). Analysis of the discharges
in this stretch showed that of the known indust rial discharges, only two con-
tributed substantial BOD loading to the river. These were Celanese near U $ 21
(avg = 5,304#/ day) and Bowater's near S C 5 (avg = 15,988#/ day). The sum of
the other industrial discharges in this reach was less than 100N/ day of BOD,
therefore they were omitted from the analysis. Two municipal discharges,

I Velz, Clarence J, Apolied Stream Sanitation, Wiley-interscience, New York
NY. 1970.
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Rock Hill and Fort Mill, located in this reach were included, but due to the
proximity of the Fort Mill discharge to the Celanese discharge, these twog

were combined. Sugar Creek, which receives the discharge from the Charlotte,
N C sewage treatment plant, flows into the Catawba River between the Rock Hill
municipal discharge and the Bowater discharge. Beceuse of the lack of reliable
flow and 800 loading data on Sugar Creek, it was taken as a constant discharge
of 330 cfs based on USGS records at Station 2-1465 and a BOD load equal to the
average of 118 measurements taken by the state of South Carolina over the last
14 years.(l) Therefore, the segmented.D0 model consists of five reaches:
(1) Wylie Dam to Celanese - 4.9 miles, (2) Celanese to Rock Hill discharge -
0.9 miles, (3) Rock Hill discharge to Sugar Creek - 5.2 miles, (4) Sugar Creek
to Bowater - 7.5 miles, and (5) Bowater to Highway S C 9 - 11.3 miles.

The initial DO was taken as the average of the Wylie tallrace measurements
(Table 3.9-l). Temperatures were taken as the average temperature within
each segment as predicted by the program described in Subsection 4.1.5. Initial

| BOD was taken as 2 mg/l at Wylie tallrace (see Table 3.9-9 which shows this
figure is exceeded only 22 percent of the time). The reaeration coefficient

(K ) is calculated from Churchill's (2) reaeration model which takes into2
account velocity and depth of river flow. The deoxygenation coefficient (Kj)
is taken from Fair, Geyer & Okun(3) and is a typical value for treated indus-
trial and municipal wastes. In addit ion, since the purpose of this simulation
was only to test the sensitivity of stream D0 to changes in temperature it was
assumed that the proposed submerged weir in front of Wylie Dam has no effect

initial DO when in reality it will increase summertime D0 in the tallrace.on

Temperatures used in the simulation reflect the presence of the submerged welr.
!

Using the above model, simulations of the downstream 00 were conducted using:
(1) predicted ambient temperatures
(2) predicted elevated temperatures due to Catawba Nuclear Station

Table 4.1-2e shows the maximum differences between runs (1) and (2) for each
month. The summer differences are negligible (0 .3 mg/1). The largest
difference occurs during the spring due to the change in saturation levels.
An analysis of Table 3.9-8 shows that the critical D0 period generally occurs
in July. Therefore, all July measurements presented in th'is table were
averaged and plotted in Figure 4.1-20 along with an average July D0 pro-
file simulated using a July river flow and ambient temperature averaged over
the period 1951-1970. Although deviations between the measured and simulated
profiles exist, the general shape of the simulated curve is correct. A
simulated curve which duplicates the measured data can be obtained by adjust-
ing BOD loads, river flows, reaeration and deoxygenation coefficients, however,
the sensittvity of the simulated summer D0 concentration to changes'.In tempera-
ture remains in the 0 3 mg/l range.

II) Letter of September 14, 1972, f rom Noel M Hurley, Monitoring Branch, S C
Pollution-Control Authority.

(2) Churchill, M A, Elmore, H L, and Buckingham, R A. J ASCE, SA4, 1962.

(3) Fair, G M, Geyer, J C, and Okun, D A, Water and Wastewater Engineering,
Volume 2, Wiley &-Sons, Inc, New York, 1968.
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Runs (1) and (2) above were made using average D0 and BOD concentrations;
the ref o re , additional runs were made using minimum tailrace 00 and maximum
reported BOD loadings for two years, 1968 and 1965. The year 1968 exhibited
the greater sensitivity of the twenty-years simulated to changes in tempera-
ture during the summer months and 1965 had the lowest D0 downstream of the
twenty years. The inputs to the simulation were as follows: (1) initial
BOD of 4 mg/l rather than 2 mg/1, (2) minimum recorded tailrace D0 values
from Table 3.9-1 rather than averag e values. (3) maximum BOD loadings from
downstream discharges rather than average (number obtained from EPA permit
applications), and (4) the maximum Sugar Creek BOD ioading recorded rather
than the average. These runs indicated that the sensitivity to temperature
did not change from the average case.

(K ),The simuiation was tested for sensitivity to the reaeration coefficient 2
(K ), and Sugar Creek BOD loadings. Changesthe deoxygenation coefficient y

in these inputs caused the following decreases in critical D0 downstream
using 1951 as a base:

MONTH (D0 in mg/l)

d S U S S d d S S S S S

half reaeration (K ) .1 .2 .2 .3 4 .7 1.2 1.2 1.2 1.0 .9 4
2

double deoxygenation (Kj).3 .3 .3 4 4 4 .5 .5 .4 4 .3 .4

triple Sugar Creek B00

Amb i en t Tempe ra t u re .1 .1 .2 .1 .2 .3 .7 .5 .5 .5 .4 .2

Elevated Temperature.1 .1 .2 .1 .2 .3 7 .5 6 .6 .4 .2

From the above information it can be concluded that during the summer months
the model is more sensitive to changes in reaeration coefficient and the de-
oxygenation coefficient than from the expected temperature rise due to

Catawba Nuclear Station (see Table 4.1-2e) .

Since the information available on Sugar Creek loadings was limited, the
program was run using t riple average Sugar Creek BOD. The differences due
to elevation in temperatures did not change from the average case.

Historically, when DO concentrations In a stream are analyzed, periods of low
flow (7-day 10-year) have been considered critical . The predicted temperatures
listed in Table 4.1-2 are monthly average, therefore, the critical flow which
was considered here is a 30-day 20-year low flow of 718 cf s (October 1954).
(From USGS records at the Rock Hill gage, the historical 30Q20 is 700 cfs
and the 7Q10 is 648 cfs.) It can be seen from Table 4.1-2 that the predicted
excess temperature at the dam for this October 1954 flow was zero. Under
low flow situations essentially all the cooling takes place within the lake
resulting in a negligible elevation of temperature downstream, and consequently
no effect on downstream D0.

This analysis shows that the temperature rises due to Catawba Nuclear Station
will have a negligible effect on the more critical summertine D0 values down-
stream of Wylie Dam. Therefore, downst ream water users and downst ream dis-
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chargers would experience the same summertime 00 concentrations when Catawba
Station is in operation. The effect during the winter and spring would be
somewhat greater. This is due to inherently higher D0 values during the '

winter and spring seasons, and although the ef fects are greater because D0 i

values are approaching saturation, quantitatively the 00 values are quite
high.

:

T0XICITY

Much of the above information can be used in analyzing effects of temperature
rise on potentially toxic wastes discharged into the Catawba River, it should -;
be pointed out from the beginning that the critical time for potentially toxic
discharge will be during low flow situations when there is not enough river
flow to dilute toxic discharges. However, during these low flow situations,
primarily all cooling of the Catawba cooling water will take place in the-lake
thereby having little effect on downsteam toxicity.

,

Very few measurements of potentially toxic materials in the Catawba River have
3

been made, therefore it is difficult to obtain background levels of toxic
materials. However, chemical analysis of the first major discharge (Celanese) >

into the river flow below Wylie Dam is avellable f rom the EPA discharge permit '

application. Also, one grab sample f rom the second major discharge, Rock Hill i

sewage treatment plant, is available from S C Pollution Control Authority
,

flies. These discharges are in the area below Wylie Dam where temperature '

rise above ambient could have an effect on toxicity. Therefore, to evaluate
the Icvel of toxicity which may be expected below the dam, the above discharges !

were diluted with the river flow to arrive at expected concentration levels.
.

Although it is highly unlikely that excess temperatures due to Catawba will be '

associated withalow flow situation, the 7-day 10-year low flow for the Rock j

Hill gs9 ng station was used to dilute discharges so that an upper bound on!
'

toxici:y could be obtained. The results of this dilution are shown in Table .

4.1-2# along with potentially toxic levels (toxicity to fish or humans which-
g ,

ever is lower) and USPH drinking water standards for each substance.(l> t

\.From Table 4.1-2f it can be seen that expected concentration levels under a i

Iow flow situation are always well below published toxic limits, and in most ;

cases the expected concentrations meet drinking water standards. Since >

concentrations of potentially toxic substances are so low even under minimum
,

dilution conditions and low flows and high temperatures are not expected to_ !

occur. simultaneously, the operation of Catawba Station is not likely to cause
any significant increase in toxicity downstream of Wylie Dam.

|

(I) McKee, J E and h W Wolf, Water Quality Criteria, Second Edition, The
Resources Agency of Cslifornia, Sacramento, California, 1963. i

!

i
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ALTERATION OF SPECIES COMPOSITION

Thc ranked predicted temperatures, for the months of June, July and August
(Table 4.1-2 ) at the Highway U S 21 station indicate a maximum temperature9
of near 93 F, a one in twenty occurrence level, with an average July
temperature for twenty years of record being 89.6*F or 5.2*F above the
presently experienced ambient. This shift toward a new ambient will nave an
impact of dubious significance. The new regime will not reach TLm's reported
for indigenous fish species and the anticipated average conditions at U S 21
are several degrees cooler. (1, 2 r,3)

The anticipated temperature regime will be in the range suitable for both
green and bluegreen algal growth (4). Operation of a fossil fuel generating
station on Lake Wylie with a combination of heat and nutrients conducive to
algal growth has not resulted in any reported blooms. Therefore, it is un-
likely that a significant difference in algal quality will occur in the river
downstream of Wylie Dam. Some shift may occur in the number and kind of
benthic organisms inhabiting the affected river section, but it is not likely
that functional or structural integrity of the system will be significantly
altered.

O
I Anon, 1956. " Proc Fif th Annual Water Symposium, Feb, 1956".

Louisiana State University; Engr Exp Sta Bull 55.

2 Brett, J R 1958. "Some Principles in the Thermal Requirements of Fishes."
Quarterly Review of Biology 31(2);75; Ontario Fisheries
Research Lab List No 5 (1958).

3 Hart, JS 1952. Geographic Variations of Some Physiological and Morphological
Characters in Certain Freshwater Fish. Ontario Fish Res
Lab (Canada) No 72.

bCairns, J 1956. "The Effects of increased Temperatures Upon Aquatic
Organisms". Proc 10th Indust Waste Conf, Purdue University

Engr BulI 40(1):346.
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4.1.6 FISH ;

Biological surveys of the fish population in Lake Wylie (Catawba Reservoir) |
have been carried out by the North Carolina Wildlife Resources Commission !

I | and the South Carolina Wildlife Resources Department; copies of these reports |
including lists of fish species, results of population surveys, growth studies,
stocking programs and management recommendations are included in Appendix 4A. I
Also included in Appendix 4A is an " Estimation of Fish Standing Crop, Sport |
Fish Harvest and Angler Use" comparing Lake Wylie to two other Duke lakes - |

Mountain Island and Norman. |

|

Lake Wylie provides a warm water fish habitat. The principal game species !
are largemouth bass, Micropterus salmoides (Lacepede), white bass, Morone :

chrysops (Rafinesque), and crappies, Pomoxis spp. No salmonids are known to [

occur in the lake, nor do cool water species such as smallmouth bass, !

Micropterus dolomieul Lacepede, or walleye, Stizostedion vitreum (Mitchill), '[inhabit Lake Wylie. The " Catalog of the inland Fishing Waters in North
Carolina" describes the reservoir as providing " good fishing for crapple, ,

catfish and largemouth bass."1
,

The primary game fish species in Lake Wylie as described by the South Carolina |
Wildlife Resources Department in its publication " Fishing in South Carolina," ;

are largemouth bass, white bass and a "few striped bass," Morone saxatilis !

(Walbaum); also, it notes that " catfish generally offer good fishing in Lake |
Wylle."2

The North Carolina State creel census notes that 1.3 fish were caught per hour :

In the lake with the species composition as follows: "47 percent crappie, :

21 percent sunfish, 14 percent catfish, 9 percent white bass, 3 percent large- [
mouth bass, 3 percent carp, tr. others."1 Based upon a creel census conducted I

on Wylie Reservoir by the South Carolina Wildlife Resources Department for the (
period July - December 1970 and assuming that this period represents 40 percent i

of annual activity, Jenkins has reported annual totals compared to predicted j

totals for Lake Wylie as follows: 25 angler hours / acre (compared to a predicted i

28 angler hours / acre), 1.4 lb/ hour (predicted 0.54), and 35.5 lb/ acre (predicted !

15.3).3 i
,|

While fish population surveys have not been carried out in the section of river j
below Wylie Hydro Station, the resident fish population can be expected to be ;

y almost identical to that collected f rom the nearby lakes both upstream and dov.n- |
stream. The close similarity between the dominant species of the upstream and !

downstream lakes is apparent f rom the data presented in Table 4.1-4a. I

I
!
i

1 Fish, Frederic F. 1968. A Catalog of the Inland Fishing Waters in North (

Carolina. North Carolin'a WI1diife Resources Commission p.81. |

2 South Carolina Wildlife Resources Department. Fishing in South Carolina.
!

I 3Jenkins, Robert M. 1972. Estimation of Fish Standing Crop, Sport Fish Harvest ;

and Angler Use for Lakes Mountain Island, Wylie and Norman, Duke Power Company i

Projects, North and South Carolina. National Reservoir Research Program, i

| Bureau of Sport Fisheries and Wildlife. 13 pp.

1
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It has been reported that the dominant predator fish found in the turbid,
Piedmont streams is the largemouth bass.I While largemouth bass have been
collected from all types of stream and lake habitat in the Catawba River Water-

'

shed except the better trout streams, its relative - the smallmouth bass - has
been collected only from streams in the foothills of the Blue Ridge Mountains.2

y

A list of the fish species which probably occur in the stretch of the Catawba
River below Wylie Hydro Station has been prepared from the " Annotated Check-
list of the Fish Species Found in the Catawba River Watershed" (Table 4.1-4b) .2

There are no rare or endangered fish species in Lake Wylle.3 The only species
y of fish whose existence in the lake might be directly related to the steam

plant's operation would be the threadfin shad, Dorosoma petenense (Gunther);
this highly important forage species maintain i l in
arealakesthathavesteamelectricstations.gacontinuingpopulatononyThus, the addition of the steam | j1 | station on Lake Wylie will facilitate a substantial increase in the over-wintering j

population of threadfin shad (numbers of threadfin shad already over-winter in j
the discharge area of Allen Steam Station which is also located on Lake Wylle). l

!

The predicted potential commercial fish harvest in Lake Wylie using a 100 year
is 13.6 lbs/ acre.5 This prediction is based upon the taking of such fish

1
mean
as carp, Cyprinus carpio Linnaeus, carpsuckers, Carpiodes ssp. , and redhorses,
Moxostoma spp., which are not presently commercially harvested in the Carolinas.
There has apparently been a small commercial catfish fishing industry on Lake

1 | Wylie at infrequent times.6 |

I Louder, Darrell E. 1964. Survey and Classification of the Catawba River and
Tr ibuta r 4.s , Nort h Ca rol i na . North Carolina Wildlife Resources Commission.

2 Louder, Darrell E. 1964. Appendicies to the Survey and Classification of the
Catawba River and Tributaries, North Carolina. North Carolina Wildlife Re-
sources Commission.

3 Miller, Robert Rush. 1972. Threatened Freshwater Fishes of the United States.
Transactions of American Fisheries Society. Vol. 101, No. 2. p. 239-252.

1

McNaughton, W. D. 1967 The Threadfin Shad in North Carolina Waters, North
Carolina Wildlife Resources Commission. D-J Proj. F-16-R, Job X-A, 6 p.

5
Jenkins, Robert M. 1972. Estimation of Fish Standing Crop. Sport Fish Harvest

and Angler Use for Lakes Mountain Island, Wylie and Norman. Duke Power Company
Projects, North and South Carolina. National Reservoir Research Program. Bureau
of Sport Fisheries and Wildlife. 13 PP.

6 North Carolina Wildlife Resources Commission. 1961. Inventory of Fish Popu-

lations in Lentic Waters. Federal Aid in Fish Restoration, Project F5R and

F6R, Job No. l. p. 150.
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From the time of the fall overturn until the lake is thermally stratified in
O the spring, the effects of the plant upon Lake Wylie fishes should be similar

to those noted for the effects of Marshall Steam Station upon Lake Norman
fishes (an extensive investigation of Marshall's effects upon Lake Norman and
its aquatic organisms has been carried out with a final report of the findings

1 | due in the Summer, 1973). As already noted, threadfin shad will overwinter in |
the discharge waters. In response to this abundant forage supply of threadfin
shad and possibly because of temperatures nearer their optimum, numerous game
fishes are expected to migrate into the discharge area during the winter; as a
result of this migration, a substantial sport fishery will develop in the

1 | discharge area.I |

A different reaction will be noted from the onset of thermal stratification
until the fall overturn. The provisional maximum temperatures recommended as
compatible with the well-being of various species of fish and their associated
blota are 93* F for the growth of catfish, gar, white bass, buffalo, threadfin
shad and gizzard shad; and 90'F for the growth of largemouth bass, bluegill

1 | and crapple.2 While some revision of these numbers may occur in the future, |
their use for general purposes appears to be valid. It can be noted that the
median temperature tolerance limits (the temperature at which 50 percent of
the test fish die) is generally above 93*F for many of the characteristic Lake
Wylie fishes and the final preferendum temperature (the preferred temperature
which is selected under conditions of the highest acclimation temperature) for
species such as largemouth bass, bluegill and carp is near 90*F (Table 4.1-4).

1| However, the temperature at which these species have been observed in the |

field are lower (Table 4.1-4).
O Based upon twenty years of historical temperature records, operation of the

nuclear plant on Lake Wylie employing lake cooling is predicted to result in
composite average monthly discharge temperatures exceeding both 90*F and 93*F
during the months of May through September (Table 4.1-5). The number of

Ipredicted occurrences of Individual average monthly discharge temperatures
exceeding 93 F for the months of May through September would be 78 in 100
months, and the number of predicted occurrences of Individual average monthly i

discharge temperatures exceeding 90 F for the months of May through September |

would be 87 in 100 months. In July the area required to cool the discharge |

temperature to 93*F will average 1540 acres with a maximum of 2350 acres,
while the area required to cool the discharge temperature to 90 F will average
2530 acres with a maximum of 4020 acres.

IAdair, William D. and David J. DeMont. 1971. " Fish" in " Environmental
Responses to Thermal Discharges from Marshall Steam Station, Lake Norman,

1 North Carolina." p. 57, Interim Report.

2 National Technical Advisory Committee. 1968. Water Quality Criteria, p. 43
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The normal occurrence is for fishes to avoid warmed waters which are above
their upper temperature tolerance limits. Studies at the Connecticut Yankee
Plant showed that fish moved out of the discharge canal when temperatures
reached 94 - 100*F and returned when the water temperature returned to the

1 | 92 - 94*F range.I Alabaster has observed that non-lethal changes in tempera- |
ture cause fish to become more active and is considered to have survival value
in heated effluents. Thus, the changes in temperature which caused fish to
move away were smaller than the change which could kill the fish even if they

1 | were suddenly exposed to them.2 |

Using the method of conditioned responses, a wide variety of fish species have
demonstrated the ability to discriminate between small temperature differ-

1 | ences.3 in experiments by Bull, responses were obtained for temperature |
differences of 0.18*F and less, and he concluded that "In the discriminatory
perception of temperature a fish is provided with a sensory field which is so

| acutely sensitive as to be of obvious value in directive movements."4 In view |1

of the fact that fishes can discriminate between various temperatures, their
ability to avoid the discharge plume, if desired, seems obvious.

Using the data presented in Table 4.1-5, it can be expected that many of the
fishes of Lake Wylie will emigrate from the discharge waters above 90 F and
most of the fishes will emigrate from the discharge waters above 93 F.

O

I Massengill, R. R. 1969 In "The Connecticut River Investigation, ed. D. E.
Merriman, 9th Semiannual Progress Report to Connecticut Water Resources
Commission.

2Alabaster, J. S. and K. G. Robertson. 1961. The Effect of Diurnal Changes
in Temperature, Dissolved Oxygen and illumination on the Behavior of Roach; (Rutilus rutilus L.), Bream (Abramis brama L.) and Perch (Perca fluviatilis L.).

3Brett, J. R. 1956. Some Principles in the Thermal Requirements of Fishes.
Quart. Rev. Biol. 31(2) pp. 75-78.

NBull, Herbert 0. 1936. Studies on Conditional Responses in Fishes. Part Vll.

Temperature, Perception in Teleosts. pp. 1-27
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4.1.6.1 Cooling Tower Alternative (1b)
|

,

! The number of occurrences of discharge temperatures in excess of 93 F and
'

90 F and the areas needed to cool to 93 F and 90 F when these temperatures are '

;

exceeded is reduced if mechanical draft cooling towers are used. Based |
upon twenty years of historical temperature records, ope rat ion of the ;

.

nuclear plant on Lake Wylie employing mechanical draft cooling towers is pre- I
dicted to result in composite average monthly discharge temperatures which i
do not exceed 93 F and exceed 90 F only in July and August (Table 4.1-6). !'

The number of predicted occurrences of individual average monthly discharge !
] temperatures exceeding 93 F for the months of May .through September would be
| 13 in 100 months, and the number of predicted occurrences of individual
E average monthly discharge temperature exceeding 90 F for the months of May i
j through September would be 39 in 100 months (Table 4.1-6), j

i

The areas needed to cool the discharge water to 93 F and 90 F when these I
temperatures are exceeded is reduced when the cooling tower alternative is !

compared to the lake cooling alternative (Table 4.1-5), in July the area j
required to cool the discharge temperature to 93 F during the six times out j
of 20 that this temperature is exceeded will average 280 acres wi th a !
maximum of 560 acres, while the area required to cool the temperature to 90 F j,

during the 18 times out of 20 that this temperature is exceeded will average j,

620 acres with a maximum of 1310 acres. !
'
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4.1.6.2 Fish Spawning
,

The effects of Catawba Nuclear Station upon fish spawning should be similar to,

i I those observed for the Marshall Steam Station.
,

i The spawning times of some fish species may be modified by variations in water
| 1 | temperatures between the discharge and ambient lake areas, but significant

|
effects are not expected. In fact, successful spawning by two characteristic

,

Lake Wylie fish species, shad and largemouth bass has been reported for the
j discharge area of Marshall Steam Station on Lake Norman. Shad " eggs were

observed" to be most numerous near the point of discharge adhering to the

{ discharge structure and to rocks and vegetation lining the discharge canal;

) "the discharge waters facilitated the overwintering of threadfin shad in the

dischargegoveandappeartoberesponsibleformaintainingthepopulation in
the lake." Largemouth bass spawned earlier in the region of the discharge cove

; than in the control coves with " numerous young-of year largemouth bass (being
; observed) in the discharge canal and cove"; later examination showed discharge

fish to be signific
fromcontrolcoves.9ntlylargerbothin length and weight than those caught

i

A more detailed analysis concerning the thermal effects
of Mar ~shall Steam Station upon fish spawning is reported on pages 14-17 and 27,

I of the " Completion Report" prepared by the North Carolina Wildlife Resources
j Commission (Appendix 4A).

| The spawning characteristics of the principal species of fish in Lake Wylie are
; presented in Table 4.1-7 From the information describing the spawning require-
! ments, egg characteristics, and depths of egg deposition, it is apparent that

the spawning habits of the fishes of Lake Wylie offer little opportunity for<

'
eggs to be either pumped through the plant or impinged upon plant structures. ,

|

i
i

l

i

)
:

4

1

!
i
1

,

J

I
I Adair, William D. and David J. Demont, 1971. ' Fish" i n "Envi ronmental Responses

to Thermal Discharges from Marshall Steam Station, Lake Norman, North Carolina."

;

.
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4.1.6.3 Impingement and Entrainment of Fish

During the winter nonths at Catawba the intake water velocity at both the .

racks (5/8" x 2-1/2" at 4" on center) and traveling water screens (3/8"; i
No 14) will be 1.5 fps or less (assuming two pump operation, full load
condition and gross sectional area of the opening).

,

i

I
StudiesbytheMassachusgttsDepartmentofNaturalResources and Pacific
Gas and Electric Company recommend that intake velocities be maintained at i

"

or below 1.5 fps. During the spring, summer, and fall, four-pump operation
,

will normally be utilized resulting in intake water velocities of 0.82 to
1.21 fps at the racks and screens (Subsection 4.1.4). It should be noted
that the lower velocities prevail during the season when eggs, larvae, or '

Juveniles of fishes are most susceptible to entrainment or impingement.

Operation of a steam generating facility necessitates f requent visits by i

Operating personnel to the station's intake area. Normal operating procedure !
at the Riverbend Steam Station, where intake velocities reach a maximum velo-
city of 1.38 ft/sec (ER . Table 3.1-3) is for screens to be rotated da.Ily and [l racks to be cleaned one-two times per week. [ Interviewing three employees :

'who had a total of 81 years' experience at this station, it was their consensus
that very few fish were collected on the intake racks and screens and those i

that were, were possibly diseased fish or had died elsewhere and were drawn j

to the intake the same as other floating debris. On numerous occasions, !

threadfin shad (l" or less) had been observed schooling immediately in front i
'

of the intake structure and appeared to be unaffected by the current.] !

It should be noted that threadfin shad, an introduced species in area lakes,
are susceptible to winter kills when the ambient water temperature drops below I
45*F, in January, 1970, lake water temperatures of 38.8*F were recorded at
Marshall Steam Station on Lake Norman which resulted in a massive winter kill '

of threadfin shad. This natural die-off caused the intake screens at Marshall ;

to become clogged with dead or dying threadfin shad. !

:
!

,

1
Fairbanks, R. B., W. S. Collings and W. T. Sides. 1971. An assessment of the ;

effects of electrical power generation on marine resources in the Cape Cod Canal. |

1 Massachusetts Department of Natural Resources, Division of Marine Fisheries, 48 pp. |

|
2Adams, J. R. 1968. Thermal effects and other considerations at steam-electric I
plants, a survey of studies- in the Marine environment. Pacific Gas & Electric
Company, Department of Engineering Research. Report No 6934. 4-68, 87 pp.
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With the exception of threadfin shad which maintains a continuing population
only in area lakes that have heated effluent from steam electric generating
stations 3 Duke's experience at other stations with similar intake structures
and velocities (Figure 4.1-13, 4.1-14, 4.1-15 and Table 3.1-3), indicates that
fish do not become impinged on the intake screens. Intake velocity criteria

,

should be based upon swim speeds and behaviour of indigenous fishes, the (

; presence of migratory fishes, the location and design of the intake structure,
the design of Intake screens, and experience from stations operating with
similar intake velocities.

The spawning characteristics of the fishes of Lake Wylic are such that no
massive migration of fishes at any life stage past the intake structure should
occur. The location of the intake structure, the ability of fish to swim out of ,

the intake area, and the lowintake velocities all decrease the likelihood of !

fish becoming Impinged upon the intake screens.

O

|

I 3McNaughton, W. D. 1967 The threadfin shad in North Carolina waters. N.C.

Wildlife Resources Commission, D-J Project F-16-R, Job X-A 6p.

O
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4.1.6.4 Gas-Bubble Disease

A detailed study has been initiated at Marshall Steam Station to document the
occurrence of gas-bubble disease and the associated percent saturation of the
dissolved gases of oxygen and nitrogen. A partial description of the occurrence
of gas-bubble disease at Marshall Steam Station is presented on pages 19-21 of
the " Completion Report" prepared by the North Carolina Wildlife Resources Com-
mission (Appendix 4A).

Preliminary results of the temperature and dissolved gas data obtained during
the studies around Marshall Steam Station are provided in Tables 4.1-10 to
4.1-10b and Figure 4.1-18, Sheets 1-14 Table 4.1-10 provides a comparison of
the intake temperature, discharge temperatures, at's,and flow of Marshall Steam
Station from November - May for the periods 1969-1970, 1970-1971, 1971-1972.
Table 4.1-10a provides the average dissolved gas saturation and temperatures at
the intake and discharge of Marshall Steam Station during the monthly sampling
program; the data obtained at Allen Steam Station and Riverbend Steam Station
is also included. Tne monthly e u rage operating data for Allen, Marshall, and

Riverbend Steam Stations are intiuded in Table 4.1-10b. Figure 4.1-18, Sheets
,

i 1-14 present the profiles of percent saturation of dissolved nitrogen and
oxygen in the area around Marshall Steam Station during the period November
1971 - May 1972.

:

A thorough analysis of the data obtained concerning the occurrence of gas-
bubble disease is almost complete and should be available by Spring of 1973

The average monthly percent saturation of dissolved nitrogen gas at the point
of discharge of Catawba Nuclear Station has been calculated (Table 4.1-10c)
for the period November-April using: (1) the average intake temperature calcu-
lated from Table 4.1-2, (2) the average discharge temperature presented in
Table 4.1-5, and (3) assuming a 100 percent saturation at the intake.

The winter-time occurrence of gas-bubble disease in some fish as a consequence
of the operation of Catawba Nuclear Station is possible but does not appear
probable.

O
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4.1.7 Plankton

Biological surveys describing the character of plankton populations in Lake
Wylie are not available; however, research under way at the Allen Plant on
Lake Wylie will define the species composition and diversity of phytoplankton
passing through the condenser systems.

The School of Public Health, University of North Carolina at Chapel Hill has
been awarded a grant from the Duke Power Company to establish the existing
plankton (zooplankton and phytoplankton) populations in Lakes Norman, Mountain
Island, Wylie and Wateree. This study is to be initiated during the winter

or early spring of 1973 and will supplement the biological baseline sampling
program planned for Catawba (Subdivision 4.1.3.1). Plankton populations have
been characterized at two Catawba River impoundments upstream from Lake Wylle.
RP-49 (Interim Report)I has presented the phytoplankton composition of Lake
Norman and thg zooplankton of Lake James has been characterized by R. E.
Coker (1926)

Phytoplankton entrainment studies at the Allen Plant, Lake Wylie, have recently
been completed. The objective of this study was to measure the effects of
various operating Delta T 8 s (10, 20, 30 F) upon the Lake Wylie phytopl ankton
productivity as determined by rate of carbon-14 uptake and on subsequent algal
growth. The results of this study are being formalized and the final report
is being prepared for publication.

The effects of thermal discharges upon primary productivity, zoopiankton en-
I trainment, and periphyton accumulation on glass slides has been studied ex-

tensively at Marshall Steam Station, Lake Norman.I The final results of these ,

studies shou ld be available by the summer of 1973

The results of studies at both Allen and Marshall Steam Stations which are
indicative of the effects at Catawba Nuclear Station (Tables 4.1-la, 4.1-4a and
4.1-4b) coupled with the comprehensive plankton study planned for the Catawba
site prior to plant operation (Subsection 4.1.3) should provide not only a
basis from which one can measure the effects of thermal discharges, but also a
basis for predicting what the effects will be upon the aquatic biota.

Information regarding the design of the intake structures (i .e. , si ze , location,
flow and velocity for Allen Steam Station on Lake Wylie, Riverbend Steam
Station on Mountain Island Lake and Marshall Steam Station on Lake Norman are
shown on Figures 4.1- 13, 4.1- 14, and 4.1- 15, respect ively. (See Table 3.1-3)

1

|
l
,

1 Environmental responses to thermal discharges f rom Marshall Steam Station,
.

|
Lake Norman, North Carolina (Interim Report) 1971, Staff of the Cooling Water
Discharge Project (RP-49) Department of Geography and Environmental Engi nee r ing ,
Johns Hopkins University, Baltimore, Maryland. ,

2
Coker, R. E., 1926 " Plankton Collections in Lake James, N. C. - Copepods and
Cladocera," J. Elisha Mitchell Society, pp. 228-269.

*"
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4.1.8 Benthos

A study of the benthic macroinvertebrate population of Lake Wylie is currently
being conducted under the direction of Dr. Charles M. Weiss, Department of
Environmental Sciences and Engineering, University of North Carolina at Chapel
Hill.

The objectives of the study are to evaluate the effects on benthos of the |

operation of Allen Steam Station, to establish baseline data on the benthic j
population around the site of the Catawba Station, and to describe the extent
of infestation of Lake Wylie by the Asiatic Clam (Corbicula manilensis).

Samples have been collected in May, June, and November of 1972, and another
sampling was conducted in mid-December, 1972. Sampling methods include the
use of a Modified Petersen Dredge, aquatic sweep net, Hester-Dendy artificial
sustrate samplers and hand-searching shallow areas for Corbicula. The bottom
type at each sampling station will be qualitatively described. Depth, temper-
ature, dissolved oxygen, Secchi depth, and other available water quality para-
meters will be used in the analysis of the findings at each station. Fourteen
sampling stations have been established, including six in the area around Allen
Steam Station and five in the area around the Catawba site (Figure 4.1-16).

Appended to this text are two tables which present lists of the taxa of benthic
organisms collected during the May and June sampling periods. The sets of data
from the November benthic sampling and two subsequent Corbicula surveys are not
included in these tables.

Table 4.1-13 shows the taxa collected by dredge sampling in deeper areas of Lake
Wylie, while Table 4.1-12 shows the taxa collected by Hester-Dendy artificial
substrates and sweep netting in the littoral areas of the lake. Each of these

1 tables gives an indication of which taxa were most abundant in the lake and
which taxa were collected in the vicinity of the Catawba site (Stations 7, 8,
9, 10, 14; see map, Figure 4.1-16).

A total of 61 different taxa were collected in Lake Wylie. Of these, 41 taxa
have been found near the Catawba s'ite. A greater diversity of benthos was
evident in the littoral areas (52 taxa) as compared to the deep water areas
(29 taxa) for the lake as a whole. The Catawba area showed the same general
trend, with 26 littoral taxa and 19 deep water taxa.

The Asiatic clam (Corbicula) population is the largest component of benthic
biomass in Lake Wylie and the Catawba site. No measures are presently being
considered for controlling asiatic clams in Lake Wylie.

More detailed and quantitative analyses of the data presented here and the later
data not included in this discussion will be contained in the final report of
this study, which should be available in the Spring of 1973

Benthic studies at Marshall Steam Station on Lake Norman, conducted by the RP-49
staf f of Johns .Hopkins University, will also provide valuable information on
thernal effects which can be used to predict the environmental impact upon the
benthic invertebrates on Lake Wylie. The results of this study should be avail-
able in the Summer of 1973

Arrendmen t 1
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4.1.9 SUMMARY

Based on environmental studies completed so far, it is concluded that Catawba
Nuclear Station, served by lake cooling as detailed in Subsecti on 4.1.5 will
be environmentally comontible in all significant respects; however, supple-
mental cooling by cooling towers is an alternate.

In summary, should the thermal effects produced by Catawba Nuclear Station
prove to be unfavorable to the fishes or water quality of Lake Wylle, such trends
would be detectable during early operation of the station. Detection of trends

is the object of the continuing biological monitoring program and should un-
favorable conditions develop, such conditions are not irreversible and
appropriate corrective act ions would be taken by Duke Powe r Company. No such
trends are expected.

O

O
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4.2 RADIOLOGICAL EFFECTS

4.2.1 SUMMARY
'

:

Conservative analyses demonstrate conclusively that there will be no adverse
effects on the environment from discharges of radioactive material resulting
from either normal or unusual operating of Catawba. The evaluation of the
expected performance of the waste disposal systems shows that these systems
will process potentially radioactive wastes and reduce discharges to levels
far below the limits of 10 CFR 20. When viewed in perspective, the radio-
logical effect of Catawba Nuclear Station upon a person living continuously
adj acen t to the station property is negligible.

An Environmental Radioactivity Monitoring P rogram will be established to .

verify that discharges f nam the station are as predicted or lower. This
program will monitor all critical exposure pathways which could lead to
radiation exposure to man, at activity levels far below those that may be
considered harmful; thereby allowing ample opportunity for corrective action.

4.2.2 RADIOACTIVE LlQUID RELEASES
.

Operation of the station results in some waste liquids which must be treated
before they can be reused or discharged. The Liquid Waste System
provides this treatment capability for liquids which may contain radioactivity.

The Liquid Waste System is designed to (1) collect reactor grade
water and process it for reuse and (2) to collect potentially radioactiveO liquid wastes and process them to forms suitable for release or shipment off-
site. This design objective is attained by segregation of equipment drains and
waste streams to prevent mixing of water which is normally reused with that
which is normally discharged. Process equipment includes holdup tanks,
filters, demineralizers and an evaporator.

In addition to the waste liquids described above, discharge of some reactor ;

coolant may be necessary for control of tritium concentrations in the station.
Routine discharge of this reactor coolant will not be necessary. However,
the contribution to the liquid waste discharge from the station of the
largest amount of reactor coolant which may be discharged in one year has been
included in the analyses incorporated in this section. This quantity of
reactor coolant can be treated for release by either the Liquid Waste
System or the Boron Recycle Syst em.

*

The estimated volumes of potentially radioactive liquid wastes resulting from
operation of the station are presented in Table 4.2-1. Liquid radioactive
discharges are far below the limits of 10 CFR 20, as shown in Table 4.2-3. ;

Discharges are shown for normal operation. Design (upper limit) fission '

2 product releases are a factor of 10 higher. Routine station discharges are i

expected to be no more than those shown for normal operation. The radioactive
discharges shown in ' Tab le ' 4.2-3 are ' bas'ed on 'the fol lowing assumpt ions :

i

a. Fission product and corrosion product concentrations in the reactor cool-

2| ant as shown in Table 4.2-2, and secondary coolant as shown in Table 4.2-2a. |
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b. Liquid releases shown in Table 4.2-1

c. An eight-hour process period.
3

2 d. A process decontamination factor of 10 for all waste.
Decontaminat ion f actors as shown in PSAR Table 11.1-1 for the letdownc.
demine ralizer applied to letdown for t ritium control .

Liquid waste is diluted by the annual average CCW flow of 3960 cfs. Although
there will be recirculation of condenser cooling water during parts of the

recirculation of radioactive effluents is not considered because theyear,
annual average concentration in the lake and in the annual average discharge
from Wylie Dam will be the same if there were no recirculation.

The concent rat ions at the discharge of the lakes down s tream of Catawba can be
expressed as a f raction of the plant discharge concentration as indicated in
Table 4.2-4a.

These analyses demonstrate that concentrations of radioactivity in Lake Wylie
resulting from normal operation of the station are quite small when compared
to the limits of 10 CFR 20 and natural background radioactivity. There will
be no adverse envi ronmental ef fects f rom liquid releases f rom the station.

4.2.3 RAD I0ACT IVE GASEOUS RELEASES

The Gascous Waste System functions to remove potentially radioactive gaseous
contaminants from the reactor coolant and to collect gases generated by
operation of the boron recycle evaporator. These gases are contained during
normal station operation, and there is no requi rement for discharge of
radioactive gases via the Gaseous Waste System.

A portion of the non-recycleable reactor coolant leakage denoted in Subsection
4.2.2 was assumed to occur inside the Containment and the remainder inside
the Auxiliary Building. Goses resulting from leakage inside the Containment
will be contained until the Conta inment is purged. Prior to purge, the lower

Containment auxiliary carbon filter system will be operated to remove 99.9%
of the particulates and iodine. The activity level in the Containment
atmosphere was based on the assumed Reactor Coolant System leak. Activity
buildup in the containment was calculated for a one year period. This
activity is then discharged to the atmosphere by the Containment Purge System.
Gases resulting from leakage inside the Auxiliary Building were assumed to be
released without further decay to the atmosphere via the Auxiliary Building
Ventilation System. All of the noble gas lecked to the secondary coolant is
released from the condenser ai r ejector. The quantities of gaseous activity
expected to be released are presented in Table 4.2-4 and are based on the2

foilowing assumptions:

O
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a. Fission product concentrations in the reactor coolant as shown in Table
4.2-2., and secondary coolant as shown in Table 4.2-2a.

b. Liquid releases as shown in Table 4.2-1 .;
~3c. A partition factor of 5 x 10 for i from coolant leaks

-52 d. An Iodine partition factor of 5 x 10 for the air ejector and 3.6 x 10
~

for the gland seal system.
,

e. Atmospheric diffusion based on average meteorology as described in j
subsection 2.4.1.

!
.

'

These analyses demonstrate that the concentrations of gaseous radioactivity at
the Exclusion Area boundary resulting from the operation of the station are
quite small when compared to the limits of 10 CFR 20 There will be no adverse L

environmental effects resulting f rom gaseous releases f rom the station.
i

.

4.2.4 RADI0 ACTIVE SOLID WASTE DISPOSAL

The Solid Waste System provides the capability to package solid wastes for !
shipment in a variety of AEC and Department of Transportation approved conta'Iners I

to an offsite licensed disposal facility. Evaporator concentrate and spent ;
resin will be handled in the waste drumming room or directed to a truck-mounted
shipping container. Other solid wastes of low activity or no activity, such ;

i as soiled clothing, rags, paper and gloves, will be compressed in drums by a ,

hydraulic compactor. Adequate monitoring of this material will be provided to '

assure safe storage prior to shipment. !

3 3An estimated volume of 480 f t of demineralizer resins and 820 f t of t

evaporator " bottoms" will be generated each year for twg units. These wastes !j
will range 1n activity from zero to a maximum of 5 x 10. curies in the resins i3and I x 10 curies in the " bottoms" assuming one percent fuel defects in each :
unit.

|>
Shipping container design and permissible radiation levels external to the I

containers are governed by regulations of the AEC and the Department of
Transportation. Duke will meet the requirements imposed by these regulations
to assure safe transportation of solid wastes,

i

Ultimate disposal of solid wastes will be by burial in an AEC or Agreement !
State licensed facility meeting the requirements for such facilities imposed' i
by the AEC. These requirements govern the form of the solid wastes and the !
integrity of the burial container, assuring safe disposition of solid wastes. '

i
!

!
I

i
!

.

.)
v

i
i
i
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4.2.5 COMPARISON OF RADIOACTIVE, GASE0US AND LlQUID WASTE RELEASES |
WITH ESTABLISHED STANDARDS AND LIMITS |

1

4.2.5.1 Dose from Gaseous and Liquid Releases

The radioactive waste handling and processing systems at Catawba
were chosen over the alternatives considered in Section 5.4 In orcer that
releases of radioactive materials be as low as practicable in accordance
with AEC regulations and accepted radiation protection standards. Tables
4.2-3 and 4.2-4 show ' that expected radioactive liquid and gaseous releases
result in concentrations of radionuclides that are small fractions of the
applicable maximum pe rmiss ible concent rations (MPC) found in AEC regulations,
10CFR20. Correspondingly, the resulting doses to individuals are expected to
be a small f raction of the applicable standards and regulatory limits.

Although th. anount of radioactivity added to the environment f rom station
operation is minimal, possible critical exposure pathways to man have been
evaluated in order to estimate the maximum dose to an individual and to the
surrounding population, as well as to establish the sampling requirements for
the Offsite Radiological Monitoring Program. These pathways include:

1. Whole body dose from gaseous waste releases.

2. Drinking water from that portion of Lake Wylie af fected by the radio-
active liquid waste releases or from wells directly associated with
this portion of the lake.

3 Swimming, boating, fishing or walking along the shore of lake within
this same area.

4. Eating fish from within this portion of the lake.

5 Consuming milk or other dairy products from locations affected by
gaseous waste releases.

6. Eating foods (crops, animals) grown in areas or raised on feeds
affected by gaseous waste releases.

Of the above, it is expected that items 1, 2, 3, and 4 will be critical
exposure pathways, in the sense that they will account for most of the very
low exposure; Items 5 and 6 are not considered to be critical pathways for
this plant. The extremely small amounts and concentrations of iodine and
radioactive particulates that are expected to be released during normal opera-

I tion, and the location of nearby farms and dairies in relation to the prevailing
wind directions, should make milk and food crops of no significance as a pos-

2| sible critical pathway to man for this plant ( 2.3 millirem per year to an |

infant's thyroid at the nearest farm). However all of these pathways (including
the terrestrial pathway. Items 5 and 6 above) have been included in the Offsite
Radiological Monitoring Program (Table 4.2-5) and will be monitored f requently
and completely.
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Evaluation of items 1 and 2 above show the resulting maximum hypothetical
annual dose estimates from these gaseous and liquid waste releases to be:

Dose Estimates
(millirem per year, whole body)

Normal Ope ration Design Condition I

Gaseous Waste Releases 2.5 25 i

Liquid Waste Releases (drinking) 0.055 0.26 .

2 Liquid Waste Reicases (eating fish) 0.008 0.077 (
Liquid Waste Releases (swimming, e tc. ) ' O.00022 0.0022 ;

Total 2.6 25.3
'It should be emphasized that these dose estimates represent the maximum dose

of a hypothetical individual and that the total dose for people living in I

the immediate vicinity of the station or beyond (critical population group) I

will be very much lower (less than 1 percent of the dose due to natural back- j

ground radiation). For example, the dose estimates from gaseous waste ,

!
releases have been conservatively calculated as occurring at the point of
maximum ground level concentration within the poorest sector for meteorologi-
cal diffusion and assume that a person remains at this location 24 hours per
day, 365 days per year. Also, the annual dose estimates resulting f rom liquid

,

waste releases conservatively assume that a person's only source of drinking
'

water for an entire year is directly f rom the discharge area in Lake Wylie
which contains the average annual concentration of radionuclides f rom the '

two nuclear units.
.

In regard to items 3 and 4, calculations have shown that a person would only
2j receive a dose of 0.00022 m811irem if he devoted 24 hours per day, everyday j ?

for an entire year, to swimming, boating, fishing, or walking along the shore
of the discharge area which contains the average annual concentration of
radionuclides f rom the two nuclear units. )

2| This person would also receive a dose of only 0.008 mrem per year it he ate |
as much as 20 grams of fish a day, everyday, directly from the discharge area, ;

again assuming these same conditions of annual average radioactivity levels '

and assuming the maximum reconcentration factors in the environment,
i

All doses except the swimming dose and ingestion doses have been conservatively :2j calculated assuming that exposure to the 10 CFR 20 maximum permissible | ;

concentrations produces a dose rate of 500 mrem /yr. The swimming dose was i

i calculated at a point on the surface of an infinite slab of water forty feet t

thick. The ingestion dose was calculated assuming that the milk pathway is
operative for 6 months a year and that the vegetable pathway is operative for i

4 months.

1 All of the above assumptions which result in a maximum annual whole body

2| dose f rom normal operation of 2.6 mrems to a hypothetical individual who lives g

essentially full time in the immediate vicinity of the plant, who drinks the
water and eats the fish directly f rom the discharge area are, in a sense,
impossibilities. They are intended me rely to illus t ra te' what little effect
the plant will have on anyone. A much more realistic dose estimate can be made
for the surrounding population. The average person in the surrounding

ER 4.2-5 Amendment 1
Amendment 2

;



l

population (within an assumed 50 mile radius) will receive a dose of about
2: .02 mi l l i rem per year f rom IIquid and gaseous effluents under normal operating i

conditions.

The total liquid and gaseous dose estimates for the maximum hypothetical
individual and the average person in the surrounding population may be
compared directly with the radiation protection standards of the Inter-
national Commission on Radiological Protection (ICRP) and the National
Council on Radiation (NCRP). These standards which form the basis for the
Federal Radiation Council /AEC limits (Radiation Protection Guide) permit
500 millirems per year maximum dose to an individual and 170 millirem per
year to a suitable sample of an exposed population group.

4.2.5.2 Existing Background Redioactivity

The resulting concentrations of activity in the environment and population
dose from Catawba may also be compared with the background radioactivity
from natural and man-made sources that already exists in the area. Natural
background radiation consists of cosmic rays from outer space as well as from
some 40 naturally occurring radioactive elements on earth, (80 naturally
occurring radionuclides). The major portion of the human exposure results
from naturally occurring pottssium-40 and from the uranium and thorium series
of radionuclides which are distributed variously in the earth, air and water
nverywhere. Variations in the sum of terrestrial and cosmic ray background
ra d ia t ion in the United States, on the average, ranges from a low of about
75 millirems per year in Louisiana and Texas to a high of about 225 millirems
per year in Colorado. The average value for the United States is approxi-
mately 105 millirems per year and for South Carolina it is 110 millirems per
year from these sources.

In addition, man receives additional dose; from the materials he uses for
construction (30-50 millirems per year more from brick than from a wood frame
house, for example), from the air he breathes, f rom the water he drinks and
f rom the chemicals that make up his own body (about 21 millirems per year
Just from the naturally occurring radioactive materiais in his own body,
from food, water and air intake).

Also, as far as the total dose to the surrounding population (within 50 miles)
2| is concerned, Catawba will contribute about .02 percent additional dose to J

that which the population now receives f rom natural background radiation or,
in terms of total population dose, as follows:

Man-rem Within 50 Mile Radius

From Plant Effluents From Natural Background Radiation

2| 31 158,000
|

O
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The average of preliminary terrestrial gamma background measurements made
at'the Catawba site Indicate the following:

Calculated whole body gamma dose,
Location mrem / year

a. Within Plant Site Area 80
b. 1/4 mile West 109
c. 1-1/2 miles WNW 70
d. 6 miles NW 42

The concentrations of radioactivity in the Catawba Piver above and below the
Catawba Nuclear Station, from natural and manmade sources have been reported
as follows:

Gross
Activity Tritium

Location Dates pCi/l pCi/l

Charlotte, N. C. N. C. State Board of Health 1967 2.65
(Radiological Health Section) 1970 2.40

Rock Hill, S. C. S. C. State Board of Health0 (Div. of Radiological Health)

1. Water Treatment 1970 3.2
Plant 1971 7.0

1972 4.6 367.1

2. US #21 Hwy Bridge l e /0 4.0
',971 9.8

Gross activity ave' age, h.8 pC1/1 or
4.8 x 10-9 uC/mi

O
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Radioactivity in water is due to several sources. "All waters contain traces
of radioactivity originating from naturally radioactive minerals dissolved
from rock strata or from radioactive particulate matter or gases in the
atmosphere. Common among these materials are trace elements of potassium-40, )
radium, thorium and uranium. Such trace elements are dissolved by water, )
both on its way to and flowing in the water courses. Precipitation is the
major mechanism by which particulate matter or radioactive gases such as
thoron and radon are removed from the atmosphere. The combined radioactivity
of these materials consitutes what is known as background radioactivity of
the water. The total radioactivity would include both background radioacti-
vity and contributions from fallout and other man-made sources.

A knowledge of the concentration of the background radioactivity, as well as
the total activity, is an important factor in the appraisal of water quality I

'

since standards pertaining to radiation exposure or concentration within
drinking water are expressed in terms of additions to the natural background."(I)

in order to evaluate the significance of liquid weste releases from Catawba
as they relate to existing pre-operational backgrrond conditions, comparison
is made below of the average activity in the Catauba River (Lake Wylle) with
the annual average concentrations that may exist in the discharge area from ,

'
tt'e operation of the nuclear station.

2 | Gross Beta Radioactivity (Other than Tritlum) |

Average Background Radioactivity Annual Average Concentration in
in Lake Wylie Discharge Area

Expected Operation Design Conditions

!

| pCi/l 5.3 0.14 1.4

2 -9 0 -9Ci/ml 5.3 x 10 1.4 x 10 1.4 x 10

Comparison of these gross concentrations may be made with the U. S. Public
Health Service drinking water standards. These standards, based on consi-
derations of Federal Radiation Council recommendations, set the limits for
approval of a drinking vater supply at 1000 pCi/l (1.0 x 10-6 pCi/ml) gross
beta radioactivity (when strontium 90 is at a negligibly small fraction of
its limit of 10 pCi/l or 1.0 x 10-8 pC'/nl). It can thus be seen that the
annual average concentration in the discharge area resulting from radioactive
liquid waste releases, are very small in comparison to the U. S. Public Health
Service drinking water limits.

(1) Radiological Health Data and Reports, Vol. 10, No. 5, May 1969,
" Radioactivity in North Carolina Surface, Ground and Cistern Waters,
January - Cecember, 1967," Sanitary Engineering Division, Radiological
Health Section, North Carolina State Board of Health.
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Using the average background radioactivity noted above, (5.3 pCi/1) the !
'totai amount of radioactive material in Lake Wylie at full volume was

calculated to be 1850 mci at any moment during the average year. Also,
2 based on average streamflow, more than 21,000 mci of activity flowed by

Wylie Dam during the year. These amounts may be compared directly with
the 480 mCl per year of gross beta activity, other than tritium, expected
to be released from the station in liquid effluents during normal operation
and with the 4800 mci per year during design conditions. In other words,

ithe concentration and the gross beta radioactivity other than tricium in
Lake Wylie resulting from liquid waste disposal operations will only be a
snell fraction of the amounts that have existed there and that exist there
now without the nuclear station.

,

!

||
As far as the tritium dose is concerned, even if a person were to consume
all of his water from the discharge area immediately adjacent to the station
containing the average annual concentration of tritium from releases at

|Catawba, it would only lead to a dose of 0.03 mrem per year. This 0.03 mrem ;

dose is 1/16,000th of the Radiation Protection Guide for an individual and f1/5000th of the Radiation Protection Guide for a suitable sample of the {exposed population.
!,

i

4.2.5.3 Radiological impact On Biota Other Than Man |
i

The Catawba Nuclear Station is a " minimum release" plant that will release |
gaseous and liquid radioactive wastes at levels "as low as practicable" within !

the dose and concentration limits required by radiation protection standards
and AEC radiation protection regulations. (Subdivision 4.2.5.1, Tables 4.2-3,
4.2-4.)

A general observation based on twenty-five years of radiobiological environ-
mental studies indicates that radiation dose standards adequate to protect ;

man will also effectively serve to protect other life in man's environment. |
There may be exceptions to this observation, but it is nevertheless, generally j
true. The radiation dose standards referred to above are the recommendations j

of tte international Commission on Radiological Protection and the National !
Council on Radiation Protection. Over this period of time the basic occupat- !
ional exposure recommendations of these standards organizations has been a
whole body dose in the range of 5000-15,000 millirems per year due to external
and/or internal radiation. The corresponding annual whole body population
dose standard has been 500 millirems to the highest individual and 170 milli- }
rems average dose to a suitable sample of the exposed population. Over this

*

twenty-five year period the standards have been lowered, not because of any i
evidence of harm at the higher levels but to lower the possible risk as more ;

people became exposed to radiation.
|

The radioactivity released to the environment from radioactive gaseous and j
liquid releases at Catawba will also be a very small fraction of the background j
radioactivity existing there now, before the plant is even built. (Subdivision !

4.2.5.2) '

|

|

|
|
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The Catawba Nuclear Station is essentially identical to the McGuire Nuclear
Station. In the Environmental Statement for McGuire (Docket Nos.50-369 and
50-370),the AEC evaluated the dose to biota other than man, and concluded
that, ...no detectable radiological impact is expected on the aquatic biota"

or terrestrial mammals as a result of the quantity of radionuclides to be
released..."(ES, page 5-20). kn performing this evaluation, the AEC used
much greater quantitles and concentrations of radioactivity than Duke calcu-
lates will actually be released from McGuire during normal operation.

Since Catawba will be quite similar to McGuire in design, in location and
I hence ecological habitats for aquatic and terrestrial organisms. and in the

quantities and concentrations of radioactivity estimated to be released to
the environment, it is therefore concluded that Catawba too will have no
detectable radiological impact. A confirming calculation to support this
conclusion has been made. For example, the dose to a muskrat has been esti-
mated using data from Table 5.4 and methods described in Appendix J of the
AEC Environmental Statement for the McGuire Nuclear Station and the highest
concentrations of radionuclides expected in Lake Wylie as a result of the
expected normal operation of Catawba. The muskrat was chosen because it may
be the aquatic organism exhibiting the highest or limiting dose; that is,
the doses to all other organisms would be very much lower. The resulting dose
to a muskrat, which is assumed to live in the discharge canal is only 25 mrad
per year due to expected normal operation of the station. Muskrats (and other
aquatic organisms) that live elsewhere in the lake (rather than in the discharge
canal) would of course receive much lower doses due to dilution of these mate-
rials with the lake water.

Therefore, as a result of all of the above considerati'ns, the radiological
impact on all life other than man (or even including man), from the routine
operation of the Catawba Nuclear Station will be negligible and without
significance.

O

ER 4.2-Sa Amendment 1

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



.. . . - - ~ _ _m..m.. -.., . . i__.. . - -..m ,_=m- c... ._ m . _ & - -_m_m

!
;

I

k

i

!

|4.2.6 0FFSITE RADIOLOGICAL MONITORING PROGRAM

The purpose of the Offsite Radiological Monitoring Program is to provide sur- |
veillance and backup support to detailed effluent monitoring, (as required by |
AEC Safety Guide 21), which is needed in order to evaluate individual and |
population exposure and the ecological significance, if any, of the contri-

,

butions to the existing environmental radioactivity levels that result from
station operation at design levels.

1
During operation of Catawba Nuclear Station, the only contribution of radio- |active materials to the environment will be from controlled releases of low-
level gaseous and liquid wastes that are made in accordance with AEC regula- [
tions. The design and operation of the radioactive waste disposal system will ;

maintain quantities of radioactive materials released as low as practicable in !
compliance with regulatory limits. The objective of the Offsite Radiological t

Monitoring Program is to provide assurance that the contribution of radio-
,

activity to the environment, and hence population dose, is indeed negligible. j

This monitoring program will include guidance of the Environmental Protection i

Agency (EPA) in its design. The sampling methods, analytical procedures and '

sensitivities will essentially be those described in the EPA " Environmental ,

Radioactivity Surveillance Guide,"0RP/SID72-2. This EPA " Guide" will be :

supplemented, as necessary, with procedures from other sources including those (
of the American Public Health Association as described in the publication, ?

" Standard Methods for the Examination of Water and Wastewater" and those of t

the U. S. Public Health Service, " Radioassay Procedures for Environmental !

1 Samples," 999-RH-27 The program will also be conducted in cooperation with ;

the following state and federal agencies having appropriate jurisdiction or
,

' concern in the area of environmental radioactivity: (1) South Carolina State i

Board of Health, Division of Radiological Health; (2) South Carolina Pollution |
Control Authority; (3) South Carolina Wildlife Resources Department; (4) North [
Carolina State Board of Health, Radiation Protection Program; (5) North Carolina *

Wildlife Resources Commission; (6)U. S. Public i4alth Service; (7)U. S. Fish !
and Wildlife Service; and (8) Water Quality and Air Pollution Control offices I

of the Environmental Protection Agency. The appropriate agencies will be [
asked to review the program and provide additional acommendations on type i
samples, frequency of collection, and locations for sampling. Duke Power will !

'also participate in split sampling programs and in data exchange with these
agencies as requested. Summary reports of monitoring results will be distri- !

buted to the above agencies and to other state and federal agencies upon i

request and as required.
,

[
Monitoring of aquatic vegetation, plankton, bottom organisms; terrestrial ;

vegetation and crops; and fish (items 5, 6 t, 8 in Table 4.2-5) will begin at '

least two years prior to the operation of Unit I and the remainder of the
program will be put into effect at least one year before operation. The entire
program will continue during the operating period, but will be modified as ;

necesrary to reflect any changes required as a result of pre-operational ex-
perience, local population growth, operatioral data f rom Catawba and similar i~

plants, and appropriate regulations.
,

!
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Radioactive materials from waste releases, if they can be detected at all
beyond the Exclusion Area, are most likely to be found in samples of air
and water from locations where these materials are dispersed by stream flow
and wind. Air and water samples also serve as one of the earliest indicators
of change in environmental radioactivity. Therefore, air and water samples
will receive primary emphasis, both in the number of samples collected and in
the frequency of collection. These samples will ordinarily be counted for
gross alpha and beta activity, if the gross activity exceeds a predetermined
small fraction of any effective concentration limit allowed in such a sample,
analysis to determine the component radionuclides will be made by use of a
multichannel gamma analyzer. Gamma analyses will also be made on representa-
tive composite samples on a quarterly basis. Additional radiochemical analyses
will be made for strontium 89 and 90, which are beta emitters and cannot
ordinarily be detected by gamma analysis.

Measurements of gamma dose and dose rate will also be made. Thermoluminescent
dosimeters located both in the prevailing wind directions and elsewhere and
immersed in water downstream of the liquid effluent release point will measure
the direct dose effects of gaseous and liquid activity releases during the
operating period. Water will also be analyzed for tritium.

Samples of secondary importance in regard to numbers of samples and frequency
of collection include lake bottom sediment, terrestrial and aquatic vegetation
(including fruit and vegetable crops), plankton, fish and milk. Fish samples
will include both game fish and rough species (bottom feeders). Bottom sedi-
ment, vegetation and plankton will be counted for gross beta activity. Again,
if the gross activity exceeds a predetermined small fraction of any effective
concentration limit, additional analyses will be made by use of a multichannel
gamma analyzer and by radiochemical means. Gamma analyses will also be made
on representative composite samples on a quarterly basis. Fish and milk will
not be counted for gross beta activity but will be subjected to gamma analysis,
determination of gross beta minus K40, as well as radiochemical analyses for
strontium 89 and 90. Milk will also be analyzed for tritium.

The sensitivity of these analyses and the size of samples taken will permit
absolute measurement of existing preoperational and operational levels to be
made even though they may be considerably below permissible levels in many
cases. It is expected that gross beta and gross alpha radioactivity will be
counted with a low background gas flow proportional counter having nominal
backgrounds of 1.0 cpm for beta and 0.05 cpm for alpha. By way of illustra-

I tion, if environmental samples are counted for a period of 20 minutes and
results are expressed at the 90 percent confidence level then the minimum
detectable activity will be approximately 3.6 pCi for beta and 2.4 pci for
alpha radiation in samples of air, water and other materials.

The sensitivity of the radiation exposure measurements (gross gamma) in excess
of background levels is approximately 10 mR for an annual integrated dose, and
0.001 mR/hr for a dose rate measurement.

The sensitivity of the analyses for various radionuclides in representative
samples is typically as follows:

ER 4.2-11 Amendment 1
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137 90 89 131 60
Beta Alpha Cs Sr Sr 1 Co

Air particulates
~3 -3 -23 ~3 ~3 ~

and iodine, pC1/m 3x10 lx10 lx10 1x10 5x10 lx10 .

All water samples
and mil k, pC i/l 0.3 0.3 10 1 5 10 10

80 5 25Fish, pC1/Kg - -- -

Vegetation and
80 5 25 - -Crops, pC l/Kg - -

Additional sensitivities are as follows:

K in fish and animals, 1.2 x 10 pCi/g.
~

H in water and milk, 2 x 10 pCi/ml by liquid scintillation counting and
as low as 2 x 10-9 pCl/ml by electrolytic enrichment and gas counting.

1 The environmental radioactlvity sampiing methods, analytical procedures and
sensitivities will essentially be those proposed by the Environmental Protec-
tion Agency in the " Environmental Radioactivity Surveillance Guide," ORP/SID72-2.O This " Guide" will be supplemented as necessary with procedures f rom other sources
including those of the American Public Health Association as described in their
publication, " Standard Methods for the Examination of Water and Wastewater" and
those of the U. S. Public Health Service in their " Radioassay Procedures for
Environmental Samples" 999-RH-27

The sensitivity of these procedures are more than adequate to detect and measure
the small amounts of various radionuclides from waste releases at Catawba that
may be found in environmental samples. This will insure the capability to de-
termine that any resulting doses to the public from these materials will be well
within the dose limits permitted by applicable AEC regulations. However, in
most cases, since the actual releases will be so low, it is not likely that
radioactive materials released as expected during normal operations can actually
be detected in the off-site environment and that portion attributable to Catawba
actually distinguished. This is due to the fact that concentrations in environ-
mental samples will be a very small fraction of existing background levels.
Primary reliance in determining population doses will depend, therefore, on
effluent data. It is expected that the Off-site Radiological Monitoring Program
will provide surveillance adequate to provide reasonable confirmation of calcu-
lations based on effluent release data.

Additional examples of the analytical sensitivity of the program versus concen-
trations in the environment and concentrations associated with applicable

regulations are as follows, for various radionuclides of concern.

O
I
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A. Releases into Water

Discharge Concentration Concentration Permitted Sensitivity
(normal operation) by AEC Regulations of Analysis

pCi/ml pCi/ml pCi/ml

Radionuclides

-7 ~3 ~9Tritium 1.8 x 10 3 x 10 2 x 10
90 -7 ~9Sr 5.0 x 10- 3 x 10 1 x 10
I37 -I -5 -9Cs 2.2 x 10 2 x 10 i x jo
60 -14 -5 -8

Co 2.8 x 10 5 x 10 1 x 10y

2 W -7y 9.3 10' 3 x 10 1 x 10~

B. Releases into Air

Radlonuclide

31 -M
1 g,7 , yg 1 x 10 10 1 x 10

Since reconcentration of radioactivity can occur in the environment, particular
attention will be devoted to evaluating the significance of any buildup of
activity in these samples. Dose estimates to man will be made if the above
analyses show that significant amounts of radioactivity from plant releases are
accumulating in the environmental samples (i.e., such as amounts that could
possibly result in doses in excess of one percent of 10CFR20 limits), although
primary emphasis for the calculation of dose will be placed on effluent data.
Analysis for, and concentrations of, specific radionuclides in environmental
samples will be correlated with known plant releases of the same nuclide. Al-

though the preoperational monitoring results may serve as a base IIne for com-
parison during the operational period, such comparisons have been complicated

$inthepast by fallout from nuclear testing, releases from other facilities,
and spatial and time variations in naturally occurring radioactive materials
and radiation. Therefore, to aid in evaluating the effect of the plant releases
on the environment during the operating period, the plant's contribution of
activity will be differentiated from existing environmental levels by comparing
levels found in similar samples collected at the same time in different locations.
This is done by collecting samples both within and beyond the Exclusion Area,
upstream and downstream, upwind and downwind from the station, in locations of
highest expected levels offsite, and in control locations.

Table 4.2-5 describes the Offsite Radiological Monitoring Program that is pro-
posed for the Catawba Nuclear Station. The samples and measurements include all
critical exposure pathways relating to dose to man that have been determined to
be of possible significance for this station plus additional samples of Interest.

1 | For location of sampling stations, see Figare 4.2-1 |

9
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4.2 7 POSSIBILITIES AND CONSEQUENCES OF ACCIDENTAL RELEASES

The Catawba Preliminary Safety Analysis Report and the Westinghouse Reference :

Safety Analysis Report contain an extensive examination of possible routine
.

radioactive releases in Chaper 11 and a similar examination of design basis !

accidents in Chapter 15 Since the PSAR and RESAR are safety evaluation
documents, all parameters that af fect the results are of a very conservative !

nature. This conservative approach to safety evaluation is used so that the
design features of the plant will always be more than adequate to protect ;

the health and safety of the general public. In order to perform a realistic ;

appraisal of accident consequences, it is necessary to make realistic assump- {
tions throughout the calculations. ;

i

This section will examine accidents in six of the nine classes that have been .

specified in the proposed Annex to Appendix D of 10 CFR 50. Class 1 accidents :
are by definition trivial and are not considered while Class 9 accidents are ,

those of such extremely low probability of occurrence that they need not be !

addressed since they are considered " incredible." Class 4 accidents are not .

considered because they apply only to boiling water reactors. |

The accident classes as defined in the above document are as follows: ,

I

!Class No. Description

2 Small Releases Outside Containment ,

!() 3 Radwaste System Failures

5 Fission Product to the Primary and ,

Secondary Systems ;

I

6 Refueling Accidents ,

7 Spent Fuel Handling Accidents

8 Accident Initiation Events Considered in
Design Basis Evaluation in the safety
Analysis Report

.

A reasonable accident analysis must address two concerns; a determination of
the radiological consequence of the event and a determination of the i

f requency of occurrence of the event. The usual procedure for establishing
the radiological consequences of an event classed as an accident is to
compare the calculated dose with the limits of 10 CFR 100. Since the intent
of this section is to show a realistic approach to accident analysis, the
results are compared to 10 CFR 20 limits for routine releases. This approach
dramat ically demonst rates that, under the conditions specified, no
significant environmental effects result f rom these accidents. See summary ,

'

in Tab le 4.2-6.
.

There are two general classes of events that can be identified; those that .

'

O cause little, if any, damage to equipment and those that either damage
equipment or cause severe operating problems. In the case of the former, it

|
.
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need only be shown that the environmental consequences are trivial for several
occurrences. The latter class of events cannot be evaluated properly on a ,

mathematical probability basis due to the lack of statistically significant ;

industrial experience with these accidents. Commercial power generating
reactors have been in operation since 1957 (Shippingport) and today there are

2 | over'14,000 MW of nuclear generating capacity in service. Throughout this | ;

experience there have been no significant radioactive releases due to accidents
and there have been no injuries or deaths due to radioactive releases. It is

logical that an event which damages equipment or causes severe operating
inconvenience is unlikely to recur during the life of the plant due to revised ;

procedures or redesign or replacement of the fault causing component. With ;

respect to estimated releases of radioactivity due to accidents discussed
7

below, the exclusion area boundary Fraction of Maximum Permissible Concentra- -

tion (FMPC) and the average dose to the population over a 50 mile radius area r

are presented for each event in Table 4.2.6.

The radiological consequences of most accidents are dependent on the primary r

'

coolant system activity. The design basis for reactor coolant activity levels
is 1.0 percent fuel defects and corrosion products as fully described in
RESAR Chapter 15 Based on experience with currently operating reactors, a
more releastic assumption would be continuous operation with 0.1 percent fuel .

defects. These values are shown in Table 4.2-2. '

There is significant but limited experience to support the assumption of 0.1 i

percent fuel defects but it is evident that the results, which vary linearly
with coolant activity, are so low that the conclus ions reached (i .e., no
adverse environmental effects) are valid.

.

Other classes of accidents analyzed here are all based on 0.1 percent fuel
defects and corrosion products, it should be noted that activity in the

iprimary coolant system does not result in an offsite exposure unless equip-
ment failure or operating errors occur.

Class 2 - Miscellaneous Small Releases Outside the Containment j

This type of event has been discussed in Subsection 4.2.3 and the results are ,

presented in Table 4.2-4.
'For the purposes of this section, the results shown in Table 4.2-4 represents

a reasonable evaluation and demonstrate the very low environmental effects of
spills and leaks both inside the Containment and inside the Auxiliary Building.

Class 3 - Radwaste System Failures
t

The only radwaste system components whose failure could result in an offsite
exposure are the waste gas decay tanks. The results of this type of postulated
failure are presented in Class 8.

' The consequences of inadvertent operator action during purging the Containment ;
; 2| or discharging the contents of waste monitor tank are minimized by [
q process monitors which terminate these operations automatically on high i

Q radiation alarm.
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The gases f rom spills and leaks in the Auxiliary Building and radioactive
ai r ejector of f-gases resulting f rom operation with steam generator tube
leaks are two other events which co~uld contribute to offsite exposure but

2 whose consequences are limited by the action of the monitor in the
unit vent.

All gases are discharged through a monitored single vent for each
unit. All previously processed liquids are discharged f rom the waste monitor

2 tank through a single monitored discharge pipe and diluted in the
CCW discharge. These provisions insure that adequate protection is provided
for both unplanned actions and system failures by the alarm and process term-
ination function of the process monitoring system.

~

2

Class 5 - Events That Release Radioactivity into the Secondary System

The primary and secondary systems are separated in the steam generator by the
tubes and tube sheet. Should a leak develop in a steam generator tube,
primary system coolant would pass directly into the secondary system; and, if ,

!that primary coolant contained dissolved fission product gases as described
for normal operation, these gases would be available for release from the
condenser air ejector to the unit vent.

The magnitude of the assumed tube leak directly affects both the environmental
consequences and the continued operation of the unit. The resulting loss of
coolant from a single steam generator tube rupture is greater than the normal
makeup capacity. Under these circumstances, the reactor would be shut down
and the affected steam generator could be isolated within thirty minutes. The
ruptured tube would have to be plugged before the unit could be made operable
again. This case is an example of an accident whose frequency of occurrence
is limited by the problem it causes and the extensive repair effort required
to remedy the situation. Should this event occur even once during the life of
the plant, it would initiate an exhaustive effort to determine not only the
cause but also development of means to prevent another occurrence. H oweve r ,
for the purposes of this analysis, one steam generator tube rupture is assumed
to occur in one year (the averaging period for 10 CFR 20 limits) .

The assumptions used to evaluate one steam generator tube rupture are-
1

1. Gaseous fission product coolant inventory from 0.1 percent fuel defects. !
l

2. The complete failure of one tube resulting in a 125,000 pound primary to
secondary leak in thirty minutes before the af fected steam generator is

]1isolated.

l

3 No previous tube leakage.

4. All noble gases stripped in the condenser and discharged by the air
ejector. ;

2 | 5 An iodine partition factor of 5x 10 in the condenser and 10~ inthesteam| h
-5

,

l
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gene ra to r .

6. Two hour average meteorology giving a ground release X/q (relative con-
cent rat ion) of 1.3 x 10-4 sec/m3

7 One tuba failure averaged over one year.

The assumptions result in a FMPC of 1.6 x 10" at the exclusion area boundary
and a 50 mile radius annual average dose to the population of 5.2x 10-2-

mrem.
The effect on plant operation of a small steam generator tube leak is much
less pronounced than that of a tube rupture. The loss from the primary side

L would have to be compensated for by makeup and the addition to the secondary
side would have to be removed to preserve a constant volume in each system.
The magnitude of the leak that represents an intolerable or inconvenient'

quantity to make up is dependent upon many parameters, including coolant
activity level, availability of usable makeup water, and availability of
process ing equipment . This type of event is included in subsection 4.2.3.

2

Class 6 - Refueling Accidents Inside Containment

See Class 7

Class 7 - Accidents to Spent Fuel Outside Containment

Class 6 and Class 7 are discussed together because the only difference between
an activity release inside the Containment and a similar release in the spent
fuel pool area is the ability to completely isolate the Containment. The
Spent Fuel Pool Ventilation System's operation can be terminated and this
action would reduce the offsite dose significantly. But for the purposes of
this section, the Spent Fuel Pool Ventilation System operation 'Is assumed to
continue through the accident.

An accident which results in mechanical damage to a fuel assembly is considered
to be the maximum potential source of activity released during refueling

|
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ope ra t i on s . In this accident, it is assumed that a fuel assenbly which has
been irradiated for three full core cycles is removed f rom the core and damaged
after one week of decay. It is assumed that while the assembly is being
handled underwater, an incident occurs resulting in the severance of the clad-
ding for a full row of fuel pins (15 pins) .

Severence of the fuel pin cladding will release fission product activity.
Since the fuel pellets are cold, only the activity contained in the pellet-
cladding gap will be released. Fuel assemblics are handled under a minimum
of 10.5 feet of water so that activity released f rom the assembly must pass
upwards through the water before reaching the Auxiliary Building atmosphere.

No retention of nobie gases in the pool water is assumed while a decontami-
nation factor of 760 for iodine is used.

.

Although this analysis identifies the consequences of an incident which damages
a spent fuel assembly, the fully tested equipment and the administrative pro-
cedures for handling this fuel make it difficult to identify a mechanism for
the incident. However, in spite of the preventive measures, were an incident
to occur, a redesign of the handling equipment or a change in procedures would
be initiated to prevent recurrence.

These assumptions are summarized as follows:

1. One row of fuel pins (15 out of 204 pins) is ruptured.

2. Noble gas and iodine gas activity released f rom the ruptured pins are
15/204 of the gap activities shown in RESAR Table 15.4-11 for the highest

' rated assembly discharged.

3. 168 hour shutdown decay preceding the accident.

4 lodine reduced by a factor of 760 in the pool water.
-4

5 Two hour average meteorology giving a ground release X/Q of 1.3 x 10
sec/m3

6. One incident averaged oser one year.

-2These assumptions result in an FMPC of 3.6 x 10 at the exclusion area
boundary and a 50 mile radius annual average dose to the popul ation of .12

Class 8 - Accident initiation Events Considered in Design Basis Evaluation in
The Safety Analysis Report

There are several accidents and events described in the RESAR Chapter 15

analysis which do not result in a release of activity to the environment and
therefore are not considered in this report.

There are three accidents that under certain circumstances could result in an
activity release: Waste Gas Decay Tank failure, steam line failure, and the
Design Basis Loss-of-Coolant Accident (LOCA).
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As noted in Class 3, the only - radwaste system component whose failures would
lead to an offsite exposure is the Waste Gas Decay Tank. A rupture of one of
these tanks is highly unilkely due to the fabrication and quality assurance
procedures used by. the manufacturer and Duke. As noted in previous examples, !

'
were a tank rupture to occur in spite of all precautions, the damage to the
tank would require the purchase of another tank which would be redesigned to ,

preclude a recurrence of the event during the life of the plant.

Normal operation of the Waste Gas System does not result in a discharge to -

the atmosphere. For the purposes of this analysis, a rupture of one tank is
assumed to release one tenth of the activity shown in PSAR Table 11.3-4 which >

is based on one percent fuel defects.

The results of these assumptions is an FMPC of .17 at the exclusion area boundary
and a 50 mile radius annual average dose to the population of .58 mrem.

A main steam line failure does not result in a release of radioactivity to the -t

environment unless there has been both fuel defects, contributing to the :
'primary coolant system activity, and steam generator tube leaks prior to the

event. This event is discussed in PSAR and RESAR Chapter 15. The probability
of these three events occurring simultaneously or in rapid sequence cannot
be determined. This type event is not likely to recur.

|

The following assumptions are used to evaluate a steam line failure:

2| 1 Steam generator activity shown in Table 4.2-2a. !
'

2 One steam generator volume of water is released (95,000 lbs),
t

1| 3. 1/10 of the available I escapes.
| ,

-N 34 ' Average two hour meteorology giving a ground release X/q 1.3 x lo sec/m ,
,

5. One s team line fat lure averaged over one year.

-5These assumptions result in an FMPC of 1.7 x 10 at the exclusion area
-52 boundary and a 50 mile radius annual average dose to the population of 5.6 x 10

mrem.

The design basis Loss-of-Coolant Accident (LOCA) is postulated as resulting
from the double ended rupture of the largest primary coolant pipe. The core
protection systems, the energy suppression systems and the full range of

,

responses to this event are fully discussed in RESAR and PSAR. Chapters 6 and 15.
No mechanism has been postulated to cause a failure of this magnitude, and no
such actual event has been experienced in the i ndus t ry. For this analysis, the j
releases from one LOCA have been averaged over a one year period, j

A realistic evaluation of this event concludes that no damage to the fuel
would be sustained, in order to perform an analysis which. reports the res ults '

of a series of unrealistic occurrences, it is assumed that some unpostulated
mechanism results in the release of the gap activity in every fuel pin. Most
of the activity released would be contained in the Containment and only a |small amount would leak to the environnent. ',

I '

\. -

,

,
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The assumptions used to evaluate a LOCA are:

1. Gap activity from all assemblies released to the Containment.

2. One-half of the iodine plates out on the walls of the Containment.

3 Seventy-five percent removal of lodine by sprays.

4. Sixty percent removal of iodine in the ice beds.

5 Containment leak rate of .05 volume percent per day occurs during
approximately ten days that building pressure is greater than
atmospheric.

6. Annulus Ventilation S ystem charcoal filter efficiency of 99 percent.

-4
7 Four day average meteorology giving a ground release X/Q of 2.1 x 10

3sec/m .

These assumptions resuit in an FMPC of 4.7 x 10 at the exclusion area
boundary and a 50 mile radius annual average dose to the population of 1.8 x
10-3 mrem.

Conclusions:

The resuits of the preceding analyses are summarized in Table 4.2-6. Two
classes of probability are ident ifi ed as "P" (may occur but consequences
shown require coolant activity prior to event) and "1" (not likely to occur,
consequences are presented from one event in one year during the life of
the plant).

In order to put the consequences of these accidents in perspective, the
resulting doses shown in Table 4.2-6 would be in addition to the naturally
occurring background radioactivity. Preliminary measurements at the Catawba ,

site have confirmed a range of r=atural gamma background of 110 mrem discussed
in Subsection 4.2.5 of this report. Even the largest average dose shown in

2 | Table 4.2 6, .58 mrem, would only increase this estimated exposure to 110.5 8 |
m rem . This increase is insignificant and leads to the conclusion that none
of the accidents examined endanger the health and safety of the general
public.:

|

|
|
<

l
|
|

l

O
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4.2.8 EMERGENCY PLANS |

There is no credible reactor accident that can. endanger the public because
of the redundant structures and systems provided in the plant to prevent
reactor accidents f rom occurring and to mitigate the consequences of an [
accident should one occur. Nevertheless, to be on the safe side, the results i
of an incredible accident are evaluated so that there will be a positive i

program to protect the health and safety of the pubilc in the event of this {incredible accident situation. j
i

Accordingly, an Emergency Plan for the Catawba Nuclear Station will be !
established for the protection of life and property in all emergency and i
accident situations in accordance with AEC regulations. As such, it will Iparticularly apply to those situations involving radiation and contamination
where the health and safety of station personnel and the general public may
be involved, but in addition it will also include other general industrial
emergency and accident conditions. The Emergency Plan will be a coordinated i

effort involving station personnel, facilities and equipment; the emergency
resources and capabilities of Duke Power Company; outside emergency services; ;

and various local, state and federal agencies having appropriate-jurisdiction
or concern for the public health and safety.

The Emergency Plan will be compatible with facility design features, site
layout, and site locations with respect to such considerations as access

!routes, surrounding population distributions, and lake and land use.

Agreements will be made with local, state and federal authorities for coordi-

nation of activities in the event of an emergency. These services or agencies
will include: the South Carolina State Board of Health, Division of Radiologi- ,

cal Health; the York County Civil Defense agency; the Sheriff's Department
for York County; the York County Police; the South Carolina Highway Patrol;
the AEC Region 11 Compliance Office and the York County Health Department. -

Arrangements will also be made with local agencies for fire protection,
;medical support, and for ambulance and rescue service. Arrangements will be
,

made with appropriate agencies to provide logistical support in the event
,

that evacuation of off-site areas becomes necessary. Means for coordination
and cooperation will be established with persons and groups in the immediate

.

area off-site, who might be affected by an accident, such as residences and {recreational facilities on Lake Wylie as well as water authorities of nearby
cities.

i

Additional emergency assistance from within the company, as well as the full i

resources of Duke Power Company and backup from corporate management, are i
available to the Catawba Nuclear Station.

A detailed Emergency Plan will be prepared for the Final Safety Analysis
Report. Procedures for implementing the Emergency Plan and for achieving

iits objectives will be prepared by the staff of the Catewba Nuclear Station j
prior to initial operation of the first unit.

1

i
|

|

,

i
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The emergency and accident situations covered in the Emergency Plan will
include the following situations anong others: fire, vehicular accidents,
natural disasters, medica' injury or illness, radiation and contamination,
civil disturbance, industrial sabotage and reactor accidents.

Radiological emergency situations, if they occur at all, are expected to be
highly localized and only station property and station personnel would be
subjected to any major hazard. In some cases, other persons and members of
the public could also be involved to a lesser extent. Cognizance has been
taken of the fact that construction forces will be on-site during the
operation of Unit 1 for the construction of Unit 2; and that later Unit 2
will be operating. Members of the public will also be within the Exclusion
Area at various times (highway and rail traffic, visitors, boating and
recreation on Lake Wylie, etc.). In case of a major accidental release of
activity, the general public and property in locations beyond the Exclusion
Area may also be affected. The plan will include the protection of all
these groups.

O

|

l

|

I
|
1
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1 ~4.2.9 TRANSPORTATION OF FUEL AND BYPRODUCTS

Transportation of new fuel from a fabrication plant to the reactor, Irradiated
fuel from the reactor to a reprocessing plant and low level radioactive waste
to a commercial AEC-IIcensed burial. ground should produce no environmental
effects except those due to the increased rail and/or truck traffic itself.
That is, the environmental effects will be confined to the use of petroleum
fuel and additional exhaust emissions from diesel engines, the total effect

of increased rail or vehicular traffic and the environmental effect of increas-
ed rail or vehicular accidents that may occur. Because of Federal regulatory "

requirements for protective packaging of shipments of radioactive materials,
radiation should not be a significant factor affecting man or his environment.

1 See Table 4.2-8

New fuel for Catawba 1 and 2 will be delivered f rom one of the Westinghouse
fuel fabrication plants in either a type RCC or RCC-1 shipping container,
which has been issued Department of Transportation Special Permit No. 5450
and will be shipped under the general llcense provided in Title 10 of the Code
of Federal Regulations, Part 71, Section 71.7 (B). This container holds two
fuel assemblies. Transport controls limit each shipment to no more than seven

containers. A pproximately 28 shipments (over a two-year period) will be made
to supply the two Catawba units initially, with approximately 11 shipments per
year thereaf ter (based on seven containers per shipment).

Irradiated fuel will be shipped to a reprocessing plant under license, in
AEC/ DOT authorized casks and in accordance with_ applicable regulations. It

is expected that rail and/or truck casks will be used for these shipments.
| Assuming annual refueling in each unit, and 72 assemblies per refueling,
I t he re woul d be 144 spent fuel assemblies shipped per year. The number of

assemblies per shipment, and the the number of shipments, will vary depending
on whether rail or truck casks are used and on licensing restrictions.

Low level radioactive wastes consisting of spent lon-exchange resins,
evaporator bottoms and contaminated trash will be shipped to an AEC licensed
commercial radioactive waste burial ground for disposal. These wastes will
be shipped under license, in approved containers and in accordance with
applicable regulations. The resins and evaporator bottoms will be shipped
in specification DOT Type B containers or AEC approved containers for large
quantitles of radwaste (shielded casks) . Contaminated trash will be shipped

i
in specification DOT Type A containers (SS-gallon steel drums), it is

expected that disposal of these materials will require about 33 truck ship-|

ments per year for the two Catawba units.

Federal regulations governing the packaging and transportation of radioactive
materials can be found in the Code of Federal Regulations, Title 49, Parts 170
to 199; Title 14, Pa rt 103; Title 10, Part 71; Title 39, Parts 124.2(d) and
125.2(d); Title 46, Parts 146 and 149. These Federal regulations are
administered by the U. S. Atomic Energy C ommission and th Department of
Transportation. The limitations imposed by these regulations on both
quantity and method of packaging insure that any significant effects result-
ing f rom a severe transportation accident would be confined to the immediate

1 a rea.
|

ER 4.2-21 Amendme nt 1

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



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

.--

Because of the care and concern taken by shippers to comply with these Federal
regulations, the record of safety in the transportation of radioactive
materials has been excellent. It is estimated that more than 300,000 packages
of radioactive materials are now being shipped annually throughout the United
States. Transportation accidents have occurred; but to date there have been
no known deaths or injuries due to radiation from fissile or radioactive
materials in the t ransportat ion envi ronment . "This record of safety has
been truly phenomenal and is without question far superior to that for any
other hazardous commodity."(1)

4.2.10 DIRECT RADI ATION

Direct radiation exposure due to the Catawba Station is expected to be well
within applicable regulations for the operating staff and maintenance personnel,

-

and virtually negligible for the population living in the vicinity of the plant.

Recent data on operating nuclear power stations show an average total onsite
exposure of approximately 240 man-rem per year; this exposure is divided be-
tween shutdown and operation in a ratio of about three to one, it is expected
that normal exposures at Catawba will be at or below the levels reported for
currently operating plants, due to Catawba's incorporation of evolutionary
nuclear station design. The direct dose at the exclusion area boundary is
estimated to be about 2 x 10-5 mrem per hour. Exposures due to direct doses

1 off site are expected to be less than .02 man-rems per year, based on the follow-
Ing assumptions:

a. Average dose rate at the exterior surface of the Reactor Building of 1.0
mrem per hour,

b. Dose rate decreased by distance and air shielding; no credit for shleiding
by other structures or terrain.

c. Projected populations for year 2000 (PSAR Figure 2.1-20); all persons
within the one-mile radius circle are assumed to live continucusly at the
2500-foot boundary.

Direct doses to the public from Catawba Station are thus seen to be insigni-
ficant.

|

(1) Grella, A. W.; "A Review of Department of Transportation (DOT)
Regulations for Transportation of Radioactive Materials"; Office
of Hazardous Materials, Department of Transportation.

O
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4.3 OTHER WATER QUALITY EFFECTS
.

!
4.3.1 MECHANICAL CLEANING OF CONDENSER TUBES |

>

Catawba Nuclear Station is equipped with a mechanical system for cleaning of
'condenser tubes to prevent the fouling of condenser heat transfer surfaces.

Cleaning of these tubes is necessary to avoid a reduction of thermal efficiency !
'and a corresponding increase in waste heat rejection to the cooling water. The

mechanical cleaning system injects sponge rubber balls into the condenser inlet
'

water boxes where they disperse and flow with the water through the condenser
tubes to achieve a scrubbing of the tube surfaces. The sponge balls are col-

.

!lected by a strainer in the condenser discharge water pipe and pumped back for
reinjection into the inlet water boxes. e

Operating experience with this type system at Duke's Marshall Steam 5tation, !
which uses Lake Norman water for cooling, has shown it to be a satisfactory t

method for maintaining clean condenser tubes without the use of chemical
,

treatments.
.

:
!

The condenser cooling water tubes are stainless steel. Considering the high ,

purity and non-corrosive nature of the cooling water, there should be no sig- ;

nificant corrosion products released f rom the tubes to Lake Wylie. |
1

*

4.3.2 MECHANICAL FILTRATION OF POTABLE WATER SUPPLY

At Catawba Nuclear Station, the supply system for filtered water will utilize
/'~'g diatomaccous carth filters to accomplish the filtration process without the !

(_,f use of coagulants. Chlorine will be applied at the rate of 3 to 8 ppm to pro- *

:

duce a free residual of 1 ppm measured daily by the orthotolodine test method. |
r

The 1500 gallon per minute purification system will include two diatomaceous !
carth type pressure filters having a capacity of 750 gpm each for 24 hours. ;

I Normal expected usage will require. operation of one filter at 750 gpm for |
approximately 7 hours per day. One filter precoat will treat an average of !
1,080,000 gallons. Each filter will use an average of 450 pounds of inert i

diatomaccous earth, in a thin layer on cylindrical filter tubes, as the fil- i

tering media. The spent material at the end of a typical run will be flushed i
with approximately 1,550 gallons of filter backwash-and precoat water to a waste ;

collection basin (described in Subdivision 4.3.3.6) where the filter media and'

collected solids will settle out and be retained permanently. |
i

The environmental effect of using this filter system will be a reduction of
more than 100,000 pounds per year in the dissolved chemicals being passed ;

downstream as compared to the amount which would result from the use of con- |
ventional municipal type water purification.

!-

4

%

ER 4.3-1 Amendment 1

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



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

4 3.3 NON-RAD 10 ACTIVE WASTE WATER D ISCHARGES

4.3.3.1 Summary _

In addition to the potentially radioactive liquid waste described in Subsection
4.2.3, there are other miscellaneous liquid wastes which are not radioactive
but which may require t reatment from a chemical or public health standpoint.
These liquid waste include the station's domestic sewage, drains which may
contain small quantities of industrial chemicals and ordinary floor drains.
Each of these sources of waste water is treated as requi red to make it suitable
for transfer to a single waste water collection basin which services the entire
station, in this collection basin, settleabic materials are removed and further
treatment such as chemical neutralization can be carried out if needed prior

to discharge of the waste water to the river. S team Generator b lowdown,

discussed in Subdivision 4.3.3,7 is discharged when not radioactive to the

CCW discharge. Table 4.3-1 gives a summary of water usage at Catawba.

During ope rat ion, normal disposition of garbage and other nonradioactive trash |)
will be to landfill. )

4.3.3.2 Temporary Sewage Treatment Systems

During the period of plant cons truction all domestic sewage f rom the field
toilets, field office toilets, and mess hall will amount to a maximum total
flow of 29,000 gallons per day. The average flow of effluent from the tem-
parary system will develop during 1975 to the maximum in 1976 and remain
constant until 1979 It will then decrease until a time several months af ter

1 the startup of Unit 2 when it will cease. These wastes will be treated in two
pref abricated extended ae rat ion type sewage t reatment plants having a combined
capacity of 32,000 gallons per day, and using up to 5 pounds of chlorine per

,

! day in chlorine contact chambers with 30 minutes retention. Sewag2 solids
will be digested completely by extended aeration treatment, leaving only a I

'chlorinated liquid ef fluent with 0.5 ppm combined chlorine residual to be
pumped to the station's waste water collection basin (described in Subdivision
4.3.3.6) where the water ultimately will be discharged back to Lake Wylie.

Res idual comb ined chlorine in the ef fluent of both temporary and permanent
sewage treatment systems will be determined by daily tests using a procedure
outlined in Standard Methods.

The sewage treatment facilities neet all applicable standards of the S tate of
,

' South Carolina; approval of thei r cons t ruc t ion and ope rat ion wil l be obtained
f rom the South Carolina Pollut ion Cont rol Authori ty, the South Carolina State

Board of Health, the York County Heal t h Department ; and they will be operated
under the supe rvis ion of a t ra ined was te t rea tment plant operator who is cer-
tified by the State of South Carolina.

4.3.3.3 Pernanent Sewage T reatnent System

All domestic sewage from the station is estimated to total 5500 gallons per day.
It will be collected and t reated in one septic t ank wi th sand filters, followed
by a chlorine contact chamber that will apply up to 1 pound of gaseous chlo-
rine per day. The effluent will have a 0.5 ppm combined chlorine res idual and

j
will be pumped to the station's waste water collection basin (described in Sub-
division 4.3.3.6) where the water will be ultirately discharged back to Lake
Wylie.
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IC'
Residual combined chlorine in the effluent of both temporary and permanent ;

sewage treatment systems will be determined by daily tests using a procedure '

outlined in Standard Methods.

This sewage treatment facility meets all applicable standards of the State of
South Carolina; approval of its construction and operation will be obtained
from the South Carolina Pollution Control Authority, the South Carolina State
Board of Health and the York County Health Department; and it will be operated
under the supervision of a trained waste water treatment plant operator who is !
certified by the State of South Carolina.

.

4.3.3.4 Waste Water Containing Chemicals

A representative listing of chemicals which are expected to be used in various
plant processes and the waste disposal considerations for each of these chemicals
is as follows:

Chemical Process Chemicals Typically used Olsposal Considerations

Secondary Coolant Very dilute water solu- Small quantities and no
Feedwater Conditioning tion containing Ammonia, special hazards involved. *

Hydrazine, Sodium Phos- Drains containing these
phate chemicals normally will

be pumped to the plant
waste water collection
basin (described in Sub-() division 4.3.3.6) with
no special treatment re-

quired. Approximately
2,000 pounds of hydra-
zine will be used per
unit per year. The hy-
drazine reacts chemically
with oxygen in the system
to form nitrogen and
water, with a snail por-
tion of the hydrazine
decomposing to form am-
monia. Approximately
2,600 gallons of 26"
Baume aqua ammonia will
be used per unit per year.
This is used for pH con-
trol of steam generator
feedwater and small amounts
will be disposed of through
che steam generator blow-
down.
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Chemical Process Chemicals Typically Used Disposal Considerations

Equipment Cleaning Dilute water solutions of These are all mild chemi-
Solutions Sodium Phosphate, Powdered cals and normal disposal

Detergents, Liquid Deter- is to the plant waste

gents water collection basin
with no special treatment
required. Prior to start
up approximately 500 gallons
of liquid detergent will
be used over about a three-
year construction period
for degreasing and spray
cleaning piping assemblies
for both units during shop
fabrication, with wastes
being processed through
the temporary sewage treat-j
ment system. Also prior
to start up of each unit,
hot 0.5% trisodium phos-
phate solutions will be
used for cleaning conden-
sers and the condensate-
feedwater system. Estimated
amounts for each unit would ,

include 30,000 pounds tri-
sodium phosphate and 140
gallons liquid detergent.
Disposal will be to the
waste water collection
basin. Approximately 800
gallons of comriercial lig-
uid detergents will be used
annually by the station for
normal plant maintenance
and cleanup. Any waste
from this operation will be
processed through the plant
sewage treatment system.
Powdered detergents used
for the decontamination of
clothing, equipment, laun-
dries and laboratory arti-
cles may be used in quanti-
ties up to 3,200 pounds per
year for two units. The
laundry waste will be pro-
cessed through activated
carbon filters for removal

1 of organics and detergents.
Approximately 1000 pounds
of activated carbon will be
used per year. After usage,
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Chemical Process Chemicals Typically used Disposal Considerations

the carbon filter will be

I drummed and disposed of as !
low level radioactive solid !

waste. ;

,

Demineralizer Rege- Water solutions of Sul- These are strong chemicals
;

neration furic Acid and Sodium but involve no harmful resi- |
Hydroxide dues after neutralization. ;

The spent acid is mixed with !

the spent caustic to assure
,

neutralizat ion, then the waste |
water is pumped to the plant *

waste water collection basin.

(Note: See Subsection 4.3.4
for further discussion)

,

Corrosion Control Dilute water solution of in the auxiliary coolant sys- |In Closed Cooling Sodium Nitrite and Borax; tem component cooling loop, !

Systems Potassium Chromate approximately 100 pounds of
potassium chromate will be
used per unit per year for '

corrosion control. During
maintenance of the system,
any necessary draindown will

(j"} be collected and returned to
(/ the system. Any spillage

will be collected and pro-
cessed through the radioactive
waste disposal system. In
other closed cooling systems,
sodlum nitrite and borax will i
be used. No blowdown is re- |
quired. These treatment -

'chemicals are not normally
discharged but no special

,

hazards would be involved
and any leakage or spillage ,

from these cooling systems
would be pumped to the plant I

waste water collection basin.
Approximately 1,200 pounds of
sodium nitrite and Borax will
be used per unit per year.

!

!
;
,

p.

!
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Chemical Process Chemicals Typically used Disposal Considerations |
Primary Coolant Dilute water solutions of No special chemical hazards
Water Conditioning Boric Acid, Lithium Hydrox- are involved with dilute

ide, Hydrazine solutions of these chemicais.
Any spillage or leakage of
these chemicals during
storage or handling would
be recovered or appropri-
ately neutralized for
discharge to the waste
water collection basin.
Approximately 11 pounds of
lithium hydroxide will be
used per year. (Note:
Approximately 18,000 pounds
of boric acid will be used
per unit per year. Since
the primary coolant itself
will contain some radio-
activity, any primary
coolant drains will be
processed through the
radioactive liquid waste
disposal systems described
in Subsection 4.2.2)

Chemical Laboratories Misc. chemical reagents Very small quantities of
chemicals are involved in
the laboratory procedures
and no special chemical
waste treatment is required.

(Note: Drains from the " Hot
Lab" may contain small quan-
tities of radioactivity so
all drains from this lab
will be processed through
the radioactive liquid
waste disposal system
described in Subsection
4.2.2)

Drinking Water Chlorine No disposal considerations
Disinfection, involved.
Sanitary Waste
Water Post-
Treatment

O
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;

The blowdown system on each unit is designed for a maximum capacity of 600,000
pounds per day. There is the normal makeup capability of 475 gpm or 5,700,000
pounds per day for two units.

,

in addition, the station's overall waste disposal capabilities' take into account
7

the possible need for the handling of other chemicals. For example: if some
new chemical or combination of chemicals should be needed for the cleaning of ;

plant equipment items, the resulting waste water could be appropriately puri- ;
fled for release or concentrated and collected for disposal as chemical or j
radioactive waste material. i

4.3.3.5 other Drains
!

All miscellaneous floor drains f rom the Turbine Building and similar plant
areas where radioactive systems are not involved will be collected in sumps
and pumped to the station waste water collection basin (described in Subdivision |.
4.3.3.6) where the water ultimately is discharged back to Lake Wylle. '

<

A system of yard drains collects the ordinary surface water runoff in the vici- |

nity of the station and conducts this runoff to Lake Wylie.
t

4.3.3.6 waste water collection Basin :

All non-radioactive waste water from the station, except the cooling water and !
the surface runoff from the yard, will be conducted to a single outdoor col- '

lection basin. A block diagram of the chemical discharges to this basin is ;

shown in Figure 4.3-1. j
.

The basin will be located near the cooling water discharge channel (Figure 2.2-3)
,

and will have a total storage capacity of approximately 25 million gallons with ' '

a drawdown capacity of approximately 5 million gallons. The dike-will require
approximately 100,000 cubic yards of Group 1 fill material which will be obtained. e

I from the area immediately northeast of the basin. Cross sections of the dike ;

and outlet works are shown on Figure 4.3-2. The effluent from the basin will !

flow into the cooling water discharge channel approximately 1000 f t downstream |from the cooling water discharge structure. The rate of effluent flow from the
,

basin will be variable f rom 0 to 5000 gpm and will be controlled to allow for !planned holdup as desired, t

!

Provisions will be made for daily sampilng of the effluent, and daily analysis i

for pH and conductivity of the effluent will be conducted. The expected effluent ]pH will be between pH 6.0 - 8.5, and the retention capability of the basin will
allow for additional treatment prior to discharge as required. Periodic testing j|
will include checks for heavy metal concentrations in the effluent. The effluent j

structure will also be equipped with an oil trap to prevent the discharge of
,

possible oil spillage originating in the turbine building or other facilities. j
|
|

b)%
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j The final effluent f rom the basin will be suitable for unrest ricted discharge
to Lake Wylie. The construction and operation of this waste water facility
will be carried out in compliance with permits to be obtained from the South
Carolina Pollut ion Cont rol Authority; the South Carolina State Board of Health,
and the York County Health Department.

4.3.3.7 Steam Generator Blowdown

The Steam Generator Blowdown Recycle System allows cleanup of the secondary
side concurrent with Steam Generator Tube leaks without excessive radioactive
discha rge to the envi ronment . This is accomplished by the use of bead type
mixed bed demineralizers which remove impurities f rom the blowdown allowing
the water to be recycled or discharged depending on effluent activity level.
Although the system is des igned for cont ineous blowdown recycle, it is expected

} that normally no tube leaks would ex is t and the blowdown could then be
discharged to the condenser ci rculat ing water. Monitoring and interlocks
are provided to assure that discharges will be consistant with Technical
Specifications.

4.3.4 DEMINERAllZED WATER SUPPLY

The two regenerable mixed bed make-up demineralizers will have a capacity of
475 gpm each for 24 hours. No rma l l y one demineralizer unit will be in se rvice

with the other one on standby or being regenerated. A typical run of one re-
generated demineralizer unit will average 76 hours at 150 gpm, treating 684,000
gallons, or 216,000 gallons per day. Approximately 137,000 pounds of 100 per-
cent sodium hydroxide and 89,000 pounds of 66* Baume sulfuric acid will be used

I per year to regenerate the mixed bed demineralizers. Af ter regenerat ion the
spent acid and caust ic will be mixed to assure neutralization to pH 9-10 with
the react ion products being sodium sul f ate and alkalinity. Before the further
neut ralization and dilution which will be achieved in the wastewater collection
basin, the regenerant effluent will contain approximately 55 ppm sodium sulfate
and 40 ppm of alkalinity expressed as CACO 3 (to pH 7 endpoint) . If this effluent
were diluted by the minimum average daily flow of 411 cfs through Lake Wylie
Dam, it would only contribute approximately 0.11 ppm alkalinity as CaC03 and
0.14 ppm sodium sulfate to Lake Wylie. With the additional beneficial effects
of the was tewater collection bas in, the discharge to the lake will be even less
sionificant.

4.3.5 STANDBY NUCLEAR SERVICE WATER POND

A dike will be const ructed across Beaver Dam Creek (Figure 2.2-3) to create
the Standby Nuclear Service Water (SNSW) Pond for Catawba. The surface area
at elevat ion 571.0 is 48 ac res. Details of the SNSW Pond and Dam are given
in Appendix 2G of the PSAR.

The SNSW Pond will be ouiescent. A review of recent aerial photographs of the
! Catawba site indicates that the 410 acre watershed serving Beaver Dam Creek

(SNSW Pond) i s f orested and undeve l oped. The nutrient and sediment load is
anticipated to be considerably less than the Lake Wylie average and, therefore,
not conducive to nuisance algal blcoms.

O
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'

4.4 LAND USE

4.4.1 CATAWBA NUCLEAR STAT ION '

Catawba Nuclear Station is located on properties acquired for siting a steam .
'

I pl ant on the shores of Lake Wylie, which provides a source of condenser cooling i
,

water. All property within the 2500 foot radius Exclusion Area, 450 acres, ,

is owned by Duke, with the exception of six acres owned by the Concord Church. :

There is no church on the property, only picnic shelters and a small cemetery !

I containing 156 graves which occupy a small portion of the six acre property. |

{The first burial in the cemetery was in 1822 and the last in 1967. The
cemetery and lot are maintained by the Concord Cemetery Association. j

i
Lake Wylie surface constitutes approximately 17 percent of the Exclusion Area. !

'

The portion of the site occupied by the plant proper, its yard, waterways and
transmission rights-of-way was, prior to the development, covered with pines,
brush and a small amount of t imber. The plant buildings and most of the yard t

i

will be located on both sides of the existing right-of-way of county rud
1132, which will be relocated to the south of the plant. Coordination of '

"

land use with appropriate planning agencies is described in Section 3.2 and
Chapter 6 ;

This site is ideally suited for a nuclear generating facility for the follow- f
ing reasons:

a. Requires only 1-1/2 miles of public road relocation,

b. Does not require relocation of permanent residences.

c. Utilizes to a major extent properties already owned by Duke. !

d. Utilizes many exist ing transmission rights-of-way.

e. Site topography provides a natural site for Standby Nuclear Service
Water Pond and very f avorable surface drainage features,

f. Has remoteness advantages without access disadvantages,
i
4

9 Is close to public highway and railroad access.
.

Duke est imates the cost of relocating county road 1132 to be $1,390,000. This h
road terminates at the southeastern end of the peninsula approximately two '

miles from the site, it provides access to 13 permanent homes, five permanent
mobile homes and 70 recreational homes lying to the east of the plant site.

I The relocated road will provide access to a proposed picnic area and fishing i

deck to be constructed in cooperation with York County, S. C. The only signi-
ficant environme.ntal cost of this relocation willi be the deforestation of :
about ten acres of Duke l and for the right-of-way. ;

Except for a few lake homes and cottages, the area is typically rural 'for
'

Piedmont Carolina. These properties are not likely to be affected by the j

nuclear plant aesthetically, functionally or value wise except for some ,

increased traffic and activity in the general site area during plant con- |

struction. Of the area within a two mile radius of the site, 91 percent is !

fER 4.4-1 Amendment I
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Duke property and the remaining 9 percent is privately owned (Figure 4.4-1).
Forty-two percent of the Duke property is under the lake,

i The switching station (Subdivision 4.4.1.1) has been located to the west of
and close to the plant; however , for aesthetic consideration the incoming and
outgoing t ransmission lines are routed along rights-of-way, away f rom the
plant.

Within five miles of the site the land is predominantly rural nonfarm and
recreational with a small amount of land being used to support beef cattle
and farming. There are a few industrial and business sites in the area
(Figure 4.4-16).

1

Zoning in Mecklenburg County, North Carolina (Figure 4.4-27) is predominantly
residential. There is no zoning in York County, South Carolina outside of
city limits.

Although the site is located geographically in the heart of the highly in-
dustrialized and populated region of the Carolinas, the immediate vicinity
of the site is relatively unpopulated and without industry or commerce of any
importance except for recreational opportunity. Figures 4.4-2 through 4,4-7
show the population distribution within ten m!ies of the site for 1970 and the
est imated distribution in ten year intervals to 2019. Figu res 4.4-8 thro ugh
4.4-13 show the distribution for the same years for areas ten to 50 miles
from the site. Population distribution totals are given in Table 4.4-1.
Figures 4.4-14 and 4.4-15 and Table 4.4-2 show agricultural land usage within
a 50 mile radius of the site. Figure 4.4-1 shows the location of cleared
farm land, not owned by Duke within two miles of the site.

Farm products with ire ten miles of the plant are listed and located as follows:

To the North beef cattle, dairy, swine, poultry, apple and
peach orchards, vineyards, cotton, grain and
soybeans.

To the East beef cattle, dairy, swine, poultry, vineyards,
vegetables and soybeans.

1 To the South beef cattle, dai ry, poult ry, peaches, cotton
and soybeans.

To the West beef catt le, dai ry, swi ne , poul t ry, peaches ,
vineyards, cotton and soybeans.

Figure 4.4-30 shows concentrations of major f arm products within ten miles of
the site.

The values of major crops harvested in Mecklenburg County, North Carolina and
York County, South Ccrolina for 1970 are as follows:

,
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Mecklenburg YorkCrop _ CountyI iCounty 2
Corn $ 96,600

1 Wheat $ 57,000$ 37,800 $ 10,000cats S 54,000 $ 19,000Barley $ 39,200 $ 14,000Soybeans $116,000 $ 71,000Peaches
$457,000

-

Grapes $ 10,400 $142,900l Cotton) $ 12,000 $587,000
|

Hay $517,000 $323,000
The nearest commercial producth

{ miles from the plant near Rock Hill a d Findustries are located between seven and
;

of the site. nearest airport with scheduled commerci l ort Mill, South Carolina.eight
n

only light aircrafts.The nearest airporta service The

The nearest commercial airway is apis five miles south of the sitis 14 miles north-northeastmiins rarthwest of the site. e serving
witria 50 miles except for the the No thNo active military installations aproximately sixAirport.

A natural gas pipeline
is routed southwest of the plant apCarolina Air National Guard at Dou l

r re located6.2 miles at the nearest point
miles of the plant are detailed in Tabl(Figure 4.4-16). g as

lines of the reactors to e 4.4-3, industries within tenp roximate l yThe

nearby facilities are as follows: Distances f,cm the center

OI | Quadrant
Northeast Faci 1ity

Residence Distance
School 3500 ft Remarks

Dairy 9.2 miles |
Hospital 9.0 miles 586 students
industry 16.7 miles 51 cows

7.4 miles 864 beds
Southeast 216 employees

Residence
School 4000 ft
Dairy 5.8 miles
Hospital 8.2 miles 319 w Jents

I industry 7.0 miles 43 co .
6.8 miles 762 beds

Southwest 100 employees
Res ide nce

1
| School 4300 ft

Dairy 9.7 miles
Hcapital 5.6 miles 1 046 students |

1 Industry 10. 7 miles 65 cows
1 3,5 miles 228 beds |

;
Northwest 25 employees

Residence
1 | School 5200 ft

Dairy 4.0 miles i

Hospital I.5 miles 290 students
industry 14.2 miles 60 cows

5.6 miles 254 beds |
Ioata from Mecklenburg Count 40 employees

]l versat ion on February 1, y Agricultural Extension Agent1973.2

Agricultural Extension AgentData from " South Carolina Crop St
, Telephone con-

l

, Telephone Conversat ion on February 2at ist ics," 1970 Prel iminary and York County
{1973.,
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Arrowood Industrial Park complex,
(Figure 4.4-16) are given in Tablet of this complex according
h

Details of main industries located in t el

located about ten miles f rom the siteThere is no master plan for the developmenAbout 1300 acres of the remaining 1 00
4

,

Ii

to the developers, Arrowood-Sout ern. zoned heavy industrial.4.4-3 h
it al ,

acres available for development are t residence, school, church, hosp
tors for each of the 16 sectors.

Figure 4.4-17 shows distances to the nearesf arm and dairy f rom the center line of the reaci hin ten miles of the plant are detailed1

Public facilities and institutions w t4.4-18.i
in Table 4.4-4 and are shown in F gure October 1972, showing the area ;

k

Figure 4.4-29 is an aerial photograph ta enite.
within two miles of the plant s

i

.

burke, Manager of Properties,
d

Telephone communication with Mr. F. M. Fun erI

Arrowood-Southern.
Amendment 1
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4.4.1.1 230 kV Switching Station

The Catawba 230 kV switching station is located about 700 feet west of the
powerhouse and encompasses an area of 16.3 acres. Its design will utilize low
profile modern rigid f rame structures to enhance the overall appearance and to
harmonize with the contemporary architectural concept of the complete Catawba
Nuclear Station. A pleasing symmetrical arrangement of buses and equipment as
seen in Figure 4.4-24 is achieved in the layout by utilizing the modern concept
of breaker placement known as the breaker and a half arrangement. This design
allows the reduction in the number of circuit breakers required in the switch-
ing station as compared to other comparable methods and is shown in Figure
4.4-25

Power is transmitted f rom each Catawba nuclear generating unit on two separate
,

overhead transmission lines connecting to the 230 kV switching station. This {

thereby complies with regulations requiring each unit to have two connections
to the offsite power system. Initially the 230 kV switching station will inter-
connect with the Duke Power 230 kV network by five double circuit 230 kV vver-
head transmission lines as shown in Figure 4.4-19 The utilization of double
circuit lines permits the reduction in the number of rights-of-way required by,
allowing the use of one tower line for two 3 phase circuits. Provisions for
future installation of four additional dcubic circuit lines are included in
the design. All of these tranmission lines interconnecting with the switching
station are composed of stranded aluminum wire, insulators that are sky gray
in color and attaching hardware that has a galvanized coating of a silver gray
color. These colors blend in well with other equipment in the switching station
and most importantly the sky, thereby reducing to a minimum any contrast with
the surrounding environment.

Inside the switching station all supporting structures for the buses and equip-
ment are of a tapered rigid frame design and are constructed as low as standards
will permit without sacrificing adequate electrical clearances. Power circuit
breakers are also of a low profile design as well as the switching station
relay house, the only building in the switching station, which is also designed
for low profile appearance The power circuit breakers use an inert, nontoxic
gas for insulation and power interruption. Since there is no oil in these
breakers, no source of pollution from oil fires, explosions or leaking oil
exists, thereby aiding in preserving the natural environment. The gray color
of the power circuit breakers blends in with the galvanized station steel, the
aluminum buses, the overhead lines, the aluminized siding of the relay house !
and the powerhouse and the surface of the switching station, including the road, j
which is covered with crushed stone of the similar grayish color. Prefabricated
concrete trenches carry all the necessary power and control cables throughout
the station underground eliminating this from view, The concrete covers of
these trenches provide walkways inside the station.

All of these features provide the station with its low profile, its subtle
blend of colors and establishes its aesthetically pleasing appearance. These
features also subdue the outline of the station.against natural surrounding
terrain as demonstrated by Figure 4.4-26
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4.4.2 TRANSMISSION LINES

Transmission line rights of way to connect the Catawba Nuclear Station
to the existing transmission system have been chosen to preserve as
intact as possible the surrounding environment and to minimize conflict
with the present and planned uses of land within the rights of way.

1. Description of the Lines

The transmission lines to be built in conjunction with the Catawba
Nuclear Station to connect with Duke's existing grid or system (see
Figure 4.4-19) are described as follows:

1. Catawba to Allen 230 Kv Line (11.21 miles) is an existing Duke
Power double circuit steel tower line. At present a 230 Kv
line extends from Duke's Allen Station to Newport Tie Station
via Allison Creek Tap Station which is located approximately
one mile west of the project area. The portion of this line
f rom Allen Station to Allison Creek Tap Station (9.95 miles)

|will b e rebuilt with a new line and extended into the Catawba2| Station (1.26 miles f rom existi,g Allison Creek Tap Station).
The conductors on the rebuild are bundled two per phase. Each
conductor is 2156 MCM ACSR (B l ueb i rd) . The tower will be a ,

standard 230 Kv type designed for the specified conductor. The |
two overhead ground wires are 1/2 inch high strength steel. l

Since this line is a rebuild on existing right of way, the only -

right of way requirement is a 150-foot wide cleared strip (1.26 j
miles) from the existing Allison Creek Tap Station to Catawba i

2) Nuclear Station. This represents an area of 23 acres. The | j

right of way requirements include danger tree rights on adjoining
properties. The towers in the line are 110 to 175 feet high,
Minimum wire clearance to ground at any point is 35 feet. This
1ine is being rebuilt to eliminate the impact of an additional
line and right of way on this route.

2. Catawba to Shelby Tap 230 Kv Line (25 miles) is a Duke standard
double circuit steel tower line The towers are Duke's 2N series
(subdivision h.4.2.1) and the six conductors are 2156 MCM ACSR
(B l ueb i r d) . The two overhead ground wires are 1/2 inch high
strength steel. Right of way requirements for this line consist
of a 120-foot wide cleared stria for one mile where the line
parallels the Catawba to Pacolet 230 Kv Line, a 150-foot wide
cleared strip for 22.69 Tiiles, and a 270-foot wide cleared strip
for 1.31 miles where this line parallels and are to be used jointly

with the Catawba to Pacolet 230 Kv Line into Catawba Nuclear
Station. The rights of way include danger tree rights on ad-
joining properties. The additional area needed for new rights
of way is 470 acres. The towers in the line are 110 to 175 feet
high. Minimum wire clearance to ground at any point is 35 feet.
(See Figure 4.4-20).

O
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3 Catawba to Pacolet 230 Kv Line (41.38 miles) is a Duke standard
double circuit steel tower line. The line consists of 40.07 miles
of existing 230 Kv construction and 1.31 miles of new 230 Kv
construction into Catawba Station. The towers are 2F series :

(subdivision 4.4.2.1) and the six conductors on each tower are !

954 MCM ACSR (Cardinal). The overhead ground wires are 1/2 inch '

high strength steel. Existing right of way requirement for this [
line is a 150-foot wide cleared strip (40.07 miles) with danger ;

tree rights on adjoining property. This line parallels the
Catawba to Shelby Tap 230 Kv Line for 1.31 miles into Catawba i

Station. The new right of way requirements are included above ;

for the Catawba to Shelby Tap 230 Kv Line. The towers in the )
line are 110 to 150 feet high. Minimum wire clearance to the !

I
ground at any point is 35 feet. (See Figure 4.4-20) .

4 Catawba to Newport Line (5.24 miles) is an existing double circuit ;

steel tower line that runs to Newport Tie Station. The line con- [
sists of Duke Power's 2LL series towers (see Figure 4.4-20) with j

six 1272 MCM ACSR (Pheasant) conductors on each tower. The exist-
'

ing overhead ground wires are 1/2 inch high strength steel.

5. Catawba to Newport Line (5.24 miles) is a new double circuit steel !

tower line being built for Catawba Nuclear Station. The towers I

are Duke Power's 2LL series (subdivision 4.4.2.1) and the six ,

conductors on each tower are 1272 MCM ACSR (Pheas an t ) . The i

overhead ground wires are 1/2 inch high strength steel. This ;

line will require an additional 120-foot strip along the existing
right of way to Newport. A 270-foot strip right of way .75 mile
long will be required for extending the existing and the new ,

1 Newport Lines into Catawba Nuclear Station. Both right of way ;

requirements include danger tree rights on adjoining properties. ,

The area required for the additional right of way is about 90 ,

acres. The new line is designed to parallel an existing right ;

of way strip in order to reduce the environmental impact of the !

line. Right of way for the new line has been clear cut and ;

seeded with grass, except in active agricultural areas. !

t

The impact of these lines as they relate to historic sites have been !

studied. Investigations and studies indicate that there will be no ;

effect from the 1ines on any known historic site in York or Cherokee f
County. ;

1

i

No historic sites listed in the Department of the Interior's - National ;

Park Service - National Register of Historic Places are located in |

the route of the proposed line. No historic sites nominated for [
inclusion in the National Register of Historic Places are located in

the route of the proposed 1inc. {
r

On November 6, 1972, R. A. Cloninger of Duke Power Company met with .

James D. Compton, who is the manager of the Greater Gaffney Chamber |-

of Commerce, in Gaffney, South Carolina. At this meeting, the !
'proposed route of the line was discussed and no evidence was found

which would indicate that the proposed Catawba to Shelby Tap Line
i

|

|
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would interfere or have any effect on any historical site in
Cherokee County listed or nominated to be listed in the National
Register of Historic Places. Mr. Compton said that he knew of no
historic site, other than Kings Mountain National Park, that was
located in or near the route of the line.

On November 13, R. A. Cloninger of Duke Power Company met with
Sam B. Mendenhall, a state senator and noted historian of Rock Hill,
South Carolina, to discuss any historic sites that might be located
near the route of the Catawba to Shelby Tap Line or the Catawba to
Newport Line in York County. It was decided that the proposed line
route would not pass over any existing historic sites in York County
or any sites being nominated as historic sites in the National
Reqister of Historic Places.

A book, entitled Survey of Historic Sites in York County, which was
prepared by the Catawba Regional Planning Council, revealed that the
proposed line would not interfere with any historic sites.

The environmental impact of the proposed Catawba to Shelby Tap and
Catawba to Newport Lines on future uses of the land in or near the
proposed rights of way has been studied and investigated. It has

been found that the line rights of way will not interfere with any
projects such as picnic grounds, parks, or other public facilities
that are planned or are being planned by York or Cherokee County.

1 On November 6,1972, R. A. Cloninger of Duke Power Company met with
J. Ed Allen, County Supervisor of York County, at the courthouse in
York, South Carolina. Mr. Allen said that no park or other public
facility was being planned in the area of the proposed line routes.

Also on November 6,1972, R. A. Cloninger of Duke Power Company met
with Herbert P. Blanton, County Supervisor of Cherokee County. The
effect of the proposed line on any future land uses along the right
of way was discussed, it was concluded that no plans were made for
any facilities or industrial sites along the Catawba Shelby Tap Line
route in Cherokee County.

11. Treatment of the Right of Way

Our studies of the environmental effects of the proposed lines out

of Catawba Nuclear S tation indicate that the transmission lines and
rights of way have been located to minimize the environmental impact |

of the surrounding area. The use of common right of way st rips has
been planned where feasible. Right of way corridors will be blended ;

with the surrounding areas so that the contrast octween cleared
areas and natural areas will be minimized. Selective cutting will
be utilized where practical and low growir.g vegetation will be left

,

at road crossings to screen the view of the transmission line. Road j

crossings that are bare of vegetation will be planted with low-
growth species where practical to provide a screen. Where the line i

c rosses or parallel s st reams , low growing vegetation will not be
disturbed at the water's edge so that soil stability will be main- j
tained and aquatic life will not be affected.

4

|
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!

!

Also where possible, towers will be constructed in locations to
minimize their view and lower their silhouette against the sky.
These procedures proposed in the U. S. Departments of the Interior i

and Agriculture publication " Environmental Criteria for Electric
Transmission Systems" will be followed where practical.

,

The transmission line rights of way out of Catawba Nuclear Station
,

except for Catawba - Newport Transmission Line and the line to Allen
have not been cleared. The rights of way, once cleared, will be
planted with 50 pounds of Fescue #31 per acre and Sericea Lespedeza
will be used in rough areas such as steep slopes. Where necessary,
other vegetation such as rye and German millet are planted along
with the fescue to provide cover and protection until the grass ,

becomes established. Planting the rights of way will impede erosion .

'and provide food and cover for small game. Maintenance of all rights
of way is perforn,ed as required. Bush-hogging operations and hand 1

clearing will be Cone on a 3 to 4 year cycle. No herbicides will be !
used. Grasses, ccver crops, low growing and ornamental shrubs are !

left intact upon the right of way. ;
;

lit. Consideration of Alternative Routes !

!

There is no alternative to the construction of transmission lines ;

and the acquisition of rights of way in order to assimilate the !
output of Catawba Nuclear Station into the existing transmission j

system. The only alternatives are other locations of the rights !

of way which have been considered (See Figure 1-1).
q

!The selected line routes and alternatives for the lines out of
Catawba Nuclear Station run over land of similar geologic formation. :
These formations range from Mica Gneiss, Schlst, Amphibolite in the |

eastern parts of York County to Quartz Monsonite and Tonolite in the !

western parts of the county around Kings Mountain National Park. ;

The topography of York and Cherokee Counties is generally uniform, f
The undulating terrain is characteristic throughout the counties '

with slightly more and steeper hills in the area around the Kings ,

Mountain Park (See Figure 4.4-28). |
!
!Since the geologic and topographic criteria were similar on all the

alternative line routes studied, the proposed routes were selected
because their paths would be the least detrimental to the aesthetic, i
economic, and historic values of York and Cherokee Counties.

|
;|

1. The Catawba to Allen 230 Kv Line is to be rebuilt using the
ed sting right of way already acquired by Duke Power Company. ;

No alternative route was considered for this line. !
)

2. There were two other alternatives to the construction of the
Catawba to Shelby Tap 230 Kv Line, and the acquisition of its
right of way. One alternative was a right of way extending in
a straight line f rom Catawba Nuclear S tation to Shelby Tap.
This alternative was rejected because the line and right of way

ER 4.4-Sa Amendment I
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would have to pass through the south side of Clover, which is
a high residential area and industrial center, and would also
pass through the Kings Mountain National Park. Another alter-
native would route the proposed line around the north side of
Kings Mountain Nat ional Park. This alternative was also
rejected because all major public access roads to Kings Mountain
National Park are located on the north side of the park, it has

been determined that the proposed route (see Map) selection will
cause the least environmental impact to the surrounding historic,
scenic, and natural areas.

3 The Catawba to Pacolet 230 Kv Line is an existing line built prior
to the const ruct ion of Catawba Nuclear Stat ion. Alternative
routes were considered for bringing the Pacolet Line into Catawba
Nuclear Station from its present location one mile west of the
plant site. The selected route (See Figure 4.4-19), paralleling
the Shelby Tap Line was chosen in order to reduce the number of
rights of way into Catawba Nuclear Station.

4 The Catawba to Newport Line is an existing line that will be
folded in to Catawba Nuclear 5 tat ion upon its comp)etlon. Again
the best alternative for extending the existing Newport Line
into Catawba Nuclear Station would be to parallel the new
Catawba to Newport Line in order to reduce the number of rights
of way into the plant site.

S. The route of the Catawba to Newport Line was selected to parallel
y the existing Newport line already in the area. No other alter-

natives were considered because use of the existing right of way
would be less damaging to the environment. The existing lines

and right of way is not adj acen t to any parks, recreation areas
(except Lake Wylie), historic sites or scenic views.

The rights of way select ions and their clearing, and the design and
construction of the lines have been done to avoid or minimize conflict
with the natural, historic, scenic values, and resources of the

project area. As far as practical the Federal Power Commission's
" Guidelines for the Protection of Natural, Historic, Scenic, and

Recreational Values in the Design and Location of Rights of Way and
Transmission Facilitles" has been folIowed.

IV. Construction Practices

in constructing the line, bulldozers and hand labor will be used to
clear the right of way corridor. A 65-ton truck-mounted crane will
be used to set the steel towers in place. The conductor will be
strung and tensioned by equipment mounted on 5-ton trucks with high
flotation tires. Also a track mounted backhoe will be used for
digging the foundation of the towers. The environmental impact of

this construction equipment will be temporary. After the construc-
tion of the towers and stringing of the conductors, any damage done
to the area in the right of way will be repaired and proper drainage
restored. Also a cover crop of grass will be planted so that crosion

will be minimized.
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Access for construction equipment must be provided for the Catawba
to Shelby Tap Line in order to minimize damage to adjoining property. ;

Since 1966, Duke Power has built temporary access roads along the |
line corridors maintaining proper drainage and seeding the roads |

after all construction is completed. Experience has indicated that
this method is far less damaging to the environment than traveling ;

across country to reach the construction sites. [
r

Approximately 25 miles of temporary road will be required along the ;

Catawba to Shelby Tap right of way. Alternate Route I would require |
21 miles of temporary road and 22 miles of road would be necessary
for Alternate Route 2.

For construction of the Catawba to Newport and Catawba to Allen
Lines, the seeded road along the existing right of way will be used.
After construction this road will be reseeded and returned to its 7

present state.

Design of this transmission line will be completed in accordance ,

with the National Electric Safety Code to provide for public health
and safety. Duke Power's experience in the design and construction
of this type tower line indicates that the towers are durable and ,

structurally sound and pose no threat to public health and safety,

i

V. Land Use Along the Lines
|

The proposed right of way for the Catawba to Shelby Tap Line will
traverse York and Cherokee Counties, a distance of approximately 25
miles. Total acreage occupied by the line and its right of way ,

will be 470 acres. Of the land making up these 470 acres, forest
land comprises 320 acres or 684 of the land. Pasture land covers
33 acres or 74 of the land. Active and inactive agricultural fields
make up 117 acres or 25% of the land. Although some mining
operations are within a few miles of the line route, no active or
abandoned mines are crossed.

The Catawba to Newport Tie Line will extend f rom Catawba Nuclear
S tation to Newport Tie Station covering a distance of approximately ;

5.24 miles. The acreage included by the line and its .right of.way. '

,

will occupy 91 acres. Forest land makes'up most of the land use
along the line totaling 72 acres or 80% of the' land use. Pasture j

land covers 12 acres or 12X. Agricultural fields make up BX of the
land use covering / acres. ;

!

The existing Catawba to Allen Line extends 9.95 miles from Allen |
Steam Plant near Belmont, North Carolina,' to Allison Creek Tap which |

'Is about 1 mile west of Catawba Nuclear Station. The present right'
of way occupies 306 acres of which 277 or 90.4% is forest land. The
remaining 9.67 or 29 acres is in open fields.

The fold-ins of the Pacolet, Allen, Shelby Tap and Newport Lines
will be contained on Duke Power property all of which is used for
timber production.

I
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Land affected by the line rights of way is divided between Crescent
Land and Timber Corporation and a number of private landowners. All
of the Crescent Land and Timber property is devoted to timber pro-
duction. The private properties are presently being used for crops,
pasture, and timber growth. Table 4.4-5 reflects the gross dollar
value and productivity of land traversed by the proposed lines.
Crescent Land and Timber Corporation property and private forest
land are listed separately because timber production on Crescent's
property is much greater due to an intensive management program.
Crop land and pasture land production and value were based on the
most widely produced commodities in York and Cherokee Counties,
cotton and milk yields from dairy operation.

After these lines are constructed, the pasture land and agricultural
land can continue their present uses. On the forest land, all tall

9 rowing trees will have to be removed from the right of way corridors.
A terrestrial survey of the inined i ate s i te area and the t ransmiss ion
corridors is included in subdivision 4.1.3.2 of this report.

4.4.2.1 Double Circuit - 230,000 Volt Galvanized S teel Towers

The steel used in all parts of the towers shall be in strict accordance
with the specifications for medium open hearth, structural, plate steel
and tower bolts as adopted by the American Society for Testing Materials.

Minimum member thickness is to be 3/16". All members to have a minimum
of two holes on one end. Two overhead ground wire connections will be
supplied with each tower. A 13/16" diameter grounding hole is required in
each stub member about 3" below ground line.

1
insulator connections are provided on each crossarm and will be either strain
or suspension or both (depending on the final design).

All four corner legs shall be punched for ladder bolts to the ground line,
but ladder bolts shall be furnished for only one corner to within 8 feet

of the ground. Ladder bolts to be spaced I6 inches center to center and
to alternate on the two faces of the corner post.

A sufficient number of bolts and washers w th an excess of 5 percent shall
be furnished for assembling towers in the "ield. Bolts are to be tower

[ bT',ts with square heads and must be furnished with a special hex nut.
| (6.5.C. 2.3.4 or equi valen t. ) Mininun bolt size is to be 3/4".

All naterial entering into the construction of the tower shall be thoroughly
galvanized. Structural and plate steel shall be galvanized as per latest
ASTM-123 except average coating shall not be less than 2.75 ounces and
minimum 2.5 ounces per square foot. Bolt and nut galvanizing shall be as
specified in latest ASTM-394 except average not less than 1.65 and minimum
1.50 ounces per square foot.

The zinc used for galvanizing will be "Vi rgi n' p rine wes te rn , ASTM B-6.
i No zinc reclaimed from dross will be used.
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i

I
!

The allowable unit stresses as presented in the " Electrical TransmissionO :

Line and Tower Design" guide of the Task Committee on Tower Design of the !
'

I American Society of Civil Engineers will be used in the structure design
of the towers. Typical dimensions are presented in Figure 4.4-31.
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4.4.3 HISTORICAL LANDMARKS

4.4.3.1 Indian History

The area within a five mile radius of the Catawba site was investigated for
Indian history.

In 1763 the area surrounding the site of the Station was part of the Catawba
Indi an Reservat ion. Indian grounds have been discovered at several locations
near the site.

Three miles up river f rom the Highway No. 21 bridge is the location of Indian
Walk Dam. An old ford was situated at this point and on the flat land below the
dam on the east side, many relics have been uncovered.

'

Many large boulders are situated on a high hill approximately one mile east of
the Indian dam site and one mile back f rom the river. A section of an ancient
Indian trail is still visible on this lookout hill which may have been a camp
site. Shell beads and other artifacts have been found here.

At the mouth of Allison Creek, about two miles upstream from the dam, an Indian
ground has been located on the south bank of the creek. Another site is
situated on an island hill just north of the creek.I No other intensive
archaeological study has been done to date, and none is proposed.

I
it has been concluded that the construction and operation of Catawba Nuclear
station will have no impact on these historical sites.

4.4.3.2 Lake Wylie - The Beginning

Duke Power was founded sixty-eight years ago on a new idea--that of developing
a whole river valley into a hydroelectric system.

Had it not been for the foresight of James Buchanan Duke, who invested large
amounts of his own money in what was then considered a "might risky venture,"
the Southeast's largest electric utility, Duk.e Power, might never have been
born,

in its early years the utility, then named Southern Power, made many contributions
to methods of generation, transmission and distribution. It has continued to be
a leader in the utility industry.

In June, 1900, Dr. W. Gill Wylie, a native of Chester, South Carolina, organized
t he C a t awb a Powe r Comp any . He was granted a charter by the South Carolina legis-
lature in 1901 to build and operate a hydroelectric station at Indian Hook
Shoals near Fort Mill, South Carolina. Wylie employed William S. Lee, who

1
James A. Stenhouse, EXPLORING OLD MECKLENBURG (Cha r l ot t e , N. C. 1952), pp 45,
17, 18.

O
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/'% became Vice President and Chief Engineer in 1903, to design and build it.
t

At 6 a.m. on March 30, 1904, power flowed f rom the recently completed Catawba
,

Station to the Victoria Cotton Mills at Rock Hill. Power for turning the |
generators was brought from the waterwheels by rope drive--a primitive '

arrangement by today's standards, but one which impressed visitors of that |
time. This site is still in use but the original dam was replaced in 1925
with a higher one and the primitive power plant replaced with a modern design. ;

The 12,455 acre lake is now called Lake Wylie.

Later in 1904 the transmission lines were extended to Rock Hill, York, Clover,
Fort Mill, Pineville and Charlotte using 11,000 volts--high voltage transmission
for those days (Figures 4.4-21 and 4.4-22).

About this time a series of interesting events took place which had a most
important effect on power development in the Carolinas. These involved a sore
foot, a doctor's conversation and the dream of a young engineer. Quoting
from Dr Wylie: "About this time I met Mr. B. N. Duke (J. B. Duke's brother)
and had the good fortune to successfully perform on him an operation for
appendicitis. Later, Mr. J. B. Duke was laid up with an infected foot I was
treating, and he inquired about my water power and told me to send that man
Lee up to talk to him.

"As a result, the Southern Power Company was organized and $2 million dollars
raised, Mr. Duke raising most of it." The company came into being June 1905,
with Dr. Wylie as president.

William S. Lee, the young engineer, dreaming of harnessing the Catawba River
for hydroelectric generation, became the company's chief engineer. His dream -

has now been fulfilled.
;

On October 3, 1960 at ceremonies at the dam near Rock Hill, S. C., Catawba
Lake and Catawba Station were renamed Wylie Station and Lake Wylie in honor
of the distinguished South Carolinian who served as Duke Power's first
president. (Figure 4.4-23)

By early 1972, Duke Power was serving over one million customers throughout
the Piedmont section of the two Carolinas.

t

[

,

&

I
+

ER 4.4-7



._ _

) 4.5 CONSTRUCT ION EFFECTS

During construction, efforts will be made to reduce the environmental impact.
Erosion, sedimentation, dust, smoke, noise, unsightly landscape and waste dis-
posal will be controlled to practicable levels and within permissible limits,
where such limits are specified by regulatory authorities. In the absence of
such regulations, Duke will abide by dictates of good citizenship.

Erosion in the construction area and the resulting sedimentation will be con-
trolled by providing piped drainage systems, intercept and berm ditches and
ground covers where necessary to control the flow of surface water. Spoiled
earth materials will be deposited in a controlled manner such that high water
or surf ace runof f will not transport mate rials to the water body.

Good drainage, dry weather wetting and the paving of the most traveled
construction roads will reduce dust generated by vehicular traffic. Bare
areas will be provided with a ground cover of vegetation wherever and
whenever practicable.

Excessive and objectionable construction noises will be reduced to acceptable
levels. Contractor's and company's motor powered equipment will be equipped
with the available noise reducing equipment and maintained in good order.
Tree lined fringes left around most construction areas for appearance reasons t

I will contribute to noise reduction (See Subsection 4.5.3).
'

Ca<e will be taken to control smoke or other undesirable emissions to the ,

!atmosphere during const ruc tion. Duke Power will adhere to air pollution
control regulations applicable to York County and the State of South Carolina, i

ias they relate to open burning and the operation of certain fuel-burning
equipment. Permits and operating certificates will be secured where required.
Efforts will be made to keep fuel-burning construction equipment in good 1

mechanical order to avoid excessive emissions. All reasonable precaut ions
will be taken to prevent accidental fires on the construction site and brush
or forest fires on adjacent lands.

Wastes such as chemicals, fuels, lubricants, bitumens and raw sewage will not
be deposited or discharged onto the natural watershed where surface runoff ;

can transport these materials to Lake Wylie. Solid construction waste such as
foliage, packing materials, rags, scrap fron, etc. will not be disposed of in ;

the lake. Such waste will either be buried or transported to a nearby landfill. '

Traffic problems will be reduced by providing parking and unload points for |
commercial carriers off public roads with convenient points of access. Onsite
parking will be provided for construction workers. Since an access railroad
will be provided, many of the large commercial hauls for transporting large
equipnent to the site will not require use of the public roads.

.

Construction buildings, storage and maintenance areas and parking areas will
be maintained in a neat manner to improve the construction plant appe a ran ce.
Construction yards, construction substations, employee and office parking areas,

j mess hall and the construction office (Figure 2.2-3) are teraporary and will be
(''}/g,, removed upon completion of const ruction. These areas will be restored by suit-

able landscaping to blend wit h the natural and developed landscape.
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in addition to one and one-hal f miles of relocated county roads, a th ree-fourths

of a mile portion of existing county road, which links the site with the exist-
ing highway, will be improved to the standards of a primary road. This three-

I fourths of a mile road improvement is the only work to be done for the purpose
of improving existing roadways. No significant adverse effect is expected in
the area due to the improvement of the road. On the contrary, local residents

and tourist will derive benefit f rom a bette r road.

4.5.1 CONETRUCT ION WORK FORCE

Duke's construction experience indicates that about 75 percent of the work
force at Catawba will be drawn f rom the neighboring count ies; about 13 pe r-
cent will move into this area f rom other Duke jobs and the remaining 12
percent will live within commuting distance. Completion of the project is
unlikely to affect the area economically since a relatively small percent-
age of the work force will move from outside into the project area.

A major proporation of the skilled labor force at Catawba will be drawn from
the unskilled laborers hired locally and trained under the Duke in-house
training program. Previous experience at Duke's Oconee Nuclear Station
indicates about 44 percent of the skilled labor force was hired locally
as laborers and was subsequently trained and promoted to the skilled ranks.

More than half of the peak skilled work force of 1300 at Catawba is expected
to be drawn f rom the local area and trained at the project site. Mo re ove r ,
fewer construction workers are now willing to commute or move to new project

sites.

4.5.2 ECOLOGICAL EFFECTS OF CONSTRUCTION

When the site area is prepared for construct ion, complete razing is not the

assumed re thod. Only the minimum amount of necessary clearing will be done.
Those areas in the vicinity of the site which will be cleared of all vegetation
are shown on Figure 4.5-2 Excavation, filling and spoiling will be done only

I within the cleared areas. Those cleared areas not needed for the plant proper
will be restored by suitable landscaping to blend with the natural terrain.
Two methods of seeding, mechanical seeding and hydro seeding, are most likely
t o be u se d. Seeding and restoration planting will be done as soon af ter con-
struction as possible.

The grading of the site and construction of dikes, intake and discharge canal
involves the following approximate quantit ies of earthwork:

SNSW Dam embankment 200,000 yd3
Vaste Water Collect ion Basin embankment 110,000 yd3
intake Canal 200,000 yd3

3Discharge Canal 100,000 yd
Site Grading 500,000 yd3
Underwater Weir (fill) 100,000 yd3

Figure 2.2-3 shows the area of excavat ion and likely borrow areas, if excavation
in the plant area does not provide suitable embankment materials.

The construction of the plant and switchyard involves the clearing of 334 acres
of land by methods described in Section 4.5. The impact of construction on
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recreation, wildlife and forestry is detailed in Chapter 7.
,

Access to the site will be provided by existing County Road 1132 east of
Highway 274 The construction will cause some increase of traffic on these
roads. Power for construction is already provided at the site.

The transmission facilities construction will be planned to produce the ,

minimum impact upon the environment. Farm and pasturelands will not be '

disturbed except for access and for tower construction. Access will be
gained by using existing farm and woods roads where possible. Where no
access roads exist, access will be constructed to each tower site. New
access roads built for construction access will not be installed as perma-
nent facilities and will be restored after construction is complete. At :

'
tower sites, grading and terracing will be done to prevent erosion at the

'

construction site and to stabilize the ground surface in the area while
foundation construction is in progress.

,

i

in woodlands, all marketable timber will be removed and sold. Other growth
will be cleared and disposed of on the right-of-way by burning where possible,

,

and by burying where appropriate. After right-of-way strips are cleared, ;

they will be prepared, fertilized and seeded for pasture-type growth and
native regrowth. No damage to wildlife is anticipated.

The ecological effects of construction in the skimmer wall area will be [
minimal and short-termed. Recreation will be temporarily discontinued in
the locale adjacent to the skimmer wall. Some turbidity may exist in the
lake during construction of the skimmer wall. |

The construction of the underwater weir will have little adverse effects
upon the environment. The material will be transported by dump trucks and !
barges and dumped by clamshell buckets. A temporary suspension of recreation- ,

al activity in the area will be unavoidable. Limited turbidity may also re-
suit from the dumping of material into the lake.

4.5.3 NOISE EFFECTS ;

i

Environmental effects of excessive noise levels considered include induced I

hearing loss and annoyance to inhabitants of the area. It is highly unlikely ;

that either of these will occur during construction or subsequent operation '

of the plant. Reasons for this are as follows:

IBased on measurements at other construction sites, it is expected that the
overall noise levels during construction at the exclusion boundary be in the i

I 45-73 dB(A) renge. This will occur during the period of site excavation when !
1arge earthmoving equipment is in operation. |

t

Transmission of noise is affected by wind direction and velocity, topography, |
buildings and natural screening such as trees. While no absolute value can '

be predicted for each locat ion and physical and meteorological conditions, !

about 63 dB(A) could be expected at a point on the lake at a distance of
2500 feet f rom the source of the noise. This value would be reduced if a ,

clear line of sight did not exist. At a distance of 5000 feet, across water, |

the noise icvel would probibly be reduced to 45 dB(A).
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An observer at the two points could detect total levels of 45 to 63 dB(A),
but these noise levels will not cause physical damage. It is an established
fact (based on observations and measurements) that no hearing loss is induced

lifetime of exposure to sound levels of 80 dB(A) or less. Data developedby a
by the American Academy of Opthamology and Otolaryngology for numerically
estimating the percentage risk of developing a hearing loss for lifetime ex-
posures consider only levels of 80 dB(A) and above.

The above noise levels will momentarily be exceeded when explosive charges
are di scharged during rock excavation. The noise generated by each of these
blasts will be of extremely short duration and will not be as loud as natural-
ly occuring thunder generated by lightening during local summer storms. An
observer at the site boundary would hear these explosions and some echo as
the sound reflects from natural obstructions. Duke has no record of signi-
f icant adverse environmental effects f rom blasting.

The annoyance factor varies widely with individuals and the degree of accept-
ability by inhabitants near the boundary is quite difficult to establish.

Criteria that considers average public reaction to varying noise levels have
been developed. When used as a basis for determining the reaction to antici-
pated levels, these criteria indicate no widespread complaints at anticipated
daytime levels during the construction period. Noise levels during operation
a re expected to be much lower at the boundary. When subjected to the same
criteria (NC-45) no adverse public reaction would be anticipated.

4.5.4 ACCESS RAILROAD

9The access rail road will extend 6.25 miles f rom Newport , S. C. to the plant
site as shown on Figure 4.5-1 A minimum 50 foot right-of-way for a total of
38 acres will be necessarily used for the railroad. Of the 38 acres needed,

14 percent is now harvested cropland, 9 percent is open pastureland and the
remaining 77 percent is scrub woodland. This acreage would be permanently
lost for its current use due to railroad construction. Little economic impact
of the access rail road on the general area is expected except for the loss of
about nine acres of land for its agricultural usages.

There is no significant economic advantage of the railroad, estimated to cost
51.3 million, during the plant construction. However, an estimated annual

savings of about $21,000 will accrue during the plant operation.

Truck Rail
Number of shipments annually 144 15

Freight cost per shipment S 1,050 $ 13,000
Freight cost per year $151,200 $195,000
Labor cost per shipmenti 5 men x 24 hrs x 55 6 men x 48 hrs x $5

per hr = $600 per hr = $1440
Labor cost per year S 86,400 $ 21,600
Total cost pe r ye a r $237,600 $216,600

2$5 per hour assumed labor rate.

As shown above, the transport of fuel by railroad involves about one-fourth
t he manhours required for truck shipment. This minimizes the radiation ex-

posure ta pe rsonneI during fuei handling.
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4.6 AESTHETIC IMPACT

'
The Catawba Nuclear Station architectural concept will be contemporary in
spirit and fact, and imaginative in functional design.

The rectangular forms of the enclosed Turbine Buildings and Auxiliary Building
related to the cylindrical forms of the Reactor Buildings will provide surf ace 1

'
planes to break up the massive areas into aesthetically pleasing patterns.

The Administration Building will be in the same contemporary spirit as other
structures. An aesthetic blend of contemporary building materials, in pleasing
colors, will be used to relate structures to one another.

Yard areas around all structures, as well as parking areas, will be landscaped ,

with native growth to blend with the site. The existing forested areas on the j

site will be disturbed as little as possible and selected areas will be
reforested at the completion of construction.

The switchyard will be of low-profile, rigid framed structures. Overhead
lines will connect the station with the switchyard.

County Road 1132 will be relocated south of the site and screened f rom the
site by topography and vegetation. |

1
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4.7 THE CATAWBA NUCLEAR STATION AND THE ECONOMY

Construction and operation of the Catawba Nuclear Station will have signifi-
cant economic impact, both direct and indirect upon the entire Duke Power
service area, particularly that section in the vicinity of the station.

The major direct effects are: construction and operating payrolls and local
purchases; direct taxes (property taxes); and indirect taxes (income
taxes) from business represented by the sale of the electrical output of the
station.

The principal indirect effect is the economical benefit rising from the assur-
ance of an adequate, reliable supply of additional electrical power at a
reasonable cost.

Construction of the project will be a major engineering effort. Construc-
tion employment is expected to reach a peak of 2100 and will average 1500
during the construction stage. Since Duke Power constructs its own genera-
ting stations, a substantial number of the workers are regular company
employees who will move to the Catawba site as other projects now underway
are completed. A number of construction skills, however, are not needed
continually; these skills will come from the local work force or brought in

from other areas for the time their work is needed. Since commuting is a
characteristic of labor in this part of the country, many communities will
contribute to the work force, minimizing any strain on local employment and
avoiding a serious dislocation of existing work forces.

Construction experience has shown that, with each new generating plant, Duke
Power has purchased a greater and greater percentage of its materials and
services from local sources, expenditures totaling millions of dollars, in
addition, the total construction payroll will be over $129 million, and most
of this money will be spent in local communities.

Upon completion of the plant, the annual operating payroll is expected to be
approximately $1.2 million. About 84 full-time employees will operate the
station, a small number compared to plant investment. These employees and
their families will add to the economy of the area but as a group will not
produce any serious effect on schools and other public services. The plant
itself will require no addition to tax paid police or fire staffs.

| Although the permanent payroll is not especially large, it is a steady pay-
roll. Employment will not vary appreciably with fluctuations in the general
business cycle, and therefore will exert a stabilizing influence on the

l local economy. With an approximate investment of $646 million, the Catawba
i Nuclear Station will be the largest plant in the two Carolinas and will

create very substantial revenues for York County and the state of South
Carolina -- with revenues amounting to nearly $17 million.

G
|
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in addition, according to the formula used by the Federal Power Commission,
s the investment in generating facilities of $646 million will create over

$19 million in federal taxes each year.

The plant will be an unusual asset to the county since it will be practically
free of demands on tax supported services of the county, including publicly
supported water, sewer services and trash disposal.

Almost the entire annual county tax payment, therefore, is a net gain to the
county government unlike tax income from most industrial investments which
are offset by related expenses to tax supported services.

The Indirect importance of this station to the economy of the Duke Power
service area is significant although more difficult to measure in dollars
and cents. The Piedmont section of North and South Carolina is a growth
area, predicted to be the fifth largest urban area of the nation by 1980.
Pre;dicated upon the continuing adequate supply of electrical power, there are
no indications that this growth will ease off in the foreseeable future.

In the past Duke Power has kept pace with the economic development of the
Piedmont, an area which continues to grow at a very rapid rate. With this
in nind, the massive construction program under way is geared to meet the
area's expanding electrical requirements and Catawba Station is a vital part
of th:s program.

O The economy of the Piedmont Carolinas has experienced a dramatic revolution
since the end of World War 11. At that time, textiles was predominant, with
the furniture and tobacco industries running a distant second. These indus-
tries all have grown substantially in the post-war period; however, they
represent a much smaller portion of the total industry of the area today than
ever before,.a condition brought on by a large influx of widely diversified
industries. These firms range from light industry like Western Electric's
several manufacturing facilities to heavy industry like the Westinghouse and
General Electric turbine plants.

This trend toward diversification has created a labor market which has
offered a wide spectrum of opportunity to workers of this area. With the
aid of the outstanding technical education programs of both Carolinas, native
workers from this section have had little difficulty mastering the skills
and trades required by this wide scope of industrial opportunities.

Some envi ronmentalists have claimed t'lat industrial development is harmful to
an area and should not be encouraged. Even for congested areas, this concept
is debatable; however, the Piedmont Carolinas are far from reaching a
crowded condition, and regional planning is aimed at avoiding such concentra-
tions. Most of our new industrial plants are locating in the expanse of
open space, in rural areas, utilizing land that has been lying idle since the
end of cotton as the South's money crop.

O
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An excellent network of existing paved roads gives employees easy access to
the plant and to the cultural advantages of neighboring small cities.

The program of encouraging diversification of industry is making headway
toward solving one of the most pressing economic problems of the region --
that of raising per capita income. In 1960 North Carolina ranked 45th and
South Carolina 48th among the states in income per capita. In 1970 North
Carolina had improved to 39th and South Carolina to 47th. We feel this
record must be improved further to help provide the people of this area with
a standard of living equal to the national average. To accomplish this goal
we must maintain selective industrial recruiting programs for the two
Carolinas - programs, however, which are essentially dependent upon and
sustained by the availability of adequate power generating facilities.

The two generating units of the Catawba Nuclear Station must be in operation
by the dates scheduled if the overall development of the Duke Power service
area is not to be threatened by a possible shortage of electricity.

9

9
?
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4.8 UNAV0lDABLE ENVIRONMENTAL EFFECTS !

The projected need for electrical energy to meet the public's requirements
for Industrial, commercial, residential growth and increasing pollution

,

control activities must be met if the physical and economic health of this
area is to be maintained. Meeting this need requires more electrical .

generating capacity which, regardless of type will have some unavoidable
environmental effects. The following sections identify and discuss unavoid- |
able adverse environmental effects which may occur as a result of construction i

and operation of the Catawba Nuclear Station or an alternate fossil fired
'

;

equivalent station. gg

4.8.1 LAND RESOURCE
'

!

Construction activities of the Catawba Nuclear Station, as well as of an !

equivalent fossil fired alternate, will cause limited unavoidable environ-
mental changes In the land resource. The changes are limited to the local [
site except for transmission lines, railroad and vehicular access roads. The i

adverse environmental effects of construction activities at Catawba Nuclear i

Station, or its fossil equivalent, can be minimized by the usual continued
attention to desirable construction practices. Since with a nuclear station,
land alteration and dedication to fuel and ash storage and handling are i

insignificant in quantitles compared to an equivalent fossil station, Catawba ;

Nuclear Station is clearly a wise choice from the point of view of minimum ;

land resource alteration and dedication. The impact of the station and its '

environs will be minimized by aesthetic design and landscaping resulting in ;

' an improvement in the site area.
;

4.8.2 AIR
,

!

The unavoidable environmental effects on the air resource produced by Catawba |
Nuclear Station will be insignificant compared to those produced by an |

!equivalent fossil fired station. An' auxiliary boiler will be used for plant
heating prior to operation of Unit I and for 8 to 10 hours during the startup ,

of Unit 1. The auxiliary boiler will have approximately 30,000 pounds per ;

2 hour of steam flow at 200 to 250 psia and would burn approximately 293 gallons i
per hour of No. 2 fuel oil with a maximum of 0.8% sulfur. The environmental |
effects on the air resources by this boiler will be insignificant compared to ;

those produced by combustion of coal in an equivalent fossil fired station.
One of the principal advantages of nuclear stations is the virtual elimination
of air pollution problems which may arise if alternate fossil fuels were to be |
used, j

i

The use of full or partial capacity cooling towers by Catawba Nuclear Station '

is predicted to increase the water consumption and adversely affect the :

meteorology of the site and its environs. This is discussed in Subsection ?

2.4.1 In this report.

4.8.3 WATER

As described in other sections of this report, discharges of wastes are I

constantly under extensive control and regulations. Catawba Nuclear Station
will require core condenser cooling water than its fossil equivalent because

:
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of lower thermal efficiency. No irreversible adverse aquatic environmental
effects will be produced by either Catawba Nuclear Station or its fossil
alternate.

Although full capacity cooling towers would essentially eliminate thermal
effects in Lake Wylle, the additional cost and meteorological effects of
these towers, where their use is not warranted, is an avoidable adverse
environmental effect. This alternate is discussed in Section 7.4.

4.9 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The construction and operation of the Catawba Nuclear Station will bring
about certain changes in the environment of the area in which it is located.
The changes have been described and evaluated in other sections of this
report and the conclusions have indicated that the environmental effects of
Catawba Nuclear Station will be a minimum. The impact on the natural environ-
ment produced by Catawba Nuclear Station is insignificant compared to that
caused in the past by conversion of this land from wilderness to agricultural
uses and from agriculture to idle lands to be reclaimed by nature, in the

short term, the site lands will be used to produce electrical energy needed
to sustain and enhance the physical and economic health of this area
including increasing requirements of electrical energy for pollution abate-
ment and control. The use of background materlal presented in this report
and to be developed during the construction and operation of Catawba Nuclear
Station will provide scientists and others with additional specific knowledge
which should benefit the long term productivity, not only in this area but
in this region as well.

Considering the shrinking reserve of fossil fuels and the possibility that
emergency action will be taken sometime in the future to save fossil fuels
from complete extinction, it is obvious that Catawba Nuclear Station has the
virtue of being forward looking and conservative. Catawba Nuclear Station
represents a positive step forward toward conservation of irreplaceable
fossil fuels.

There is nothing about the Catawba Nuclear Station site to preclude the area's
return for other uses in future years, if needed; nor is the station expected
to cause significant adverse effects to the aquatic environment of Lake Wylie.
Likewise, sub-surface conditions, including ground water, will not be affected.
Transmission lines will cause little short term change in productivity and no
long term change in productivity.

Upon completion of Catawba Nuclear Station's useful life, all highly radio-
active materials, such as the spent fuel, will be removed, reprocessed and
radioactive residuals sent to federal repository facilities. Decommissioning
will be carried out in compliance with all applicable federal regulations.
Public access to areas of remaining low level radioactivity will be carefully
controlled until, through cleaning and/or decay, such access restriction is
no longer required. This control, or restriction, will be of little, if any,
importance to long term use of productivity of station environs.

O
ER 4.9-1 Amendment 2

(Carry ove r)
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in summary, since the Catawba Nuclear Station and its off-site faellities can-

be almost entirely removed at the end of station life, or sooner if Justified,
the short term use to produce needed electrical energy does not preclude long'

term uses, or productivity, of the environment.
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4.10 IRRETRIEVABLE AND |RREVERSIBLE COMMITHEfES OR RESOURCES

The construction of Catawba Nuclear Station is essential to meet the expected
increase in the power needs of Duke's service area in the post 1978 years.
Natural resources which will be committed on this account are land, water
lost due to evaporation, nuclear fuel and construction materials which will
go into the construction of the plant, the access railroad, and transmission
lines. Except for the construction materials and nuclear fuel, none of_ the
other resources will be irreversibly committed since the dismantling of the
plant will make them available for other uses. In view of the pre sent rate
of load growth, this can be labeled only as a most remote possibility.

,

| I Efforts will, however, be made to make the most economical use of the natural
! resources.

No attempt has been made to inventory all material in the plant by weight;
however, Table 4.10-1 IIsts the major materials used in the fuel cycle,
control rods and burnable poisons since these require replacement at re-
gular inte rvals.

,

O

ER 4.10-1 Amendment 1

_ ______ _ _____ __ _



[ |

|

i |
,

4.11 PLANS FOR DECOMMISSIONING AND COST ESTlHATES
|

| The ultimate plans for decommissioning the Catawba Nurlear Station, forty
i

or more years after initial operation will depend on regulations and require- |<

nents in effect at that time and the available technology. Whatever is
required at that time is what will be done. Up to the present date, reactor
plants have been successfully decommissioned by methods ranging from
deactivating the reactor and leaving the buildings intact to the complete
removal of all buildings and contents.

As of now the estimated cost of permanently decommissioning both units of
the Catawba Nuclear Station at the end of their useful life is estimated
at $6,000,000, based on 1972 dollars. This is based on:

1. Deactivating the re ac to r s ;

I 2. Decontaminating of process systems and areas of the plant;

; 3 Removing all nuclear fuel from the site for recovery of fuel materials
and ultimate disposal of radioactive wastes;

4 Sealing of buildings or portions of buildings containing activated
process piping and components by means of welding, locking or bolting
welding plates over openings, etc;

5 Dismantling and scaling of all gaseous and liquid waste systems and
effluent lines;

6. Maintaining some security and fire systems.

The decommissioned plant would then be isolated within the security fence
and subject to periodic security surveillance, fire irspections and radio-
logical monitoring of the plant exterior and environs. Maintenance would
be performed as required over t he years to maintain t'.e integrity of the
decommissioned plant, to preclude any possible re l e ast or radioactive
material s to t he envi ronment and otherwise to insure 'ne protection of the
healt h and safety of the public

11 is expected that af ter a number of years in this decommissioned state,
all areas of the plant could be very readily entered, and the intact systems
completely dismantled and removed. The buildings could also be removed
if necessary so that other uses of this location could be made as desired.

If it is necessary at the time of final shutdown to completely dismantle
and remove buildings and contents then this too can and will be done.

O
:

ER 4.11-1
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ER Table 4.1-1

Comparative Nutrient Levels for Primary Producers

Hid-Euphotic Zone Samples
;July 1971

Total Algae mg/l
Lake cells /ml Total N N01-N NHt-N Total P P0h-P

No rman 10,248 .72 20 .05 013 003

Mt Island 13,432 .64 .04 03 .017 002

Wylle 67,588 .67 .03 .03 030 003

0

.
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h

I
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Table 4.1-la
;

A compa r i son of Tempe ra t u re , Dissolved Oxygen and Manganese Data for Station
113.4 in Lake Norman and Station 68.1 in Lake Wylie.

Depth Temp. D.O. Mn

(Ft.) *F (mg/i ) (mg/l )
N W N W N W

I 82.8 83.6 7.3 7.1 0 .01 0.0
5 80.8 83.2 6.7 7 .2 0.03 0.0

10 80.1 82.7 6.5 6.7 0.04 0.0
15 79.5 82.4 5.8 6.0 0.c3 0.0
20 79.0 82.1 5.0 4.8 0.14 0.0
25 77.5 81.4 3.1 3 .2 0 .14 0.0
30 74.7 80.8 1.9 2.7 0.48 0.10
35 70.4 80.0 1.6 0.5 0.59 0.10
40 67.3 79 1 1.2 1.0 0.50 0.57
50 62.4 76.6 0.9 0 .1 0.43
60 57.5 0 .5 0.60
70 55.0 0.4 0.63
80 54.5 0.4 0.9+
90 54.5 0 .5 1.40

100 55.0 0.6 1.61

These data are averages for August Samplings from 1965-1970 excluding 1967
which was reported as approximately 4 F cooler at the water surface.

i
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ER TABLE 4.1-2 (CONTINUED) PAGE 3 0F 7

PREDICTED TEMPER AUJRES ANC AREA,5 FOR 1951-70 METc3ROL3GICAL AND HYOROLOGIC AL CONDITIONS-
LAKE COCLING ONLY

1957

40 01 02 03 04 EX-4 A43 HCFS FLOW A B C P E F G dYLIE TOTAL
I 49.9 73.6 65.4 60.2 10.3 49.9 .0 2904 214.2 424.7 159.5 400.* .0 732.5 1259 1910. 3170.
2 52.4 76.1 69.0 57.3 4.9 52.4 .0 6735. 210.8 424.7 159.7 417.7 .0 702.5 3. 1915. 1915.
3 51.9 75.6 69.3 58.7 6.8 51.9 .0 5407 210.4 424.7 161.6 427.5 .0 702.5 1307. 1927. 3234
4 66.8 81.6 78.4 71.9 5.8 66.8 .0 7977. 150.0 424.7 112.9 300.2 .0 702.5 760. 1690. 2451,
5 76.1 90.9 88.3 84.3 8.9 75.4 .0 3105. 146.7 424.7 111.2 1274.1 .0 702.5 1590. 2659 4250.
6 81.1 95.9 92.1 86.5 5.4 81.1 .0 6870. 135.3 424.7 99.0 261.3 .0 702.5 587. 1623. 22:0.
7 85.0 99.8 96.1 90.6 6.B 83.8 .0 23 2. 142.1 424.7 103.2 1274.1 .0 702.5 580. 2647. 3156.
8 82.8 97.6 93.8 86.3 5.6 80.7 .0 1714 146.3 424.7 107.6 1274.4 80.0 702.5 224 2744 2968.
9 80.0 94.8 90.9 85.9 5.9 80.0 .0 3:35. 135.8 424.7 95.7 612.4 .0 702.5 298. 1971. 2269.
30 63.7 78.5 75.3 71.8 8.4 63.7 .0 3711. 155.7 424.7 113.3 483.0 .0 702.5 1146. Isso. 3026.
li 56.8 74.1 69.0 61.8 5.0 56.8 .0 6589. 177.5 424.7 130.6 338.6 .0 732.5 O. 1774, 1774
12 49.8 73.5 65.3 54.7 4.9 49.8 .0 5874 215.5 424.7 160.4 482.2 .0 702.5 O. 1915. 1915.

1958

WO 01 02 03 04 EX-4 AMS HCFS FLod A B C D E F G nYLIE TUTAL
1 42.8 66.5 59.0 47.8 5.0 42.8 .0 6207. 231.2 424.7 174.3 451.5 .0 732.5 O. 1984 1984
2 39.7 63.4 56.9 46.2 6.5 39.7 .0 5386. 226.a 424.7 173.5 456.8 .0 702.5 798 1984 2782.
3 47.5 71.2 64.9 54.2 6.7 47.5 .0 5475. 213.5 424.7 163.9 434.0 .0 702.5 1385. 1939 3324
4 61.3 76.1 72.9 65.2 3.0 61.3 .0 10305. 153.2 424.7 115.3 307.0 .0 702.5 O. 1733. 1703.
5 73.8- 88.6 85.4 78.6 4.8 73.8 .0 8299. 149.2 424.7 112.3 208.7 .0 702.5 0. 1637. 1697.
6 79.4 94.2 91.1 88.I 8.7 79.4 .0 3646. 138.2 424.7 101.2 820.6 .0 702.5 1776. 2187. 3963.
7 85.4 100.2 97.0 93.0 7.6 85.4 .0 3511. 134.9 424.7 98.5 686.7 .0 732.5 1046. 2047 3G94
8 83.6 98.4 94.7 89.7 6.1 83.6 .0 2714. !34.1 424.7 95.0 1823.3 .0 702.5 448. 2480. 2928.
9 89.7 95.5 91.6 84.1 4.8 80.0 .0 1938. 140.9 424.7 100.8 1319.1 .0 732.5 O. 2637. 2687.
10 67.5 82.3 79.0 73.0 6.6 66.4 .0 2189. 163.4 424.7 121.8 1274.1 .0 702.5 447. 2636. 3133.
Il 60.5 77.8 73.7 65.7 7.5 59.2 .0 1618. 187.7 424.7 141.8 1274.1 152.0 702.5 493. 2863. 3376.

- 12 45.7 69.4 61.3 55.5 0.9 45.7 .0 2960. 217.7 424.7 162.0 416.5 .0 702.5 1191. 1923. 3l15.

1959

MO 01 02 03 04 EX-4 Aus HCFS FLOW A B C D E F G MYLIE TOTAL
1 47.5 78.2 63.0 53.5 6.0 47.5 .0 4816. 214.1 424.7 159.3 409.0 .0 702.5 483. 1910. 2393.
2 49.5 73.2 66.0 58.9 9.4 49.5 .0 3502. 209.3 424.7 158.4 414.2 .0 702.5 1489 1909. 3398.
3 58.4 75.1 68.2 59.8 8.4 51.4 .0 4028. 201.5 424.7 152.8 402.8 .0 702.5 1655. 1884 3539.
4 63.3 78.1 74.9 69.8 6.5 63.3 .0 6115. 147.4 424.7 110.9 294.5 .0 702.5 1645. 1680. 3324
5 75.6 90.5 87.3 83.3 8.6 74.7 .0 2879 142.9 424.7 106.2 1274.4 .0 702.5 I449. 2650. 4099.
6 79.2 94.0 90.9 87.4 8.2 79.2 .0 3675. 135.4 424.7 99.2 749.9 .0 702.5 1565. 2112. 3676.
7 84.6 99.5 95.7 90.2 6.2 84.0 .0 2497. 129.3 424.7 92.8 1301.3 .0 702.5 410. 2650. 3061.
8 85.5 100.3 96.5 92.0 6.5 85.5 .0 3297 128.5 424.7 90.9 677.2 .0 702.5 612. 2024 2635.
9 80.1 94.9 90.0 85.7 5.6 80.1 .0 5016. 132.9 424.7 93.6 237.0 .0 702.5 408. 1591. 1998.

10 69.9 84.7 80.4 73.1 3.2 69.9 .0 9617. 143.1 424.7 104.0 266.5 .0 702.5 O. 1641. 1641.
,

II 54.5 71.8 66.7 61.2 6.7 54.5 .0 4862. 176.0 424.7 129.4 335.2 .0 702.5 834. 1768. 2602.
12 46.9 70.6 62.4 52.5 5.6 46.9 .0 5208. 214.6 424.7 159.7 410.0 .0 702.5 385. 1912. 2296.

NOTES: COLUMNS '01-04' ARE TEMPERATURES IN DEGREES FAHRENHEIT AT POINTS 1-4 FIGURE 4.1-7.
COLUMN 'EX-4' IS EXCESS TEMP. ABOVE AMBIENT IN DEG. F. AT POINT.4
COLUMN 'AM9' IS AMBIENT TEMP. IN DEG. F.
COLU44 'HCFS' IS AuoUNT OF COOL MATER IN CFS REO'D TO AVOID DISCHARGE TEMP. IN EXCESS OF 103 DEG. F.
COLUMN 'Flod' 15 THE FLOW THROUGH THE L AKE IN CFS.
COLUMNS 'A-F' ARE THE AREAS (ACRES) IN LAKE SECT.' A-F' FIG. 4.1-7 MITH TEMP.3DEG. OR WORE ABOVE A43.
COLUVN #3' IS THE AREA (ACRES) 5 DEO. OR WORE ABOVE AMB. IN SECT. 'G'' FIG. 4.1-7.
COLUMN 'MYLIE' IS THE SUM OF COLUMNS "A-F'.
COLUMN ' TOTAL' . !S THE SUM OF 'G# PLUS 'nYLIE'.

w____ _ _ _ - - -_-___- _ _ _ _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ - - - - _ . _ _ - _ - _ _ _ _ _ _ - - - _ . _ _



ER T ABLE 4.1-2 (CON TINUCC) PAGE 4 0F 7

PREDICTED TEMPFR ATURES AND ARE AS FOR 1951-70 W ETEOROLOGIC AL AND HYDROLOGIC AL CONDITIONS--
LAKE COOLING ONLY

1960

40 01 02 03 04 EX-4 AM8 HCFS FLCW A B C D E F G MYLIE TOTAL
I 48.2 71.9 63.7 53.7 5.5 48.2 .0 5268. 210.9 424.7 156.9 402.1 .0 702.5 241. 1897. 2136.
2 46.5 70.2 63.1 49.0 2.5 46.5 .0 13097. 213.8 424.7 161.7 423.5 .0 702.5 O. 1926. 1926.
3 44.5 68.2 62.0 48.6 4.1 44.5 .0 9053, 219.6 424.7 168.5 446.9 .0 702.5 O. 1962. 1962.
4 65.7 80.5 77.3 69.5 3.8 65.7 0 10573. 150.5 424.7 113.3 301.3 .0 702.5 0. 1692. 1692.
5 71.4 86.2 83.0 78.9 7.5 71.4 .0 52B2. 144.3 424.7 108.6 28R.2 .0 732.5 1975. 1668. 3644
6 40.1 94.9 91.8 88.3 8.2 80.1 .0 3571. 134.3 424.7 98.3 e53.2 .0 702.5 1509 2213. 3722.
7 84.1 98., 95.2 90.2 6.5 83.7 .0 2717. 132.9 424.7 94.9 1137.8 .0 702.5 456. 2493. 2948.
H A5.1 93.9 95.3 91.2 6.1 85.1 .0 4913. 129.3 424.7 91.5 235.7 .0 702.5 672. 1584 2255.
9 90.3 95.1 91.2 86.7 6.4 80.3 .0 3610. 134.7 424.7 94.9 367.5 .0 702.5 433. I724 2157.

10 69.6 84.4 81.1 77.6 8.0 69.6 .0 3816. 150.0 424.7 109.1 380.0 .0 702.5 1096. 1766. 2862.
11 57.0 74.3 70.9 66.9 9.9 57.0 .0 3201. 185.6 424.7 139.5 530.5 .0 700.5 1492. 1983. 3475.
12 44.8 68.5 63.5 58.0 13.2 44.8 .0 2405. 248.2 424.7 189.7 479.9 .0 702.5 1934 2045. 3979

1961

VO 01 02 03 04 EX-4 A48 HCFS Floa A 8 C D E F G WYLIE TUTAL
1 45.8 69.5 62.1 55.5 9.7 45.8 .0 3344 237.7 424.7 179.4 466.0 .0 702.5 1396. 2010. 3406.
2 49.5 73.2 66.6 56.1 6.6 49.5 .0 5252. 220.7 424.7 169.2 444.6 .0 702.5 V89 1962. 2951.
3 55.3 72.6 69.1 61.7 6.4 55.3 .0 6583. 182.5 424.7 140.6 375.3 .0 702.5 1422. 1825. 3247.
4 57.2 74.5 70.5 62.3 5.1 57.2 .0 7558. 175.4 424.7 132.5 352.5 .0 702.5 757. 1788. 2544.
5 71.0 85.8 82.6 79.7 8.7 71.0 .0 4612. 150.6 424.7 113.4 301.5 .0 702.5 2548, 1693. 4241.
6 80.1 94.9 91.6 88.7 8.6 80.1 .0 4575. 139.2 424.7 104.7 277.1 .0 702.5 2235. 1648. 3883.
7 85.2 100.0 96.8 93.3 8.1 85.2 .0 3692. 137.1 424.7 1 00.2 566.8 .0 702.5 1272. 1931. 3203.
8 83.1 97.9 94.7 91.2 8.1 83.1 .0 4374 138.9 424.7 101.4 9.4 .0 702.5 1408. 1377. 2785.
9 84.0 98.8 95.0 90.0 6.0 84.0 .0 3413. 139.3 424.7 98.3 629.3 .0 702.5 299 1994 2293.

10 73.0 87.8 84.4 76.9 6.9 70.0 .0 1722. 179.8 424.7 136.3 1274.1 170.7 702.5 360. 2888. 3248,
11 61.6 76.4 73.7 69.7 8.5 61.2 .0 2840. 173.9 424.7 130.9 1318.3 .0 702.5 1000 2750. 3759
12 49.0 72.7 65.3 54.0 5.0 49.0 .0 6461. 233.2 424.7 176.1 456.7 .0 702.5 302. 1993. 2295.

19c2

MO Cl 02 03 04 EX-4 AMS HCFS FLO^ A B C D E F G NYLIE TOTAL
i 45.9 69.6 62.1 30.7 4.8 45.9 .0 6690. 231.1 424.7 174.4 451.8 .0 702.5 O. 1984 1984.
2 50.6 74.3 67.8 57.2 6.6 50.6 .0 5533. 228.4 424.7 175.2 461.6 .0 732.5 1057 1992. 3050,
3 51.4 75.1 69.9 56.2 4.3 51.4 .0 7688. 21 7.1 424.7 166.8 442.0 .0 702.5 O. 1953. 1953.
4 63.4 79.2 75.1 68.0 4.6 63.4 .0 9166. 160.2 424.7 120.7 322.1 .0 702.5 O. 1730, 1730.
5 79.0 93.8 91.2 87.7 8.9 78.8 .0 3532. 144.5 424.7 109.0 993.8 .0 702.5 1775. 2374 4149
6 90.2 95.0 98.7 88.3 8.1 80.2 .0 4997. 138.7 424.7 104.3 276.2 .0 702.5 2068. 1646. 3714
7 87.5 102.3 98.5 90.5 5.8 84.7 .0 1682. 147.8 424.7 109.8 1274.1 118.1 702.5 238. 2777. 3015.
8 88.0 102.9 98.4 87.9 3.6 84.3 .0 1211. 152.6 424.7 112.5 1274.1 149.8 702.5 O. 2816. 2816.
9 82.5 97.3 92.9 82.4 2.8 79.6 .0 1250. 156.0 424.7 113.4 1274.1 101.6 702.5 O. 2772. 2772.

10 73.2 88.0 84,1 74.6 5.3 69.3 .0 1333. 177.7 424.7 133.5 1274.1 196.5 732.5 11 6. 2909 3025.
11 52.7 76.4 70.2 63.2 10.5 52.7 .0 2033. 207.7 424.7 154.9 818.2 .0 702.5 1091. 2308. 3399
12 44.8 68.4 62.8 54.8 10.4 44.4 .0 1609. 232.8 424.7 176.1 1274.1 .0 702.5 841 2810. 3651

NOTES: COLUMNS #01-04' ARE TEMPERATURES IN DEGREES FAMRENHEIT AT POINTS 1-4 FIGURE 4.1-7.
CCLUMN 'EX-4' IS EXCESS TEWP. A80VE AMBIENT IN DEO. F. AT POINT 4.
COLUMN #AM8' IS AM8IENT TEMP. IN DEG. F.
COLUMN 'HCFS' IS AMOUNT OF COGL M ATER IN CFS REC'D TO AVOID DISCHARGE TEMP. IN EXCESS OF 103 DEG. F.
COLUMN 'FLON' IS THE FLOW THROUGH THE LAKE IN CFS.
COLUW15 #A-F' ARE THE AREAS (ACRES) IN LAKE SECT.'A-F' FIG. 4.1-7 WITH TEMP.3DEG. DR MORE ABOVE AM8.
COLUMN 'G' IS THE AREA ( ACRES) 5 DEG. OR VORE A80VE AMP. IN SECT. 'O' FIG. 4.1-7.
COLUMN 'WYLIE' IS THE SUd DF COLUMNS 'A-F'.
COLUMN ' TOTAL' IS THE SUd OF 'G' PLUS 'WYLIE'.
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ER Table 4.1-2a Amendment 2 |
(:ewi o

!isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

O- A. Monthly average isotherm areas for the median year using

lake area as basis.

Isotherm %
*

Month Year Temp (*F) A B C D E F G Wylie Wylie Total '

Jan 1962 69.6 Discharge
,

65 24 425 0 0 0 0 0 449 4 449
60 58 425 27 38 0 457 0 1004 8 1004
55 107 425 69 155 0 703 0 1458 12 1458
50 196 425 145 368 0 703 0* 1836 15 1836* I
48.9 231 425 174 452 0 703 0* 1984 16 1984*
45.9 'Amb ient

5
Feb 1965 72.1 Discharge

70,0 10 240 0 0 0 0 0 250 2 250
65.0 38 425 14 8 0 240 0 725 6 725-

,

'

60.0 77 425 47 101 0 703 0 1352 11 1352
,

55.0 138 425 99 247 0 703 0,,, 1611 13 1611 >

51.3 226 425 173 457 0 703 626" 1983* 16 2609* *
48.3 Ambient

:Jun 1964 97.0 Discharge

O 95 12 425 0 0 0 0 0 437 4 437
90 51 425 28 459 0 703 0 1666 14 1666
85 123 425 89 1274 0 703 1237* 2613 22 3850*
84.2 143 425 106 1274 44 703 1237"' 2694 22 3931*
S1.2 Ambient

Jul 1967 97.4 Discharge
95 15 425 0 0 0 0 0 440 4 440

'

90 57 425 33 500 0 703 0, 1717 14 1717;, ;
85 142 425 105 1274 0 703 851' 2649 22 3500- '

82.0 Ambient '

!

Aug 1952 100.3 Discharge
100 2 0 0 0 0 0 0 2 0 2 i
95 37 425 15 246 0 419 0 1142 9 1142 !

90 98 425 67 863 0 703 564* 2155 18 2719*
'

88.1 140 425 103 1146 0 703 564* 2515 21 3079 ' 1

85.1 Ambient
.

Dec 1966 70.5 Discharge
70 2 0 0 0 0 0 0 2 0 2
65 30 425 0 0 0 0 0 455 4 455
60 67 425 34 57 0 642 0 1225 10 1225
55 121 425 80 187 0 703 0 1515 12 1515
50 228 425 171 444 0 703 719* 1970 16 2689*
49.8 235 425 178 461 0 703 719* 2001 16 2702*O 46.8 Ambient

:

* Downstream area to within 5"F of ambient !

!,
- r
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Amendment 2

ER Table 4.1-2e (New)

Isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

B. . Monthly average isotherm areas for the median year using

discharge temperature as basis.

'

isotherm %
Month Year Temp ("F) A B C D E F G Wylle Wylle Total

Jan 1955 71.3 Discharge
70 17 354 0 0 0 0 0 371 3 371
65 48 425 17 9 0 202 0 700 6 700
60 91 425 53 111 0 703 0 1382 11 1382
55 163 A25 115 286 0 703 495 1692 14 2187
50.6 223 425 168 1009 0 703 884* 2527 21 3411*
47.6 Ambient -

Feb 1965 72.1 Discharge
70 10 240 0 0 0 0 0 249 2 249
65 38 425 14 8 0 240 0 725 6 725
60 77 425 47 101 0 703 0 1352 11 1352
55 138 425 99 247 0 703 0 1611 13 1611
51.3 226 425 173 457 0 703 625* 1983 16 2609*
48.3 Ambient

Jun 1955 95.7 Discharge
95 3 149 0 0 0 0 0 153 1 153
90 30 425 11 322 0 177 0 965 8 965
85 70 425 45 1237 0 681 0 2457 20 2457
80 144 425 108 1274 156 703 662f, 2809 23 3471f-
79.3 162 425 123 1274 202 703 662* 2888 24 3550f.
76.3 Ambient

Jul 1961 100.0 Discharge
95 37 425 14 93 0 496 0 1064 9 1064
90 97 425 66 377 0 703 12721. 1667 14 2938*

'88.2 137 425 100 567 0 703 1272A 1931 16 3203f.
85.2 Ambient

Aug 1960 99.9 Discharge
95 33 425 9 5 0 206 0 678 6 678
90 90 425 58 141 0 703 6721 1416 12 2087*
83.1 129 425 92 236 0 703 672* 1584 13 2255*
85.1 Ambient

Dec 1953 72.8 Discharge
.70 14 277 0 0 0 0 0 456 4 456
65 45 425 15 6 0 144 0 634 5 634
60 87 425 52 io7 0 703 0 1372 11 1372
55 156 425 110 2 71 0 703 1257 1664 14 2921 .

52.1 231 425 175 453 0 703 1546* 1986 16 3532f-
49.1 Ambient

* Downstream area to within 5"F of ambient
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ER Table 4.1-20 Amendment 2

(t!ew)
Isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

.O
V

C. Monthly average areas for the median year using downstream

area as basis.

'

isotherm %
Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1970 64.7 Discharge
60 26 425 0 0 0 0 0 451 4 451

55 62 425 32 52 0 564 0 1134 9 1134

50 114 425 76 175 0 703 0 1492 12 1492
45 209 425 157 402 0 703 601* 1895 16 2496*
44.0 243 425 185 483 0 703 601* 2037 17 2639*
41.0 Ambient

Feb 1956 71.6 Discharge
70 7 166 0 0 0 0 0 173 1 173

65 34 425 8 0 0 0 0 467 4 467
60 69 425 39 78 0 703 0 1313 11 1313
55 125 425 86 210 0 703 464 1676 14 2935
50.9 214 425 162 423 0 703 1220* 1926 16 3146*
47.9 Ambient

Jun 1960 94.9 Discharges

90 34 425 13 121 0 528 0 1121 9 1121

85 93 425 63 524 0 703 1509* 1807 15 3316*'-

83.1 134 425 98 853 0 703 1509* 2213 18 3722*
80.1 Ambient

Jul 1952 102.1 Discharge
100 13 425 0 0 0 0 0 438 4 438
95 55 425 31 382 0 703 0 1595 13 1595
90 138 425 101 1144 0 703 761* 2511 21 3272*
89.9 141 425 104 1144 0 703 761* 2516 21 3277*
86.9 Ambient

Aug 1964 101.1 Discharge
100 7 235 0 0 0 0 0 242 2 242
95 44 425 19 32 0 570 0 1089 9 1089
90 115 425 79 201 0 703 523e 1522 13 2045*
89.3 133 425 94 242 0 703 523* 1596 13 2119*
86.3 Ambient

Dec 1954 70.5 Discharge
70 2 0 0 0 0 0 0 2 0 2

65 28 425 0 0 0 0 0 453 4 453 ;

60 62 425 29 217 0 474 0 1206 10 1206 |
55 113 425 72 505 0 703 402 1818 15 2221 ;

50 214 425 158 922 0 703 902* 2421 20 3323c |
49.8 221 425 164 922 0 703 902' 2434 20 3336*5

\ 46.8 Ambient~-

* Downstream area to within 5*F of ambient

,
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ER Table 4.i-2a Amendment 2 l

isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

D. Monthly average isotherm areas for the median year using total

area as basis.
*

Isotherm %
Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1957 73.6 Discharge
70 17 344 0 0 0 0 0 361 3 361
65 47 425 16 7 0 130 0 625 5 625
60 88 425 52 107 0 703 175 1374 11 1549
55 159 425 112 277 0 703 1259 1676 14 2935
52.9 214 425 160 409 0 703 1259* 1910 16 3170*
49.9 Ambient

Feb 1956 71.6 Discharge
70 7 166 0 0 0 0 0 173 1 173
65 37 425 8 0 0 0 0 1928 16 1928
60 69 425 39 78 0 703 0 1313 11 1313
55 125 425 86 210 0 703 464 1676 14 2935
50.9 214 425 162 423 0 703 1220* 1926 16 3146c
47.9 Ambient

Jun 1961 94.9 Discharge
90 35 425 17 31 0 703 0 1211 10 1211
85 96 425 69 176 0 703 2235 1468 12 3703
83.1 139 425 105 277 0 703 2235* 1648 14 3883*
80.1 Ambient

Jul 1958 100.2 Discharge
100 1 0 0 0 0 0 0 1 0 1

95 37 425 15 139 0 557 0 1173 10 1173
90 99 425 68 506 0 703 1046* 1800 15 2846*
88.4 135 425 99 687 0 703 1046 2047 17 3094*

#

85.4 Amblent

Aug 1968 99.0 Discharge
95 28 425 7 29 0 291 0 780 6 780
90 82 425 53 162 0 703 877 1424 12 2302
87.2 140 425 102 293 0 703 1249* 1662 14 29111
84.2 Ambient

Dec 1954 70.5 Discharge
70 2 0 0 0 0 0 0 2 0 2
65 28 425 0 0 0 0 0 453 4 453
60 62 425 29 217 0 4 74 0 1206 10 1206
55 113 425 72 505 0 703 402 1818 15 2221
50 214 425 158 922 0 703 902* 2421 20 3323c
49.8 221 425 164 922 0 703 902c 2434 20 3336* .

4(> . 8 Amb i e n t

O
* Downstream area to within 5"F of ambient

,
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ER Table 4.1-2a Amendment 2

(?ew)
Isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

() E. Monthly average isotherm areas for the 1:10 year using

lake area as basis. '

Isotherm %.

Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1969 67.2 Discharge
65 11 243 0 0 0 0 0 254 2 254

'

60 43 425 16 7 0 155 0 645 5 645
55 86 425 52 110 0 703 0 1376 11 1376
50 155 425 110 272 0 703 922 1664 14 2586
46.5 247 425 189 493 0 703 1400* 2056 17 3455*
43.5 Ambient

Feb 1966 68.6 Discharge
65 18 425 0 0 0 0 0 443 4 443
60 51 425 24 37 0 539 0 1075 9 1075-
55 96 425 62 145 0 703 0 1431 12 1431
50 174 425 128 329 0 703 1246 1758 14 3004
47.9 233 425 179 472 0 703 1246* 2012 17 3258*
44.9 Ambient

Jun 1955 95.7 Discharge
95 3 149 0 0 0 0 0 152 1 152

O 90 30 425 11 322 0 177 0 965 8 965
85 70 425 45 1237 0 681 0 2457 20 2457
80 144 425 108 1274 156 703 662* 2809 23 3471*

#79.3 162 425 123 1214 202 703 662 2888 24 3550*
76.3 Ambient '

Jul 1962 102.3 Discharge
100 12 370 0 0 0 0 0 382 3 382
95 45 425 22 495 0 308 0 1295 11 1295
90 100 425 70 1274 0 703 152 2571 21 2723 '

87.7 148 425 110 1274 0 703 238* 2777 23 3015* 4

84.7 Ambient

Aug 1953 101.6 Discharge
100 9 324 0 0 0 0 0 333 3 333
95 44 425 20 423 0 338 0 1249 10 1249

'

90 103 425 70 1274 0 703 339 2605 21 2944
87.8 152 425 117 1274 88 703 339* 2753 23 3092*
84.8 Ambient

Dec 1962 68.4 Discharge
65 17 331 0 0 0 0 0 348 3 348
60 48 425 19 200 0 283 0 975 8 975

^

55 92 425 56 559 0 703 0 1834 15 1835
50 163 425 117 1054 0 703 755 2461 20 3216

,

''N 47.4 234 426 176 1274 0 703 841* 2810 23 3651*
44.4 Ambient

,

* Downstream area to within 5'f of ambient

< >
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ER Table 4.1-2a Amendmsnt 2 I

(N w) f
isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond !

F. Monthly average isotherm areas for the 1:10 year using

discharge temperature as basis.

I sot he rra %
Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1951 73.6 Discharge
70 17 354 0 0 0 0 0 371 3 371

65 48 425 17 9 0 202 0 700 6 700
60 91 425 53 111 0 703 0 1382 11 1382
55 163 425 115 286 0 703 495* 1692 14 2187*
53.9 220 425 164 421 0 703 495c 1932 16 2427*
49.9 Ambient

Feb 1953 75.3 Discharge
75 1 0 0 0 0 0 0 1 0 1

70 27 425 4 0 0 0 0 456 4 456
65 61 425 34 64 0 703 0 1296 11 1296
60 112 425 76 184 0 703 0 1500 12 1500
55 141 425 99 248 0 703 610* 1615 13 2225*
54.6 223 425 171 450 0 703 6102 1970 16 2580*
51.6 Ambient

Jun 1953 99.5 Discharge

95 27 425 9 209 0 258 0 928 8 928
90 73 425 48 975 0 703 449 2222 18 2671
85.8 149 425 112 1274 110 703 1068* 2773 23 3841<
82.8 Ambient

Jul 1953 102.6 Discharge
100 15 511 0 0 0 0 0 526 4 526
95 56 425 29 513 0 560 0 1583 13 1583

90 133 425 95 1274 0 703 512* 2629 22 3141c
89.6 144 425 104 1274 0 703 512* 2649 22 3161e
86.6 Ambient

Aug 1951 102.6 Discharge
100 14 425 0 0 0 0 0 439 4 439
95 50 425 26 572 0 365 0 1589 13 1589
90 115 425 81 1274 0 703 224* 2598 21 2822*
88.7 146 425 107 1274 89 703 224* 2743 23 2967c
85.7 Ambient

Dec 1964 74.8 Discharge
70 24 425 0 0 0 0 0 499 4 499
65 57 425 27 38 0 430 0 977 8 977
60 106 425 68 153 0 703 0 1454 12 1454

55 195 425 144 367 0 703 277* 1832 15 2109c
54.1 223 425 168 434 0 703 277* 1953 16 2230*
51.1 Ambient

^ Downstream area to within 5'f fo ambient

/
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F.R Table 4.1-2a Amendment 2
(New)

Isotherm Areas to Within 3*F of Ambient for Lake Wy11e at Full Pond
O

G. Monthly average isotherm areas for the 1:10 year using

downstream area as basis.

%Isotherm
Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1967 73.6 Discharge
70 19 388 0 0 0 0 0 407 3 407

65 51 425 21 21 0 291 0 807 7 807

60 96 425 59 129 0 703 200 1411 12 1611

55 173 425 125 313 0 703 1442 1738 14 3180

53.0 230 425 173 449 0 703 1442* 1980 16 3421c

50.0 Ambient

Feb 1955 72.6 Discharge
70 12 276 0 0 0 0 0 288 2 288

65 40 425 14 8 0 226 0 712 6 712

60 78 425 46 100 0 703 0 1352 11 1352

55 141 425 99 248 0 703 1418 1615 13 3033

51.9 214 425 102 424 0 703 1810* 1428 16 3737*

48.9 Ambient

Jun 1969 94.5 Discharge
90 32 425 14 24 0 574 0 1069 9 1069p
85 91 425 64 163 0 703 1513 1445 12 2953

s

82.7 142 425 106 282 0 703 1588* 1657 14 3245*

79.7 Ambient

Jul 1969 99.3 01scharge
95 30 425 9 42 0 415 0 920 8 920

90 39 425 17 211 0 484 0 1175 10 1175

87.5 140 425 102 408 0 703 1381* 1777 15 3158*
84.5 Ambient

Aug 1968 99.0 Discharge

95 28 425 7 29 0 291 0 780 6 780

90 82 425 53 162 0 703 877 1424 12 2302

87.2 140 425 102 293 0 703 1249* 1662 14 2911%

84.2 Ambient

Dec 1965 73.5 Discharge

70 18 329 0 0 0 0 0 347 3 347

65 50 425 20 57 0 424 0 975 8 975
60 94 425 58 159 0 703 484 1438 12 1922 ;

55 169 425 122 300 0 703 1545 1719 14 3263

52.8 231 425 174 396 0 703 1676% 1929 16 3605*
49.8 knb ient

!< Downstream area to within 5*F of ambient

)
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ER Table 4.1-2a ' Amendment 2

(New)
Isotherm Areas to Within 3*F of Ambient for Lake Wylie at Full Pond

H. Monthly average isotherm areas for the 1:10 year using

total area as basis.

*

l sot he rm %
Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1967 73.7 Discharge
70 19 388 0 0 0 0 0 407 3 407
65 51 425 21 21 0 291 0 807 7 807
60 96 425 59 129 0 703 200 1411 12 1611
55 173 425 125 313 0 703 1442 1738 14 3180
53.0 230 425 173 449 0 703 1442* 1980 16 3421*
50.0 Ambient

Feb ;966 68.6 Discharge
65 18 425 0 0 0 0 0 443 4 443
60 51 425 24 37 0 539 0 1075 9 1075
55 96 425 62 145 0 703 0 1431 12 1431
50 174 425 128 329 0 703 1246 1758 14 3004
47.9 233 425 179 472 0 703 1250* 2000 16 3250*
44.9 Ambient

Jun 1952 100.8 Discharge
100 5 196 0 0 0 0 0 201 2 201
95 42 425 20 262 0 703 0 1452 12 1452
90 107 425 75 942 0 703 1891 2252 19 4143
88.5 143 425 106 1351.80 702.5 1610* 2727 22 4337c
85.5 Ambient

Jul 1952 102.1 Discharge
100 13 425 0 0 0 0 0 438 4 438
95 55 425 31 382 0 703 0 1595 13 1595
90 138 425 101 1144 0 703 761* 2511 21 3272^
89.9 141 425 104 1144 0 703 761e 2516 21 3277%
86.9 Ambient

Aug 1966 98.8 Discharge
95 23 425 2 108 0 90 0 648 5 648
90 67 425 40 809 0 677 0 2015 17 2015
85.4 148 425 108 1274 70 703 357* 2728 22 3085*
82.4 Ambient

Dec 1952 73.6 Discharge
70 19 409 0 0 0 0 0 428 3 428
65 51 425 21 227 0 358 0 1081 9 1081
60 96 425 59 589 0 703 189 1872 15 2061

!

55 209 425 159 1092 0 703 983 2515 21 3498 |
52.1 240 425 181 1274 0 703 983e 2822 23 3805* i49.1 Ambient

i

O
* Downstream area to within 5*F of ambient

.
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ER Table 4.1-2b Amendment 2 |

(!!ew) f
Within 3*F of Ambient for Lake Wylie at a 5 Foot Drawdown jisotherm Areas '

.

A. Monthly average isotherm areas for the median year using
lake area as basis. ',

I
!

Isotherm % 1*

Month Year Temp (* F) A B C D E F G Wylie Wylie Total ;

Jan 1962 69.6 Discharge
65 24 374 0 0 0 0 0 '398 4 398 j
60 58 374 29 46 0 527 0 1034 10 1034 ;

55 107 374 71 163 0 632 0 1346 13 1346 i

50 196 374 147 374 0 632 297* 1724 16 2021* |
48.9 231 374 177 459 0 632 297* 1872 17 2170* i
45.9 Ambient

!Feb 1965 72.0 Discharge
70 10 240 0 0 0 0 0 250 2 250 .

65 38 374 14 9 0 240 0 674 6 674
60 77 374 47 102 0 632 0 2131 11 2131 !

55 138 374 99 247 0 632 0 1490 14 1490 :

51.3 226 374 174 457 0 632 837* 1863 17 2699*|
48.3 Ambient

Jun 1964 97.4 Discharge .

!
95 14 374 0 0 0 0 0 388 4 388-

'

90 52 374 30 510 0 632 215 1597 15' 1812O 85 124 374 91 1070 35 632 1278* 2326 22 3604*
84.2 144 374 109 1070 86 632 1278* 2414 22 3692*
81.2 Ambient

|.

Jul 1967 97.9 Discharge >

95 18 374 0 0 0 0 0 392 4 392 L

90 60 374 36 540 0 632 194 1641 15- 1835

85.0 145 374 107 1070 0 632 948* 2328 22 3276*|
82.0 Ambient |

.

Aug 1952 100.6 Discharge
100 3 163 0 0 0 0 0 166 2 166 ?
95 39 374 17 240 0 409 0 1078 10' 1078

90 99 374 69 835 0' 632 765* 2008 -19 2773*>
88.1 141 374 104 1070 0 632 765* 2322- 22 3087* ,
85.1 Ambient ;

Dec 1966 70.5 Discharge {

70 2 0 0 0 0 0 0 2 0 2
'

65 30 ii4 5 0 0 0 0 409 4 409
60 67 374 36 66 0 632 0 1159- 11 1159 !
55 121 374 83 195 0 632 0 1404 13 1404 1
50 228 374 174 451 0 632 703", 1858 17 2561*|
49.8 235 374 180 668 0 632 703* 1890 18 -2593*i
46.8 Ambient

* Downstream area to within 5'F of ambient
,

;
.

.

e- _-_t - -

;
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ER Table 4.1-2b Amendment 2
(New)

Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a 5, Foot Drawdown

B. Monthly average isothern areas for the median year using
discharge temperatures as basis.

.

Isotherm %
Month Year Temp (*F) A B C D E F G Wylie Wylie Total
Jan 1955 71.3 Discharge

70 6 99 0 0. 0 0 0 105 1 105
65 33 374 7 62 0 124 0 599 6 599
60 70 374 38 302 0 612 0 1399 13 1399
55 126 374 85 636 0 632 602 1852 17 2454
50.6 163 374 127 1070 236 632 808* 2602 24 3410*
47.6 Ambient

Feb 1965 72.0 Discharge
70 10 240 0 0 0 0 0 250 2 250
65 38 374 14 9 0 240 0 674 6 674
60 77 374 47 102 0 632 0 1231 11 1231
55 138 374 99 247 0 632 0 1490 14 '1490
51.3 226 374 174 457 0 632 837* 1863 17 2699*
48.3 Ambient

Jun 1955 96.2 Discharge
95 5 222 0 0 0 0 0 227 2 227
90 32 374 15 438 0 241 0 1100 10 1100
85 71 374 49 1070 0 632 0 2196 20 2196
80 145 374 111 1070 til 632 808* 2524 24 3332*
79.3 163 374 127 1070 236 632 808* 2602 24 3410*.

76.3 tabient

Jul 1961 100 Discharge
,14 93 0 496 0 1012 9 101295 36 374

90 97 374 66 376 0 632 1270* 1545 14 2815$
88.2 137 374 100 566 0 632 1270" 1809 17 3079'"
85.2 Ambient

Aug 1960 99.9 Discharge
95 33 374 12 14 0 303 0 736 7 736
90 90 374 61 149 0 632 777** 1305 12 2082*
88.1 129 374 94 244 0 632 777 1473 14 2250*
85.1 Ambient

Dec 1953 72.8 Discharge
70 14 276 0 0 0 0 0 290 3 290
65 45 374 18 14 0 214 0 663 6 663
60 87 374 54 115 0 632 190 1261 12 1451
55 156 374 112 279 0 632 1354 1553 14

2907*52.1 231 374 177 460 0 632 1645* 1874 17 3518
49.1 tabient -

O
Downstream area to within 5'F of ambient

,
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ER Table 4.1-2b Amendment 2

(New) .-

Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a 5, Foot Drawdown
C. Monthly average isotherm areas for the median year using downstream area

as basis.

Isotherm %.

Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1970 64.7 Discharge
60 26 374 0 0 0 0 0 400 4 400
55 62 374 32 53 0 563 0 1082 10 1082
50 114 374 76 176 0 632 0 1371 13 1371
45 209 374 157 403 0 632 750** 1774 17 2524*
44.0 243 374 185 483 0 632 750 1970 18 2668*
41.0 Ambient

Feb 1956 71.6 Discharge
70 7 166 0 0 0 0 0 173 2 173
65 34 374 11 0 0 0 0 418 4 418
60 69 374 41 85 0 632 0 1201 11 1201
55 125 374 88 217 0 632 595 1435 13 2030.,,
50.9 214 374 164 429 0 632 1339" 1812 17 3151"
47.9 Ambient

Jun 1960 95.1 Discharge
95 1 0 0 0 0 0 0 1 0 1

O- 90 35 374 17 139 0 610 0 1175- 11 1175
85 94 374 67 533 0 632 1601* 1700 16 330l*
83.1 135 374 102 848 0 632 1601* 2091 19 3692* ,'

.

80.1 Ambient
i

Jul 1952 102.4 Discharge
100 15 374 0 0 0 0 0 389 4 389
95 56 374 32 424 0 632 203 1519 14 1721
90 140 374 103 1070 0 632 987** 2319 22 3306*
89.9 143 374 105 1070 0 632 987 2324 22 3311*
86.9 Ambient

Aug 1964 101.1 Discharge
100 7 235 0 0 0 0 0 242 2 242
95 44 374 22 41 0 596 0 1026 10 1026
90 115 374 82 209 0 632 838* 1412 13 2250$
89.3 133 374 97 250 0 632 838* 1486 14 2324"
86.3 Ambient

Dec 1954 70.5 Discharge
70 2 0 0 0 0 0 0 2 0 2
65 28 374 0 0 0 0 0 402 4 402
60 62 374 32 235 0 514 0 1217 11 1217
55 113 3 74 75 524 0 632 461 1717 16 2179
50 214 374 160 939 0 632 1056* 2319 22 3375$Q 49.8 221 374 166 992 0 632 1056* 2385 22 3441'

V 46.8 Ambient

*Downst ream area to within 5*F of ambient

.
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ER Tcble 4.1-2b Amendment 2

(New)
Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a j, Foot Drawdown

D. Monthly average isotherm areas for the median year using total area
as basis.

, Isotherm %
Month Year Temp ("F) A B C D E F G Wylie Wylie Total

Jan 1957 73.6 Discharge
70 17 374 0 0 0 0 0 360 3 360
65 47 374 19 14 0 192 0 645 6 645
60 88 374 54 114 0 632 258 1263 12 1521
55 159 374 115 284 0 632 1345* 1564 15 2909
52.9 214 374 162 416 0 632 1347 1798 17 3143*
49.9 Ambient

Feb 1956 71.6 Discharge
70 7 166 0 0 0 0 0 1 73 2 173
65 54 374 11 0 0 0 0 418 4 418
60 69 374 41 85 0 632 0 1201 11 1201
55 125 374 88 217 0 632 595 1435 13 2030
50.9 214 374 164 429 0 632 1339* 1812 17 3151

#

47.9 Ambient -

Jun 1961 94.9 Discharge
90 35 374 17 31 0 632 0 1089 10 108
85 96 374 69 176 0 632 2231 1347 13 357
83.1 139 374 105 277 0 632 2231* 1527 14 3759
80.1 Ambient

Jul 1958 '100.2 Discharge
100 1 0 0 0 0 0 0 1 0 1

95 37 374 15 139 0 557 0 1121 10 1121
90 99 374 68 505 0 632 1161* 1678 16 2839[
88.4 135 374 99 686 0 632 116r 1925 18 3086"
85.4 Ambient

Aug 1968 99.0 Discharge
1

95 28 374 7 29 0 291 0 729 7 729
'

90 82 374 53 162 0 632 876 1303 12 2179,,
87.2 140 374 102 293 0 632 1248 ," 1540 14 2788" |84.2 Ambient i

Dec 1954 70.5 Discharge
l

70 2 0 0 0 0 0 0 2 0 2

65 28 374 0 0 0 0 0 402 4 402
60 62 374 32 235 0 514 0 1217 11 1217
55 113 374 75 524 0 632 461 1717 16 2179
50 214 374 160 939 0 632 1056$ 2319 22 3385* 1

49.8 221 374 166 992 0 632 1056 2385 22 3441* |

46.8 Ambient

O
* Downstream area to within 5*F of ambient

s



_

(pago 1 of 4)
ER Table 4.1-2c Amendment 2

(tkw)
Isotherm Areas to within 3*F of Ambient for Lake Wylic at a _10, Foot Drawdewn

V A. Monthly average isotherm areas for the 1:10 year using lake area
as basis.

Isotherm %.

Month Year Temp (*F) A B C D E F G Wylie Wylie Total ,

Jan 1969 67.2 Discharge

65 11 243 0 0 0 0 0 254 3 254
60 43 331 19 17 0 309 0 718 8 718

55 86 331 55 119 0 569 0 1161 13 1161

50 155 331 113 282 0 569 1014 1449 16 2464

46.5 247 331 165 501 0 569 1480* 1814 20 3294*
43.5 Ambient

Feb 1966 68.6 Discharge
65 18 331 0 0 0 0 0 350 4 350
60 51 331 26 45 0 617 0 1071 12 1071

55 96 331 65 153 0 569 0 1215 13 1215

50 174 331 130 337 0 569 1403* 1541 17 2944
47.9 233 331 165 479 0 569 1403 1778 19 3181*
44.9 Ambient

Jun 1955 97.6 Discharge -

95 11 331 0 0 0 0 0 342 4 3420 90 39 331 21 600 0 330 0 1319 14 1319
,

85 77 331 54 841 48 569 240 1920 21 2160
80 150 331 116 841 229 569 870* 2236 24 3106*
79.3 168 331 131 841 2 74 569 870* 2314 25 3184*
76.3 Ambient

Jul 1962 103 Discharge
100 15 331 0 0 0 0 0 346 4 346
95 48 331 28 664 0 413 0 1483 16 1483

90 103 331 75 841 83 569 422 2002 22 2424

87.7 150 331 115 841 200 569 422* 2206 24 2628* !

84.7 habient i

Aug 1953 103 Discharge
100 16 331 0 0 0 0 0 347 4 347
95 51 331 30 626 0 499 0 1536 17 1536

90 110 331 80 841 89 569 617 2020 22 2637
87.8 158 331 120 841 208 569 617* 2227 24 2845* j
84.8 Ambient

,i
Dec 1962 70.0 Discharge

I
65 24 331 0 0 0 0 0 355 4 355
60 55 331 29 299 0 422 0 1136 12 1136 f
55 98 331 65 656 0 569 319 1720 19 2038

C 50 169 331 125 841 0 569 1011 2036 22 3047

( 47.4 238 331 165 841 256 569 1185* 2401 26 3585*
44.4 Ambient

' Downstream area to within 5"F of ambient

.
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ER Table 4.1-2c Amendment 2

(New)

Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a 10 Foot Drawdown
-

O
B. Month 1y' average isotherm areas for the 1:10 year using discharge area

as basis.

Isotherm
Temp (* F) %.

Month Year A B C D E F G Wylie Wylie Total

Jan 1951 73.6 Discharge

70 17 331 0 0 0 0 0 348 4 348
65 48 331 22 24 0 328 0 753 8 753
60 91 331 58 127 0 569 0 1176 13 1176
55 163 331 120 301 0 569 720 1484 16 2204,,
52.9 220 331 165 435 0 569 720" 1721 19 2441'

49.9 Ambient

Feb 1953 75.3 Discharge

75 1 0 0 0 0 0 0 1 0 1

70 27 331 7 0 0 0 0 365 4 365
65 61 331 36 72 0 569 0 1069 12 1069
60 112 331 79 192 0 569 0 1283 14 1283

55 209 331 162 424 0 569 791* 1695 18 2486*
54.6 223 331 165 457 0 560 791* 1745 19 2536*
51.6 Ambient

Jun 1953 100.6 Discharge
100 3 166 0 0 0 0 0 169 2 169

95 33 331 17 342 0 422 0 1144 12 1144

90 78 331 55 841 0 569 789 1875 20 2663
85.8 154 331 119 841 198 569 1593* 2212 24 3805*
82.8 Ambient

Jul 1953 103 Discharge
100 17 331 0 0 0 0 0 349 4 349
95 57 331 34 611 0 569 0 1602 17 1602

5
90 135 331 100 841 125 569 764* 2100 23 2864

#
89.6 145 331 109 841 152 569 764* 2147 23 2911
86.6 Ambient

Aug 1951 103 Discharge
100 16 331 0 0 0 0 0 347 4 347
95 52 331 31 681 0 435 0 ,, 1530 17 1530,,

. .

90 117 331 86 841 114 569 335" 2058 22 2523"
88.7 147 331 111 841 188 569 335* 2188 23 2523'
85.7 Ambient

Dec 1964 74.8 Discharge
70 24 331 0 0 0 0 0 356 4 356
65 57 331 30 47 0 493 0 959 10 959
60 106 331 71 162 0 569 0 1238 13 1238
55 195 331 146 375 0 569 400* 1616 18 2016*2130* g54.! 223 331 165 442 0 569 400* 1730 19 y
51.1 Ambient <

Downstream crea to within 5*F of ambient



ER Table 4.1-2c ( Page 3 of 4 )
Amendm nt 2

Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a 3 Foot own

O
. Monthly average isotherm areas for the 1:10 year using _ downstream areav C

as basis.
:

.

Isotherm
%Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1967 73.7 Discharge
|

d

70 19 331 0 0 0 0 0 350 4 35065 51 331 24 30 0 357 0 793 9 79360 96 331 62 138 0 569 479 1196 13 167455 173 331 127 322 0 569 1728 1522 17 325053.0 230 331 165 457 0 569 1728* 1752 19 3480*
.

50.0 Ambient

Feb 1955 72.6 Discharge
70 12 276 0 0 0 0 0 288 3 288
65 40 331 18 22 0 289 0 700 8 70060 78 331 51 114 0 569 320 1143 12 146355 141 331 104 261 0 569 1772 1406 15 317751.9 214 331 165 435 0 569 2175* 1716 19 2845*48.9 Ambient

Jun 1969 34.5 Discharge

O 90 32 331 14 24 0 569 0 970 11 97085 91 331 64 163 0 569 1718 1219 13 293782.7 142 331 107 283 0 569 2066* 1431 16 3491*79.7 Amblent ,

Jul 1969 99.3 Discharge
95 30 331 12 52 0 507 0 932 10 93290 85 331 59 206 0 569 1392 1250 14 264387.5 137 331 103 338 0 569 1606* 1478 16 3084*,
84.2 Ambient

Aug 1968 99.0 Discharge
95 28 331 10 38 0 380 0 787 9 78790 82 331 56 171 0 569 1111 1209 13 232087.2 140 331 105 301 0 569 1482" 1446 16 2927*84.2 Ambient

Dec 1965 73.5 Discharge
70 18 331 0 0 0 0 0 349 4 349

,

65 50 331 22 64 0 477 0 943 10 94360 94 331 60 165 0 569 624 1220 13 1844
55 169 331 124 306 0 569 1676 1500 16 317652.8 231 331 165 401 0 569 1806* 1697 18 3503*49.8 Ambient

* Downstream area to within 5*F of ambient

.

$ ..
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ER Table 4.1-2c hendment 2

(New)
Isotherm Areas to Within 3*F of Ambient for Lake Wylie at a IC[ Foot Drawdown

D. Monthly average isotherm areas for the 1:10 year using total area
as basis.

Isotherm %*

Month Year Temp (*F) A B C D E F G Wylie Wylie Total

Jan 1967 73.7 Discharge
70 19 331 0 0 0 0 0 350 4 350
65 51 331 24 30 0 357 0 793 9 793
60 96 331 62 168 0 569 479 1196 13 1674
55 173 331 127 322 0 569 1728 1522 17 3250
53.0 230 331 165 457 0 569 1728* 1752 19 3480*
50.0 Ambient

Feb 1967 65.6 Dischar9e
65 3 0 0 0 0 0 0 3 0 3

60 30 331 90 0 0 0 0 370 4 370
55 66 331 39 82 0 569 0 1087 12 1087
50 120 331 85 209 0 569 892 1313 14

2205*
45 227 331 165 463 0 569 2117* 1755 19 3872
44.6 230 331 165 472 0 569 2117* 1767 19 3884*
41.6 Ambient

Jun 1952 101.1 Discharge
100 7 292 0 0 0 0 0 299 3 299
95 44 331 25 283 0 569 0 1251 14 1251

90 109 331 80 841 0 569 1642* 1930 21 3572*
88.5 145 331 110 841 63 569 1642* 2058 22 3700*
85.5 Ambient

Jul 1952 102.7 Discharge
100 16 331 0 0 0 0 0 347 4 347
95 58 331 37 446 0 569 287 1440 16 1727
90 141 331 107 841 0 569 1203* 1989 22 3192*
89.9 144 331 109 841 64 569 1203* 2058 22 3261*

86.9 Ambient

Aug 1966 100.6 Discharge
100 3 141 0 0 0 0 0 144 2 144

95 32 331 14 295 0 248 0 920 10 920
90 76 331 51 841 0 569 2 00,,, 1868 20 2068.
85.4 156 331 119 841 193 569 620" 2209 24 2829"
82.4 Ambient

Dec 1952 74.9 Discharge
70 24 331 0 0 0 0 0 356 4 356
65 57 331 30 296 0 468 0 1182 13 1182

60 102 331 68 651 0 569 408 172 19 2128
55 177 331 132 841 0 569 1181., 2050 22 3231
52.6 244 331 165 841 256 569 1276" 2406 26 3682
49.6 Ambient

.

Downstream area to within 5'F of ambient

-
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ER TABLE 4.1-2e

|

Maximum Monthly Difference in DO* between Ambient and Elevated Temperature (mg/1)

2 E M ^ E i 1 & S 2 E D

|

1951 .3 .5 1.2 .5 .5 .3 .2 .2 .1 1 .5 .6
1952 .7 .3 4 .4 4 4 .2 .2 .2 .3 .5 .7
1953 .6 4 .7 .6 4 4 .2 .2 1 .2 4 .6
1954 .2 .7 .9 .5 .5 4 .2 1 0 0 .3 .6
1955 .6 .8 1.5 4 4 .3 .2 .2 0 .2 4 .6
1956 .6 .5 1.0 .5 4 .3 .1 .1 .1 .2 .6 .3
1957 1 .3 .7 .2 4 1 .2 .2 1 .3 .2 .1

1958 1 .3 4 .2 .2 4 .2 .2 1 .2 .3 .5
1959 .2 .7 .9 .3 4 .3 .2 .2 1 1 .2 .2
1960 .2 1 .2 .2 .3 .3 .2 .2 1 .2 .5 .9
1961 .6 .3 .8 .2 4 .3 .3 .2 .2 .2 4 1

1962 .2 .3 4 .2 4 .3 .2 .1 1 .2 .5 .7
1963 .8 1.2 .8 .5 4 .3 .2 .2 1 .2 .5 6

196h .3 4 1.2 .2 4 4 .2 .2 .2 1 .2 .1

1965 1 .2 .5 .3 .5 .3 .1 .2 1 .3 .5 .7
1966 .5 4 .6 .6 4 4 .2 .2 .2 .3 .3 .2
1967 .6 .6 1.3 .5 4 4 .2 .3 .2 .3 .3 .3
1968 1 4 1.2 .7 .5 4 .3 .3 .2 .3 4 .8
1969 .5 .5 .6 4 4 .3 .3 .3 .2 .2 .3 .3
1970 .3 .6 1.1 .5 .5 4 .2 .2 1 1 .6 .5

*The figure shown is the maximum difference anywhere in the stretch between Wylie Dam and S.C. 9.

Amendment 2
(New)

O O O
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ER TABLE 4.1-2 f

Potentially Toxic Substances Concentration
below Wylie Dam

Concentration Toxic ** Orinking
Substance Discharge (mg/l) Plant Flow Rates in River (mg/1)* Level Water Std'

(CFS) (mg/1 ) (mg/I) '

,

Celanese Plant
Chloride 1.6 95.5 .24 400 250
Fluoride 0.8 .01 2.3 1.2
Boron 127.0 18.7 3600 1.0
Manganese 2.0 .29 40 .05
Molybdenum 2.9 .43 70 No Limit
Magnesium 51.3 7.6 100 No Limit i
Potassium .15 .02 50 No Limit
Titanium 2.5 S' .34 No Limit No Limit

Rock Hill Plant
,

Copper .05 23 .002 02 1.0 ;
Chromium .25 23 . 0 09 5 .05 i

,

.

|

2,. 7 day - 10 yea r l ow f l ow u sed = 648 cf s
"" Toxic levels refer to fish or humans whichever is lower. Ref. McKee, JE

and H W Wolf. Water Quality Criteria, Second Edition, The Resources Agency
of California, Sacramento, California, 1963.

,

,

Amendment 2
(New) r

is

>



ER Table 4.1-2g

Predicted Temperatures at US 21 and
Associated Ambients (Ranked by Temperature F)

JUNE JULY AUGUST

Rank Year Temp Excess Year Temp Excess Year Temp Excess
1 1952 92.7 7.2 1952 92.9. 6.0 1964 91.1 4.8
2 1953 89. 8 7.0 1953 91.9 5.3 1968 90.8 6.6
3 1954 89.7 7.1 1961 91.8 6.6 1965 90.8 6.2
4 1951 88.0 6.9 1958 91.5 6.1 1952 90.5 5.4
5 1964 87.9 6.7 1969 91.I 6.6 1959 90.5 5.0
6 1961 87.7 7.6 1965 90.8 6.6 1961 90.2 7.1
7 1962 87.3 7.1 1968 89.9 6.6 1960 90.2 5.1

'

8 1960 87.3 7.2 1955 89.6 4.1 1953 89.3 4.5
9 1958 87.1 7.7 1963 89.3 5.1 1951 89.3 3.6
10 1963 86.8 6.8 1954 89.2 2.4 1967 88.5 7.6
11 1969 86.5 6.8 1965 89.1 5.3 1968 88.2 4.6
12 1959 86.4 7.2 1957 89.1 5.3 1963 88.2 3.9
13 1968 85.9 7.6 1966 88.9 6.0 1955 87.9 3.9
14 1957 85.5 4.4 1960 88.7 5.0 1954 87.6 1.9
15 1964 84.9 7.9 1959 88.7 4.7 1970 86.9 4.9
16 1966 84.7 7.2 1962 88.5 3.8 1966 86.5 4.1
17 1970 84.6 7.6 1967 88.2 6.2 1969 86.1 5.6
18 1967 84.3 5.8 1970 88.1 7.1 1962 85.9 1.6
19 1956 84.0 4.7 1951 87.7 2.3 1956 85.7 1.8
20 1955 81.9 5.6 1956 86.1 1.9 1957 84.3 3.6

Average 86.6 6.5 89.6 5.2 88.4 4.3

Amendment 2
(New)
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ER Table 4.1-3
Years 1951- 1970 Ranked By Magnitudes of Various Parameters

Yearly
Yearly Yearly Yearly Average Area
Average Yearly Average Maximum Ave rage Maximum Below Wylie

Equilibrium Average Discharge Discharge Excess at Excess at Dam to Reach
No. Temperature River Flow Tempe ra tu re Temperature Wylie Dam Wylie Dam 5 F Excess
Years Year Temp Year Flow Year Temp Year Temp Year Excess Year Excess Year Area

'

(F) (cfs) (F) (F) (F) (F) (Acres)
I 1953 64.4 1955 2120 1954 86.9 1951 103.0 1967 8.6 1955 13.3 1969 1560
2 1954 64.0 1956 2454 1953 86.2 1954 103.0 1963 8.6 1960 13.2 1968 1370
3 1952 63.9 1951 2824 1951 85.7 1962 102.9 1968 8.5 1963 13.1 1970 1350
4 1951 63.1 1963 2845 1962 85.1 1953 102.6 1955 8.2 1965 12.6 1963 1201

5 1957 62.5 1954 2949 1955 85.0 1956 102 5 1970 8.1 U% 12.0 1967 1170
6 1961 62.4 1953 3056 1952 84.8 1952 102.1 1969 8.1 1968 11.6 1961 1170

7 1964 62.4 1967 3175 1956 84.4 1955 102.0 1952 8.0 1967 11.5 1965 1170
8 1965 62.1 1966 3434 1957 84.3 1964 101.1 1966 7. 7 1352 10.9 1952 1160

9 1955 62.0 1970 3606 1959 83.7 1963 101.1 1953 7.6 1970 10.8 1951 1140
10 1959 62.0 1968 3699 1961 83.7 1959 100.3 1965 7.6 1951 10.6 1964 1030
11 1962 61.9 1962 3867 1965 83.6 1958 100.2 1961 7.3 1962 10.5 1966 1000
12 1963 61.8 1952 4116 1963 83.4 1961 100.0 1956 7.2 1954 10.5 1953 950
13 1956 61.6 1969 4216 1967 83.4 1960 99.9 1960 6.8 1953 10.3 1959 910
14 1960 61.2 1961 4305 1964 83.3 1957 99.8 1959 6.8 1957 10.3 1954 920
15 1958 60.2 1958 4515 1960 82.8 1965 99.4 1964 6.8 1966 10.3 1955 950
16 1967 60.2 1959 4632 1966 82.4 1%9 99.3 1951 6.7 1958 9.8 1956 890
17 1966 59.8 1957- 4646 1970 82.3 1968 99.0 1957 6.5 1969 9.8 1960 820
18 1968 59.7 1965 4693 1958 82.0 1966 98.8 1958 6,4 1964 9.B 1957 640

19 1970 59.6 1964 5234 1968 82.0 1967 98.1 1962 6.4 1961 9.7 1958 630
20 1969 59.2 1960 5582 1969 81.2 1970 96.8 1954 6.0 1969 9.4 1962 600

,

__._.._______._.___-___._m.-_..___m____ ____ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - . - _ _ -+ --- . - . - - ,--
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Page 1 of 2

E.R Table 4.1-4
Median Temperature Tolerance Limits, Final Preferendum, and Field Observed Temperatures

for Some of the Principal Fishes of Lake Wylie.
5Median Temperature Tolerance Limits Final

Acclimated to Upper Limit Time Preferendum Field Observed
SPECIES F _ F (Hrs) Temperature Tempe ra t u res

IGizzard shad 77 93.2 48 72 5 - 73.4-

Dorosoma cepedianum (LeSueur) 95 98.6 48

carp
6Cyprinus carpio Linnaeus - - - 89.6 -

Golden shiner 68 89.6 66
Notomigonus crysoleucas (Mitchii1) 86 95.0 66 - -

Channel catfish 59 86 24
Ictalurus punctatus (Rafinesque) 77 93.2 24 - -

Mosquitofish 59 95 66
G_amb_us ia a f f in i s (Baird and Girard) 95 98.6 66 - -

Largemouth bass 68 89.6 72 86 - 89.65 -80 - 81.9 I

Micropte rus _salmoides (Lacepede) 86 93.2 72

2Bluesil1 50 82.4 24 90.1 -

Lepomis macrochirus (Rafinesque) 86 96.9 24

YeIlow perch 41 69.8 96 69.8 54 (smal1 fish)3
Perca f_lavescens (Mitchill) 77 (win te r) 86 96 68.4(larger fish)3

77 (summer) 89.6 96 70.25

Numbers indicate the reference cited.

.. .
. _ _ . . .
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ER Table 4.1-4 (Continued)
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ER Table 4.1-ka '

- Comparison of Fish Species Upstream and Downstream From Catawba Nuclear Station
Based Upon Cove Sampling With Rotenonel

No. Vt. Young-of-Year Numerically important Species
Reservoir Fish / Acre Fish / Acre Bass / Acre % Total Number % Total Weight

Lake Norman 3,337 225.6 23 Bluegill 33.6 Gizzard Shad 46.1
NCWRC Study Gizzard Shad 31.9 Threadfin Shad 14.7
June, 1965 Redbreast 13.4 Bluegill 13.6

Crapple 10.1 Crappie 12.1
Threadfin Shad 3.3 Redbreast Sunfish 8.7
Largemouth Bass 1.2 Largemouth Bass 1.6,

t

Mountain Island 8,530.9 109.7 46 Threadfin Shad 65.6 Gizzard Shad 56.1
,

NCWRC Study Bluegill 16.7 Threadfin Shad 14.7
'

! July, 1965 Gizzard Shad 6.9 Redbreast Sunfish 4.9' !
*

Redbreast Sunfish 6.5 Bluegill 3.9 I

Largemouth Bass 0.7 Largemouth Bass 3.5

Lake Wylie 4,935.5 105.9 107 Bluegill 36.9 Gizzard Shad 40.6 ,(upper) Threadfin Shad 32.6 Bluegill 22.8
NCWRC Study Yellow Perch 9.1 Redbreast Sunfish 6.6
July, 1965 Gizzard Shad 6.0- Threadfin Shad 6.0

Redbreast Sunfish 5.4 Yellow Perch L2
Largemouth Bass 2.4 Largemouth Bass 4.1

Lake Wylie 12,605 393.1 91 Threadfin Shad 56.9 Gizzard Shad 40.6
"

(lower) Bluegill 21.9 Threadfin Shad- 19.8
'

{ SCWRD Study Gizzard Shad 6.9 Bluegill 16.5
i

-s a June, 1970 Yellow Perch 5.5 Redbreast Sunfish 7.8
s'

2L {
E Largemouth Bass 0.7 Yellow Perch 6.0

"

;;
s

-.

' I

..
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(Page 2 of 2)
| ER Table 4.1-4a (Continued)

Comparison of Fish Species Upstream and Downstream From Catawba Nuclear Station ;

lBased Upon Cove Sampling With Rotenone

No. Wt. Young-of-Year Numerically important Species
Reservo,r F,esh/ Acre Fish //cre Bass / Acre 7 Total Number 7 Total Weighti

Lake Wateree 3,999 248.4 104 Threadfin Shad 28.7 Bluegill 13.5 ;

SCWRD Study Gizzard Shad 24.0 Pumpkinseed 9.6
June. 1970 Pumpkinseed 15.2 Threadfin Shad 9.1

Bluegill 12.8 Channel Catfish 9.0
Yellow Perch 5.9 White Catfish 6.0
Largemouth Bass 2.4 Largemouth Bass 3.1

.

I Data abstracted from fishery studies by N C Wildlife Resources Commission (June, 1965) and S C Wildlife
Resources Department (Appendix 4A).

;

i

a
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ER Table 4.1-4b

List of Probable Fish Species Occurring in the Stretch of the
Catawba River or its Tributaries Below Wylie Hydro Station.I

G1zzard Shad Dorosona cepedianum (Lesueur)

Redfin pickerel Esox americanus americanus Gmelin

Carp Cyprinus carpio Linnaeus ;

Golden shiner Notemigonus crysoleucas (Mitchill)

Highfin shiner Notropis altipinnis (Cope)

Dusky shiner Notropis cummingsae Myers

Creek chub Semotilus atromaculatus (Mitchill)
Lake chubsucker Erimyzon sucetta (Lacepede)

Brown bullhead Ictalurus nebulosus (Lesueur) >

Warmouth Lepomis gulosus (Cuvier)

Redbreast sunfish Lepomis auritus (Linnaeus)

() Pumpkinseed Lepomis gibbosus (Linnaeus)

Bluegill Lepomis macrochirus Rafinesque

Largemouth bass Micropterus salnoides (Lace #pede)

Johnny darter Etheostoma nigrum Rafinesque

Yellow perch Perca flavescens (Mitchill)

,

;

I Louder, Darrell E. 1964. Appendicles to the Survey and Classification
of the Catawba River and Tributaries, North Carolina. North Carolina ;

Wildlife Resources Commission.

i

'

Amendment 1
(New)

,
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ER Table 4.1-5

Predicted Temperature ( F) and Areas (Acres) Needed
to Cool to 93 F and 90 F Employing Lake Cooling

i

j (From 20 Years of Historical Reco rds)
'

Number
Average Maximum Occurrences

Olscharge Discharge Above** Area to Cool to*
Month Temp Temp 93 F 90 F 93 F_ 90 F

Jan 70.5 74.4 0 0 0 0

Feb 70.6 76.3 0 0 0 0 i

Mar 74.0 77.3 0 0 0 0

Apr 79.1 86.1 0 0 0 0,

May 88.9 94.2 2 8 260 (300) 390 (1000) |
| Jun 95.9 100.8 20 20 690 (2270) 1460(4140) !
i :

| Jul 100.1 103.0 20 20 1540(2350) 2530(4020)

Aug 99.7 103.0 20 20 1280(2030) 2050(2910) i

Sep 95.4 101.3 16 19 510 (1290) 980 (2060)
;' oct 84.0 90.3 0 1 0 0 -

Nov 75.9 81.3 0 0 0 0 i

Dec 71.5 75.6 0 0 0 0j .

| |

j ccThe areas given are average areas for only those occurrences when
either 93 F or 90 F was exceeded. ;,

1

| **In twenty years. [
!

,

4

l

L

4 ;

,

._
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ER Table 4.1-6

Predicted Discharge Temperature ( F) and Areas (Acres)
1 Needed to Cool to 93 F and 90 F Employing Supplemental Mechanical

Draf t Cooling Towers

J (From 20 Years of Historical Records) i
1 Number '

| Average Maximum Occurrences
Discharge Discharge Above*'' Area to Cool to*

iMonth Temp Temp 93 F 90 F 93 F 90 F,

Jan 61.7 69.9 0 0 0 0 '

Feb 61.8 66.9 0 0 0 0
,

Mar 66.7 71.0 0 0 0 0 :

Apr 77.8 84.3 0 0 0 0 -

May 82.2 86.8 0 0 0 0

Jun 87.9 93.5 1 3 250 (250) 600 (1150),

Jul 92.4 94.9 6 18 280 (560) 620 (1310)
Aug 91.9 94.3 6 16 130 (270) 490 (870)

i sep 87 9 92.3 0 2 0 360 (390)
Oct 77.9 80.0 0 0 0 0 !

,

Nov 69.5 75.0 0 0 0 0

@4

Dec 62.3 71.7 0 0 0 0
i

I

,

The areas given are average areas for only those occurrences wheni

; either 93 F or 90 F was exceeded.

'cln twenty years. !
d

) (

, ,

J

l

b

i

|'

4

: 9
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| Amendment 1
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I
3 ER Table 4.3-7 !

Amendment 1 |Spawning Characteristics Of The Major Fishes Of Lake Wylie
|

5 PAWN 1NG T E M P E R A T U R E ( F) |
$

' nax. Temp. 29 Egg Depth of

i $pecies Us ua l_ Range Recnnnended Characteristics Eqq Deposition Comments f
t

I

1 4 4 4 4 !Threadfin Shad
70 F ,2,3*4 58-82 5 80 F Adhesive .6 No grea ter than Eggs adhere to vegetation and rocks in shallow water. i,

Dorosc3a petenense
; two (2) feet deep Spawning by clupeld fish has occurred in the discharge ,

j (Gunther) cove of Marshall Steam Station where the " eggs were
,

; observed most numerous near the point of discharge
| adhering to the discharge structure and to rocks and '

vegetation lining the discharge canal ....the eggs were 6

| viable."7 -

L

! Golden Shiner '9 i
! Notemigonus - 60-80 F - Extremely Shallow Water -

f'Adhesivecrysoleucas I
d

i (Mitchill) i

'
f
!

+
j Carp 8 12 8
j Cyprinus Carpio 65-68 F .10'11 60-68 F - Adhesise *12 Eggs are deposited j

on plants, debris, *

Linnaeus
| or sing,to the

-
I

,

12bottom *
1

1

I I
,

" White catfish usually nest on sand or gravel bars"I3White Cat fish '

j tctalurus catus 70 F' - 80 F Adhesive Twelve to efohteen
j (Linnaeus)

inches deep 33 i

Striped Bass
- - it appears that striped bass are not reproducing !

Morone saxatitis - - -

naturally in Lake Wylie and that the fishery will be !
! (We lbaum) maintained through stockings of fingerling fish.14,30 *

i
t

|
'

!
:
,

|
r

f Numbers indicate the reference cited
h
r

!
,

d

.I

t *
1

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



ER Table 4.1-7 Fage 2 of 4
Spawning Characteristics Of The Major Fishes Of Lake Wylie

(Cont i nue d)

Max. Temp 29 Egg Depth of
I Species Usual Range Recommended Characteristics Egg Deposition Comments

*I**8*"
15 8Morone chrysops - 58-75 F 75 F Demersal and Two to four feet in White bass generally spawn in tributaries ,16,17,18,

8(Rafinesque) Adhesive ,16 streams, and usually
three to six feet
in takes 5l

La rgemu th 8,19
Bass 20,21.22g g
Micropterus 62-68 F 60-75 F 75 F - no to five feet "The largemouth prefers to nest in quiet water"g
salmoides
(Lacepede)

White Crappie
8 26Pomoxis annularis Mid 60's F 64-68 F - - Three to twelve White craopies often spawn in roots of vegetat ion or

Rafinesque fect8,20 brush plles8,27

8,23
Bluegill
Lepomis - 68-80 F - - Six to twelve

'

macrochirus inches de9p8 Bluegill nests are "usually located in hard sand or
Refinesque fine gravel"8

Ye1)ow perch
8 24 28Perca flavescens Mid 40's 45-55 F - Eggs are laid Near shore The egg strings are woven in and around aquatic~

(Mitchill) in a gelatinous plants or brush 28
mass in long
strings; they
are semibouyant
and nonadhesive
8,28

Numbers indicate the reference cited

O O O
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ER Table 4.1-7 (Continued) ;

Literature Cited

1. Gerdes, J. H., and W. J. McConnell. 1963 Food habits and spawning of '

threadfin shad Dorosoma petenense (Gunther) in a small, desert impound- ,

ment. Ariz. Acad. Sci., Jour., Vol. 2, pp. 113-116.

2. Kimsey, J. B. 1958. Possible effects of introducing threadfin shad
'

(Dorosoma petenense) into the Sacramento-San Joaquin Delta. Calif. Dept.
Fish and Game, inland Fish. Administration. Rept. No. 58-16, 21 pp.
(M imeo . ) .

{
3 Lambou, Victor W. 1965 Observations on size distribution and spawning [

behavior of threadfin shad. Ame r. Fi sh . Soc . , Trans . , Vol . 94, No. 4,
pp. 385-386.

1
4. May, Bruce. 1968. The threadfin shad in North Carolina waters. North

'

.

Ca rol i na Wi l d l i fe Comm . , Div. Inland Fish., Fed. Aid in Fish Restor. I

Proj . F-16-R, Final Repo rt , 13 pp. 4

5 Rawstron, R. R. 1964. Spawning of threadfin shad, Dorosoma petenense, !

at low water temperatures. Calif. Fish and Gam, Vol. 50, No. 1, p. 58.
|

6. Burns, James W. 1966. "Threadfin Shad" in " Inland Fisheries Management"
by Alex Colhoun. Calif. Dept. Fish and Game. |

..

7 Adair, William D. and David J. DeMont. 1971. " Fish" in "An Interim
Report on Environmental Responses to Thennal Discharges from Marshall

1

Steam Station, Lake Norman, North Carolina" pp. 50-58. i
>

!8. Fish, Frederic F. 1967 Some North Carolina fresh-water fishes. ,

pp. 17-18.

9 McKechule, Robe rt J. 1966. " Golden Shine r" in " Inland Fisheries I
Management" by Alex Colhoun. Cal if. Dept. Fish and Game , pp. 488-492. j

i
10. Greeley, John R.1927 Fishes of the Oswego Watershed. New York Cons.

|
Dept., Ann. Rept., Suppl. 17, 93 pp. i

11. Sigler, W. F. 1958. The ecology and use of carp in Utah. Utah Agric. |Exp. Sta., Bull. 405, 63 pp.
|,

\
12. Burns , James W. 1966. " Carp" in " Inland Fisheries Management" by ' Alex j

Colhoun. Calif. Dept. Fish and Game, pp. 510-515 :
i

13 Miller, Edward E. 1966. " White Catfish" in " Inland Fisheries Managemen t": |
by Alex Colhoun. Calif. Dept. Fish and Game. pp. 430-440. j

14 South Carolina Wildlife Resources Department, 1969. Striped Bass Fry
,

.I Survival in Lakes Wylie and Wate ree.
|

15 Chadwick, Harold K., Charles E. vonGeldern, Jr., and Michael L. Johnson.
1966. " White Bass" in " Inland Fisheries Management" by Alex Colhoun.
Calif. Dept. Fish and Game. pp. 412-422. I

i

Ame ndme nt 1
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ER Table 4.1-7 (Continued)
Literature Cited

16. Riggs. Carl C. 1955 Reproduction of the Whi te Bass Morone chrysops.
Invest. Ind. Lakes and Streams, Vol. 4, No. 3, pp. 87-110.

17 Cahn , Alv in Robe rt . 1926. An ecological study of Southeastern Wisconsin
Fish, 111. 8 io l . Monogr . , Vo l . 1 i , No. 1, pp. 56-57

18. Bonn, Edward W. 1953 The food and growth rate of white bass (Morone
chrysops) in Lake Texoma. Ame r . Fish . Soc ., Trans . , Vol . 82.
pp. 213-221.

19 Sigler, William F. 1959 1he taxonomy cnd life history of some fresh -
wate r fish . Utah St. Univ., Dept. Wildl. Mgmt.

20. Eddy, Samuel, and Thaddeus Surber. 1947. Northern fishes, with special
reference to the upper Miss issippi River. Univ. Minn. Press, 276 pp.

21. Harlan, J ame s R . , and Eve re t t Speaker. 1956. Iowa fish and fishing.
Iowa St. Cons. Comm., 377 pp.

22. Swingle, H. S. 1956. Determina t ions of bal ance in f arm fish ponds .
No . Ame r . Wi l d l . Con f. , Trans . , Vol . 21, pp . 298-322.

23 Snow, Howard, Arthur Ensign and John Kiingbiel. 1960. The bluegill, its
life history, ecology, and management. Wisc. Cons. Dept., Publ. No. 230,
16 pp.

24. Curtis, B r ian . 1949 The warm-water game fishes of California. Calif.
Fish and Game, Vol. 35, No. 4, pp. 255-273

25. RounsefeI1, George A., and W. Harry Everhart. 1953 Fishery science,
i ts met hods and appl icat ions New York, John Wiley and Sons, 444 pp.

26. Goodson, Lee F., Jr. 1966. " Crappie" in " Inland Fisherles Management"
by Alex Colhoun. Calif. Dept. Fish and Game. pp. 312-332.

27 Toole, Marion. 1950. Utilizing stock tanks and farm ponds for fish.
Texas Game and Fish Comm., Bull. 24, 53 pp.

1

28. Coots, Millard. 1966. " Yellow Perch", in " Inland Fisheries Management"
by Alex Colhoun. Calif. Dept. Fish and Game, pp. 426-430.

4

1
29 Federa l Water Pol lut ion Con t rol Adminis t rat ion. 1968. Report of the

Committee on Water quality Criteria. p. 43.
1

|

30. South Carolina Wildlife Resources Department and U. S. Fish and Wildlife
I

,

'Service, 1970. Evaluation of Striped Bass Fry Survival.
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ER Table 4.1-8
!

Lake Wylie Surf ace Areas - Sections A Through F ;
,

iElevation 53_0 535c 540 545c 550 555* 560 565* 570 !

;
Section A 4 72 132 198 246 298 352 440 552 |Section B 139 181 225 268 316 360 410 467 529 - t

-

section c 55 90 131 181 236 310 4 04 513 609 {
,

'

section D 670 714 772 855 971 1072 1157 1280 1423Section E 473 810 1085 1284 1436 1618 1832 2080 2328
,

i

Section F 400 445 498 584 663 735 802 895 995

Total Area 1741 2312 2843 3370 3868 4393 4957 5675 6436
- '

f
Note: Areas shown are in Acres i

!

:

05' Areas are interpolated from an area curve

,

!

;

' i
4

1

O

Amendment 1.

(New)
.
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2 I ER Table 4.1-9 :

Lake Wylie Shoreline Sections A Through F

Miles of Percent Miles of Percent
Shoreline Total Shoreline Total

ISection Elevation 569.4 Shoreline Elevation 559.4 Shoreline

A 15 4.4 9 4.2
B 10 3.0 8 3.8
C 13 4.1 10 4.7
D 27 8.3 21 9.9
E 41 12.6 36 16.9
F 17 5.2 13 6.1

Total 123 37.6 97 45.6

I
Total Lake Wylie shoreline at Elevation 569.4 = 327 miles.

2Total Lake Wylie shoreline at Elevation 559.4 - 213 miles.

Note: Duke Power owns 258 miles or about 79 percent of the
327 mile Lake Wylie shoreline at Elevation 569.4. At

2 lake Elevation 559.4, Duke owns 159 miles or about
75 percent of the shoreline.

O

Amendment 1
(New)

Amendment 2
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ER Table 4.1-10 Amendment 1 (New)

MARSHALL STEAM STATION OPERATING DATA
NOVEMBER - MAY, 1969-1970. 1970-1971, 1971-1972

s

1969-70 1970-71 1971-72
Inlet Discharge Plant inlet Olscharge Plant inlet Discharge Plant
Temp. Temp. AT Flow Temp. Temp. AT Flow Temp. Temp. AT Flow

*C (*F) *C ('F) 'C (*F) (cfs) 'C (*F) *C ('F) *C ('F) (cfs) *C (*F) 'C (*F) *C (*F) (cfs)

NOVEMBER 13.9 25.0 11.2
1261 15.3 25 9 10.6 1715 15.7 25.6 9.8

(56.9) (77.1) (20.2) (59.6) (78.7) (19.I) (60.3) (78.I) (17.8) 1535

10.8 22.7 11.9 1544 10.3 20.5 10.1 1617DECEMBER 8.5 21.5 13.0 1083
(47.3) (70.7) (23.4) (51. 5) (73.0) (21. 5) (50.6) (68.9) (18.3)

1

JANUARY 4.7 20.0 15.3 7.0 20.6 13.6 1248 9.3 20.3 11.0
93 1669

(40.5) (68.0) (27. 5) (44.6) (69 2) (24.6) (48.8) (68.7) (19.9)

FEBRUARY 6.1 21.9 15.7 5.4 21.3 15.8 ijg3 15307.5 19.0 11.5
927

(43 1) (71.4) (28.3) '(41.8) (70. 4) (28.6) (45.5) (66.2) (20. 7)

A CH 8.3 19 9 II.6 8.3 23.3 15.0 95 20.3 10.8
982 1221 33g3

(46.9) (67.8) (20.9) (47.1) (74.1) (17.0) (49 2) (68.7) (19 5)

APRIL 11.2 23.3 12.1 10.6 24.7 14.1 12.4 23.4 11.0
1067 1225 1577

(52.2) (73.9) (21. 7) (51.1) (76.6) (25.5) (54.4) (74.2) (19.8)

MAY 12.9 24.4 11.5 1241 12.5 24.6 12.1 1187 14.2 24.3 10.1 1827
'

(55.3) (76.0) (20. 7) (54.6) (76.4) (21.8) (57.6) (75.9) (18.3)

. - . - . . . , - - .-. .- -- - ,. . , , . . . .-. . - - - - -
.
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ER Teble 4.1-10a Amendment 1 (New)

STEAM STATION OPERATING AND GAS SATURATION
DATA AT TIME OF DISSOLVED CAS STUDIES

NOVEMBER 1971 - MAY 1972*

|
|

ALLEN STEA" STATION MARSHALL STEAM STATION I PlVERBEND STEAM STATION
Intake Discharge Inteke Discharge , intake Discharge

Te o. 0 N Temp. 0 "2 Tep . 0 N N N OI2 2 2 2 Temp. 02 N T | Temp. 02 2 Temp. 02 2
*C % %y 'C % % C* *C % % *C % % 0* ! 't % % 't % % C'

2

90NTw ('r) . sat. Sat. (*F) sat sat. (F') ('F) sat. Sat. (*F) Sat Sat. (F') (*F) Sat. Sat. (*F) Sat. Sat. (F')'

NOV.*' 15.6 26.0 10.4;
- i - - - - - - :60.1) 74.0 95.5 (78.8) 90.0 109.0 ;(18.7). - - - - - - -

'

I3./ 26.0 12.3 11.5 20 5
.i ( 17. 7). (53.6) 101.5 111.8 (66.6) 114.3 112.9 (13.0)

9.0 ; 12.0 19.2 7.2
DEC. (56.7) 96.4 112.0(73.81 3 106.6 (22.1) :52.7) 83.4 97.9 (68.9) 97.1 112.2-

!

10.7||(49.6) 123.2k66.7) 155.4 159.0 (i7.1) :50.5) 92.0 101.8 (69.8) 112.2 117.4
(19.3}

(47.8) 102.9 109.7 (60.3) 136.6 133.6 (12.5)
9.8 19.3 9.5 10.3 21.0 ; 8.8 15.7 6.9JAN.

113.4

lI
FEB. 7.9 ' 19 5 11.6 7.3 20.2 12.9! 6.7 13.0 6.3

(46.2) 95.3 104.2(67.1) 110.0 106.0 (20.9) :45.1) 93.8 99 9 (68.4) 120.5 115.9 (23.3/ (44.1) 95.4 100.0 (55.4) 104.4 110.3 (11.3)

MAR. 13.2 25.2 12.0 10.1 21.8 11.7 13.0 20.6 7.6
(55.8) 102.2 86.6(77.4) 124.2 88.5 (21.6) :50.2) 91.1 99.4 (71.2) 124.9 130.6 (21.0) (55.4) 109.0 88.4 (69.1 ) 129.2 91.9 (13.7)

A P P. . 19.0 28.6 9.6 13.9 26.5 12.6 15.7 23.0 7.3
(66.2) 92.7 106.3#83 5) 101.6 102.9 (17.3) |57.0) 75.7 104.0 (79.7) 82.3 110.2 (22.7) (60.3) 99.5 105.3 (73.4) 119.0 117.9 (I3.1)

1

MAY 22.0 33.4 11.4 15.1 25.0 9.9 20.6 25.6 5.0
( 71. 6) 89.6 109.2(92.1) 95.1 97.8 (20.5) |59 2 60.5 105.6 (77.0) 72.8 124.I ( 18. 8. , (69.1) 105.4 112.1 (78.1) I10.6 112.8 (9.0)

NOTES: * Numbers are the average of all depths sampled and multiple sampling dates when available.
** Samples were not taken at Allen and Riverbend Steam Station during the month of November, 1971.

O O O
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ER Table 4.1-10b Amendment I (New)

MONTHLY AVERAGE OPERATING DATA
ALLEN, MARSHALL, AND RIVERBEND STEAM STATION 5

NOVEMBER 1971 - MAY 1972

ALLEN STEAM STATION MARSHALL STEAM STATION RIVERBEND STEAM STATION

Inlet Outlet inlet Outlet inlet Outlet

Temperature Temperature AT Plant Temperature Temperature AT Plant Temperature Temperature AT Plant
*E *C C' Flow *C *C C' Flow 'C 'C C* Flow

Month (*F) (*F) (F') (cfs) (*F) (*F) (F') (cfs) (*F) (F') (F') (cfs)

lo91 15.7 25.6 9.8 1535 16.1 23 7 7.6 839NOVEMBER '71 16.2 26.4 10.0
(61.1) (79 5) (18.1) (60.3) (78.1) (17.8) (61.0) (74.7) (13 7)

11.0 19 0 8.0 779DECEMBER '71 11.2 22.3 11 3 1853 10 3 20.5 10.1 1617
(52.1) (72.1) (20.3) (50.6) (68.9) (18.3 (51.7) (66.1) (14.4)

JANUARY '72 10.2 20.4 9.8 9.3 20.3 11.0 10.2 16.8 6.6 874
gyg7 1669j

(50.3) (68.7) (17 7) (48.8) (68.7) (19 9) (51.4) (63 3) (11.8)

FEBRUARY '72 8.2 20 A 12.0 7.5 19.0 11.5 7.7 15.3 7.6 919g 1052 1530
(46.7) (68.8) (2I.7) (45. 5) (66.2) (20.7) (45.8) (59.6) (13.8)

1383 9.6 17.2 7.6MARCH '72 11.8 22.7 10.4 95 20.3 10.8 gi9
(53.2) (72.9) (18.8) 1259 (49 2) (68.7) (19 5) (49 3) (63.0) (13.7)

14.9 21.8 6.9APRIL '72 16.3 26.4 10.0 1224 12.4 23.4 11.0 1577 ggg
(61.3) (79.5) (17.9) (54A) (74.2) (19.8) (58.d) (71 3) (12.5)

14.2 24.3 10.1 i9.5 24.4 4.9 676MAY '72 21.0 31.1 9.8 1201 ,g,7

(69 9) (88.0) (17.6) (57.6) (75 9) (18.3) (67.2) (75 9) (8.7)

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



;

ER Table 4.1-10c !

Calculated Average Monthly Percent Saturation of |
'Dissolved Nitrogen Gas at the Point of Discharge

of Catawba Nuclear Station

Average Average
intake Discharge Average Percent

Month Temperature ( F) Temperature (*F) Saturation Nitrogen

Jan 47.4 70.5 123

Feb 46.9 70.6 126

Mar 52.4 74.0 122

Apr 64.2 79.1 113

Nov 56.2 75.9 119

Dec 48.1 71.5 126

O

O
Amendment 1

(new)
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ER TABLE 4.1-11
COMPUTER PROGRAM FOR TEMPERATURE (6 of 10)

PREDICTION IN THE VICINITY OF Amenda nt 1 (New)
CATAWSA NUCLEAR STATION

2057 I F( P9 .4 ) > A , THE:4 2103
20$0 59=A6
2073 U2=1
2030 IF d4=1,IHEN 2100
2090 SV=0
2107 PJ=P9 ,5
2110 Ud =;
2129 IF(Po-A)<3,0.THEN 2240
2137 I F A5> A6.THE:4 1990
2147 IF(P9+.5-4)<A.THEN 2170
2153 $9=A5
2160 kE4
211J I F 02>Q3.THE:3 2200
2189 P9=(P9*]2+A*(r.3-C2))/03
2197 IF(P9-A)<0,0.THEN 2240
2200 TV=P9
2210 IF C2=0 THEN 2260
2220 IF(T9-A)>R.T'iEN 670
2230 GO TO 2290
2240 T9=A
2250 IF C6=0.THE'l 2270
2260lF C5=1,THC'4 3300
2279 IF C3=1.THEN 3140
2290 IF C0=l THEN 6690
2295 RE'4 ED: EXCESS AT DAM |
2300 E0=T9-A
2305 RE'A CONVERTS AREAS TO ACRES
2319 56=56/43563
2329 S8=S9/43569
2330 S9=S9/43560
2349 57=S7/43560
2350 S4 =S4/43560
2350 A7=A7/43560
2365 red. SO: SUV OF AREAS A30VE DAM
2370 SO=S4+S2+S$+57+S8+S9
2375 RE'4 G5: SUM OF ALL AREAS
23d3 G5=Sq+A7
2363 WEw Pwl;4f STATEMENTS FOR PREDICTIONS
2395 I F C0=0.TriEN 2300
2 386 PR IN T USI NO 2440,!!.1, II .T3 J6.T9, EO A.C. C3, S4,52.S$ ,S7, SR , S9, A7,50,G5
238 7 GO T7 2400
2390 PRI:4 T USI'iG 2440,M t .TI .T3. J6.T9, EO A . C5,03 S4.52,56. S7,58,59, A7, SO G5
2400: 'E 4 'E
24198 'EE
2420s'E
2430s 'EE
2440sst pas,p ees,s nes 4 st,a 4s,4 en * aan.n quosa, ana,a ep*,a sen.n seas,* nen n sea,4 nana, none, seda,
2450 U9=U9+1
2460 IF R<=0.THEN 370
2470 IF U9<=12.THEN 2780

s O 9
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; ER TABLE 4.1-11,
'

COMPUTER FROGRA" FOR TEMPERATURE (8 of 10)
PREDICTION IN THE VICINITY OF Amendment 1 (Nw)

CATA'n'BA NUCLEAR STATION

2912 GO TO 2920
2815 PRIN T U3I'13 24 3'),F s
2920 PRINT" COLUri '?LO*' 15 THE Flaa THROU3H T-iE L AKE IN CFS."
2830 PRINT JSIN3 2433 X3
2a35 PRINT USING 2433.F5
2840 PRINT" COLUJN 'dYLIE' I3 THE SUV OF COLUVNS 'A-F'."
2900 PRINT" COLU'4N ' TOTAL" IS THE SUV OF #G' PLJS '.1YLIE'."
2800 G8=Ga+1
2970 GO T1 2900
2840 A(2)=1.84tio2E-03
2800 GO TO 294')
2900 FOR J=1 TO 4
2910 PRINT
2020 NEXT J
2930 GO TO 2609
2940 A(3) =6.704453E-05
2950 A(4) = 1.4 37457E-07
2960 A(5) = 6.158130E-09
2970 A(6) = 2.7969434E-fl
2980 VO=0
2990 FOR J=1 TO 6
3000 VO=V0+(A(J)*(TO)*(J-il)
3010 NEXT J
302') R E TURN
3025 REM TEMP CANNOT GO BEL 0d AMBIENT
3030 T4=A
3040 T6=A

| 3050 J6=A
3060 P9=A

| 3070 T8=A
3080 IF(T4-A)=0.0 THEN 2200
3090 GO TO 1990
3130 REM SECTION O
3140 IF (T9-A)>R+2 THEN 3160
3150 GO TO 2290
3160D5=P9
3170A7=0
3180 T0=05
3100 G05U'2700
3200 VH-VO
3210 REM AC/ECTION RELON CAM: CATAW3A RIVER
3 22 0 A 7 = A7 + C4 *2 4 * 224 640*. 5/( 4. 0 3E-9 * ( ( 05+ 4 60 ) * 4-( E+4 60) ^4 ) + Fl *( V8-V I ) *25. 4 + Fl *. 26* ( D5-E ) )
323') 05=D5 .5
3240 I F ( D5 +.5- A) W+ ?, THEN 31 R0
3250 RMM
3260 D5=D5+.5
3290 GO TO 2300
3295 PE4 CALCULAT:S fiYPOLIkNETIC RE0'D
330') IF T2<=103.THEN 3470
3310 T2=103

O O O
-. - - - . . . __ _- .
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ER Table 4.1-12i

Lake Wylie Benthic Study
;

List of Taxa Collected in May and June Sampling Periods
using Sweep Net and Hester - Dendy Sampling (Littoral Sampling) i

i

I

Phylum Arthropoda Present at Catawba
Class insecta site (#7,8,9,10,14)

Order Diptera
Family Chironom!dae

Subfamily Chironominae
1. Chironomus
2. Cryptochironomus X

*3 Dicrotendipes X

*4. Glyptotendipes X

5 Microtendipes X

6. Parachironomus X

*7 Polypadilum X -

*8. Pseudochironomus X

9 Stenochironomus ,

10 Stictochironomos X
,

11. Tribelos
'12. Xenochironomus

13 Chironomini sp. A (Robach) X :
'

i4. Cladotanytarsus X

*15 Rheotanytarsus X

16. Tanytarsus
Subfamily Tanypodinae

17 Ablabesmia X !

18. Coelotanypus
,

e19 Procladius
'

20. Zavrelimnia- X .

Subfamily Orthociadlinac
21. Cardloclacius !

*22. Cricotopus X
~

*23 Nannocladius X
*

24. Orthocladius
*25 Psec t roc lad'i~us :

!Family Culicidae
26. Chaoborus

Family Ceratopogonidae
27 Palpomyla

Order Megaloptera |
28. Sialis |

Order Trichoptera
.

|

29 Hydroptila X

30. jacetis X ;

*31 Polycentropus X

Order Ephemeroptera I

32. Caenis X

33 Hexagenia X'"
;

j Order Odonata
34. Gomphis ;

i

t

2

Amendment 1

(New)
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(Page 2 of 2)
ER Table 4.1-12 (Continued) O

35 Family Coenagrionidae
Class Arachnida

36. Order Hydracarina
Class Crustacca

37 suborder Cladocera
38. Suborder Copepoda

Class Amphipoda
39 Gammarus

Phylum Annelida
Class Oligochaeta

Family Tubificidae
A40. Limnodrilus sp.

41. Limnodri lus hofi 21 steri
42. Ilyodrilus templetoni

43 Aulodrilus pigueti

*h4. Family Naididae X

45 Class Hirudinea X

Phylum Mollusca
Class Pelecypoda

Family Corbiculidae
^46. Corbicula X

*47 Family Spheridae
Class Gastropoda

48. Gyraulus X

49 Physa
*50. Phylum Br* 'oa (statoblasts) X

.

X51. Phylum Net 9+

Phylum Cho: 'a
Class Osteichthyes (Fish)

^52 {1arvae) X
[ eggs)

TOTALS = 52 taxa overall 26 taxa Catawba

|
': Indicates an abundant taxon (at least 25 individuals /sq.ft.
at any station, or 50 individuals /11 sq.ft. [11 stations])'

I

e
Amendment I

(New)

._______-_- -
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ER Table 4.1-13
Lake Wy1le Benthic' Study

,

'

f

List of Taxa Collected in May and June Sampiing Periods :

Using Modified Petersen Dredge (Deep Water Sampling) ;

!

i

Phylum Arthropoda Present at Catawba :

Class Insecta Site (#7.8,9,10,14)
Order Diptera

Family Chironomidae (larvae)
Subfamily Chironominae ;

*1. Chironomus X
'

2. Tanytarsus X

Subfamily Tanypodinae ,

i

3 Apsectrotanypus
*4. Coelotanypus X .

5 Conchapelopia X

*6. Procladius X

7. Tanypus X

Subfamily Orthocladlinae ,

8. Cricotopus X i

9 Nannocladius i

Family Culicidae |
*10. Chaoborus X

O Family Ceratopogonidae
11. Palpomyla X

,

Family Psychodidae -

'12. Pericora
Order Ephemeroptera :

13 Caenis
*14. Hexagenia X

Class Crustacca
15 Suborder Cladocera X 4

16. Suborder Eucopepoda X |

Fa ily b f cidae

*17 Limnodrilus X

18. Limnodrilus cervix !

*19 Limnodrilus hoffmeisteri j

*20. Aulodrilus Iimrobius j.
'

*21. Aulodrilus pigueti X

*22. llyodrilus templetoni X

23. Family Naldidae ,

24. Class Turbe11 aria
25. Phylum Nematoda

*26. Phylum Bryozoa (statoblasts) X l

Phylum Mollusca ;

Class Gastropoda ;

27 Gryaulus X i-

Class Pelecypoda
1

B

Amendment I
(New)

. _ _ - _ _ _



ER Table 4.1-13 (Continued)
Lake Wylie Benthic Study

Present at Catawba
Site (#7,8,9,10,14)

Family Corbiculidae
*28. Corbicula manilensis X

'

29. Family Sphaeridae X

TOTALS = 29 taxa overall 19 taxa Catawba

* Indicates an abundant taxon (at least 25 individuals /sq.
ft. at any station or 50 individuals /II sq. ft. [11 stations])

O

O

Amendment 1
(New)
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i,

i

i
i

!

'

ER Table 4.2-1 !
;

Design Estimates of Annual Waste Quantitles from Two Units
!,

Volume (qal/y r)

Reactor Coolant Treated and f;),

Discharged for Tritium Control 150,000 |
'!Treated Non-Recycleable Reactor

!
Coolant Sv; tem Leakage 14,000

Laundry and Hot Shower 240,000 ,

Decontaminations, Lab Rinses,
Other Leakage (all treated) 88,000 ;

.

Turbine Building Drains 360,000
2

TOTA LS 852,000

9
4

i

(1)If discharge for tritium control is required, maximum quantity
discharged in one year is shown. This effluent can be
processed in Boron Recycle System

I

:

O
Amendment 2 '

l
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ER Table 4.2-2 (Page 1 of 2)

Equilibrium Fission Product and Corrosion Product
Concentrations in Reactor Coolant

(pCl/gm)('}isotope Concentration

Fission Products Normal Operation

Br-84 4.1 x 10~

| Rb-88 3.6 x 10 '
-

2

~3Rb-89 9.8 x 10
~

Sr-89 3.7 x 10
-5Sr-90 1.3 x 10

Sr-91 1.9 x lo-
-5 |2 Sr-92 7.6 x 10
-5Y-90 1.5 x 10

Y-91 5.9 x 10
-5Y-92 7 0 x 10
-5Zr-95 6.9 x 10
-5Nb-95 6.7 x 10
_

Mo-99 5.2 x 10
-II-131 2.5 x 10
-2I-132 8.8 x 10
~II-133 3.8 x 10
-2I-134 5.4 x 10
-II-135 2.1 x 10
~

Te-132 2.6 x 10
-3Te-134 2.9 x 10

| Cs-134 2.5 x 10 -2
~

Cs-136 1.4 x 10
-I

Cs-137 1.3 x lo
-2Cs-138 9.1 x 10

Ba-140 4.1 x 10~
1

|

~

(1) Concentration is given in scientific notation where, for example, 5.0 x 10
means .0005 or 5 parts in 10,000 parts .

(2) Concentration resul ting f rom 0.1 pe rcent fuel defects.

Amendment 2

|
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ER Table 4.2-2 (Page 2. of 2)O ,

Equilibrium Fission Product and Corrosion Product I
Concentrations in Reactor Coolant "

(pC I/gm) (')Isotope Concentration

E Fission Products Normal Operation ( }

La-140 1.4 x 10"
-5 !

Cc-144 3.2 x 10
-5Pr-144 3.2 x 10 .

Kr-85 1.4 x 10 j-2

Kr-85m 2.1 x 10"I
Kr-87 1.2 x 10"'
Kr-88 3.7 x 10"

I Xe-131m 3.1 x 10
Xc-133 8.4

-I
Xe-133m 1 7 x lo

-I
Xe-135 5 9 x lo

-2

O Xc-135m 1.8 x 10
-2Xc-138 6.6 x 10

Corros ion Products
-N

Mn-54 7 7 x lo
-2

Mn-56 2 9 x 10
-2Co-58 2 5 x 10

Co-60 7.4 x 10"
~3'

Fe-59 1.0 x 10
' -

Cr-51 9.3 x 10

4

~N(1) Concentration is given in scientific notation where, for example, 5.0 x 10
means .0005 or 5 parts in 10,000 parts.

(2) Concentration result ing f rom 0.1 pe rcent fuel defects,

i

9 |.

,
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ER Table 4.2-2a

Normal Operat ion Estimates of S team
Generator Secondary Side Activity * With

Steam Generator Tube Leaks .

.

1

| Liquid Concentration Vapor Concentration
i sotope sc/qm pc/qm

; 1 131 7.3 x 10-5 7,3 x 10-7

1 132 4.5 x 10-6 4.3 x 10-8
1 133 7.6 x 10-5 7.5 x 10-7
1 134 1.2 x 10-6 j,o x jo-8
1 135 2.4 x 10-5 2.3 x 10-7

Primary coolant activity resulting from 0.1% defective fuel.
Primary to secondary leak rate of 20 gallons per day.
Steam generator water mass of 95,000 lbs/ generator.
50 gallon per minute steam generator blowdown.
No iodine lost from air ejector.
Mass partition factor of 10-2 in steam generator.

.

b

t P

O
Anendment 2 ,

(New)
'

,
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(Page 1 of 2) .

ER Table 4.2-3, -

Normal Operation Estimates of Annual Radioactivity Releases in

liquid Waste From Two Units

' Annual Release (pc)
Average Add.

Tritium ibn- Recyc l ab le Turbine Disch. Conc. Fraction
Isotope Control Leatace Laundry . Misc. Building Total (pc/ml) of Limit (I) [

FISS10'1 FRODUCTS
,

-3 -2 -18 -12

1.5x10]7 10f
-

2.1 x 10 7.7 x 10- 1.6 x 10 4.4 x 10 1.5 x 10BR 84 6.5 x 10 6.1 x ---

-5 -5 -0 -I9 -N i1.4 x lo- 4.9 x 10 1.8 x 10 3.6 x 10 1.0 x 10 3.4 x 10RB 88 ---

-8 -8
10{7 7.4 x 10 2.7 x 10 --- 5.5 x -22 -17

10}7RB 89 2.3 x 10} 2.2 x 1.6 x 10 5.2 x 10-9 ', -

5.0 x 10 1.4 x lo 4.7 x 10SR 89 2.1 x 10 2.0 x 10 6.7 2.5 ---

-I -j -I -2 -16 -9
SR 90 7.4 x 10 6.9 x 10 2.4 x 10 8.7 x 10 --- 1.8 5.0 x 10 1.7 x 10-I I -15 -II

-
1.9 7.1 x 10 --- 1.4 x 10 4.1 x 10 5.8 x 10SR 91 6.1 5.7

-I -2 -16 2
10|

-I
SR 92 5.6 x 10 5.2 x 1.8 x 10 6.5 x 10 --- 1.3 3.7 x 10 5.3 x 10

-I -2 -15 -10
Y 90 7.2 7.3 x lo- 2.5 x 10 9.2 x 10 8.3 2.4 x 10 1.2 x 10---

I I 2 -I3 -9
Y 91 3.1 x 10 3.1 x 10 1.1 x 10 3.9 --- 3.5 x 10 1.0 x 10 3.3 x 10

-I -I -2 -15 -II;

8.8 2.5 x 10 4.2 x 10Y 92 7.7 7.7 x 10 2.7 x 10 9.7 x 10 ---

-I -15 -11
ZR 95 3.9 3.6 1.3 4.6 x 10 --- 9.3 2.6 x 10 g,q x ig-

'
,

10_h
I

NB 95 3.8 3.5 1.2 O x 10 2.5 x 10 _9.0 2.5 x---

5 q 3 3 52.9 x 10 8.2 x 10 4.1 x 10MO 99 2.5 x 10 2.5 x 10 8.7 x 10 3.2 x 10 ---

3 3 -I 0 -12 -5
10"2 4.4 x 10 1.6 x 10 9.8 x 10 3.3 x 10 9.3 x 10 3.1 x 101 131 1.4 x to 1.3 x -8loj 1.1 x lof 3.0 x22 -

to 3.8 x 10| 132 4.5 x 10 4.2 x 10 1.4 x 10 5.3 x 10 5.3 x g3
1 133 1.7 x 10 1.5 x to 5.3 x 10 1.9 x 10 8.0 x 10 3.9 x 10 1.1 x 10 15 1.1 x 10

-I -5 1.2 x 10' 3.4 x 10- 1.7 x 10-10
i 13h 5.1 4.8 1.6 6.0 x lo 2.3 x 10'

3 3 3 2 -I -12 -7
1 135 5.2 x 10 4.9 x 10 1.7 x 10 6.1 x 10 1.4 x 10 1.2 x 10 3.5 x 10 8.8 x 10

3 3 2 2 3 -13 -8
TE132 '1. 4 x 10 1. 3 x 10 4.4 x 10 1.6 x 10 3.3 x 10 9.2 x 10 3.- 1 x 10---

-2 -2 -2 -3 -I -17 -H1.4 x 10 4.0 x 10 j,3 x igTE134 6.0 x 10 5.6 x 10 1.9 x 10 7.0 x 10 ---

3 2 2 -12 -71.5 x to 4.3 x 10 4.7 x 10CS134 1.3 x 10 1.3 x 10 4.5 x 10 1.7 x 10' ---

lof 2.3 x 10_ $ 2.6 x 10,89.2xlof
2 2

c5136 7.2xlof
^ -

,8.3 x7.3 x 10 2.5 x 10 ---

7.9 x 10 2.2 x 10 1.1 x toc5137 6.8 x 10 6.9 x 10 2.4 x 10 8.7 x 10 ---

6 loj5.1x10[jI -2 -2

2.1x10{
1.8 1.7 x1.6 x 10 5.5 x 10 2.0 x 10c5138 1.6 ---

i.j
5.4 x 10 1.5 x 10 5.1 x to'BA140 2.3 x 10 7.3 2.7 ---

-I l -15 -IO1.6 x lo 4.6 x 10 2.3 x 10LA140 6.9 6.5 2.2 8.1 x 10 ---

( Fraction of 10CFR20, Appendix B Limit Amendment 2
(Entire page revised)

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



(Page 2 of 2)
ER Table 4.2-3 -

Normal Operation Estinates of Annual Radioactivity Releases in

Liquid Waste From Two Units

' Annual Release (pc)
Average Add.

Tritium Non- Recy c l ab le Turbine Disch. Conc. Fraction
isotope Centrol Leakage Laundry Misc. Building Total (pc/n1) of Limit (I)

F 155 ION FRODUCTS

CE144 1.8 1.7 5.8 x 10] 2.1 x 10[10
~~~

* '' *' * '
_g _g -8 -18*

PR144 8.3 x 10 7.8 x lo 2.7 x lo 9.8 x 10 --- 2.0 x 10 5.6 x 10 1.9 x 10
5 g g 3 5 -10 -5

TOTAL 3.8 x 10 6.9 x 10 2.4 x 10 8.7 x 10 1.9 4.8 x 10 1.4 x 10 4.5 x 10

CORR 05 ION PRODUCTS

I I 2 -10
MN 54 4.4 x 10' 4.1 x 10 1.4 x 10 5.1 --- 1.0 x 10 2.9 x 10~ 2.9 x 10

2 2 I I 2 -13 ~9
MN 56 1.9 x 10 1.8 x 10 6.1 x 10 2.2 x 10 --- 4.5 x 10 3,3 jg 1.3 10

10_ h
2 2 3

10fo
10)3 10)y
10 1.3 x 10 4.5 x 10 1.7 x 10 --- 3.4 x 10 9.5 x 10 9.5 xCo 58 1.4 x 2 5.6 x 101.0 x 10 2.8 x3.9 x 1.3 x 10; 4.9CO 60 4.2 x ---

3.8 x 10 ja -102

1.2 x 10 3.5 x 10~
6.3 x 10FE 59 5.7 x 10 5.3 x 10 1.8 x 10 6.6 1.3 x 10---

lof 6.1
2

1.8 x 10[CR 51 5.2 x 10 4.9 x 10 1.7 x ---
.,

3
TOTA L 1.8 x 10 1.7 x 10 5.8 x 10 2.1 x 10- --- 4.3 x 10 1.2 x 10 1.2 x 10

TRITIUM

8 7 8 -7 -5
H3 5.9 x 10 5.5 x 10 6.5 x 10 1.8 x 10 6.1 x 10

8 7 3 8 ~7
TOTA L 5.9 x 10 5.5 x 10 2.4 x 10 8.9 x 10 1.9 6.5 x 10 1.8 x 10 1.1 x 10~

( ) Fraction of 10CFR20, Appendix B Limit Amendment 2
(Entire page revised)
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ER Table 4.2-4
Normal Operation Estimates of Annual Airborne

Radioactivity Releases from Two Units
,

i
From Leakage in From Leakage in From |

Auxiliary Building Containment Building Air Ejectors j

i
Annual Release Annual Release Annual Release '

isotope (microcuries) (microcuries) (microcu ries) i
i

6 3 7Kr-85m 7.8 x 10 2.5 x 10 1.1 x 10 |
5 5 5Kr-85 5.2 x 10 2.2 x 10 7.4 x 106 2 6Kr-87 4.5 x 10 4.2 x 10 6.4 x 10
7 3

2.0x'10[7
Kr-88 1.4 x 10 2.8 x 10

6.3x10[8
1.2 x 10 2.4 x lofXe-131m 1.6 x.10

Xe-133m 2.5 x 10 9.0 x 10 I6 8Xe-133 3.1 x 10 2.9 x 10 4.5 x.10 ,

6.7x10[5
I 5Xe-135m 1.3 x 10 9.5 x 10 ;

3.1xloj
'

Xe-135 2.2 x 10 1.5 x 10
Xe-138 2.4 x 10 5.1 x 10 3.5 x 10 |

4 I 31-131 4.6 x 10 6.6 x 10''3 2.4 x 10 6

2~

1-132 1.6 x 10 2.8 x 10 1.4 x 100
1.1x10f'

3 i-

1-133 7.0 x 10
~

2.5 x 104 I fI-134 1.0 x 10 6.4 x 10 3.4 x 104
I-135 3.9 x 10 1.9 x 10 7.9 x 10 I8 6 8

TOTAL. 3.8 x 10 3.4 x 10 5.4 x 10
'

From Gland Seal From Turbine Building I!
System Ventilation |

!

Annual Release Annual Release
isotope (mic rocu ries) (microcuries)

31-131 2.2 x 10 1.4 x 102 21-132 1.3 x 10 8.5 x 10 ;
4l-133 2.3 x 10 1.5 x.10 '

I 2l-134 3.1 x 10 2.0 x 10
2

lof1-135 7.2 x 10 4.6 x [
TOTAL 5.4 x 10' 3.5 x 10

Total Concentration TotalFractg
(microcuries/mi ) of Limit

i
~3~

Exclusion Area Boundary 6.7 x 10 4.9 x 10 -j

Fraction of 10CFR20, Appendix B Limit
i
!

-t

O !
!

Amendment 2
(Entire page revised)

,

t

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



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

@ ER Table 4.2-4a

Estimates of Radioactivity Concentration in Hydro
Station Discharges Downstream of Catawba:

Hydro Station Average Stream Flow (CFS)

Wylie M00
Fishing Creek 4860
Great Falls 5150
Rocky Cr. Cedar Cr. 5425
Wa te rce 5825

.(3960)
(4400) x Catawba dischargeWylic =

= ((4860)
3960)Fishing Creek x Catawba discharge

= (3960)Great Falls (5150) x Catawba discharge

= ((3960)Rocky Cr. Cedar Cr. 5425) x Catawba discharge

= (3960)Wa te rce
(5825) x Catawba discharge

@
,

t

S '

Amendment I
(New)

m... _. . _



a

(Page 1 of 3)

ER Table 4.2-5
The Offsite Radiological Monitoring Program for the Catawba Nuclear Station

CRITERI A FOR SELECTION
TYPE SAMPLE OR MEASUREMEf;T OF SAMPLitJG LOCATIONS COLLECTION FREQUENCY

1. Water For comparison purposes water samples
(surface water, drinking are collected:
wa ter , ground wa ter) a. Upstream, well beyond Site and Monthly; Sample b will be

Exclusion Area, (Lake Wylie collected continuously during
control location) operation; water supplies will

b. Within 500 ft of point where consist of representative
liquid effluent enters Lake Wylie monthly samples, Sample e willi

c. Downstream, well beyond Site and be collected quarterly
Exclusion Area (Wylie Dam)*

d. Rock Hill Water Supply (8 miles
downstream) Belmont and Mt. Holly
water supplies (Lake Wylie)

e. Well water samples near liquid waste
discharge and elsewhere within Low
Population Zone.

Measurements of Tritium, Strontium 89, Quarterly
So in above samples.

2. Airborne Particulates Comparison of on-site vs off-site Monthly, sample collected
including iodine, rain locations at distances up to 10 miles continuously
and settled dust near towns and populated areas; and in

prevailing wind directions at points of
highest expected concentrations and
control location.

3 P.adiation Dose and Dose Comparison of on-site vs off-site Dose: Quarterly,
Rate locations near towns and populated areas; integrated total,

at distances up to 10 miles and in pre- duplicate samples
valling wind directions at points of at each location
highest expected concentrations; also i

within 500 ft of point where liquid Dose Rate: Qua rte rl y , !
effluent enters Lake Wylie; and control Single Measurement '

locations.

.____ __________ _ . _ _ _ _ _ _ _ . _ . . _ . . _ _ . . _ - . _ . _ . . . . . . _. _ _ . - _- .-. _.. . . , _ - . . _ _ .. ...-._ _ . _ . _ _ _ . -_
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ER Table 4.2-5 (Continued)
The Offsite Radiological Monitoring Program for the Catawba Nuclear Station

CRITERIA FOR SELECTION
TYPE SAMPLE OR MEASUREMENT OF SAMPLING LOCATIONS COLLECTION FREQUENCY

4. Lake Bottom and Shoreline For comparison purposes, sediment samples
Sediment including Benthos are collected:

Upstream, well beyond Site and Exclu- Quarterlya.
sion Area (Lake Wylie control location)

b. Within 500 ft of point where liquid Quarterly

effluent enters Lake Wylie

c. Downstream, well beyond Site and quarterly

Exclusion Area (Wylie Dam)

5 Aquatic Vegetation and/or For comparison purposes, samples are
Plankton collected:

Upstream, well beyond Site and Exclu- quarterlya.
sion Area (Lake Wylie control location) (as available)

b. Within 500 f t of point where liquid Quarterly

effluent enters Lake Wylie (as available)
c. Downstream, well beyond Site and Quarterly

Exclusion Area (Wylie Dam) (as available)

6. Terrestrial vegetation and Comparison of nearby upwind and downwind Quarterly of pasture

Crops directions in Low Population Zone and in grass (3 times in
control lo:ation season) , corn , beans ,

green leafy vegetables

7. Milk From nearby farms in prevailing wind directions Quarterly

and from control location

8. Fish Fish samples will include both game fish and
rough species (bottom feeders) collected:
a. Within Exclusion Area where liquid Quarterly

effluent enters Lake Wylie (as available)
b. Within 500 ft of point where liquid Quarterly

effluent enters Lake Wylie (as available)
Downstream, well beyond Site and Exclu- Quarterlyc.

sion Area (Wylie Dam) (as available)

. . .



(Page 3 of 3)

ER Table 4.2-5 (Continued)

The Of fsite Radiological Monitoring Program for the Catawba Nuclear Station

CRITERIA FOR SELECTION
TYPE sat 1PLE OR MEASUREMENT OF SAMPLING LOCATIONS COLLECTION FREQUENCY

9 Miscellaneous investigation of special situations found As Necessary
as a result of the monitoring program and/
or station operations, to provide extended
coverage; also as may be required due to
nuclear testing or unusual fallout condi-
tions not associated with the Nuclear Station

O O O
_ _ -- - - -
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ER TABLE 4.2-6

SUMMARY OF RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS

Exclusion 50 Mile
Area Boundary Average

Probability Fraction of Dose

Class incident Class MPC (10CFR20) (mrem)

~3 -2
2 Miscellaneous Small P 2.2 x 10 6.3 x 10

Leaks

2
!

-2 -2
5 Steam Generator I 1.6 x 10 5.2 x 10

Tube Rupture

6,7 Spent Fuel I 3.6 x 10 1.2 x 10 '-2 ~

Accidents

-5 -5
2 |8 Main Steam Line I 1.7 x 10 5.6 x 10

Failure
~3

8 Design Basis I 4.7 x 10 1.8 x 10
Loss of Coolant

~I ~I
8 waste Gas Decay I- 1.7 x 10 5.8 x 10

Tank Rupture

P - May occur but consequences depend upon coolant activity
prior to event.

I - Not likely to occur but censequences presented as one
event in one year.

1

^

.

Amendment 2

O

-
.
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ER Table 4.2-7
Samples, Locations and Collection Frequencies

2.
7. .: 33c o n t: : Le ::: : a er 5- *

g _ ,wy e : ; .- ': : .; :, ,,
c :: : : .: ; : m : .: a0-Qure : .' 't .2 : : : :s i: Er s- ..

3 - 3 ir ts IN 4w: c Srxm ij jj 3j ; { j jg j3 jg 2j ji,

:: :: ,: : s: :: u :: :; ;: aLOCAT10N a: ca :s 3 :s ; :: :. :: 1,1 :: : ;
.

Stit
Withic Eeclusion Area

Rest'icted #res Boundary
g

Point of Marieve Concentration in
Prevailtr5 hird Directiens N N 9

(AE WLIE

Below Mountain Island Staties (Centrol) 3 M g Q g g
Point 500 ft frem liquid Efflueet rischarge 3 g n g g
within lever Lake Sear Effluent Di* charge Ares g g g
wy11. c.. g g g g
Camp Steere SSA g g g

4
res C*7 0 0 0 0
Terk County fark Ares

Q g g g

Allison Creek Accese Are.
0 0 0

Belecat Water supply Intake 3 u

Mt. eetly water surply Inc k. n g

ibcx Hrtt M 3 g
v.ter sur,17 re.e.he it.t.a . a) g n

YatK
3 g

b
M Q

FmT Mitt g g

CATwa G t Scotrr Cew Q g

Fees WimlN 3 mitts cr Sin CE upm) Q 3 Q _
Fees WimtN 3 rius or sin (cW axwer)
Nrutsr rarev 5.3 mtts re Sirt UM axuia)

-
g 3 g

g
Ibtvr or HIGHtsT Gmtro Cmte.mtim IN mst g g g

Fktveca Wire EirEcTret.s (SW AfD T Ox*V.NTs)
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-



} f 4 men n. eJ-a, n 3+- ip- 4 L M e+- p 4

,

.

:
!

O !

ER Table 4.2-8 ;

,

*ADl0 LOGICAL IMPACT OF TRANSPORTED MATERIALS,

+

t

Spent Fuel (a) !

New Fuel T ruck ' or Rail Radwaste

Origin Columbia, S. C. Catawba Catawba
,

Destination Catawba Ba rnwe l l , S . C . (undetermined).

Distance (miles) 70 120 400 - (b) !

Trips / year 11 144 15 33

Dose rate 66 f t. (c) ,

!

(mrem /hr) 0.10 10.0 10.0
i
iCrew dose (d) 0018 4.1 43 3.2

(man-rem /yr)

Population dose (e) 000053 12 .012 .092 i
(man- rem /y r)

!

h (a) Figures for truck and rail are mutually exclusive.
'(b) Approximate distance to Morehead, Kentucky site.
!

(c) Estimated levels; depends on source activity and cask design. |
(d) Assumptions: travel of 200 ml/ day, crew of 2 drivers or brakemen, '

no credit for truck cab shleiding.

!

(e) Assumptions: travel of 200 ml/ day, average population density of 300/sq. mi.,
dose rate reduced by distance and by attenuation in air. ,

,

O
Amendment 1

(New)

- - .- _ - - - - . . _ . - -e _ -



ER Table 4.3-1
Summary of Water Usage in Catawba Nuclear Station

Source D i s pos i t ion Chemical Treatment

Nuclear Service Water Lake Lake No chemical treatment
Condenser Cooling Wa ter Lake Lake No chemical treatment
High Pressure Service Lake Lake No chemical treatment
Water

Condenser Cool ing Wa ter HPSW Lake No chemical treatment; trash filtered out will
intake Screen Backwash be collected and water will drain back to the lake

Low Pressure Service Lake Lake No chemical treatment on portion used for cooling
Water

Filtered Water LP5W Waste Water Chlorinated and filtered through diatomaccous
Collection earth before use. 315,000 gals per day average
Basin

Drinking Water Filtered Waste Water All sanitary waste water will be processed through
(includes sanitary Water Collection an extended aeration tank and sand filter and will
water supply) Basin be chlorinated before going to the waste water

collection basin. 5,500 gallons per day average

Laundry and Hot Shower Drinking To Condenser Waste will go through carbon filters before
Water Cooling discharge. 660 gallons per day average

Water Discharge

Demineralized Water Filtered Make-up to Through mixed-bed demineralizer before use.
Water Plant Systems 216,000 gallons per day average

E
sta
2 n-
-g

-

-

O O O
-
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ER Table 4.4-5. . Amendment 1 (New) ;*

i
- -ia

Value and Productivity of Land '[
i !

|

Shelby Tap N ewpor t AIlen .h,
. f

; Productivity Per Gross Value Est. R /W Est. Value Est. R/W Est. Value Est. R/W Est. Value
Land use Acre Per Year Unit value S Per Acre $ Cost / Acre Per Acre Cost / Acre Per Acre Cost / Acre Per Acre

1. Duke Power Lanes: 570 Bd. Ft.I 32.67/MBF 18.62 I2

All Forest'
,

,

l- :
I 2. Private Lands: }
, *

j Forest 130 Bd. Ft.3 32.67/MBF 4.25 1000 500 617 500 434 434
.

1 4
.

Crops 290 lbs Cotton 31/16.4 89.90 1000 500 617 500 434 434
a

Pasture 2212 lbs. Milk 5 .69/lb.5 1.526.00 1000 500 617 500 434 434
! iI
'

t
i

i
i.

. 1 Soll-Site Relationships. Stand Structure. and Yields of Slash and Loblolly Pine Plantations in the Southern U. S. by Colle & Shumacker|

. t
.

t
' 2' Crescent Land & Timber Corp. Annual Forestry Report No. 32, 1971

3 Forest Statistics for the Piedmont of South Carolina 1967, U. S. Forest Service ;

I i

4 South Carolina Crop Statistics, it.S.D. A. and Clemson University 1967 !
t

I5 South Carolina tivestock and Poultry. Statistics. U.S.D.A. and Clemson University, July 1965

f

.

-}
r

I

!

|

|
.

E
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ER Table 4.10-1

Commitment of Materials ;

|

A, Control Rods
r

Mate r ial KG / Uni t Amt. Recovered (KG) ;

'

Silver 2791 0

Indium 365 0

Cadmium 143 0 |
|

B. Burnable Poison Rods |

Baron 70 0
-

,

t

C. Boron in Reactor Coolant

Boron 12,960

|

D. Fuel ;

Uranium 1,328,080 at 3,27 1,270,960 ,

average enrichment

. 9~ Zirconium 302,680

1. Control Rods have an expected lifetime of 10 years so these numbers ,

represent approximately 25% of commitment for life of plant.
,

2. This number represents Boron lost due to Helium production and waste ,

f rom evaporator bottoms. ,

.

.

!

t

?

)

!*

r
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Amendme nt 1 .[

(New) ;
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('
FILTERED WATER SYSTEM (4.3.2)

Diatomaceous Earth - 920 lb/wk
3170 gal water / week

DEMINERALIZED WATER SYSTEM (4.3.4)

Mixed Regenerant Waste Water Containing '

|
^ ^2,620 lb Sodium Hydroxide (100%)

and 1,710 lb Sulfuric Acid (66*Be) COLLECTION BASIN

per week (4.3.3.6)

Total Volume - approximately 53,000 gal /wk Total Capacity-25 million gal
Drawdown Capacity-5 million gal

|
.

I
u j

l OIL TRAP |

TURBlNE LUBE OIL PURIFICATION UNITS
r Lost Oil - O to 20 gal / week /

'- '

To Lake
j

/ i
l<

SEWAGE TREATHENT SYSTEM (4.3.3.3)
'

Treated Domestic Sewage

38,500 gal / week

i

Block Diagram of Chemical Discharge to

( CA VBA U AR S TION l

ER Figure 4.3-1

Amendment 1
(New)
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f CATAWBA NUCLEAR STATION
ER Figure 4.4-1

Amendment 1
_ _



,

i

ER Tabl

Principal
Acreage ;

Corn Whe a t
Harvested

County Cropland-Acres Acreage Yield Acreage Yie
2NORTH CAROLINA

Anson 31 659 4 000 65 3 400 3
Burke 10 341 3 220 65 497 2
Cabarrus 29 661 1 944 55 3 882 4
Catawba 32 249 5 500 50 4 500 4
Cleveland 41 789 3 000 60 3 500 5
Gaston 14 647 2 000 60 3 000 4
tredell 49 643 10 275 54 6 750 3
Lincoln 29 956 4 500 65 5 000 4
Mecklenburg 18 891 2 130 50 1 094 4
Rowan 56 598 8 065 55 6 813 5
Rutherford 15 603 4 000 33 1 000 5
Stanley 44 878 7 144 55 8 823 4
Union 87 540 12 500 72 16 500 41

SOUTH CAROLINA 3
Cherokee 20 458 400 28 950 36
Chester 24 030 1 250 21 320 30
Chesterfield 58 279 2 900 15 1 000 32
FairfieId 8 844 750 20 200 22
Kershaw 30 257 4 750 22 750 35
Lancaster 12 067 1 200 20 310 35
Laurens 37 066 500 22 2 370 35
Newberry 34 458 2 100 21 1 550 38
Spartanburg 61 842 1 400 23 2 400 35
union 8 813 450 20
York 31 231 1 550 23 220 36

1. Yields in Bushels per Acre
,

i2. Data from County Extension Chairman
I

North Carolina Department of Agriculture (

3 Data f rom South Larolina Crop Statistics !
;1970 Preliminary
,

South Caroline Crop and Livestock Reporting Service
)

i
;

1

;

i

,

% 5pmph M

. -



_

e 4.4-2

FoodCrogsd Yield

L Oats Barley Soybeans

Id Acreage Yield Acreage Yield Acreage Yield

2 600 70 1 400 50 12 000 29
440 36 195 33 1 200 29

2 608 56 1 504 35 3 403 25
3 200 85 3 000 60 7 000 30
3 000 60 1 800 55 8 000 20
2 500 55 3 000 60 3 000 25

10 440 58 5 800 52 10 300 25
4 000 50 4 000 60 10 000 25
1 182 47 930 27 1 780 22
5 951 56 6 608 35 5 026 25

800 43 300 50 3 000 30
3 195 56 4 098 35 8 109 25
3 300 55 1 600 47 39 000 26-

270 39 340 38 | 1 200 20
480 35 350 36 1 400 21
720 39 250 34 25 400 19
220 33 50 36
240 33 300 44 9 900 20
460 38 50 34 1 200 20

1 550 46 1 600 53 6 000 20
4 100 42 1 750 47 11 500 19
1 850 43 950 37 12 600 18

160 39 40 38
600 40 350 50 1 200 21

=

ANSTEC
APERTURE
CARD

Also Available or)
Aperture Card

9 40 eu 90 2 3 s - 2.

_._.
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ER Table 4.4-3 (Page 1 of 2)

Industrics Within 10 Miles

Key Number of
Symbol Name Employees Type of Business

M- 1 Shuford Mill, Clover Plant 45 Textiles (commission flocking)
M- 2 American Thread Co. 450 Textiles (thread, rug and knitting yarns)
M- 3 Chadburn Hosiery Co. 40 Distribution center for womens hosiery
l+ 4 Kent Moore Corp. E.I.P. 25 Metal finishing
h- 5 Cannon Mills Co., Plant No. 3 300 Textiles (sheeting)
M- 6 Crown Southern, Neely Plant 80 Textiles (spinning)
M- 7 Springs Mills, Ft. Mill Plant 1 138 Textiles (sheeting)
M- 8 - Springs, Mills, White Plant 595 Textiles (sheeting)
M- 9 Randolph Yarn, Inc. 128 Orion
M-10 Hosicry Corp. of America 150 Finished nylons
M-Il Smith Cr.terpri es 350 Christmas gifts, Easter baskets, etc.
M-12 York Corrugated Containers 160 Corrugated boxes,

M-13 M. Lowenstein & Sons 401
M-14 Celanese Fibers Co. I 995 Acetate triacetate filament yarn

'

M-15 Star Paper Tube 126 Paper tubes
M-16 J. P. Stevens Co., Aragon Plant 500 Rayon & Synthetic fabrics
M-17 J. P. Stevens Co., Industrial Plant 850 Blue denims
M-18 M. Lowenstein & Sons 3 225 Print, dye & finish cotten & synthetic yarns
M-19 Ostrow Textile Co. 107 Finish, sort & package bed linens, towels

and blankets'

M-20 Mt. Vernon Mills, Inc. 215 Combed cotten and blended synthetics
M-21 Associated Mechanical Erectors 100 Machinery installation,

! M-22 Westinghouse Nuclear Turbine Plant 900 Nuclear turbine manufacturing
M-23 B. F. Goodrich, Footwear Co. 216 Warehousing footwear
M-24 Fruehauf Div. Fruchauf Corp. 350 Trailer manufacturers

. M-25 Southern Acom Sales 24 Vending machine distributors
'

M-26 Cone Mills Corp. 425 Unfinished cloth
i C- 1 Ivanya, Inc. - -

i C- 2 Diamond Shamrock Chemical Co. 100 Special chemicals
i

~ . ~ . . . . . . . . . . _ - . ~ . . . . . . . < . - - - - - . - . ~ . . - . _ , -. ..-.~,,_m. - _ . - - . _ . . . , - - . . . . - .___.<.-m,,.m.... -~-. , , ~ - - -.- . . . .-- -, . . - ..
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ER Table 4.4-3 (Page 2 of 2)

Industries Within 10 Miles

Key Number of
Symbol Name Employees Type of Business

- ARROWOOD INDUSTRIAL PARK

Superior Stone Co. 79 Rock quarry, crushed stone

Whitin Machine Works, Inc. 100 Textile sales and warehouse
Cisne & Associates, Inc. 200 General contractors
industrial Piping, Inc. 125 Piping contractors

Hayes-Albion Corp., Textile Division 67 Aluminum beams
Henley Paper Co. 27 Paper warehouse
Buxton, Inc. 7 Manufacturer of Buxton billfolds

Armstrong Cork Co. 55 Manufacturer of carpet backing

Crompton & Knowles Corp. 80 Manufacturer of textile machinery

Eastex Packaging, Inc. 100 Manufacturer of folding cartons

American Barmag Corp. '00 Manufacturer of textile machinery

Wrer.n Bros. Carolina, Inc. 75 Hyster forklift sales

St. Joe Paper Co. 90 Manufacturer of corrugated containers

Display Fixture Co. 100 Panufacturer of store displays

Gill Mfg. Co. 35 Manufacturer of farm & industrial machinery

Microtron Corp. 35 Manufacturer of air filters
inmont Corp. 82 Manufacturer of printing ink and dye

Style Craft Packaging 250 Packaging of plastics
Duff-Norton Co. 360 Manufacturer of hydraulic jacks

General Tire and Rubber Co. 800 Manufacturer of tires

General Foods Corp. 29 Fcod dis tributior,

W. T. Grants Warehouse 40 Freight warehouse
Allied Chemical Corp. Not in operation

t

!

!

| O O O
_ _ - _ _ _ _ _ _ _ _ . - - _ _ _ _ _ _



ER Table 4.4-4 (Page 1 of 2)

Public Facilities and Institutions

Libraries Name Population Distance D i recti on
L-1 Fort Mill Public Library 36 8.2 ESE

L-2 Rock Hill Public Library 120 9.2 SSE

L-3 Winthrop College Library 750 7.9- SSE

L-4 York Pulbic Library 33 10.2 WSW

L-5 Clover Public Library 44 9.5 WNW

Parks
P-l Little Mountain Family 300 4.5 NW

Campground
P-2 Catawba Girl Scout Camp 135 2.4 WSW

P-3 Bethelwood Camp 100 6.2 SSW
P-4 Childrens Nature Museum 500 3.1 SSE

P-5 Harris Road Park and 150 7.4 ESE

Playground
P-6 York County Park 100 2.5 SE

P-7 Camp Thunderbird 532 4.3 NNE

P-8 Camp Steere 200 3.9 NNE

P-9 Mecklenburg County Park 1 000 7.4 NNE

O-
Prison Camps

PC-1 York County Prison Camp 90 8.7 SW

Schools
S-1 Middle Elementary School 805 9.4 WNW

S-2 Clover High School 775 9.2 WNW

S-3 Episcopal Church Home for 668 9.9 WSW
Children

S-4 York Centralized High 1 046 9.7 WSW
School

S-5 Bethel Elementary School 290 4.0 NW

S-6 Riverview School 178 6.1 ESE

S-7 A. O. Jones School 588 8.3 ESE

S-8 Fort Mill Junior High 431 9.0 ESE

S-9 Carother's Elementary 553 8.4 ESE

School
S-10 Fort Mill High School 695 9.3 ESE

S-Il York Road Elementary 560 7.1 S

S-12 Northwestern High School 1 639 7.3 S

S-13 Rawlinson Road Junior 1 250 7.2 5 >

High School
'

S-14 Ebinport School 557 6.3 SSE

S-15 Catawba Academy 319 5.8 SSE

S-16 Rosewood School 648 6.1 SE

S-17 Rock Hill High School 1 858 7.5 SSE

S-18 Richmond Drive School 603 7.4 SSE

O' S-19 Winthrop College 4 500 8.2 SSE

S-20 Ebenezer Avenue School 512 8.7 SSE



|

ER Table 4.4-4 (Page 2 of 2)

Public Facilities and Institutions

_chools Name Population Distance D i re ct i on,

S-21 Frlendship College 236 8.9 SSE
S-22 Finley Road School 414 8.7 S

S-23 Sunset Park School 484 9.4 S

S-24 arcade Victoria Special 220 9.2 SSE
Education School

5-25 Sylvia Circle Elementary 419 10.0 SSE
S-26 Central Elementary 426 9.7 SSE

S-27 Sullivan Junior High 1 750 9.4 SSE
S-28 Northside Elementary 471 9.2 SSE
S-29 Belleview Elementary 412 9.9 SSE

S-30 York Technical Education 1 263 9.3 SE
Center

S-31 Clinton Junior College 217 9.8 S

S-32 Olympic High School 1 570 9.3 NE

S-33 Steele Creek Elementary 586 9.2 NE

S-34 Pineville Elementary 500 10.0 E

Hospitals

H-1 York General Hospital 762 7.0 SSE
H-2 Devine Saviour Hospital 228 10.7 WSW

O

.

O
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Land Use (Acres) IVithin A 50 Mile Rodius

Cropland Posture

% Total Other
$nty County Area Harvested idle improved Unimproved Lands

OLINAI

22 6 %5 4 708 5 i17 992 29 623
Il 1 193 1 153 1 077 396 8 803

rus 97 28 771 23 299 26 635 9 028 83 222
22 7 095 7 105 5 907 1 694 17 877

.lond 99 41 371 51 856 41 878 8 385 96 117
100 14 647 23 743 18 304 7 743 56 695 i.

.il 36 17 871 15 652 19 722 3 562 46 286
{in 100 29 956 31 623 14 486 7 370 61 054 +

sneurg 100 18 891 28 724 20 156 11 535 85 714
36 20 375 10 823 14 358 4 023 37 799

,

-rford 24 3 745 8 603 5 477 1 345 32 681 !
y 45 20 195 10 872 13 027 3 998 39 006 -j

100 87 540 34 139 51 404 6 786 174 001 '

&AROLINA

. ee 100 20 453 15 918 3 148 7 536 58 311 j
er 100 24 030 13 333 13 707 26 124 110 321 |
erfield 19 11 073 49 191 969 I 936 20 494 |

~|ield 65 5 749 3 501 2 020 8 737 62 082
w 21 6 354 2 791 279 I 573 21 986 |

ster 100 12 076 4 915 5 077 12 958 71 100
ns 01 371 191 89 166 1 308 i

rry 07 2 405 605 572 1 198 7 940
onburg 27 16 697 8 584 3 472 6 137 23 677

93 8 I96 II 616 2 750 11 106 59 901
100 31 231 19 695 10 906 24 715 106 421

forolina Total 298 615 252 700 237 548 66 857 768 878
rolino Total 138 640 130 340 42 989 102 186 540 541 |

0 FIFTY HILES 437 255 382 640 280 5 7NSTE06' 43 '3'd"

APERTURE
CARD

:

Also Avaitable on |
Aperture Card j

9406090213 - j

C A BA NUCLEA TATION j

ER Figure 4.4-14 i
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Milk Cons Uithin A 50 Mile Redius

Number of Cows % County in Number Cons
County in County 50 Miles in 50 Miles

North Carolina'
|
iAnson 1 002 22 221
|Burke 802 11 89
!Conorrus 2 821 97 2 737 l

Cotowoo 3 971 22 874
Clevelond 3 086 99 3 056
Gaston 3 550 100 3 550
fredall 10 lli 36 3 640
Lincoln 2 562 52 1 333
Mecklenburg 2 846 100 2 846
Rowan 8 031 36 2 892
Rutherford i 569 24 377

3Stanly 2 724 45 1 226
Union 3 753 100 3 753

South Carolino
Cherokee 900 100 900

,

Chester 3 400 100 3 400
Chesterfield 250 19 48
Fairfield 600 65 390
Kersnow 700 21 147 $
Loncoster 300 100 300 {Lourens 3 400 01 34 !~

Newberry 6 200 07 434 |Sportonourg 2 500 27 675
|Union 800 93 744 '

York 2 000 100 2 000

ANSTEC ITOTAL 67 878 35 666
|APERTURE ;

CARD

AlCo Available on
Aperturo Card

9406090213 -

C TA A UCLEAR STATIO

ER Figure 4.4-15

,

, _ . .i



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

e, w ==:s

N
h

^ //
h _/

// \\

| f,'s#/
.W \. \ \ '<',.

,\
';

// \ s
' ''s, ,

,, w/j- ..

{"( |
. ,

p' ' t -% '' .-

$ / ', [-
'

.. y#
vQ ' b" .g,( h$

''$- 1'

'$.y- i / t&''
$ C. os

~
N e : ..e, n

j p x
.

j[N de . . , ,
,

. )g /'

'w_ |?"' / -f
'

:

A ,

'N
',/ fi s\ .x

u .ut [l\,,,,

'd\ //

.C3{-
_. % , %|( <,

/ hs )- I b'

fh!;me, ,

w;$m[
-

n x :./ :.
Tru<, - %/

j#-~-----_-- . _ _ _ . _ 'g . w"~ r a. %,

e N t !" '

N |'

a \ '

_.

- ~ ~ ~s., ,'

.Y'" \ * '
-g g '

A ss

)N' ' .I , . <

[- A

j/f\4 '

/ \

/ !

'
,,

U.?1i !
.. V, '

DETAILS OF IPOVSTRIES ARE GIVEN f $'
t,,/re e / -ON TABLE

I )44-4

i

i

!
,

1

|
'n

% Wuulup emm e
d'



h
2s %

. . . .~A
l'b, v -

..

.

L {=w.. Nm
. . . . 17%

e?
g#~.: ..X. egt,s. Js '

N
hxgp\- .d

t;:.
/ f ? ,?w' V.~;

-g i ~oc ' '),

, jj; Ng. \ '\
.,'

9
': .eb% -

|'

Y i . V wir'
,-

/ 1[ ,. \ -
~

: .
~ r,.

yy<-~~f.''.. a.uc to13[
#

,

II .o .*
APERTURE

*1 s' 9

~

4,f'-.

/ -

-
' OARO

.w
/~na

M3 #4 // ~ . .. ,.\.
-

. - .

Also Avaliable on
Aperture Card/: ..s .

. . .
. . , -

' N ~

/' l' ,M $,7
|,! LL2tc

M * IWSTR!Esf.:
Il _

C * CHEMICAL PLANTg
4 e N

[
'i ,,/'%* , , "

.. :.-.y; X i _. _o , ,
__

a

y- _' ; SCM th emJgt

> ;
i

./ g s'

\
\

0406090213 -
ROUTES, LOCATIONS AND
INDUSTRIES IN VICINITY

a) CATAWBA NUCLEAR STATION
.

ER Figure 4,4-16

.. ,



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

(
F4

[ --

'N

[ -%' 3' 't

\

' I,

~,,

u J~/ h
.

N/ ,/ x g "
! ,/ / / ea

.N. 'N \
'N/ / p- - q'~ %, 6p

,

j j/ ; y ,' % y 'x ' ,
',-

e s / s s
\

| ,',[f / '' (^ h,$Y |' ~.;'f I y ,

x x

[ / / iI I ,| A \

c. . i '
> , } ', '

\

a

!
{

.%
,

'
.

! ;
g

-

) \!

,

} A
*

\
\ \ \ '\ %

,

i ('' |

|| |~ Nd ' |

_

'

\ \ ** '

!s x x ,, &\y i. . _ - , , - ,

i \1
, , , '

'

,

,

\ ' I ,, ,.
s *t -

[j '
s o s sga e s ,

'
<

' ,

,_ _ __
/

- '7 - -~~

* , ,, '

% g.--
/ @'N

L EGE ND
"

p RESOE?G
,

s SCHOOL. . . -

s, C CHURCHs
,n , _ g . HOSPtTAL
s y FARM

0 DAIRY

OF t4EAREST RESIDEt4CE, SCHOOL,
C URCli, 10 SPITAL, rARM & DAIRY

O *[h CATAWBA NUCLEAR STATION

tR r4eere 4.4->>

Amendment 1

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



I
|

- --

PUBLIC FACll
INSTITl

| -
N

\

Il$MP

3 ,

N.C . \[ '

- - - -

S.C. " "'

:
S

e

'b
&

Y & -

2 p, (f ,

/; A .se

\
:
'

/ 27

\< % _ _IT>

\ P2,,

*8 m-
.

s y
53 N

pt% sourn n;, -h 4k y I
4 ,

\ u.. &. u _ .
\-

l'H2 \ 6
.s4 g P.

eci g . . .

^
N.

N /
/g

N si3 * S il
,

\ $12

\
\
\
\

\ ou

\ /

2 I
,

SCALE IN t'
|

DETAILS OF PUBLIC FACILITIES a
INSTITUTIONS ARE GIVEN ON TABLE 4.4-

- . - -

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



.lTIES AND
ITIONS

'
4

-
. }$
)

d
'>b

.- J,1
-

I * S 32

% |b,$.

4 .

!2 !
P 1

,_ y

}} .7 C |- y
-pm /

fx [ s 34

o ./ .
'

. kQ.
y

|]e n
''

. <

g %Ii '
#6 | 2

(fkh
! " * ** ANSTEO"5

. .

, " so APERTURE- -

C'J"' ''!13'

1%"'t' , % s

-. A"
,s Also Availab o oni f
I

.

.HI
.

Aperture Card
# ky%8 21 ''

N

_z. sz,.
y.sze':.. .,,,

y.m

.n.s'y
#'s|$27

-

LEGEND

S SCHOOLS

'h'

H HOSPITALS 9406090213- O-

ds L LIBRARIES" *

P PARKS 1

PC PRISON CAMPS PUBLIC FACILITIES AND INSTITUTIONS
4

f k CATAWBA NUCLEAR STATIONw
'' ER Figure 4.4-18

. . . ..



j . . , .. .
.

. .

p seum ""

\Q
me
;ty e

4 , ,

-i n'

<\^\\
k N

*-

c.
4 3 i

5j $TANDBY NUCLE AR
,

i

@ { k SERVICE WATER FONDx,

'E 'N
\t \ \\

'

s
~

~ g~e m - - Q'\ xx_x
\ t=

..

, -

\9, ;
jf k- Qj.__\{ kis t ,urA

x s ,

- . z \s ;i .._._ 6IElL.gi .,,..n_.__ ___ s2Lfy._ y*
y ,\

\
r -- xxN ,

-
p ,

's ?,(
. s ,7

_ r' *N ''

$

$$p'h(m'4..
- . Mp

> ~

CesN =
\, g% . , \ \ g si

# \.' i
. y k\ '

x x i
\(' ,

KM:,0 \ \ '\-\

\ ij 'N53. . ~ *%1 k\t

'k\i

' +k { UFE POWER CO
A

\ \ Np % ADMINISTRATICEi
-

D '\ BUILDING --~|
3 c, , \%

CONSTRUCTONAcccss ao e ,,,,.j

keRwT< uNEm%en|'d[W &
s

.

,,
a;.,\,j' ACCESS RAIL %ADm[u

. A1,' *1
-n,.

QA / ,A-/
\ , /,

\ y xs 7, 7 ),- /. . ',3

g
-

)\\~ y '' ,,gT) 5. k
i s-

/
i nAQPs y)q, ge m ocA -g g-x w- we y( x

x q
h |j >:p, 'N

n
| |fjf ~

\ ||| |
\ h, |&n

hf?ft|v,
;

y

h3 ie
)

s
Ict

,

R

ts n ,r ce nw i
-

_.

-

'__ s 1



,

e

i,ye
'

.
.. / urt s vur

i\
l *

\ T-DmE O

Ds h
7 cur 1- s

S
j

a;;
~,Aa u.~u

CS , v
, c,

' * en ut
.suitoincs g G - 9. / 3

r

I

- qruneine

o~ x /e m @gw ,.w~cwo
\y

c~c-
Ap @r * - t Aururm Etoc ,

r u.3 < __ 3
j,,f

'[fd }('G'C1h.
~

.' f) \

A r.m '/ ~

yxAHD EL 'N 4
NDB s \

',

% d :6 . .,ElcEh -agggsn
ANSTEC

9

osing -%
\ APERTURL

' t,

gANENT Os/ CARDss " ^o

/[C2+.- = I=3*% Aiso /u'aHaMe on.q 4 .

%'R ; Apertura Card
~~

. . _ _ _ _ . . - -

y.

'N
LNE WYUE

f

'
.. _ . -_ . I O - - - .-

TRANSMISSION LINES & RIGHTS OF WAY

CATAWGA NUCLEAR STATION

ER Figure 4.4-19

9406090213-
.s._ - we>

_



,

.\ \
!

N.sr

v.
xs

N ipF<3
.; y t''

-
,

N , \
N | <s % s

!sx g

'( (\ [N '

'N i _

V4 N'' ;j x! s,. s

a p. --| 'gs x
x .. M. -

N- xs
. f. s N

N | ' j '!.'s A is
s

N.
.

p '

fj 'l
q \ ,

N'x Ni,W s- N

'5 0p -.

s
\\

c' fg \ !-
\N) N, ; '

\y_'' x N
| ,.s \N ,-

'NxN .s , ~
s

' I f'
'N

x
. N~

"

.
, ' N

,i , L

' ~

! ,,
';
.,

ifj4%d|f ". j , p - g%)|fp/ A[w
-

'
'

jf

is#, - .
\; f -

4

pr MQ@$2F
; kfM|h?f i

3'

5
-

\

$k iR *)
,

f 1 ,
se - "

% jf d@f JkM** - : ' k f;E % '~
s

%^ m4 - ,

, _ *x "{:

, !.

Y d iW }
"

35"+ gf%
,

b tk ' < t
, _. ,gh ;s

...
'

''

[.: - ! j g. 9*? . '
-

art

e v ;
. 'f

.
-

# '

i+*b,Ig , , , . -, _

;,
-

' > R$ ij, .'j ~ p;, TRANSf4ISSION TOWER 230KVc,.

|
'

| ,fil _,

,Y '':|,} Y
' &g

f

,,

E, % . Ldla f[gy , . j{t 'cjjg-| t;j; ", , ige,
' v 8 CATAWBA NUCLEAR STATION

'

_
,

-- % % s u:4 w
~~ ER Figure 4.4 20

i

|



O O O

W. GILL WYLIE President gj!ar[Ditt EiWiSipH
28 W. 40th Street
New York Office: 202 Southern States Trust BuikEng

W. S. LEE. Jr.. Vice Prest. & Chief Engineer Telephone No. 333 Bell
W. H ARBERT MARTIN. Jr.. Sec'y & Treas. F. D. Sampson. Superintendent
l\ock Hill. S. C.

F. D. SAMPSON. Supenntendeni
Charlotte. N. C.

6atallilla }I11111Pr6 1111t}1811gI
brhWill.B.E.

'

The Company begs to announce that they will be ready to supply
Electricity for any and all purposes on or before

August 15, 1904.

Mr. Lee will be in the Charlotte Office every Tuesday.

CATAWBA POWER COMPANY ANN 0UNCEMENT
AUGUST 15, 1904

CATAWBA NUCLEAR STATION

ER Figure 4.4-21
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MOUNTAIN ISb4ND RESERVOIR AND LAKES WYLIE AND NORMAN

! FISH STANDING CR0P AND HARVEST ESTIMATES j

The predictions of fish standing crop and sport fish harvest in Mountain Isicnd,
I Wylic and Norman are based on correlation and multiple regression analyses of :

j
f data from reservoirs throughout the United States and from comparative i n f o r-

mation on other Catawba River impoundments. Regression formulas and partial !
'

correlation results used in the forecasts appear in the following publications: j;

! t
i

I Jenkins, R M 1968. The influence of some environmental factors on standing ;

crop and harvest of fishes in U S reservoirs. Reservoir Fishery Resources j
Symposium, So Div, Amer Fish Soc, Athens, Ga, April 1967. p 298-321. !

Jenkins, R M and D I Morais. 1968. Ef fects of thi rteen environmental variables |-

| on fish standing crop in reservoirs. Proc 48th Ann Conf West Assoc State Game |
| and Fish Conm: 332-342. i

|

f Jenkins, R M 1970. The influence of engineering design and operation and other
environmental f actors on reservoir fishery resources. Water Resources Bulletin
6 (1): 110-119. :

i
l

Jenkins, R M and D I Morais. 1971. Reservoir sport fishing effort and harvest |

in relation to environmental variables. In Reservoir Fisheries and Limnology, !

Amer Fish Soc Spec Publ No 8, p 371-384 |
1 i

4 i
j National Reservoir Research Program. 1971. A compilation of multiple regression '

] formulas for use in estimating fish standing crop and angler harvest and effort
a in U S reservoirs, 10 p. (Attached).
l

'he predictions for Mountain Island, Wylie and Norman are predicated on analyses>

; of data f rom two groups of reservoirs (Table 1), and do not account for the
j effects of heated water discharges.

i
; PREDICTED STANDING CROP
!

| Mountain Island Reservoir is classified as a hydropower mainstream reservoir of
type 3 (Na-K, CO -HCO ) which does not form a stable thermocline. Achemical 3multiple regression (Formdla 14, NRRP, 1971), which explains 47 percent of crop,

i variability indicates that total fish crop in Mountain Island should be about '

j 120 pounds per acre. Cove sampling during the period 1957-1965 yielded a
! mean of 105 pounds per acre (Table 2). The shad crop is predicted to be about
'

78 pounds per acre (Formula 17), compared to actual recovery of 70 pounds per
acre in cove sampling. The predicted crop of sport fishes of 46 pounds per
acre is much higher than the 26 pounds per acre obtained in cove sampling.

.

Mountain Island has a steam generating station on its shore. Cooling water for
this plant is drawn f rom the upper end of the lake and dhcharged into the lower ]
end several degrees above normal intake temperature. "The cumulative effect
of this warm water on the reservoir is not known although good catches of
various species of fish, especial!y whi te bass and catfish, are taken f rom the
warm-water discharge during the winter months." (1966 No Car D-J Project;

[ Completion Report. Minco)
!
|
|
!
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| Tabic 1. Mean values of environmental variables in National standing crop
j and harvest s amples compared to those est imated for Lakes Mountain Island,

,

j Wylie, and Nortnan with estimated angler ef fort and harvest at an assumed ;
, reservoi r age of 20 years. '

!

I

Nati onal
standing National<

Environmental crop harvest Mcuntain Lake Lake
! variable sample sammle Island Wylie Norman
i

Area (acres) 15,800 14,650 3,235 12,455 32,450

Mean depth (f t) 28 35 18 22 344

! '
,

| Outlet depth (f t ) 49 61 30 48 35 & 85 |
I

Fluctuation (ft) 17 25 5 4 12

j Storage ratio 0.45 0.67 0.035 0.09 0.56

! Shore development 11.8 8.5 7.7 20.8 20.6
:|

| Dissolved solids (ppm) 162 282 40 45 33
i

Growing season (days) 190 19: 215 220 200

| Age (years) 19 20 201: 201- 2 0r-

Est. area-weighted
mean values,

|

.
Angler-days / acre

(4.0 hrs / cay) 6. 7 9.0 8.5 5.6x
i

| An g l e r-hou r s/ac re 30.4 39.1 31.0 24.7
2

Harvest in Ib/ hour 0.5 0.54 0.58 0.53

Harvest in Ib/ acre 14.6 21 18 13

?:Assurred reservoi r age

2/ Formula H + M (NRRP, 1971)
3/ Formula M (NRRP, 1971)
4/Fo rmu l a H (NRRP, 1971)

O
ER 4A.1-2
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Lake Wylie is also classified as a hydropower mainstream reservoir, chemical
t ype 3, without a stable thermocline. The predicted total standing crop is |
174 pounds per acre (Formula 14) compared to 162 pounds per acre derived |
from cove samples (Table 2). The predicted clupeid crop is 75 pounds per i
acre (Formu la 17), compared to field estimates of 100 pounds per acre.
Predicted sport fish crop is 64 pounds per acre (Formula 2) compared to the
cove sample mean of 56 pounds per acre. Predicted crop of the remaining i

species (primarily carp and suckers) is 35 pounds pe r acre compared to the
field estimate of 6 pounds per acre.

:
Lake Norman is classified as a hydropower storage reservoir, chemical type |
3, with a stable thermocline. Total fish crop is predicted to be 118 !
pounds per acre. Samples taken during the first three years of impoundment
averaged 127 pounds per acre. The predicted clupeid crop is 55 pounds per '

acre (Formula 13) compared to the field estimate of 66 pounds per acre.
The predicted sport fish crop is 53 pounds per acre (Formula 2) compared to
the field estimate of 56 pouna's per acre (Table 2). Predicted crop of the
remaining species is 10 pounds per acre, compared to the field estimates of

,

5 pounds per acre. ;

in calculating standing crop, the outlet depth was considered to be 35 feet [
(the top of the submerged weir near the dam) . If the outlet depth is !

cons idered to be 80 feet (centerline of opening in the dam), the predicted
tot,al crop would be 15 pounds per acre less (103 lb/ac) . clupeid predicted i

crop would be 10 pounds per acre less, the crop of other fishes 5 pounds !

per acre less, with no change in the predicted sport fish crop.
,

Species composition and relative abundance is similar in the three reservoirs
,

(Tcble 2). Principal apparent dif ferences are a higher crop of shad in
Wylic and higher crops of redbreast sunfish and bluegill in Norman (the
newest impoundment).

'

PREDICTED ANGLER HARVEST AND EFFORT

Analyses of the influence of ten environmental variables on angler effort
and harvest (Jenkins and Morais, 1971) have revealed highly signific, ant'

(0.01 level) negative relationships between reservoi r size and angler effort
and harvest per acre; between reservoir age and rate of harvest and total
harvest; and a positive relation between length of growing season (f rost-
free days) and angling pressure and yield.

.

A multiple regression involving area, dissolved solids, growing season
and age (Formula H) was chosen to calculate angler ef fort and sport fish
harvest for the three reservoirs. angler-hour estimates are based on

harvest estimates (Formula H) and harvest rates ( Fo rmu l a M) . Predictions
,

of harvest (Table 3, Figure 1) indicate that yields per acre will be highest
in Mountain Island, followed by Wylie and Norman. However, due to the
influence of reservoir age, harvest from Lake Norman is predicted to be
highest this year (1972) (17 lb/ac), folloved by Mountain Island 4

(16 lb/ac) and wylie (14 lb/ac).
,

t

Predicted rates of angler harvest (100-year mean) a re h ighest in Wylie
(0.58 lb/hr), followed by Mountain Island (0.54 lb/hr) and Norman !

(0.53 I r/hr) , in terms of annual harvest, larger Lake Norman should
produce the highest 100 year mean (375 ,000 lb. per year), followed by

;

ER 4A.1-3
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Table 2. Sunmary of reservoi r rotenone sample resul ts reported by the North
Carolina Wildlife Resources Dept (Mountain Island, Norman) and South Carolina
Wildlife Resources Dept (Wylie) in D-J completion reports, 1958-1966
't' = iess than 0.1 pounds; "p" = present

Mountain Island Wylie Norman
4-year mean 8-year mean 2-year mean

Species (m i d-po i n t = 1960) (mid-point =1961) (mid-point =1964)

Longnose gar t t -

Gizzard shad 66.0 99.5 64.8
Threadfin shad 4.1 0.8 1.5
" Minnows" 0.2 0.9 0.1
Carp 6.5 - 0.5
White sucker - - 2.8
Redhorse sp. l.3 - 3.5
Carpsucker sp. 0.8 2.8 -

White catfish 1.1 0.5 0.4
Channel catfish 3.3 -

Catfishes sp. 4.1 4.7 -

Bullheads sp. - - 1.8
White bass 0.6 0.7 0.3
Yellow bass - - 0.2
Warmouth 0.1 t 1.0
Redbreast sunfish 1.4 1.8 10.4
Pumpkinseed 0.1 0.6 2.2
Bluegill 1.1 3.0 23.6
Sunfish spp. 6.9 27.0 (37.4)
Largemouth hass 5.9 6.6 3.9
White crapp;e p p 3.5
Black crappie p 3.7
Crappie sp. 2.5 3.0 (7.2)
Darters sp. t t -

Yellow perch 2.0 4.5 4.5

Total 104.6 161.7 127.3

Sport fishes total 25.8 55.7 55.5

Clupeid total 70.1 100.3 66.3

|
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Table 3. Predicted annual sport fish harvest in Lakes Mountain Island, WylieO and Norman, in pounds per acre, through 100 years of impoundment (Formula H) ;

I
,

!

Sport fish harvest in pounds / acre
Age of ;

Reservoir (years) Mountain Island Wylie Norman |
i

1 52 45 33 j
;

2 42 36 27 i'

t

5 32 27 20 |
1

10 26 22 16 |

20 21 18 13
!

50 16 14 10 i

;
t

100 13 11 8 i

!

Mean (100 year) 18 16 12 !
!

!*

O
4
i
i

>

i
f

!
i.,

!
!

i

!e

!

,

!

I
L

!
.

6

i

9 .
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Figure 1 Comparison of predicted sport fish harvest in Mountain Island, Wylie
and Norman Reservoi rs through 100 years of impoundment, calculated by Formula H.
Predicted harvests for the current year (1972) are indicated.
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Wylie and Mountain Island (Table 4) .

Total angler-days per annum are p redicted to be highest on Norman, followed
by Wylie and Mountain Island, which is primarily a function of surface area
(Table 5). Conversely, annual angler-days per acre should be highest on
Mou rtain Island (9.0 days / acre), compared to 8.5 days / acre on Wylie and 5.6
on Norman.

A creel census conducted on Wylie Reservoir by the South Carolina Wildlife
Research Department for the period July-December 1970 (D-J Progress Report,
Otho May) estimated use at 10.2 angler-hours / acre, a harvest rate at 1.4
pounds / angler-hour, and a harvest 14.2 pounds / acre. Assuming that this
represents 40 percent of annual activity, totals for the year would be about
25 angler hrs./ac, (compared to ou r predicted 28 hrs./ac.),1.4 lb./hr.
(predicted 0 54) and 35.5 lb./ac. (predicted 15.5) . This indicates that in
Wylie's 45th year of impoundment, actual and predicted angler use estime+ s
are close, but harvest rate is double that predicted.

The foregoing predictions are based on reservoirs where the mean year of
estimate was 1961 (range, 1946-1969), the relative adequacy of access and
angler accommodations and the geographic pattern of angler populations in
relation to reservoir location were not determined and the mean reservoir
age at time of estimate was 20 years (range, 2 to 107) . Fishery
management had not been attempted, or w 'afeasible or unsuccessful on
many of these reservoi rs. It is proba' .t these reservoi rs can and'

will be managed to improve the predicto an sport fish harvests (12-18
pounds per acre) by sport fish introductions or maintenance stocking of
striped bass, planned drawdowns, manipulation of forage fish populations,.
construction of an optimum number of fishing piers, launching ramps and
other access facilities.

If opt imum management is attained, maximum sustainable yield would be
controlled by the productive capacity of the environment. The predicted
standing crop of sport fishes in Mountain Island is 46 pounds per acre, 64
pounds per acre in Wylie and 52 pounds per acre in Norman. Standing crop
as measured by rotenone sampling in miil-summer is hypothetically equal to
carrying capacity. Actual mid-summer standing crop is typically about one-
third greater than carrying capacity, but only about two-thirds of the fish
biomass present is usually recovered following rotenone treatment. Based
on a protein replacement theory advanced by D. H. Thompson (1941. In
"A Symposium for Hydrobiology" p. 206-217, Univ. Wisc. Press, Madison),
the maximum annual yield from these reservoirs would equal about 65 to 70
percent of the carrying capacity, or about 45 pounds per acre in Wylie,
32 pounds per acre in Mountain Island and 34 pounds per acre in Norman.

( Thus, a potential exists to double the predicted LOO-year mean harvest in
these Catawba River impoundments.

PREDICTED COMMERCIAL HARVEST

Estimation of potential annual commercial fish harvest in the two, reservoirs
is derived from a multiple regression with variables of mean depth, water
level fluctuation, storage ratio, growing season and age (Table 6). The
regression is based on a sample of 45 reservoirs where the fishery was

ER 4A.1-7
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Table 4 Predicted annual sport fish harvest in total pounds in Lakes Mountain
Island, Wylic and Norman through 100 years of impoundment (Formul a H) .

Total annual sport f i sh harvest in pounds

Age of Mountain Is1and Wy1ic No rman
Reservoir (yrs) 3,235 ac. 12,455 ac. 32,450 ac.

1 170,000 555,000 1,070,000 |

|
'

2 135,000 440,000 860,000
|

5 105,000 340,000 650,000

10 85,000 275,000 530,000

20 70,000 220,000 430,000

50 50,000 170,000 325,000

100 40,000 140,000 265,000

Mean (100 year) 60,000 190,000 375,000

0
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4 Table 5. Predicted total annual angler-days in Lakes Mountain Island, Wylie ,

and Norman through 100 years of impoundment, based on Formulas H and M, with |
and assumed mean angler-day length of 4.0 hours. !

f

;
i

i

Total angler-days per annum !

;

Age of Mountain Island Wylie Norman |
Reservoir (yrs) 3,235 ac, 12,455 ac. 32,450 ac. '

.

1 53,000 193,000 340,000 i
!

2 47,000 168,000 302,000 {
4

,

5 40,000 145,000 256,000 |
1

!

10 36,000 127,000 227,000 |
; i

20 31,000 113,000 201,000 |
i
1

50 27,000 98,000 172,000 ;

;

100 24,000 85,000 150,000 |
!

100 yr mean 29,000 105,000 185,000 |
|||| :

i
!

i

-

1

!
,

|
.

i
I

!
>

|
t

!
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Table 6 Predicted potential commercial fish harvest in Mountain Island,

Reservoir, Lake Wylic and Lake Norman through 100 years of impoundment.
i
J

J

I Potential harvest in pounds per acre

f Age of
; Reservoir fyrsi Mountain Island Wylie Norman
1

1 2.9 2.2 1.2'

2 4.0 3.0 1.7a

5 6.2 4.7 2.6

; 10 8.7 6.6 3.6
:

j 20 12.1 9.2 5.0

50 18.8 14.8 7.8
1

I 100 26.3 20.1 10.9

j Mean (100 yr) 17.7 13.6 7.4
4

O..

.

|

|

'|

i

|

l

1

I

e
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f
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i

i

!

l-
|
;

9 primarily gill nets'and the species harvested were buffalofish, carp, cat-
fishes and drum. The potential commercial harvest in the three reservoirs

; (100-year mean) is predicted to range from 7 lb./ acre in Norman to 14-18
| lb./ac. In Mountain Island and Wylie. Principal species harvested would
i necessarily be carp, carpsuckers, redhorses and catfishes.
I
I

O
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North Carolina Wildlife Resources Commission.

5

| CATAWBA RESERVOIR (LAKE WYLIE)
:

! January, 1961
E

!-

5
Extracted From-

! Inventory of Fish Population
j in Lentic Waters
4

1

1
;

i
.

i- Job Completion Report
Federal Aid in Fish Restoration

Project F 5 R and F 6 R Job Number 1
i January, 1961
|
i
e
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CATAWBA RESERVOIR

Description

Catawba (Wyliu) Reservoir (Figure 1) is a hydroelectric impoundment of t he
Duke Power Company located on the Catawba River in South Carolina, the backwater
1 rom which extends into Gorth Carolina. Operation of the data bcgan in 192t.
Full pool is at elevation 570 feet the lake bottom at the dam is at elevation
507 feet, and top and bottom of the powerhouse penstocks are located at elevations
531 and 512 feet, respectively. Catawba is the second largest reservoir in the
Catawba chain with a surfacu area of 1S,455 acres and a maximum depth of 63 feet.
Except af ter heavy rains en the watershed, Catawba Reservoir remains relatively
clear. The lake receives a large proportion of its inflow from Mcuntain Island
Reservoir immediately upstrera and water level fluctuations are minor.

The current investigation was conducted during a two and one-half d'ly period
fro:n July 21 to 23,1965. The lake had previously been studied in 1957 to 19S9.

' Water Quality
.

No significant change from the previous limnological regimen was encountered
during the 1965 investigation. Dissolved oxygen was present at all depths and
water temperatures changed very little from the surface to the bottom of the
reservoir (Table 1).

>

Fish Populations

Jiet tinLData

During t he 1965 study, four nylon trammel nets were fished for a tot,0 of
eight nut-Cys. Inc total net-catches for the period was 369 fish wcichirr, ,

9...$ pounda (Table 2). The average catch of fish per not-day ranged frma 30 t e i

72 ceid the weight frum L.3 to 19.2 pcunds. by number, the abundant finhun
edliu:t ud were warmouth sunfish, v;hite crappie and pumpkinseed which < nmpricrd
L l . .! . 10.8 and 9.$ percent, respectively, of the total net camples. ny wu'f w , i

the uo.ni n ant cpecies were redhorse suckers and warmouth cunfish which ingether L

et aprised approximately 50 percent of the total weight of fish captured in the
neta. Of lesser import.ance and in order of decreasing abundance were the large
mcuth bass, carp and longnose car.

In 1957 to 1959, the average catch per net-day ranged from 25 to 49 fish
weighing 8.9 to 14.3 pounds. The important species by number were uunfish,
white catfish, whit e crapple and gizzard shad. The important specica by weight
were longnose gar, white catfish, white crappie, largemouth bass, carpouckers
and redhorse suckers.

ER 4A.2-1
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cove bat a

One cove was selected for fish-population sampling with rotenone from the
two coveu previously campled in 1957 to 1959. Results of t.he rotencne sample
indicated a total of 4,9% fish per acre wit.h a weight of 106 pounds (Table 2),
humer2 cally, the abundant, upecies were bluegill, threadfin uhad and yellow
perch, compri sing %.9. J2.6 and V.1 percent of the cove cample, respectively.
Gizzard uhad and bluegili compriced 63.4 percent of the total weight of the cove

,

uample. Jpecieu of leucer import.-nce b,, weight were redbreast uunfish , thread- :

fin uhad and pumpkinseed.

Six fish-population samples were taken with rotenone during the preceding
ou rv eys . heuulto of these samples showed t.he number of fish per acre ranged
f rom J,%0 to 20,170 and the weight ranged from 152.0 to j72.2 pounds. The
at;und uit upecica numerically t hen were ci zzard shad, Lunfl uh and yellow perch,
by we2 ght. , cizzard shad, aunflch and wnite cat fi ch .

In the 1905 rotenone sampie, threadfin shad conatituted 84.5 percent of
the total number of fish collected in the shad populat ion sample (Table .3) .
Bluegill dominated the cunfich populat. ions both in percent total number and
wei6ht, compri sing 81.3 and 59.3 percent , reupectively. The rat,io of white to
black crappie taken in the rotenone sample was approximately three to two.

It is evident when comparing the 1957 to 1959, and the 1965 cove samples
that sunfish and gizzard shad have remained the dominant species by weight.
The sunfish remain the dominant group numerically. Furthermore, it is of
particular interest to note that the white perch. which 1u ao numerouu in the
Yadkin-Pee Dee River System never hau been collectea by any method in Catawba
lake. In adcition. the threadfin unad, which was int.roduced into the reservoir
in 19h1 has replaced the cirzard shad in numerical importance. The species
colle;ted 2n both net s and rot enene samples during the 1957 to 1959, and 1965
rubervoir invoutigations are ahuwn in Table J.

Growth St udieu

L irrymont h bam
|

Data on Leowt h of large:aoutn t ax f r'm Cat wba Rebervoir were taken fr:m ;

a total of CO upecimen Thet total 1sucthu of t hia Jpucits during the first.

four yeard of li fe average ! 7, 9. ! , i. 1 .md 17. inches (Table 4). In
compariuon wit h t he ace :ca c: . .J h st u ly af t his tpecies in 1%7 to 1959. it
appears that growth witn t,he enepticn of slow growth drring the ue: nd year
of life. wiu nach narc rap 2d in 14 6 (fable 5). The icrai uize limit of ten
tncheu 23 reached t;, m at 1 ugemcuth baca early in their third year of life.

|
,

1

Whit o arappie '

Dat a on growt h of whit e crappie in Catawba Ruoervoir ,,ere taken from a
total of .' rpecimenu. fLe le' <ha of this apeciec during tne firtt two years
of life averaceit 1.0 anu 2.; mer o (Tatle ts). This greath rule in much ulcder
than was recorded far the ape ul e ; in 1957 to lm (Tible 7).
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Black _grapgtj

A total of 21 specimens of black crappie were utilized in the Catawba
The total lengths of this species during theReservo2 r age and growth st.udy. incher (Tio]e 8). Grcw' h-

first three yaars of life averaged 4.1. $.3 and 0.7
of this spmler during the first year of life is comparable t o the f:":<t je * *

-

t his species 2n 1%7 to 2%9,. hwen r . u, t he previa.of growth rm;.crded 107
studies the growth 1:.crement during the second year ex;eeded t he growth rat e

4

. :.h (Table 9).I recorded m l'e5 by one '

1
,

ElPrE ..l.l.1'

Growth data cf bluegill from Catawba Reservoir were taken from a tc,tal vf
f| '"he total lengths of this species during the first four years

| 37 specimens. 5.l. and 8.0 inches (Table 10). Ex:ept for th? |of 12fe averaged 2.8; 4.6} growth was much more rapid daring the foll: wing three yearr- :-f |
4 f:r9 year i

|
li fe t.han we.r> recc,rded for this species in the 1957 17: J W/ age and groe b
studies (Table ll).;

i
=

I
| Fish Stock 1_ng ;

,

i
~

'

f Since 1950, there have been numerous stockings of f2ngerling largmcaut r.
bass, bluegill and redcar sunfishes. Results of rotenone samples taken in 1957j to 1959, and again in 1965 indicate these stockings have had little, if any,.

i effect on the resident-fish populations in Catawba Reservoir.
T: dat e 3In 19% adult walleye were introduced into Catawba Reservoir.

[ thie stocking has apparently been unsuccescful as thure he been no evi+.-:e
f

j vor during roat;neof rcproduction nor have any adult s been taken by fisherme
n

' i

|
fish populd ion campi:ng of t he reser w .

J Catawba Rercrvcir was one of the t hree lakes originally sto;ked m t h white
J Since that t ime., this pelgic upec:.es has beco ae well c.stabli shed
| bass in 1952.

and contributes greatly 1.o ti. > Sport fldhery.8

Threa*.tr1r shad were introduced into Citawbs Deternir in F*hi. .linr e t hat
*

t2:Le , thin 11'ec2 es he contribul.ed greatly t o t he auctedu of the whit e ba
,1 fisherys a udnt iv: tc '. heir vulae aa f vge for :.t he p eduloud ca.Te f1 :he.: .

Conclas;m s

I. which was !ntrodu;ed 2n+ o t.he reservoa- in 1Y 1 har replaced *

1. "'rr cedfi "had
t ha n: zurd sh1d :.n namerical imporvanca,

.

i
2 White perch wn1<.h are so namorou. 'n the Yadk2n Pee Dee River Basin hr: not

been cellu ted an Catawba Reservoir on any occa:1en s2nce the 2mpoundmer:t w a .'
)

fi r s * wi..ed in 1%?. ,

I
4

|
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Recoar.cadati ons

1. An accelerated program of research into reservoir limnology should be con-
ducted to determine the problems of dencity currents, effects of different
level intakes, quality and quantity of influent water time of drawdown,
and any other factors which may have profound effects upc.n the fish popula-
tions.

2. Periodic fish population checks and linnological studies should be made so
that adverse environmental effects r.icht be detected.

3 Efforts should be made to study the life history of the threadfin shad,
particularly its relationship with other cpecies.

4. Determine fishing success and fishing pressure in order to evaluate any
managerial program which might be initiated as a result of research.

TABLE 1

WATER QUALITY DATA, CATAWBA RESERVOIR
JULY 22, 1965

O
Depth Diseolved Free M. O.
in Temp. O, CO, Alk.

Feet F ; [~m ;q h p; m nHU

Surface 87.0 7.2 c.0 18.0 7.2
5 84.2 7.0

10 82.0 :; .4

15 79.0 6 . <,

tO 78.0 3.8 'O <0.0 9*-

.

c5 78.1 _.. . J

30 %.8 c.h
;5 75.9 3.4
40 75.7 n.4
AS 79.5 U.e 10.0 ' 0. 0 0.5,

-_ ___ _
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TABLS 24
s

RESULTS OF ROT 2'.ONE S/JFLE AI.D TRIEEL NET CATCH FROM CATAWBA RECERVOIR
JULY 21 to 23; 1965

.. . ,

~]Rotenone Trcrsel Net

Arca of Covo No. 2 0.76 Arre
No. Fish / Acre 4,935.5
AL. Fish / Acre (lbs.) 105.9
Young -of-Year

Bas s /A cre 107 No. of Net Days 8,_

Total % Total Total % Total
Spe ci es No. Wt. No. Wt. N o _. Wt. No. Wta_

Longnose gar 1 0.1 Tr. 0.1 3 "? .3 0.8 7 . '; !

SHAD 1447 37.5 38.6 46.6
Gizzard 225 32.7 6.0 40.6 21 3.1 5.7 3.|
Threadfin 1222 4.8 32.6 6.0 ,

2 7.4 0.5 7.0Carp
Quillback 3 0.9 0.3 0. 0I

Golden shiner 14 0.8 0.4 1.0 3 0.5 0.8 0 . '.

Netropia m . 11 0.1 0.3 0.1
21 28.3 5.7 29.9

} Moxostom t g.
y' CATFISH 54 4.3 1.4 5.3 28 7.5 7.6 7.9

'O 3.1 0.5 3.8 23 5.8 6.2 6.:Whit e W

Bullhead 2 1.1 0.5 .?j
Channe] 34 1.2 0.9 1.5 ; 0.'' O.8 9.'1

White bass 20 0.7 0.5 0.9 j
SUI;FIGH 1702 27.H L '; . A 34.5 214 23.J 5 '7. 4 2. . D

warmouth 2 0.2 Tr. O.J 192 38.0 41. . J 19. |
10 0.9 2.7 0.4!L Jbleast 20'. 5.3 '.4 .,

'

Pumpkinseed 110 J.9 3.1 4.9 J5 2.9 9.5 3.;

Bluccill 13 83 10.G j 's . 9 22.8 l '; i.5 L .1 .. . f

Largemcuth bass 92 J.; J.a s.1 9 7.8 2.4 3.2
URAPPIE 39 2.4 1.0 ;.0 6 ', 7.8 17.n 8.?

Wh'te Z3 1.J U., i.5 60 L.9 10.8 5.2-
bla:h lo 'J 0.4 1.5 25 /9 6.8 'i . !.

Et huontoma sy. 2'f 0.1 0.d 0.1
YeJ1ew perch 343 3.4 9.2 4.2 4 0.6 1.1 0.'!

e

... : d2- - - - -
c:=_ --- ---
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TABLE 3 O
CFECK LIST OF KIU4fl CATAWBA RESERVOIR FISHES

Lancnose car .Lgisosteus esseus (Linnaeus)
bowfin Amia calva L1nnaeus
Gizzard chad _Dorosom_a ceo._udianum (LeSueur)- a _

Threadfin shad Dorocuraa pet enence (Gunther)
Smallmouth buffalo Etiobus Lubalue TRafinecque)
Quillback E5prioues cyprinus (LoSueur)
Suci;crmouth redhorse !joxost oma gppillosum (Cope)
V--lip redhorse Moxostcma collapsum (Cope)
Lske chutsucker brimyp n eucett,a (Lacepede)
White sucker Cateut omus co:v ersoni (Lacepede)
Golcfi:h Caraasius auratuc (Linnaeuc)
Carp Cyprinus g _rpi,o Linnaeus
Golden shiner IJot emiconus crvsoleucas (Mitchill)
Shinerc IJotroolc 33,

Channel catfish I.c.talurus nunctatus (Rafinesque)
_

--u--

W hit e catrich J -t alurus catus (Linnaeus)
Yellow bullhead Ict alurus natalis (LeSueur)
brown tullhead Ictalurus nebulosus (LeSueur)
White bass Roccus chrysons (Rafinesque)
Warmouth Chaenobryt,tus nilosus (Cuvier),

'

Bluespotted sunfish Enneacanthus Floriosus (Holbrook)
Redbreast cunfish .Lger: tis auritus ( Linnaeus).

IS 2213 Clanollus (Rafinesque)Green sunfish
Pumpkinseed Ltpo:319 gibb cus (Linnaeus)
blues 11 Lemom1s macrochirus Rafinesque
Largemcuth bass tj1cro,8rus salmoices (Lacepede)

4

?,hite crappie Pomoxis annulari s Rafinecque

ulacc crappic Panax 15 ngg.steulaba (Le3ueur)
Johnny cart.er Etheostema nirrum Rafinesque

Yellow perch Perca flar .ic,gjs (Mitch111)
balleye St1 rstoai on vit reum (Mitchill)

<

s

9
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TABLE 4
,,
ten i

~

CALCULATED 'IOTAL LENGTl! IN INCHES OF CATAWBA RESERVOIR LARGEMOUTH BASS
1965

No. of Length at End of Year )
'

Arc Group Specimeno 1 2 3 4 Length at Captu t
i

I 9 4.7 6.6 I

II 8 6.1 8.6 10.0 ;

III 2 7.7 10.2 13.6 14.4 ;

IV 1 7.8. 11.6 15.0 17.2 18.8 |
TOTAL FISH 20 ;

Mean 5.7 9.2 14.1 17.2 i

Increment 5.7 2.6 3.4 2.2
i

!
,
'

TABLE 5
,

CALCULATED AVERAGE LENGTHS AND GROWTH INCREMENTS :
OF CATAWBA RESERVOIR LARGEMOUTH BASS |

1957 to 1959

No. of Length at End of Year
Specimens 1 2 3 4

TOTAL FISH 53 i

Mean 4.9 9.4 12.9 15.0
Increment 4.9 4.7 33 2.0 .

!

!

1

TABLE 6 >

i

CALCULATED TOTAL LENGTH IN INCHES OF CATAWBA RESERVOIR WHITE CRAPPIE

f1965
,

'

-

No. of Length at End of Year ,

Arc Group Specleens 1 2 3 !. Length at captu g ;

I 12 1.4 '; . 0 ;

II 10 1.9 5.5 7.0
TOTAL FISH 22 .

Mean 1.6 5.7g ,

( Increment 1.0 3.9 !

:a

j
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TABLE ?

CALCULATED AVERAGE LE!;GTHS AND GROWTH INCREME!JTS

OF CATAWHA RESERVOIR WHITE CRAPPIE
195? to 1959

!!c. of , Length at End of Year
SpeM:ren e 1 2 3 4

TOTAL FISH 40
Mean 4.0 6.4 8.6 8.E
Increment 4.0 2.5 2.2 1.;

_

table 8

CALCULATED TOTAL LEf;GTH IlJ II;CHES OF CATAWBA RESERVOIR ELACK CRAPPIE

19f.A

I!o. of Length at End of Year
[tge_G rou p Specimens 1 2 3 4 Length at Capture

I 14 4.4 5.8
II 5 3.9 5.3 6.6

III 2 3.0 5.L 4, . 7 ?.5
TOTAL FIS!! 22
|E:m 4 .1 5.; o.
Increment 4.1 3.4 1.3
--- - - - - - --

TAULE 9

CALCULATED .WERAGE LE!;GTHS A!;D Gh0WTil II; CREME!'TS
CF CATAWBA REShilVOIR ELACK CRAPPlE

19.',7 t c 1959

.-- = = r---- - - - - - -

~

1;e . of _kgjgt h at End of Year
_ _ . , _ _

Jgjec i :r.eru: 1 1 6..

TOTAL FISH la

han 4.0 6.3
Increment 4.0 J.4 ,

- - - - . - -
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TidiLE 10 j

CALCULATED TOTAL LENGTH IN INCHES OF CATAWDA RESERVOIR BLUEGILL
1965

,

!
!

No. of Lenrth at End of Year '

Are Group Sr.ecimen s 1 2 3 4 Length at Capture

I 13 1.8 3.5 '

II 18 3.1 43 5.2
III 5 3.6 5.2 6.3 6.8 !
IV 1 43 0.1 7.1 8.0 8.1 !

TOTAL FISH 37
Mean 2.8 4.6 6.4 8.0 '

increment 2.8 1.3 1.1 0.9
~

f
t

:

!
TABLE 11 ;

CALCULATED AVERAGE LENGTHS AND GROWTH INCREMENTS |

OF CATAWBA RESERVOIR BLUEGILL !

1957 to 1959 .

!

No. of Lenrth at End of Year i

Specimens 3 2 3 4 !

!
'

TOTAL FICH 110
Mean 3.1 4.5 5.7 6.! !

Increro.t 3.1 1.6 1.3 0.0 I
!

- - - -
_ _ _ |

>

!
!

|

|

;

I
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i

CATAWBA RESERV0!R (LAKE WYLIE)

June, 1966

Extracted f rom
Upper Catawba and Upper Yadkin
River Reservoirs - 1965 Surveys

e William D. McNaughton
North Carolina Wildlife
Resources Commission

June, 1966
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CATAWEA RESERVOIR !

(.
Description

Catawba Reservoir is a hydroelectric impoundment of the Duke Fower Company |
located on the Catawba River in Oasten and Hecklenburg Counties, North Carolina and

4Carolina. The reservoir has a surface area of 12 h55 acres, withYcrk County, South
approximately one-half of the reservoir in North Carclina (Figure 1),. Operation of
the dam began in 1926. Top, bottom and intake elevations are as follcws:

Normal full pool elevation $70 feet
Bottom of reservoir 507 feet
Top of intake $31 feet !
Bottom of intake 512 feet

Catauba is a irrge reservoir with a maximum depth of 63 feet and a 325-mile
chcreline. The reservoir has at 1 cast six najor arms or coves and several smaller
ones. Except after heavy rains en the watershed, Catawba is a clear reservoir for
Piedmont North Carolina. Like most hydroelectric impoundments, Catawba receives a
large volume of flow from the upstream reservoirs, although water-level fluctuation
is minor. Due to the volume of flow, thermal or chemical stratification did not

'occur during the study and dissolved oxygen was present at all depths (Table 1).
>
'

TABLE 1.
,

Thysical and chemical data, Catawba Reservoir, 1957, 1958, 1959 ,

Aurust 26, 1957 Aurust h, 1958 |
*

2 Free Pheno. M.O. Temp. 0 Free Pheno. M.O.Depth Temp. 0 2
in CO2 alk. alk. pH CO2 alk, alk. pH ;

feet F. ppm ppm ppm ppm 0F ppm ppm ppn ppm

'
^

2 85.h 8.0 0 0 15 7.8 88.0 6.6 2.0 0 17.0 6.8
5 E5.0 87.8

10 85.0 86.5 5.8
15 82.0 h.0 85 0
20 81.8 83.9 3.6
25 81.h 2.8 82.7
30 81.2 81.7 1.6
35 80.7 1.6 70 0 33 7.6 81.1
ho 79 3 80.2 0.2 12.0 0 6.8
h5 79.1 1

f

August 12, 1959
.

!2 86.h 7.2 h.h 0 18 7.0
5 85.9

-

10 85.0 5.0 ,

15 83 0
20 82.0 h.0
25 81.6 4

30 81.0 h.0
35 79.3 :

ho 79.2
!

h5 79.2 3.0 10.6 0 22 6.8
:
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Fish Sampling

During the three-year study a total of 22 net days fishing was expended. The
nost abundant species collected, by number, were sunfish, white catfish, white-

crappie and gizzard shad (Table 2'). The nost abundant species by weight were long-
nose gar, white catfish, white crappie, largenouth bass, carp sucker and suckermouth
redhorse.

TABLE 2.

Species conposition of nylon trarmel net catch from Catawba Reservoir
for the years 1957, 1958, 1959

Total nunber Tota' weight % total number % total weight
Year fear Year Year

57 58 59 57 58 59 57 58 59 57 58 59
No. net days 7 6 9
Species

Sunfish 65 56 52 7.0 5.9 6.5 30.h 37 1 11.7 7.0 11.1 6.8
Catfish 55 10 1 08 17.9 2.7 27.3 25.6 6.6 2h.h 17 9 5.1 28.5
Gizzard shad 33 13 11 3.h 1.h 1.0 15.h 8.6 2.5 3.h 2.6 1.0
Crappie 31 h9 218 h.6 6.6 27.h 1h.5 32.h h9.2 h.6 12.h 28.6
Carp sucker 9 5 1h 12 3 5.1 10.9 h.2 33 3.2 12 3 9.6 11.h
Gar 7 10 35.8 17.3 33 6.6 35.8 32 5
Largenouth bass 6 5 7 11.3 13.8 5.6 2.8 33 1.6 11 3 25.9 5.8
Yellow perch 5 2 21 0.7 03 2.9 23 13 h.7 07 0.6 30
Bowfin 1 39 05 39
Suckernouth

\ redhorse 1 7 1.6 13.5 0.5 1.6 1.6 1h.1
ITnite bass 1 1 1.h 0.1 0.5 0.2 1.h 0.1
Carp 1 0.1 0. 6 0.2
Golden shiner h 0.7 0. 9 07

Experimental gill ne ts were used only two years in the Catawba survey during a
total of fifteen net days. The nost abundant species by number were gizzard shad,
white catfish, white bass and crappie (Table 3); by weight were gizzard shad,
white catfish, white bass and carp sucker.

The nylon trannel net was a more efficient fishing device than the experi-
nental gill not. The average catch per not day for the nylon trammel net ranged
from 25 to h9 fish weighing fron 8.9 to lb.3 pounds. The average catch per net day
for the experinental gill net ranged fron 20 to 25 fish weighing frem 8.3 to 8.5
pounds. The trannel not took largenouth bass each year, whereas the experimental
Cill net did not take any. The catch of white bass is almost opposite to that of
largenouth bars. In 22 not days fishing the nylon trammel net took only two white
bass, whereas in 15 net days the experinental cill not took 31 white bass.

A total of six rotencne sanples were taken in Catawba Reservoir during the
smxmers of 1957,1958 and 1959. The nwnber of fish per acre ranged fren 3,990 to
26,170, and the weight ranced from 152.0 to 372.2 pounds (Table h). The nost
abundent species nunerienlly were gizzard shad, sunfish and yellow perch; and by
weight gizzard shad, sunfish and white catfish. In the rotenone sanples, the year
1959 was the nost productive by both number and weirht as a result of the trenendous
nunber of gizzard shad collected that year. Even though 1959 produced over three
tines as nany shad as any previous year, it is interesting to note the consistency
in percent total nunber and weight of all the rotenone sanples taken, especially
when the two most nunerous species, girzard shed and sunfish are conbined.

ER 4A.3-3
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TABIE 3

Species compesition of experimental gill not catch from Catawba Reservoir
for the years 1957, 1958

Total number Total weight % total number % total weight
fear Year Year Year

57 58 57 58 57 58 57 $8
Ho. net days 9 6
Species

Oizzard shad 1h7 $6 15.0 9.2 6$. 9 h6.7 20.2 10.0
Catfish 3h 15 23.7 8.6 15.3 12.5 31.8 16.9
.|hite bass 10 21 7.3 15.h h.h 17.$ 9.8 30.2
9unfish 9 3 0.8 0.h L.0 25 1.1 0.6
Carp sucker 8 7 8.h 7.7 3.6 5.9 11.3 15.1
Crappie 8 16 33 5.6 3.6 13.3 h.h 10.9
Gar 2 1 R.7 b.0 0. 9 0.8 11.9 7.8
Suckernouth redhorse 2 32 0. 9 h.3
Golden rhiner 2 0.1 0. 9 0.'

Carp 1 3.8 0. C $.1
Ye11cra perch 1 0.1 0.8 0.2

TAbli h.

R'nult s of rotonene sar.ples fron Cataul a iieservoir f or the years 1957, 1958, 1959
Cove !!o.1

Year
1957 1958 1959 _

Cove area = 3.0 acres 3. 0 acres-
~ ~ ~ E J70

3.0 acres
"o. fish / acre 0,h75 727 9
Lit . fish /ac re

(1bs.) 225.7 1ho. 8 372.2
Young-of-year

bass / acre 86 61 96
Total L total Intal h total Total i total-

Ereci e s no. wt. no. u t. n'. ut. no. ut. no. vt. no. ut.

Gizzard
chad 22,030 h93.1 RA.9 73.6 11,??3 P 91. 3 77.9 6R.9 70,789 75h.7 90.2 67.6

Sunfish 1,93 9 86. '? 7.6 12.9 1,923 P'.1 13 3 13.A h,977 Ifl.h 6.3 13.6
Golden

chiner h7h h.7 1.P u.7 232 1.9 3.6 0.h 168 2.8 0.2 0.2
Yellou

perch h18 lb.0 1.6 2.1 3hA 11. '; 2.h 2.7 6ho 30.1 0.8 2.7
La rgenouth

bacs 323 2 0. $ 1.2 h.h 21/ 19. '' l.F h.6 353 h7.3 0. h h.3
Catfish 95 12.6 0.h 1.8 2c8 25.6 2.0 6.0 606 $8.9 0.8 5.3
Whitr bass LO 3.5 0.2 0. $ 67 1.3 0.4 0. 3 157 $.1 0.2 0.5
Carp sucker 35 17.8 0.1 2.7 78 7.3 0. 6 1.7 73 1h.3 0.1 1.3
Crarrie 17 1.7 0.1 0.2 27 U.5 0.2 0.3 678 25.1 0. 9 2.2
Carp 3 7.2 0.3 1.1 9 7.h tr. 1.7 hh 25.8 0.1 2.3
"otropis sg . 2h 0.5 tr. tr. <

(Continued)
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TABIE h. (Continued) ;

Results of rotenone samples from Catawba Reservoir for the years 1957, 1958, 1959 j
Cove l'o. 2 i

rear I

1957 1958 1959 !

Cove area = 1.8 acres 2.3 acres 2.3 acres !

Ho. fish / acre 5,338 3,990 5,655 |
Wt. fish / acre !

(1bs . ) 152.0 183.2 179.6 :

Young-of-year
bass / acre 108 78 62

Total $ total Total % total Total A total ;

Species no. wt. no. wt. no. wt. no. wt. no, wt. no. wt.

:
Gizzard

8.8 6,952 287.7 75.8 61 3 8,h19 205.h 6h.7 h9.7 ishad 6,360 133 1 4

Sunfish 2,139 82.0 9. 9 1,270 h3 2 13.8 10 3 2,872 90.7 22.1 22.0 }
*Yellow

perch 387 13 1 h.0 h.7 3hh 13.8 37 33 371 11.2 2.9 27 ;

Golden
shiner 273 1.8 2.8 0.7 6h 1.3 0.7 03 155 h.7 1.2 1.1

Largemouth ;

bass 2 08 1h.5 2.2 5.3 189 1h.6 2.0 3.h 1h3 27.2 1.1 6.6 i

Catfish 152 17.1 1.6 6.1 166 16.6 1.8 39 150 29.0 1.2 7. 0 i

Crsppic $9 h.c 16 1.h 118 h.2 13 1.0 816 25 5 63 6.2 i

White bass 18 1.; 2 0.5 52 1.9 0.6 0.h LO h.0 03 1.0 (
Carp sucker 11 6.9 v.1 25 13 h.h 0.1 1.0 2h 72 0.2 1.7 |
Gar 1 0.2 tr. 0.1 1 tr. tr. tr. j

Carp 7 32.h 0.1 7.7 6 6.h tr. 1.5 '

3nckermouth j

redhorse 1 1.2 tr. 03 1 1. 0 tr. 0.2 :

Gambusia 8 0.1 tr. tr. !

Goldfish 1 07 tr. 0.2 j

4

With the two species combined, in cove rmmber one the percent total number for the i

three years was 9h.5, 91.2 and 96.5; the pcreent total weight was 86.5, P2.5 and |

82.2 (Table b). The two species combined in ecve number two produced 88 5, 89.6 ,

and 86.8 percent of the total number and 78.7, 71.6 and 71.7 percent of the total |
weight. The range in number of young-of-year largemouth bass per acre was 61 to 96 !

in cove ntmber one and from 62 to 108 in cove nunber two. The species collected |
by both rotenone and nets are shewn in Table 5. ;

i

TABLE 5 j
i

Species of fish collected from Catawba Reservoir |
!

Longnose gar lepisosteus osseus (Linnaeus) |
Ecwfin Ania calva Linnaeus j

Gizzard shad borosoma cepedianum (IcSueur) I
Sna11nouth buffalo 1ctiobus bubalus Utafinesque) i

Quillback Carplodes cyprinus (LeSueur) |
White sucker Catostomus commersoni (Lacepede) E

Lake chubsucker Erimyzon sucetta (Lacepede) f

Suckermouth redhorse acxostona pannillosun (Cope)
(Continued) i

:
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TAbli $. (Continued)

V-lip redhorse F.oxostoma collapsum (Cope)
Carp Cyprinus carpio Linnaeus

_

Colden shiner Hoteninonus crysoleucas (Hitchill) '

Shiners Notropis spp.
Channel catfish Ictalurus punctatus (Rafinesque)
White catfish Ictalurus catus OTnnaeus)
Brown bullhead Ictalurus nebulosus (IeSueur)
Yellow bullhead Ictalurus natalis IIcSueur)
Uhite bass Roccus chrysops (Rafinesque)

'
,

Largemouth bass Micropterus salmoides (Lacepede)
Warmouth Chaenobryttus gulosus (Cuvier)
Redbreast sunfish lepomis auritus (Linnaeus)
Bluespotted sunfish Enneacanthus gloriosus (Holbrook)
Green sunfish lapoS s cyane11us Uiafinesgue)
hupkinseed Lepo~iis gibbosus (Linnaeus)
'61uegill lepond s macrochirus Rafinesque
bfnite crapple omoxis annularis Rafinesque ,

Black crapple rcmoras nigromaculatus (LeSueur)
Ualleye Stizostedion vitreum U!itchill)
Yellow perch Ferca flavescens UEtchill)
Goldfish Carassius auratus (Linnaeus)

Fish Greuth

The data on grewth of largemouth bass fron Catawba imservoir were taken from
a total of $3 specimens. The average total length of the species daring the first
five years of life are h.9, 9.h,12.9,15.0 an i 17.9 inches (Table 6). Larcencuth
bass reach a total legal sire of ten inches between their second and third year of
life. This is a slower growth rate t.han ns fcun i in four Tennessee reservoirs
($, 7 ).

TLBIA 6.

Calculated total length in inches of Catawl a noservoir largenauth bass

!! umber of Iencth at (n:i of year length at
Age group fish 1 2 1 E 6 6 capture

I 33 5.1 8.h
Il 7 h.3 9. 2 12.9
III h h.h 9.1 12.5 13 9
IV b h.9 9.7 13.0 15.6 17.0
V h 5.6 9.9 12.7 15.0 17.6 18.6
VI 1 3.7 9.7 1h.7 17.5 19.1 20 3 20.8

Fcan $3 h.9 9.h 12.c 14.0 17.9 20 3
Increment b.9 h.7 3.3 ?.0 9. ?: 1.2

n d7 scale relationship L = 0. 4 + 1. 95o

The data on growth of white crarpie f r<1 1 tm1h3 . eservoir were tal:en from a
Itctal cf LO specimens. The avernge tot al lengths of this s; ecies during the first

fcur verrs of life are h.0, 6.30 F.6 an 3 a.t iw?.us (Iatie 7).
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TABIE 7

Calculated total length in inches of Catawba Reservoir white crappie
1

I;unber of Tength at end of year length at
Age group fish 1 2 3 h 5 6 capture

I 1h h.2 6.6
II 13 39 6.5 8.2
III 11 h.0 6.5 8.8 11.0
IV 2 3.8 5.9 7.5 8.8 9. 5

Mean ho h.0 6.h 8.6 8.8
Increment h.0 2.5 2.2 13

Body scale relationship L=23+13S

The data on growth of black crappie fren Catawba Reservoir were taken from a
total of fourteen specimens. The average total length of this species during the
first two :lears of life are h.0 and 6 3 inches (Table 8).

TABLE 8.

Calculated total length in inches of Catawba Reservoir black crappie

!! umber of Length at end of year length at
Age gr up fish 1 2 3 h 5 6 capture

I 7 h.1 6.0
II 7 3.9 6.3 7.7

IIcan 1h h.0 63
Increnent b.0 2.h

Body scale relationship L = 2 5 + 1. 03

The data en growth rates of bluegill f ron Catawba Reservoir were taken fren a
total of 118 specimens. The average total lengths of this species during the first
four yearc of life are 3.1, b.5, 5.7 and 6.5 inches (Table 9). Catawba Reservoir
b1"egill have a f aster growth rate than the sane species in North Carolina coastal
strear:s (l7). -

TABIZ 9.
1

Ca'.culated total length in inches of Catawba Reservoir bluegill |

lhmber of Iencth at end of vear length at )Age group fish 1 2 3 h 5 6 capture

I 37 3.5 h.6 i

II h7 2.9 L.5 5.h
III 28 3.1 h.h 5.7 6. 5 ;
IV 6 2.8 h.h 5.6 6.5 7.1 l

Iban 116 31 h.5 5.7 6.5
Increment 3.1 1.6 1.3 0. 9

Body scale relationship L = 1. 6 4 0.95
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New Introductions and Fish Stocking

Adult white bass were introduced in Catawba Reservoir in 1952. Since that
tir.e they have becone well established and contribute greatly to the sport
fi shery.

1

Adult valleye were introduced in 19Eh, bewever to date, indications of suc-
cess have been absent.

1

Cince 1950, there have toen numerous stockings of fingerling largenouth bass, i

bluegill and redear sunfish.

Ihnarenent

As nentirned earlier, Catawba is a relatively clear reservoir and supports an
excellent sport fishery. It is hard to say which species is the nost important. !Largenouth bass produce excellent fishing in spring, early snmmer and late fall. 1

White bass produce excellent fishing on the spawning run in early spring and good
to excellent fishing during the sunner while feeding on schooling shad, and also in

,

late fall along the shoreline and around the various points. The population
carples did not show it, but Catawba also produces excellent white crappie fishing (

in early spring and late fall. Bluegill produce a fair fishery during their i

spawning season.

Fhite perch are not present in the reservoir.

The r:.lbe catfish is considered a non-gane fish, however it produces a limited
but good hook-and-line sport fishery, along with a small commorcial fishery using
catfirh baskets and trotlines.

Non-game fish do not arperr to be a problen in the reservoir. This is indi-
cated by the fact that little non-game fish reproduction was recorded, and the small
nunbers of adults taken in ;'roportion te other species.

|
!

.

O
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Black and white crappie stomach contents analyzed volumetrically from the up andFigure 17. downstream control stations (numbers I and 6) and the intake and dis charge sta-
tions (numbera 2 and 4) on Lake Norman. (The diagrams shown were derived f rom the
percentages in Tables 12. and 13. using fish captured in the winter and early
spring of 197|,)
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Figure ib. Largemouth bass and bluegill stomach contents analyzed volumetrically from the
up and downstream control stat sons (nuebers I and 6) and the intake and dis-
charge stations (numbers 2 and 4 respectively) on Lake Norman. (The diagrams
shom9 were derived from the percentages in Tables 14. and 17. using fish cap-
tured in the winter and early spring of 1971. Ne dets available for bluegills
f rom cove * number 2. )
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Figure 19. White catfish stomach contents analyzed volumetrically from the up and down- i

'

stream control stations (numbers I and 6) and the intake and discharge coves
(numbers 2 and 4) on Lake Norman. (only one stomach was available from each

i

control cove. The disgrams shown were derived from data in Table 18. using |
'

fish captured in the winter and early spring of 1971.)
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TABLE 1.

COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED FROM
LAKE NORMAN. NORTH CAROLINA. JULY 1, 1.968 TO NOVEMBER 1, 1971. ,

.

,

Longnose gar Lcpisosteus osseus (Linnaeus)
Gizzard shad Dorosoma cepedianum (Lesueur)
Threadfin shad Dorosome petenense (Glinther)
Carp Cyprinus carp io Linnaeus
Golden shiner Norraigonus ch ry sol eu c os (Mitchill)
Satinfin shiner Notropis an a t o s t enu s (Girard) >

Greenfin shiner Norropas chloristius (Jcrdan and Brayton)
Creek chub Sesotalus acroseculorus (Mitchill) ,

,

River carpsucker Carpiodes carpio (Rafinesque)

Quillback Carpiodes cyprinus (Lesueur) ;

(Lachpede)
'

thite sucker Catostomus co==crsoni
Silver redhorse Nosostoms ainsurpa (Rafinesque)

,

.
Shorthead redhorse Mo na s tom a m ac ro l ep i do t,um (Lesueur)

Suckermouth redhorse Monos toma perpillo sus (Cope) .

O
'

Smallfin redhorse Nosostoma robustum (Cope)

Flathead catfish Pylo dic ti s olivari s (Rafinesque)
.

. Channel catfish le taluru s punc t atu s (Rafinesque) ,

White catfish feraturus corus (Linnaeus)
Blue cat fish letalurus furcarus (Lesueur) >

Yellow bullhead feraturu: natalis (Lesueur)
'

Brown bullhead letalurus ne6ulosus (Lesueur)
Black bullbead Icraturus actes (Rafinesque)

Flat bullhead le talurus platyeephalus (Girard)
Snail bullhead Icenturus brunneug~(Jordan)

Monauttofish Coa 6usia affinis (Baird and Girard) ,

Striped bass Norone sesatilis (Walbaum) ,

White bass Norone chrysops (Rafinesque)
(Lac'pEde)Largemouth bass Micropterus salaoides e

,

Sarmouth Leposis gulo su s (Cuvier)
Pumpkinneed Leposis gi6bosus (Linnaeus)
Redbreast sunfish Leposis auritus (Linnaeus) ;

Bluegill L epost s m ac reen t ru s Rafinesque '

Black crappie Pesosis nigromaculatus (Lesueur) ,

i

j. White crapple Pomosi s annulari s Rafinesque ,

Yellow perch Perce flowescens (Mitch111)
Johnny darter Etheostoms nigram Rafinesque ;

Swamp darter Etheos eone fusiforme (Girard) f

.

'. .

Amendment 1-
ER 4A.5-53 (New)

.

_ - _ _ _ _ - _ _ _ - _ -- . - - .-.
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TABLE 2.

TIE CRITERIA USED TO SEPARATE MONTHLY FISH SAMPLES FROM
,

1,AKE NORMAN. N. C. INTO ROUGH, GAME AND FORAGE FISH CATEGORIES.

__._ __

Rot ut (1 91 G A4E FI SH FOR4GE FI SH

Hullheads Crapples Threadfin shad

C.it f n hes white bass Shiners

car p Striped bass Pumpkinseed

Gar Largemouth bass > 5" Gizzard shad 4 7"

Suckers Yellon perch 3" Yellow perch < 7"7

Carpsuckers Bluegi11 E 5" Bluegill <. 5"

M zard shad 2 7" Redbreast sunfish 2" Largemouth bass < 5"5

warmouth 2 5" Redbreast sunfish < 5"

warmouth < $"

O
TABLE 3.

DIVERSITY INDICES CALCULATED FROM POPULATION SAMPLES
TAKEN WITH ROTENONE. LAKE NORMAN, N. C.. FALL 1968 TO SPRING 1971.

Ont W%E GRE W %'E
%t 4RE R SI'MRf R Nt M RE R hlMRER

I 2 4 6

fall 1968 2 429 2.761 2 330 2 052

F: r inc 1969 2 896 1 745 1.743 1 797

Fall 1969 2.3RR 2.786 2.343 2 556

F s : nc 1970 2 043 2 731 2.625 2.415

Fal) 1970 2.238 2.109 1.807 2.052

a ring 1971 2.955 1 R31 2.799 2.221

Errinc Mcan 2.628 2.102 2.389 2.164

Fall Mean 2 352 2 553 2 160 2.220

Overall vean 2.490 2.328 2.275 2.192

Amendment i
ER 4A.5-Sh (New)

.
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TABLE 4.
.

THE STANDING CROP IN POUNDS PER ACRE
AS INDICATED BY R6TENONE SAMPLES FROM

COVES NUMBER 1 2 4 AND 6 LAKE NORMAN,

PALL 1968 THROUGH SPRING 1971.

The numbers nn parentheses ssdseate the propor tions nn percen t con t enbu ted by game specs es.
.

CUVE COVE QME COVE

NUMBER NUMBER NUMBER NUMBER

1 2 4 6
.

Fall 1968 175.9 (33) .152'.6 (17) 171.1 (21) 63.2 (32) .

Spring 1969 152.6 (34) 213.2 (15) 69.3 (48) 41.5 (55)

$ .

45.9 (26)Fall 1969 209.2 (9) 181.0 (14) 116.4 (24)

h Spring 1970 94.1 (45) 130.0 (25) 640.8 (60) 121.1 (24)

$ .

80.7 (32)Fall 1970 106.3 (45) 180.0 (23) 99.8 (41)
.

Spring 1971 141.1 (36) 93.4 (34) 126.6 (27) 72.4 (35)

Composite Spring * 133.0 (37) 144.1 (22) 238.1 (52) 75.1 (34)

Composite Fall' ' 160.1 (25) 171.6 (18) 125.1 (28) 63.7 (31)

g Summary * 146.5 (31) 158.1 (20) 180.9 (44) 69.2 (33)>

E 5.
2R

a
.

' Weight'ed Means
_

.

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . . - . . - _ _ - . _ _ _ . _ _ _ . _ . - _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ __ _. * v-- e



TABLE S.

SEASONAL CilANGES IN " ATTR ACTION- AVOID ANCE" WITH REGARD TO THE
MARSilALL STEAM STATION DISCHARGE COVE AS MEASURED BY THE " ATTRACTION INDEX."

In dr a values were based upon three years of catch data. Asterisks nndicate s tatistically
s i gn n f n c an t, nuarrneal dn fferences beteren the dn scharge and

con trol caves as deteranned by A0V testing (P : 0.05).

Sri ri t.S FRING St M4ER FALL WINTER
Ap r. , M ay, June July, Aug., Sept. Oct., ho v . , Dec. J an . . Feb., M a r.

- . -

I.oncnose gar + 0. 88 +0.81 +0.97* +1.00'

Yei1on rerch +0.82 +0.79' +0.28 +0.96'

v.tu t e cat f1sh +0.14 + 0. 70 +0.85* +1.00*
G,1 don shiner 40.59 + 0. 3 2 +0.36 +0.71
carp +0.03 +0.36 +0.36 -0.30
Ginard shad +0.06 +0.30 -0.15 +0.31
4 hit e t, ass +0.93* -0.30 +0.67 +0.95*
st 2 ped tiass +0.68 -1.00 +0.92* +0.97*
Threadiin sha.1 +0.60 -0.14 -0.21 +1.00*
Illack crappie -0.67* -0.27 +0.21 +0.37

1.arremouth bass +0.18' -0.OB +0,41 -0.07
*ntwut b -0.OS + 0. 4 6 -0.39 +0.58

P.o11r+ ads M +0.19 +0.17 -0.43 -0.56
#S.r.<pis spp. +0.32 +0.52' -0.23 -0.40

ah ti o ernppie -0.57 -0.41 +0.37 -0.06
Quillhnrk -0.41 -0.94 -0.67' O.00

i'unk memi -0.19 -1.00 -0.48 -0.20
i r bo e re. a spp. M -0.21 -1.00 -0.BB -0.62
11I unc 111 -0.01 -0.26 -0.37 -0.18
R a > s era a spp. M -0. 58 -0.62 -4.87 -0.73
Redbreast suniish -0. 59 -0.66 -0.82 -0.76
Mo5.gui t of ish -1,00 -1.00 -1.00 -1.00

1,Rullbrads - Most!y Icraturus p la ty c ep h alu s

% :repns spp. Mostly Notropis an a lo s t an u s
h theostoon spp. - Mostly Etheontosa nngrum

E b se s fres spp. - Mostly Afosastosa annsurue
Amendtnent I

(New)
ER 4A.5-56

- _ _ _ _ _ _ - _ _ _ _ _ _ _____ _
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TABLE 6.
,

,

CORRELATION COEFFICIENTS BETWEEN THE NUMERICAL ASUNDANCE.

OF THREE SPECIES OF FISHES IN THE MARSHALL STEAM ETATION DISCH ARGE ARE A
ON LAKE NORMAN, N.C., AND TEMPERATURE RISE, DISSOLVED OIYGEN

CONCENTRATIONS AND FORAGE FISH ABUNDANCE (LOG NUMBERS OF THREADFIN SHAD)..

.

Temperature ad dissolved Osygen acesurements were tden et the ene feet depth,
.

02 LDS NUMBERS OF2EC128 TEMPERATt'RE EXEK

AbeVE ANSIDT ODNCENTRATION ftREADFIN MAS

white bass 0.662 M 0.418 M 0. 240

Largemouth bass 0.275 M 0.190 - 0.004

Threadfin shad 0.323 M 0. 256 --

V Significant at the 0.01 level '

M ignificant at the 0.10 levelS

.

<

* *
. .

TABLE 7.
4.

~

A SUMMARY OF THE ICHTHYOPLANKTON AND METER NET SAMPLING
j

CONDUCTED IN THE VICINITY OF THE MARSHALL STEAM STATION,
LAKE NORMAN, N. C. BETWEEN MARCH 31, 1971 AND JULT 2 2, 1971

NT AI. NTAL PERCENT PERCDT
COVE. EF FISU LARVAE PRDLABVAE P987 LARVAE

g ,

Upstream control 138 2 15 10.2 89.8 -
-

e

100.0Intake 160 3 --

' Discharge 270 102 47.3 12.7

1

Downstrema control 135 50 6.0 94.0

I

| *

1

..
*

I ,

' ' ' ~

Amendment 1
ER 4A.5-57 (New)

,

~e

|

1
1
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TABLE 8.

THE PERCENT INCIDENCF s *- MEAN INTENSITY FOR SEVERAL !;XA 0Fs

.;. !ED FROW A WIXED GROUP OF FI5HES<METAZOAN PARASITES ,

PROM LAKE NORMAN. N e. D ECE MB ER 1969 THROUGH JUNE 1970.

These dat e repr * * m s comp lete ho s t as top sn e s only,
|

!
|

'

INTAKE fArMTBot C0%TS
H SCHARGE ,

1,b 11NUESG EIARIND
1sM t

PDCDT 3s4= PEBCINT EEAN nart.%7 EEAN

INC1DO CE I nst 6m t s t ? INCIDDCE I NTOSITT f*'.fD+.%(.E l'ET D SITY

Monogenea 33.3 3. I 25.0 7.0 45.5 39.0

Disenea (adults) 6. 1 0, I 0. 0 0.0 IE . 2 0. 2

(larvae) 22.2 10,9 75.0 12.5 34.4 5.3

Cestoda (adults) 16.7 0. 0 0. 0 0.0 9.1 0. 4

$ (larv se) 27.8 3. 2 25.0 0.5 18. 2 6. 4
g

$ Acanthocephala (adults) 44.5 3.s 0. 0 0.0 45.5 6. 5i

(larvae) 6.1 0.3 25.0 0.5 18. 2 1. 2

Mesatoda 33.3 0. 8 75.0 2. 8 27.3 3. 6

Mollusca (gloch idi a) 0.0 0. 0 0. 0 0. 0 45.5 1.5

Hirudines 6.1 0.1 0. 0 0. 0 0.0 0.0

(bpepoda 38.9 4. I 75.0 1. 5 63,6 13. 2

?
Eh

p Largemouth bass (7). bluegill (3), yellow perch (2). black crappie (2), white bass (1), carp (1), versouth (1) anda e,

ig
a gizzard shad (1).
r+

M Bluegill (2), black crappie (1) and redbreast siinfish (1).~

M Largemouth bass (3), bluegill (2). white crappte (1). yellow perch (1), redbreast sunfish (2), sarer,uth (1) and
quillback (1).

.

* O e
- - - - - -
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O
T A Bl.E 10

i

COMPARISONS BETWEEN MEAN GROWTH INCREMENTS
FOR E ACH YEAR CLASS OF BLt:EGILL 7 AKEN BY ROTENONE

FROM FOUR COVES ON LAKE NORMAN. |

1 and 6 ar e the up an d do wn s t r e am c on t ro l c o n. r s and 2 and 4 are the sntahr and ds scharge cores
pr c I n t ely. A negatsvo number andscates that the second mean of the pasr nos larger than the [s r a t.*

. .. ..

4GE 00%E "T* 4GE 004E *T*
001E GR0t'P 00mP4RI%0N V 41 t E D4TE Grot'P 004P4Rlh0N V 41.t F

|

9-24 69 !+ 1 vs 2 -0 28 6-23-70 III+ 1 vs 2 - 2 26* *
1 vs 4 0 51 1 vs 4 0.90
t vs 6 1 76* 1 vs 6 2 17**

|6 vs 4 -1 02 6 vs 4 2 40 "

6 vs 2 -1 42 6 vs 2 -1 03

11+ 1 vs 2 -3.10*** I V+ 1 vs 2 2.75**
1 vs 4 0.00 1 vs 4 2 43**
1 vs 6 0 37 1 vs 6 -3 57***

6 vs 4 0 33 6 vs 4 1 07
'

6 vs 2 -2 41** 6 vs 2 0.43
,

111+ 1 vs 2 1.38 8-18-70 I+ 1 vs 2 -1 05
1 vs 4 2.03* 1 vs 4 1 84 *

I1 vs 6 0.52 1 vs 6 0.78
6 vs 4 -l 93* 6 vs 4 0.65 I

6 vs 2 0.81 6 vs 2 - 1. 8 2 *

6 B-70 1+ 1 vs 2 1 48 II+ 6 vs 2 -2 94'
I vs 4 0.99 6 vs 4 -0 84
1 vs 6 2 86** I

!6 vs 4 -1.89* !!!+ 1 vs 2 0 27
6 vs 2 -1.19 1 vs 6 0 82

6 vs 2 -0 59
11+ 1 vs 2 -2 14**

1 vs 4 -2 02* IV+ 1 vs 2 -1 55
1 vs 6 -2 80* '

6 vs 4 0 39 )
6 vs 2 0 68 ;

!

l

* Tw o - t a i l erl " t * test significant at 01 level.
1

** Sinnificant at 0.05 level |
S t ani ficant ut 0 01 level.***

1

Amendment 1
ER 4A.5-60 (New)

|
!
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TABLE 11.
.

WEAN CONDITION FACTORS AND *T" TESTS OF
*

DIFFERENCES BETwEEN MEANS FOR TIE DISCHARGE AND
UPSTREAM (# 1) AND DOWNSTREAM (#6) CONTROL COVES ON LAKE NORMAN.

Fssh were cessured by arans of gill nets, electrofishing, and treeling.
3Co n di t i o n factor : weight / length . ,

mEAN CONDITION FACTOR LEVEL OF

* * * SI ZE SIGNIFICANCE

RANGE CONTROL FOR "T" TEST

PERIOD SPECIES (INCHES) DISCH ARGE (DESIGN ATE) 0F DIFFERENCE

Summer 1969 Bluegill (5.1-6.0) 2.32 2.66 (#1&6) N.S.*

Winter 1970 Bluegill ,(5.1-6.0) 3.28 2. 46. (#1&6) 0.01 -

Summer 1970 Bluegill (5.1-6.0) 2.34 2.33 (#1&6) N. S. ,

minter 1970 Largemouth'

bass (7.1-8.0) 1,66 1.52 (#1) N.S.
.

Hinter 1970 Larg'emouth . ,

bass (10.0-11.9) 2.30 1.90 (#1) 0.001

| winter 1971 Largemouth
bass (11 .1-12.0) 4.54 4.36 (#6) N.S.

I winter 1971 White bm s (13.1-14.0) 5.24 5.79 (#1) 0.10

Summer 1969 Carp (14.1-15.0) 4.61 4.61 (#1&6) N. S.

Winter"1970 Carp (15.1-16.0) 4.92 4.47 (#1&6) N.S.
-

.

'

Summer 1970 Black
crappie (5.1-6.0) 1.86 2.02 (#1&6) N.B.

e .

a

* N.S. - nonalgnificant.

.

.

.

.

*
'

Amendment 1
ER 4A.5-61

.

(New)

'N
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TABLE 12.

STOMACH CONTENTS OF BLACK CRAPPIE
TAKEN AT Fot'R DIFFERENT SAMPLING SITES.

NOVEMBER THROUGH MARCH 1970 AND 1971.

Fs sh ranged an sn ze froe 6.1 anches to 14.9 saches.

L'P STRE UI 1%T4KE DI SC!! 4RGE D0 n STRE.14
CONTROL (#1) (92) (f4) CONTROL (86)

Number Stomachs
Examined 20 (17)* 6 11 (10)* 4

Percent Stomachs
Empty 5.0 (5.8)* 0. 0 27.3 (30.0)* 0. 0

Nt11BER PERCE%T PERCD1 %L9BER PERCENT PERCE%T %t1BER PERCDT PERCDT NIMBER PERCDT PERCDT
OF FREQt'D CY TO T U, OF FREQt DCY TDTAL OF FRE Qt'D Ci TOT 4L OF FREQt DC) TOTAL

WOD ITEM ITEMS OCCt'RRDCE 40Lt4E ITEMS OCCtRRENCE 40Ll#E ITEMS OCC1'RRD CE 40tt ME ITEMS OCCLRRDCE 10LluE

g Teleastomi
Do ro so m a spp. 9 26.3 78.2 8 66.6 94.5 10 66.6 85.9 1 25.0 52.6

,b Unidentifiable 12 15:8 - - - - 5 33.3 13.1 - - -

r
p Insecta

Diptera

Chironomidae 38 1 52.6 3. 8 36 33.3 1.4 - - - 11 50.0 T
Coleoptera 2 10.5 0. 4 - - - - - - - - -

Megaloptera - - -
1 16.7 T 1 11.1 1.0 1 25.0 T

Ephemeroptera
Baetidae 94 15.8 5. 0 - - - - - - - - -

Crustacea
Cladocera 10,055 47.4 12.2 430 33.3 2. 7 - - - 2.019 75.0 47.4
Copepoda 398 31.6 0.4 392 33.3 1. 4 - - - 39 50.0 Ty

, nb
' z2

t! Q.,

Eg - Indicates no data.
3 T Represents percentages less than 0.1.

* Stomach content volumes not determined in 1970. Numbers in parenthesis indicate number of stocachs used for volumetric analysis in,

1971.

i
i

I
,

1
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TABLE 13.s

STOMACH CONTENTS OF *H[TE CR4PPIE
TAKEN AT FOUR DIFFERENT SAMPLING SITES,

,

FEBRU ART THROUGli VARCH 1971
.

Fisk r anged a n sa se free E. 7 to 21.9 nnches.

LTSTREAM INT 4XE DISCH4RGE DORMSTRE u

CONTROL t.81) (#2) (f4) C097s0L (46) -

Nusber Stomachs
Examined 13 3 3 2

Percent Stomachs
Empty 7.7 0.0 33.3 0. 0

_

MLNBER PERCDT PERCD T %t1BER PERCDT PERCENT SL*!BER PERCDT PERCDT St4BER PERCDT PERCDT
OF FREQL DCT TOTtt OF FREQCD CT TOTAL OF FREQL DC) T0f tL OF Fat 4t_ D C) TOT 4L

FOOD ITEMS ITEMS OCCt RRDCE 10LLME I TEM S OCCTRRDCE 10LLVE I TEMS OCCURRDCE 40LL9E ITEMS Orr1 REDCE 10LLME

$
Teleostomi

$ Dorosoee 5 25.0 54.4 3 100.0 100.0 3 100.0 100.0 1 50.0 80.0
b Unidentifiable 3 16.7 22.8 - - - - - - - - -

Insecta
Diptera

Chironomidae 141 91.6 3.8 - - - - - - 33 100.0 4.0

Megaloptera 1 S.3 T - - - - - - - - -

Ephemeroptera
Baetidae 54 75.0 19.0 - - - - - - - - -

Crustacea
Cladocera 50 8.3 T - - - - - - 1.060 50.0 16.0

10 50.0 TCopepoda - - ,- - - - - - -

$
T a. - Indicates no data.gg
w :s T Represents percentages less than 0.1.

,

r,

-

L

e

_ _ _ _ _ _ _ _ .-_____ _.__ ____ _w-_ -* _1_ - . m . +w< ,- , . ---
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T4BLE 14

STOMACH CONTENTS OF LARGEM0l'TH BASS
TAKEN AT FOL'R DIFFERENT 54WPLING SITES.

NOVEMBER THROUGH MARCH 1969 1970. AND 1971

Fish reased = same fres 7. 0 naches as 18.2 inches.

' 'LPSTREta 1% fake SI SG 48 Gl. 00r%STRE4R |
(1% TROL (#1) (82) (#46 Cc%Ts0L (96)

Number Stoeschs 13 5 24 (13)* 7
Examined

Percent Stomachs 46.2 40.0 45.8 (53.8)' O.0
Empty

ht:E8 ER PERCL%T PERCE%T Nt4RER PERCDT PERC1%T %t sal R PE RCDT PERCE%T %tusER PE RCE%f PERCE%T|
OF FRE QL DC) TO T 4L OF FPJet DCT TUTLL OF FREQtETCY TO T 4L i 0F FRE Qt DC) TOT 4L i

IFOOD ITEE ITERS OCCtRRE%CE 40t t 4E I TEM OCCL RRDCE % 0tt at I TL1t S OCCtRRi%CE %DLLME ITEMS OCCtRRENCE 40Lt WE

Amphibia

Ae.. spp. I 14.3 68. 0 - - - - - - - - -g
33

Teleostosi
fwresese ~8 28.6 25.9 2 66.6 78.3 14 * 61.6 65.8 - - -.

Metropas Spp. - - - - - - - - - 3 42.8 65.5
.

os Unidentifiable 2 28. 6 3. 2 1 33.3 21.7 13 46.1 34.2 3 47 8 21.2
Z-

Insecta
.

Diptera
t

Chirocomidae i 14.3 7 - - - - - - - - -

Tipulidae - - - - - - - - - 7 28.6 6. 2
|

Ilegaloptern i 14.3 1. 6 - - - - - - - - -

Ephemeroptera

Baetidae 1 14.3 T - - - - - - 17 14.3 7.1

Org anicy
g Detritus - 14.3 1. 3 - - - - - - - - -

as
Z o.
m9
Em - Indicates no data.
~ 3, T Represents percentages less than 0.1.c

* Stomach content volumes mere not determined in 1969 and 1970. Numbers in parenthesis indicate the number Of stomachs used for_

volumatric analysis in 1971

!

I
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TABLE 13
%

*

STOMACH COMTENTS OF mHlTE Bass
TAKEN AT Ts0 DIFFERENT SAvPLING SITES '

NOVEMBER THROUGH 4 ARCH 1969 1970, AND 1971
>

Task ranged se naar free 4 9 to 18 .'snehr.

5t?$TFE4R (PtTROL tell DISCW44GE g e()
i-

Number of Stomachs Enamined 7 (5)* T4 (16)*
L

Percent of Stomachs Depty 42.8 (40 0)* 28.3 (62 5)* .

F999 ITEas %tsBER OF -PERCDT PERCD T %ttBER OF PERCE%T pet (Tif fITEMS 5REE DCT OCCtRE D CE 7074. %0Lt 4E ITDes FRER E%C) OCCL ERDCE TOT 4L t0Li tE ,

Teleostoet
9Derestee. 4 75.0 30 8 III ,66.0 ' 96 9Unidentiinable 2 50 0 69.2 144 15:5 31 .

''
I

.

' .

TABLE 16m
:o I

STOMACH CONTENTS OF STRIPED BAS 5
TAKEN AT TWO DIFFERENT SAMPLING SITES

g
MOVElfBER THROUGH MAY 1969. 1970 AND 1971

(b' m fe ek rangent an sser free 11 3 to I? 5 eneses.
.

.

Cett (n46 |.

.
Cent test

Mumber of Stomachs Examined 38 (10l* 2-' ;
s.

Percent of stemachs Empty 18 4_(30.0)* I O i

.
= '~

I
' !

,

4 IF999 ITERS 9190ER OF PERCDT PEACD T %t99Et GF PERCO T PERCE%T |
#

,

| items.

FRE E D C) OCCt RRDCE TOT 4L 40Lt 4E ITEt$ FREE E%C) OCCtARDCE TOT 4L Vett1E !-
Teleostosi -

*

v3 a.r .e 79 64.6 100 0
,

4 100 0 100.0 I
'+ Unidentifiable 36 51.6 ',

~
. .

Indicates no leta
* Stomac's runtes4t tulumes not determined in 1969 and 1970 Number in parenthes s indicates number of stutachs used fora

volumet t e r asult a t s in 1971
'

.
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TABLE 17.

STOWACH CONTENTS OF RLUEGILL
TAKEN AT FOUR D1FFERENT SA*/PLING SisES.
FEBRUARY THROLGH APRIL. 1970 AND 1971.

Fi sh r anged in size fro = 4.3 to d. I enches.

LPSTRE44 DISCH^.RGE (84) DOWNSTRE n

CONTROL (*1) CONTROL (46)

Number Stomachs
Examined 16 12 (6)* 5

Percent Stomachs
Ehpty 12.5 25.0 (16.6)* 0. 0

ht1EBER PERCDT PERCD T SL*BER PERCDT PERCDT NtMBER PERCENT PERCDT
OF FREQL DCY TOTAL OF FREQt DC) TOTAL OF FREQt DC) TOT 4L

F130D ITEM I TEMS OCCL RRDCE %0LLME | ITEMS OCCt RRDCE %DLLME ; ITEllS OCCtRRENCE %0LLME

Teleostomim
" Doro cas - - - 1 11.1 - - - -

[ L5 identifiable - - - 2 22.2 - - - -

6 Eggs 4,300 38.6 94.4 1.167 33.3 70.6 988 80.0 90.0
I
m
* Insecta

Diptera

Chironomidae 17 64.4 T - - - 43 40.0 9.1
Culicidae 1 7.1 T - - - - - -

Hemiptera - - - - - - - - -

Ephemeroptera 2 14.3 T - - - - - -

Isoptera - - - 2 22.2 5. 9 - - -

Crustacea3
mj Cladocera 1,171 42.2 5. 6 - - - - - -

E& Copepoda 14 15.8 T - - - - - -

1) Organic Det ritus - 21.4 - - 44.4 23.5 - - -

S Fly Ash - - - - 33.3 - - - -

- Indicates no data.
T Represents percentages less than 0.1.
* Stomach content volumes mere not determined in 1970. Numbers in parenthesis indicate number of stoc!achs used

for volumetric analysis in 1971

G G e
- - - - - - - -
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TABLE 18.'

,

STOMACH CONTENTS OF dHITE CATFISH
TAKEN FROM FOUR DIFFERENT SA*4PLING SITES.

OCTCBER THROUGH MAY 1970 A\D 1971
,

Fish ranged in si se from 8.2 to 15.0 inches.

tiPSTRE44 IMTAKE DISCHARGE DOWNSTREAR

C04 TROL (f1) (I2) (f4)
~

CONTROL (#6)

Number stocachs
Examined 1 30 10 (9)* 3

Percent Stomachs' '

O.0 30.0 70.0 (12.9)* 66.7espty

-.
-

NUMBER PERCENT PERCDT N0tBEA PERCENT PERCENT NI si ER PERCENT PERCENT NLMBER PERCDT PERCENT

0F FREQUENCY TOTAL OF FREQt DCY TOTu, IF FREQLDCY TOTAL OF FREQUENCY TOTAL
m
M WOD ITDI ITEMS OCi tRRDCE 10Lt4E ITE15 OCCURRENCE VOLUME I EIS OCCLRRDCE V0 Lim E ITEMS OCCURRDCE %0LLME

--

.

Teleostoma.

66.6 1. 3 - - -

T Dorosome - - - 28 71.5 62.6 -

O Centrarchidae - - - - - - - - 1 100.0 100.0
4 14.3 21.0 66.6 53.4 - - -

Unidentifiable - - -

Insecta
Diptera

- - - -

Chironomidae - - - 2 9. 5 - - -

Filamentous
- -

Algae - 100.0 -100.0 - 14.3 16.4 - - - -

E Organic3
33.3 33.3 - - -"

Detritus - - - - - - -

vR
s

-n

- Indicates no data. .
~

* Stomach cont,ent volumes not determined in 1970. Nt.mbers in parenthesis irdicate number of stomachs used for volumetric analysis
in 1971.

.
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TABLE 19.

SOME STATISTICS OF THE CREEL CENSUS
TAKEN EACH SATURDAY FROM APRIL, 1965 TH3OUGH JUNE. 1371

IN THE MARSHALL STEAM STATION DISCHARGE COVE.

^

' {2-t %I T) 13-t%IT OPER4TIONi ]4-LSIT OPI RtTION|

SPRING SLtf4ER FALL WINTER TRISG StMMER FALL WISTER SPRING

1969 1969 1969 1970 1970 1970 1970 1911 1971

Average Fisherman

toterviens per day 46.8 24.9 20.6 45.0 57.8 13.7 50.5 89.7 94.2

Average Party size 2. 3 2.4 1. 8 1. 9 2.1 2. 2 2. 2 2. 0 2. 3

Average Time Fished

per' Fisherman 3. 7 3. 4 3.3 3. 5 3. 0 2. 9 3. 2 3.1 1. 8
g
:n

g Average Distance
Ig Traveled per Party / 20.5 14.1 16.3 19.0 22.4 18.3 22.5 21.5 24.4

e
cn
cn Number of Fish per

Fisherman-trip 1.3 0.8 1.8 1.1 0.7 0.8 0.9 0.7 1. 2

Number of Fish per

Fisherman-hour 0.4 0. 2 0.6 0. 3 0. 2 0. 3 0.3 0. 2 0. 7

Dominant Species white white white white ohite white largemouth white

in the Catch carp bass bass bass bass catfish bass bass bass

>
k M verage Distance Traveled per Party : One-way distance in miles.2: A2

o o.

E

O e e'
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5 ALTERNATIVES TO CATAWBA NUCLEAR STATION

i - Catawba Units 1 and 2 are needed to meet customers' requirements for electrical

energy in 1979, 1980 and the reaf ter. The peak demands experienced and ex-
pected on the Duke Power system for the ycars 1962 through 1980 are tabulated
and discussed in Section 2.3. Demonstrated load growth and long lead times
necessary to perform environmental engineering, pursue regulatory proceedings,
perform design, obtain t imely delivery of high quality equipment and build
plants on schedule make it incumbent on Duke to choose a specific site in
time to perform all necessary work in an orderly and timely fashion. It would

be remiss for Duke or any other utility to delay, to waiver, or to be less
than forthright in making necessary commitments to meet anticipated public
needs for electric energy. This could seriously dislocate the economy of the
area se rved.

; Based on its considerable experience and upon every reasonable assurance that ,

a suitable generating facility could be built and operated safely, with mini-
,

!mum possible adverse effect on the environment, Duke's management did not
consider the alternative of deliberately not building new power generating

facilities. Such an alternative is not acceptable to Duke Power nor to the

j public it se rve s .
,

| In accordance with Duke's practice in plannino new generating facilities, a
'number of alternatives have been considered to develop the optimum plan to

: meet anticipated needs. The important alternatives are discussed below.

5.1 ALTERNATIVE TYPES OF GENERATION
,

e

The needed inc rement of capacity to be added by Catawba Units 1 and 2 is ;{
j approximately 2360 MWe, The types of generation which might be considered to ;

j furnish all or part of this needed increment of capacity are hydro, fossil- I

i fueled steam, combustion turbines, nuclear-fueled steam, purchased power and |
| " exotic" sources, j

| 1

$ 5.i.1 HYDRO AND COMBUST ION TURBINE CAPACIT Y

:
I On a practical basis, neither hydro nor combustion turbine capacity could be

] cons i de re d. Duke's total exist ing hydro capacity of about 1,002,000 kw built

i in seven plant s over a period of nearly 70 years is less than one-seventh of
the total present capability of the Duke system and less than one-half of the.

! planned capacity at Catawba. The characteristically low flows of streams in |
i the Duke territory further limit the usefulness of hydro capacity to short

| term peaking service. The re remain only a very few hydro sites suitable for
j development for peaking service, and none in the Duke territory for base load

Ij service. Fo r examp l e , t he Fede ra l Powe r Commi s s i on l i s t s 66 locations in |
; all of North and South Carolina where undeveloped hydroelectric potential |

| exists indicating 4.2 billion kilowatt hours to be the total annual energy |
! potential of all 66 sites combined, This is only about one-fourth the annual ;

energy gene rat ion pl anned for Cat awba Nuc lear Station. 1

|-
! I Hydroelectric Power Resources of the United States, Developed and Undeveloped,
; January 1,1968, Fede ral Powe r Commission.
1-
1

; ER 5.1-1
)
L
1
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Likewise, combustion turbine units are small (20,000 - 50,000 kw) and are not
suitable for base load ser vice. Duke's total existing combustion turbine

capacity, about 624,000 kw in 25 units, is less than one-third of needed
capacity at Catawba. Duke's cost per net kw hour for combustion uni'.s was
approximately 9.89 mills for fuel and 0.86 mills operating costs, for a total
cost of 10.75 mills or about twice the expected cost for nuclear gene"ation

I at Catawba. The turbines were (in 1971) in use an average of 35 percent of |

t h e t i me . The capital cost at present for Duke's largest gas turbine is |

$126 per kw installed. Even if an adequate supply of oil or gas were avail-
able, use of this type generation for around-the-clock service would be poor
stewardship of the economic resources of Duke's customers and of the nat ion's
oil or gas resources.

5.1.2 PURCHASED POWER

Power in the amount to be generated by Catawba Nuclear Station is not presently
available nor will power in this quantity become available in the fo re see ab l e
future, if such quantit ies of power becare available, the production costs of
such power may be competitive with production costs by Catawba; however, the
additional transmiss ion costs would remove any such power f rom a compet itive
category.

5.1.3 " EXOTIC' SOURCES OF POWER

Magnetohydrodynamics, solar power, tidal power, fusion and other sources of
energy have been reviewed as alternatives to Catawba since some of these may
some day be practical.

A great deal of research is now being done on such sources and Duke Power is
contribut ing to segments of this research. None of them provide a practical

alternative today; however, i f they becoce practical , we will evaluate them
from an environmental and economic standpoint and use t hem to supply our
c u s t ome rs ' powe r needs.

5.1.4 NUCLEAR AND FOSSIL FUELED STEAM-ELECTRIC CAPACITY

Duke's conprehensive fuel studies in which economics of fossil fuels versus
nuclear f uel we re studied, have shown that a nuclear fuel pl ant would resul t

in lowest system costs. Due to dif ficult ies involved in obtaining adequate

quant ities of oil, which will have to be imported from foreign count ries,
oil fired units are not considered feasible in this area. Coal would have
to be available at about 39 cents per million Btu to be competitive with

nuclear. Du ri ng 1971, Duke's ave rage cost for coal was 45.26 cents per
million Stu and there are no indications of improvement in the price situatial

in near future Also fossil fuels do not of fe r any subst ant ial envi ronmental
advantage over the use of nuclear fuels.

|
!

O

ER 5.1-2 Ame ndme nt 1
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5.2 ALTERNATIVE SITES FOR NEW CAPACITY ;

i

Following the addition of two units at McGuire, System Planning studies '
-

Indicated that for system stability, location for the next major generation.

would still lie in the central part of Duke service area. Economic and
i engineering studies compared the Catawba site on Lake Wylic with a site on

*

I Lake Norman, a site on Wateree Lake and a site in central South j
;

Carolina. Catawba site was found to be the most desirable primarily because
of proximity to major system transmission facilities and the availability *

i of condenser cooling water. Environmentally, the site compared favorably -

to the other si tes. The site is well suited to construction of a large

coal-fired station if the nuclear alternative were not available. The ;

following najor f actors were f avorable to the location of a nuclear station !

at Catawba:
1

By blending the surface water with the cool bottom waters from Lake Wylie, :a.
the temperature of the warmed condenser discharge can be reduced appreciably. |

b. Low transmission costs due to proximi ty to the major load centers and'

existing transmission systems. .

c. Duke already owned most of the land required for the plant and the
surrounding exclusion area,

d. Minimum relocation required of people and access facilities.

Soil and subsurface conditions well suited for construction of largee.

generating facility.<

I

;

a

!

i4

,

) i

| 'l
j '

.

.

ER 5 2-1 Ame ndmen t 1
4
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5.2.1 ALTERNATE PLANT SITES AND TRANSMISSION LINES
'

l. Central South Carolina Site
The topographic and geologic features of the plant site acd the
proposed t ransmission lines are characteris tic of the Piedment Upland
of South Carolina. The relief ranges from nearly level to stet,, but
is prevailingly gently sloping to moderately steep. The underlyii.g
rock formations range from Granite Gneiss and Schist around the pl3nt
si te to a Mica Schist-Gneiss complex in the northwestern.

,

The area around the plant site and transmission lines contain many I

textile plants around interstate 85, and some pulpwood is produced
in the general a re a.2

2. Wateree
The Wateree site is located in the lower Piedmont and Upper Sand Hills
Regions of South Carolina. The topography of the site and transmission
lines is characteristic of the Piedmont with gently sloping hills, but
the soil has a higher sand content indicating the transition into the

! Sand Hills section of South Carolina.

The geology in the immediate plant site area consists of a Granite and
Granite-Diorite complex. The proposed Bush River Line contains various
igneous and metamorphic rock format ions. The Newport Line runs over
format ions of Mica Gnei ss , S chi s t , Amphibolite and basic intrusives.

The proposed Oakboro Line runs into the Carolina State Belt consisting
of bedded ArgilIites.

The area of the plant site and transmission lines contains pulpwood
plantations, farming and some textile manufacturing plants.

3. Site D (Lake Norman) ,

This site and all the proposed transmission lines are located in the
Piedmont Uplands and have the characteristic topography of the Piedmont.
The geology is similar for the plant site and the transmission lines.
Format ions of Grani te and G rani te-Diori te complex are present along
with Mica Gneiss, Schist and Anphibolite. Around Oakboro, some bedded
Argiilites are present along with the preceding formations.

The area around the plant site is mainly textile manufacturing or
related industries. Some farming and pulpwood production is also
present.

Tables 5.2-1 and 5.2-2 show the estimated land use, productivity, and dollar
value of the land in the vicinity of the alternate plant sites and the pro-
posed transmission lines.

,

1

Amendme n t 1
ER 5.2-2 (New) (

|
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} 5.3 ALTERNATIVE COOLING SYSTEM

The only feasible alternate to the proposed lake cooling system is the~ use of
evaporative cooling towers.1 Oceans and larger rivers are not available in
the Piedmont Carolinas and dry cooling towers are uneconomical and have not
yet been used in this size facility nor have the environmental effects been
assessed.

A sparger system and lake cooling with a holding pond and connecting canal
were also studied as possible alternative cooling systems. These alternatives

were deleted due to adverse effects as described in Section 7.4 The pre-
liminary layouts for each alternative are shown in Figures 5.3-1 through
5.3-6 respectively:

1) Lake Cooling with Holding Pond and Connecting Canal.
2) Sparger Canal System
3) Natural Draft Cooling Towers - Open Cycle (Supplemental Cooling)

1 4) Natural Draft Cooling Towers - Closed Cycle
5) Mechanical Draft Cooling Towers - Open Cycle (Supplemental Cooling)
6) Mechanical Draft Cooling Towers - Closed Cycle

As explained in Subsection 7.4.2, mechanical draft cooling towers are a more
economical choice for the Catawba site than natural draft towers.

2 For closed cycle cooling towers, service water discharge ( oT * 8F) will have
p only minor thermal effects on Lake Wylle. For the supplemental cooling tower sys-
G tem, it was assumed that the cooling towers would remove up to 68 percent of

2 the rejected heat (91 percent plant factor). See Table 5.3-4 for cooling tower,
details and Table 5.3-3a for the economic impact of different cooling water
systems. The skimmer wall and- submerged weir discussed in Subsection 4.1.4 would
not be built since the cooling towers would control the discharge temperature.

To make a supplemental cooling tower system economically feasible, it is
necessary to use less cooling water and a greater condenser temperature rise
than would be used for a lake cooling system.

The economic impact of varying the flow rate through the condensers is
shown in Table 5.3-3.

The computer program described in Subsection 4.1.6 was modified to model the
heat loss from the cooling towers, and water temperatures and effected sur-
face areas were computed by month for the 20 year period, 1951-1970. These
results are shown in Table 5.3-1. -

Over the 20 simulated years, the average discharge temperatures by month are:

January 61.7 F July 92.4 F
February 61.8 F August 91.9 F
March 66.7 F September 87.9 F
April 77.8 F October 77.9 F
May 82.2 F November 69.5 F
June 87.9 F December 62.3 F

I See Subsection 4.1.9

ER 5.3-1 Amendment 1
Amendment 2
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5.3.1 EFFECTS OF MECHANICAL AND NATURAL DRAFT COOLING TOWERS

5.3.1.1 Chemical Effects

Assuming a cooling tower evaporating rate of 65 cfs and water with 55 ppm
dissolved solids, 10 tons per day of solids will concentrate as the result
of evaporative losses in the cooling tower. Water conditioning chemicals
will add approximately 3 tons per day to cooling tower water. Thus solids
to be removed by blowdown and drift will contain 80 percent materials origi-
nating in the lake water and 20 percent materials added to the water for
biocidal, corrosion and silt control purposes.

The expected cooling tower water treatment vould add the following chemicals:

Pounds / Day / Unit

Sod j um-Zi nc Polyphosphate g(1) 140
Cationic Polyelectrolyte 70
Chlorine 300
Sulfuric Acid 2700

The closed cycle cooling system will use a water flow rate of 750,000 gpm per
unit. A drift loss of 0.05 percent or less will remove no more than 375 gpm
per uni t and a blowdown rate of 0.21 percent will send 1575 gpm per unit
blowdown to the condenser cooling water discharge. Treatment of cooling tower
blowdown for re-cycling is not anticipated. Treatment of cooling tower blow-
down prior to discharge to the lake will be provided as required by regulatory
agencies.

The addition of polyphosphate and sulfuric acid will be continuous, chlorine
will be added 1-2 hours a day and the cationic polyelectrolyte will be added
1-2 times a week.

The application rate for the polyphosphate will be 140 lbs/ day or 6 ppm based
on the volume of blowdown and drift removals from the cooling water for 1 unit.
The concentration of total phosphate in the system will be 6-9 ppm P04 and
polyphosphates will range between 4 to 6 ppm p04 Analyses w111 monitor both
polyphosphate and ortho phosphate.

Cooling tower processes of aeration and slug treatments with chlorine and poly-
electrolytes break down some organic wastes including nitrogenous compounds in
the makeup water f rom the lake. A tabulated analysis of lake water and the
projected analysis of blowdown and drif t water af ter t reatment and ten cycles
of concentration is listed in Table 5.3-2.

(1) Typical analysis 56.4% P025

10.8% Zn0

32.8% Na 02

(2) Typical analysis: Diethyl-diallyl ammonium chloride, a cationic poly-
electrolyte approved for use in potable water treatment.

|
|
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Chlorine will be applied to the cooling water once a day as a shock treatment. '

The objective will be to feed the amount of chlorine necessary to establish !and to maintain a free residual of chlorine of 0.5 ppm but not to exceed 1.0
ppm as measured by the orthotolodine-arsenite test method. |

The amount of chlorine required will vary with the seasonal changes in water f
temperature and qual i ty. A maximum chlorine demand of 8 ppm may be associated j
with manganous ions in hypolymnetic water in late Summer and Fall. The median [
annual rate of chlorination is expected to be 5 ppm. |

The closed cycle cooling system of each unit will have an approximate volume :

of 7.5 million gallons. The maximum chlorine application of 8 ppm will feed {500 pounds of chlorine into the water in 1.5 to 2 hours, and the median appil- :
cation of 5 ppm will be about 300 pounds for one unit.

Intermittent appilcation of chlorine to a free residual initially reacts with f
nitrogenous compounds to form chloramines or combined chlorine compounds. The i
chloramines oxidize to varying degrees while chlorine is present in the free i
form. Af ter the application of chlorine ceases. makeupwater adds amino com- |pounds to the system, the combined forms of chicirine then breakdown by circu- !
lating through the system six times an hour. !

Some chlorine is scrubbed into the atmosphere in the cooling tower. Most of |

the chlorine forms soluble chlorides and their concentration varies with'the !
Ichlorine feed rate and the blowdown-drif t 'oss rate to approach an equilibrium

concentration.
,

5.3.1.2 Ecological Effects

iConclusions from meteorological and biological studies associated with a 1143 i

Mw Un t 1 of the Forked River Station, owned by Jersey Central Power and Light ji

Company and located on the Atlantic Coast, even thnugh a marine installation, -j
has significance in predicting the effects of dritt from natural draft towers :

.

In Duke's particular locale. In fact, many of the plant species (flora) that .|
were monitored are also common to the Piedmont Carolinas. Some of these
species which were found to be most sensitive to salt deposition from the
operation of natural draft cooling towers are: Highbush Blueberry, Poison Ivy, j
Virginia Creeper, Wild Black Cherry, Red Maple and Serviceberry. ;

i
The following conclusions concerning drift f rom natural draf t cooling towers
are quoted from the Forked River Nuclear Station, Environmental Report (Docket i

No. 50-363):
;

a. Exposure of vegetation typical of the Forked River environs to airborne ;

salt concentrations of about 100 pg per meter 3 for several hours would i

result in foliar injury to deciduous species during the growing season. i
Such injury does not occur at about 60 pg per meter 3 Evergreens appear
to be less sensitive.

3b. Airborne salt concentrations above 10 pg per meter may have long term
effects on the general vigor and distribution of plant types.

;

ER 5.3-3 Amendment 1 *
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i The methods as used to determine the airborne salt concentrations for the
Forked River Nuclear Station were employed in computing the airborne salt
concentrations expected from the operation of natural draft cooling towers
at the Catawba site. It was found that the highest short term exposure of
vegetation would be 0.24 pg per meter 3 which is well below the concentration
of airborne salt known to affect coastal vegetation, much of which is also
common to this area.

In conclusion, the effects of drift from natural draft cooling towers at
Catawba upon the vegetation during the growing season in the site environs.

| uould be minimal and should be limited to the immediate vicinity around the
cooling towers.

For either natural or mechanical draft towers, the potential for ice accumu-
lat ion and subsequent damage to vegetat ion, particularly pine trees, would be
greatly increased during unstable (looping) meteorological conditions accom-

; panied by temperatures below 32 F. Icing and resul ting floral damage would be
increased during typical warm frontal ice storms, particularly in the case of

j mechanical draf t towers.
)
.I Discharges of the cooling tower blowdown into the average river flow of 4400
'

cfs, see Subsection 2.4.4, would result in an increase of approximately one
,

percent in the river water dissolved solids. This small increase in dissolved
| solids would be expected to have no significant biological effects.

O

I

|
,

i

|
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5.4 ALTERNATIVE RADIOACTIVE WASTE TREATMENT SYSTEMS

One alternate Liquid Waste System was evaluated. This alternative system did
not incorporate the same degree of segregation of equipment drains and waste ;

streams as the Liquid Waste System in the present Catawba design. Consequently,
none of the liquid waste processed by this alternate system would be reused; ;

and the radioactive liquid discharges from the station, while far below 10 CFR
20 limits, would be somewhat greater than those resulting f rom the present ,

'

Catawba design.

Several alternate design concepts were considered for the Gaseous Waste System. i

One concept was to provide long-term holdup capacity for potentially radio-
active gases in the waste gas tanks permitting considerable decay of radio-
activity before release. Discharge of these gases from the station would
result in acceptable offsite concentrations of radioactivity, however, the
Gaseous Waste Disposal System in the Catawba design is planned to operate with--

out normal discharge of radioact ive gases from the waste gas tanks. Another
alternate concept considered was the Freon gas-trapping process, announced in
late 1970 by Oak Ridge National Laboratory (ORNL). The Gaseous Waste Disposal

2 System in the Catawba design achieves the same objective as the ORNL System.

Two alternatives for reducing station releases of radioactive iodine were i

considered. These were carbon filtration systems for the condenser air ejector
and auxiliary building ventilation system. These were rejected because their
cost is far more than is justified by their small value for lodine removal (See
subsection 7.6.7 ,

4

The radioactive waste systems for Catawba were selected because, they meet
the design objective of reducing levels of radioactivity in effluents to as

1

low as practicable.

!

!

.
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ER Table 5.2-1 Amendment I (New)

Land Use
''

Plant Alternatives and Transmission Lines

Land Use in Area of Transmission Lines (Est.) Line Crossings

Length; R/W % % % * % * Maj or interstate Parks

Plant Location Transmi ssion L ines g (miles) Width (Ft.) Woodland Agriculture Industry Residential HIqhways Highways & Rec. Historic Waterways.

Fold-in of Oconee
Central South to Newport 500 .50 200 100 - - - None None None None None

Carolina Site-
to Cliffside 500 35 200 43 33 5 19 2 1 None None 2

B

I
:

to Bush River 500 56 200 41 27 12 20 7 2 None None 1

Wateree to Newport 500 53 200 45 35 7 13 8 i None None I
|

to Oakboro 500 63 200 44 41 6 9 10 None None None .2

i

!l
! to Marshall 500 16 200 54 40 - 6 2 1 None None 1

Site D to McGuire 500 7 200 37 55 - 8 1 None None None None

! (Lake Norman)
~

to Point X 500 5 200 88 10 - 2 1 1 None None None

Point X to
Oakboro 500 35 200 51 23 9 17 5 2 None None 1

and resic ential sites are in the area of the transmission lines, none of these sites will be disturbed*Although some industrial i

by the transmission lines.

1. Length of required access road is the same as the transmission line length.

L- - . . _ _ . .. . ._ _ _ _ _ . _ _ __ , . _ . . _ _ _ _
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ER Table 5.2-2 Amendment I (New)

Productivity and collar Value of Alternate Plant Sites
arrd T r ansmi s s ion L i nes

Woodland Agricu t t ure I ndus t ry'' Rural Residenttal
Total Est. Est. Est.
Area Prod. Gross R /W Land Prod. Gross R /W Land

Plant Transmission of R/W Per Acre Unit Value Cost /alue Fer Acre Unit Value Cost Value Av. Cost
locatin, tine (Acro,) Acres Per Year Value / Acro / Acre (E s t . ) Acres Per Year Value / Acre /Ac. / Acre Acres Acres Per House $

2
Central South Fold-in of 12 130 3 32.67 4.25 1200 600 - - - - - - - - -

Carolina Site Oc onee-N ew;'or t Bd.Ft. /M BF

6to Cliffside b48 130 32.67 4.25 1200 600 280 427 lbs .27 115.29 1200 600 42 161 15.900
E d.F t . /MBF Cotton /lb.

I
to Bush River 1358 557 570 32.67 18.62 500 250 367 427 lbs .27 115.29 500 250 163 271 15.900

Bd.F t. /MBF Cotton /lb.

Wateree to Newport 1285 578 130 32.67 4.25 800 400 450 427 lbs .27 115.29 80') 400 90 167 15,900
Bd.Ft. /MBF Cotton /lb.

to Oakboro 1527 6 72 570 32.67 18.62 1200 600 626 427 lbs .27 115.29 1200 600 92 137 15.900
Bd.F t . /MBF Cotton /lb.

Sto Marshall 388 210 130 32.67 4.25 1300 1300 155 23 bu 2.83 65.09 1300 1300 - 23 15,900
1 BJ.Ft. /MBF Soy B. /bu

5to McGuire 170 63 130 32.67 4.25 1300 1300 94 23 bu 2.83 65.09 1300 1300 - 13 15,900
5ite D Bd.Ft. /MBF Soy B. /bu

(Lake Norman)
5to Point X 121 106 130 32.67 4.25 2000 2000 13 23 bu 2.83 65.09 2000 2000 - 2 15,900

Bd.Ft. /MBF Soy B. /bu

SPoint x to 848 433 130 32.67 4.25 2000 2000 195 23 bu 2.83 65.09 2000 - :" 76 144 15,900
Oakboro Bd Ft. /MBF Soy B. /bu

i Soi l-S i te Rel at ionships . S t and S t r uc t u re , and Yields of Slash and Loblolly Pine Plantations in the Southern U. 5. by Colle & Shumacker

2 Crestent Land & T imber Corp. Annual Forestry Report No. 32, 1971

3 Fnrest Statistics for the Piedmont of South Carolina 1967. U. 5. Forest Service

4 " South Carolina Crop & L ivestock Report ing Service Monthly Report ," November 1972

5 Nor th Carolina Aqricul tural St atist ics. 1971 issue

6 Metrolina Atlas by Clay & Orr

*Although some industrial and residential sites are in the area of the transmission lines, none of these sites will be disturbed by the transmission lines.

O O O
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ER TABLE 5.3-1 (CONTINO3DI PAGE 2 0F 7

PaEDICTED TEMPERATURES AND AREAS FOR 1951-70 M ETEOROLOGIC AL MiD HYDROLOGIC AL CONDITIONS--
SUPPLEMENTAL COOLING TOWERS

l
i 1954
|

MO 01 02 03 04 EX-4 AM3 COOL FLOM A B C D E F G HYLIE TOTAL
I 50.7 65.0 58.5 52.0 1.3 50.7 17.0 6261. 179.1 424.7 116.4 261.0 .0 702.5 O. 1684. 1684
2 52.6 66.9 61.5 55.1 2.5 52.6 17.0 4583. 172.2 424.7 117.8 285.1 .0 702.5 O. 1702. 1702.
3 55.2 69.5 65.0 57.4 2.2 55.2 17.0 628e. i67.7 424.7 ii9.5 300.4 .0 702.5 O. i7i5. i7:5.
4 70.0 84.3 78.7 72.7 2.7 70.0 17.0 4349. 150.6 424.7 99.9 245.1 .0 702.5 O. 1623. 1623.

i

i 5 71.7 79.7 77.3 74.1 2.4 71.7 17.0 3820. 100.0 424.7 62.5 147.6 .0 702.5 O. 1437. 1437.
' 6 82.6 90.6 87.6 85.3 2.7 82.6 17.0 2000. 98.3 424.7 50.4 113.J .0 702.5 O. 1382. 1382.

7 86.8 94.8 91.7 87.7 .9 86.8 17.0 1370. 88.2 424.7 40.5 370.6 .0 412.7 0. 1337. 1337.
8 85.7 93.7 90.5 86.0 .3 85.7 17.0 1445. 84.1 424.7 37.7 283.2 .0 354.3 0. 1884 1884
9 84.3 92.3 88.4 84.3 .0 84.3 17.0 988. 86.4 424.7 29.2 242.9 .0 148.9 0. 932. 932.

10 70.0 79.0 75.1 70.0 .0 70.0 16.0 713. 107.9 424.7 49.8 5I4.6 .0 194.4 0, 1291. 1291.

Il 53.2 67.5 62.6 54.6 I.4 53.2 17.0 849 168.0 424.7 109.5 847.5 .0 585.2 0. 2135. 2135.
12 46.8 61.1 56.1 51.1 4.3 46.8 17.0 1887. 173.9 424.7 112.6 122.2 .0 702.5 O. 1536. 1536.

1955

ua 01 02 03 04 EX-4 AM8 COOL FLOW A B C D E F G nYLIE TOTAL
I 47.6 61.9 56.9 51.9 4.3 47.5 17.0 1833. 175.7 424.7 114.0 157.8 .0 702.5 O. 1575. 1575.
2 48.9 63.2 57.8 52.4 3.5 48.9 17.0 3218. 168.9 424.7 115.3 278.1 .0 732.5 O. 16?O. 1690.
3 53.1 67.4 62.3 58.1 5.0 53.1 17.0 2600. 157.3 424.7 108.2 268.4 .0 702.5 O. 1661. 1661.
4 67.0 81.3 75.6 69.7 2.7 67.0 17.0 3934 145.4 424.7 96.2 234.8 .0 702.5 O. 1604 1604
5 73.7 82.7 80.2 77.7 4.0 73.7 16.0 2352. 101.1 424.7 61.8 168.8 .0 702.5 O. 1459 1459.
6 76.3 84.3 81.8 78.8 2.5 76.3 17.0 1557. 90.7 424.7 50.0 719.5 .0 702.5 O. 1987. 1987.
7 85.5 93.5 90.4 87.4 l.9 85.5 17.0 2009 84.1 424.7 38.3 169.9 .0 577.6 0. 1295. 1295.
8 84.0 92.0 88.8 85.8 1.8 84.0 17.0 2412. 82.0 424.7 36.6 45.2 .0 579.4 0. 1168. 1868.

9 78.0 86.9 83.0 78.9 .0 78.9 17.0 1466. 86.3 424.7 29.2 177.7 .0 229.8 0. 948. 948.

10 64.8 77.8 73.2 68.2 3.4 64.8 12.0 1877. 145.4 424.7 90.9 365.9 .0 702.5 O. 1729. 1729.

11 54.0 68.3 63.4 56.9 2.9 54.0 17.0 1241. 167.6 424.7 109.2 500.2 .0 702.5 O. 1964 1964
12 45.6 59.9 55.0 47.5 1.9 45.6 17.0 1031. 181.8 424.7 118.2 708.8 .0 697.6 0. 2134. 2131.

1956

MO 01 02 03 04 EX-4 AMB COOL FLOW A B C D E F G MYLIE TOTAL
l 44.6 58.1 53.9 47.9 3.3 44.6 17.0 1400. 173.2 424.7 112.2 424.4 .0 702.5 O. 1837. 1837.

2 47.9 61.2 58.0 58.1 3.2 47.9 15.0 4234 181.0 424.7 125.7 308.5 .0 702.5 O. 1742. 1742.

3 50.0 65.2 60.1 54.6 3.7 50.9 17.0 3487. 160.6 424.7 110.5 274.9 .0 702.5 O. 1673. 1673.
4 ov.3 74.6 69.0 62.8 2.5 60.3 17.0 4793. 150.4 424.7 99.6 244.2 .0 702.5 O. 1621. 1621.
S 73.7 82.7 79.5 76.9 3.2 73.7 16.0 3159. 99.9 424.7 61.1 143.2 .0 702.5 0, 1431. 1431.
6 79.8 87.8 85.2 81.7 2.4 79.3 17.0 1203. 94.9 424.7 55.2 857.5 .0 738.4 0. 2171. 2171.

7 84.2 92.2 89.0 84.5 .3 84.2 17.0 1226. 83.3 424.7 37.9 386.4 .0 344.8 0. 1277. 1277.

8 83.0 91.9 88.7 84.2 .3 83.9 17.0 1278. 85.5 424.7 38.4 336.9 .0 325.7 0. 12tl. 1211.

9 76.6 84.6 80.7 76.6 .0 76.6 17.0 1612. 89.7 424.7 30.7 164.1 .0 267.8 0. 977. 977.
10 68.9 79.9 75.3 71.3 2.4 68.9 14.0 2411. 118.6 424.7 63.9 58.7 .0 748.5 O. 1484. 1414
11 53.7 68.0 61.6 56.8 3.1 53.7 17.0 2636. 165.5 424.7 107.8 244.I .0 702.5 O. 1645. 1645.

!2 57.4 71.7 64.4 59.8 2.4 57.4 17.0 2131. 159.6 424.7 98.7 207.6 .0 702.5 O. 1593. 1593.

NOTESe COLUMNS '01-04' ARE TEMPERATURES IN DEGREES FAHRENHEIT AT POINTS I-4 FIGURE 4.l-7.
COLUMN #EX-4' IS EXCESS TEMP. ABOVE AMBIENT IN DEG. F. AT POINT 4
COLUMN 'A43' IS AMBIENT TEMP. IN DEG. F.
COLUMN ' COOL' IS AMOURT OF COOLING IN DEG. F. PROVIDED BY THE 17 DEG. R ANGE TOWER.
COLUMN # FLOW # IS THE FLOd THROUGH THE L AKE IN CFS.
COLUMNS 'A-F# ARE THE AREAS (ACRES) IN LAKE SECT.#A-F' FIG. 4.1-7 WITH TEMP.3DEG. OR Mode ABOVE AMB.
COLUMM 'G' IS THE AREA (ACRESI 5 DEG. OR MORE ABOVE AMB. IN SECT. 'G' FIG. 4.I-7.

COLUMN 'MYLIE' IS THE SUM OF COLUMNS 'A-F'.
COLUMN 'IOTAL' IS THE SUM OF "G' PLUS 'dYLIE'.
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PREDICTED TEOPER ATUoCS AND AREAS FOR 1951-70 M ETEOROL3GICAL AND HYDROLOGIC AL CONDITIONS--
SUPPLEMENTAL COOLING TOWERS

1957

MO 01 02 03 04 EX-4 AMB CDOL FLOa A B C D E F G WYLIE TOTAL
I 49.9 64.2 57.1 52.3 2.4 49.9 17.0 2804 169.1 424.7 104.9 225.9 .0 702.5 O. 1627. 1627
2 52.4 66.7 61.2 54.0 1.6 52.4 17.0 6735. 166.6 424.7 113.8 273.7 .0 702.5 O. 1684. 1681.
3 51.9 66.2 61.2 54.3 2.4 51.9 17.0 5407. 166.3 424.7 114.6 286.5 .0 702.5 O. 16;5. 1695.
4 66.8 81.1 75.4 68.2 1.4 66.8 17.0 7877 147.0 424.7 07.3 237.8 .0 702.5 O. 1609 1609.
5 75.4 83.4 80.4 77.9 2.5 75.4 17.0 3105. 91.5 424.7 50.4 113.5 .0 702.5 O. 1393. 1383.
6 81.1 89.1 86.1 82.2 1.1 81.1 17.0 6870. 86.4 424.7 47.4 104.8 .0 702.5 O. 1366. 1366.
7 83.8 91.8 88.7 85.7 f.9 83.8 17.0 2312. 87.2 424.7 40.0 86.1 .0 601.1 0, 1329. 1329.
8 80.7 88.7 85.5 81.5 .8 80.7 17.0 1714 87.4 424.7 39.4 234.0 .0 452.7 O. 1238. 1238.
9 80.0 88.0 83.1 80.1 .I 80.0 17.0 3135. 86.7 424.7 29.4 9.4 .0 218.0 0. 768. 768.
10 63.7 75.7 70.5 66.0 2.3 63.7 13.0 3711. 137.2 424.7 85.9 191.1 .0 702.5 O. 1541. 1541.
11 56.8 71.1 64.2 57.9 1.1 56.8 17.0 6589 160.6 424.7 100.1 221.0 .0 702.5 O. 1609 1609.
12 49.8 64.1 57.0 50.9 1.1 49.8 17.0 5874 170.1 424.7 105.6 227.9 .0 702.5 0. 1638. 1631.

1958

WO 08 02 03 04 EX-4 AMS COOL FLOW A B C D E F G WYLIE TOTAL
1 42.8 57.I 50.6 44.1 1.3 42.8 17.0 6207. 181.7 424.7 118.0 265.6 .0 702.5 O. 1693. 1693.
2 39.7 56.0 50.4 42.5 2.9 39.7 15.0 5386. 191.5 424.7 136.7 340.0 .0 702.5 O. 1795. 1795.
3 47.5 62.8 57.7 50.2 2.7 47.5 16.0 5475. 175.0 424.7 123.3 311.2 .0 702.5 O. 1737. 1737.
4 61.3 75.6 70.0 62.4 1.1 61.3 17.0 10305. 150.1 424.7 99.4 243.8 .0 702.5 O. 1621. 1621.
5 73.8 82.8 79.7 75.0 1.2 73.8 16.0 8299. 106.0 424.7 65.0 154.4 .0 702.5 0. 1453. 1453.
6 79.4 87.4 84.4 81.5 2.1 79.4 17.0 3646. 88.3 424.7 48.5 108.0 .0 732.5 O. 1372. 1372.
7 85.4 93.4 89.6 86.7 1.3 85.4 17.0 3511, 86.2 424.7 39.4 70.3 .0 672.4 0. 1293. 1293.
8 83.6 91.6 87.6 85.1 1.5 83.6 17.0 2714 85.7 424.7 38.6 61.4 .0 582.5 O. 1193. 1193,
9 80.0 88.0 84.1 80.0 .0 80.0 17.0 1938. 88.0 424.7 29.9 103.7 .0 303.6 0. 950. 950.

80 66.4 76.4 72.5 68.5 2.1 66.4 15.0 2189. 121.7 424.7 65.4 154.0 .0 820.0 0. 15d6. 1586.
11 58.2 72.5 67.1 61.6 3.4 58.2 17.0 1618. 160.3 424.7 1 00.0 269.7 .0 702.5 O. 1657. 1657.
12 45.7 60.0 52.9 48.0 2.3 45.7 17.0 2960. 171.6 424.7 106.4 230.4 .0 702.5 O. 1636. 1636.

1959

MO 01 02 03 04 EX-4 AMS COOL FLOW A B C D E F G WYLIE TOTAL
1 47.5 61.8 54.7 48.9 f.4 47.5 17.0 4816. 168.9 424.7 104.7 225.2 .0 702.5 O. 1626. 1626,
2 49.5 63.8 57.9 52.4 2.9 49.5 17.0 3502. 165.3 424.7 108.6 258.6 .0 702.5 O. 1660. 1660.
3 51.4 65.7 60.6 54.6 3.2 51.4 17.0 4021. 159.3 424.7 109.5 272.3 .0 702.5 O. 1668. 1668.
4 63.3 77.6 71.0 65.0 1.7 63.3 17.0 6115. 144.4 424.7 95.5 232.6 .0 702.5 O. 1600. 1600.
5 74.7 83.7 80.5 78.2 3.5 74.7 16.0 2879 98.4 424.7 60.0 140.2 .0 702.5 O. 1426. 1426.
6 79.2 87.2 84.2 81.3 2.1 79.2 17.0 3675. 86.5 424.7 47.5 105.1 .0 702.5 O. 1366. 1366.
7 84.0 92.0 88.8 85.8 1.8 84.0 17.0 2497 80.9 424.7 36.6 27.7 .0 672.6 0. 1242. 1242.
8 85.5 93.5 89.5 86.7 1.2 85.5 17.0 3297. 82.1 424.7 36.7 55.8 .0 386.5 O. 988. 988.
9 80.1 88.1 83.2 80.2 .I 80.1 17.0 5016. 84.9 424.7 28.6 6.6 .0 206.8 0. 752. 752.

10 69.9 79.9 74.8 70.3 4 69.9 15.0 96l7. 110.7 424.7 58.9 107.2 .0 546.1 0. 1248. 1248.
11 54.5 68.8 61.8 55.9 1.4 54.5 17.0 4862. 159.2 424.7 99.1 218.1 .0 702.5 O. 1604 1604
12 46.9 62.2 54.9 48.5 1.6 46.9 16.0 5208. 175.8 424.7 113.4 253.2 .0 702.5 O. 1670, 1670.

NOTES: COLUMNS 'Ol-04' ARE TEMPERATURES IN DEGREES F AHRENdEIT AT POINTS 1-4 FIGURE 4.1-7.
COLUMN 'EX-4' IS EXCESS TEMP. ABOVE AMBIENT IN DEG. F. AT POINT 4.
COLUMN 'AMB' IS AMBIENT TEMP. IN DEG. F.
COLUMN ' COOL' IS AMOUNT OF COOLING IN DEG. F. PROVIDED BY THE 17 DEG. R ANGE TOWER.
COLUMN 'Flod' IS THE FLON THROUGH THE LAKE IN CFS.
COLUMNS 'A-F# ARE THE AREAS (ACRES) IN LAKE SECT.' A-F' FIG. 4.1-7 WITH TEMP.3DEG. OR MORE ABOVE AM3.
COLUMN 'G' IS THE AREA (ACRES) 5 DEG. OR MORE ABOVE AMB. IN SECT. 'd' FIG. 4.1-7.
COLUMN 'WYLIE' IS THE SUM OF COLUMNS 'A-F'.
COLUMN 'IDTAL' IS THE SUM OF 'G' PLUS "WYLIE'.

O O O
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PHEDICTED TEMPERATURES AND AREAS FOR 1951-70 M ETEOROL7GIC AL AND HYDROLOGIC AL CONDITIONS--
SUPPLE 4ENT%L COOLING TONERS

1960

40 01 02 03 04 EX-4 A43 COOL FLOW A B C D E F G niLIE TOTALi 49.2 62.5 55.3 49.4 1.2 49.2 17.0 5268. 166.4 424.7 103.0 220.4 .0 702.5 O. 1617. 1617.
2 46.5 60.9 55.4 47.3 .9 46.5 17.0 13097. 168.5 424.7 115.0 277.2 .0 702.5 O. 1698. 1698.
3 44.5 58.9 54.3 46.1 1.6 44.5 17.0 9053. 172.0 424.7 123.2 310.7 .0 732.5 O. 1734 17344 65.7 80.0 74.3 66.7 1.0 65.7 17.0 10573. 147.5 424.7 97.6 239.7 .0 702.5 O. 1611 1611.5 71.4 80.4 77.3 73.3 1.9 71.4 16.0 5282. 102.5 424.7 62.7 148.0 .0 702.5 O. 1440. 1440.6 80.1 89.1 85.1 82.3 2.2 80.1 17.0 3571 95.9 424.7 47.1 103.8 .0 702.5 O. 1364 1364
7 83.7 91.7 87.9 85.3 1.6 83.7 17.0 2717. 83.7 424.7 38.1 66.5 .0 640.1 0. 1253. 1253.e e5.i 93.i e9.i 85.9 .s 85.i i7.0 49 3. 92.7 424.7 37.0 56.7 .0 39i.0 0. 992. 992.9 90.3 89.3 93.4 60.4 .I 80.3 17.0 3610. 96.1 424.7 29.1 8.4 .0 218.1 0. 759 75910 69.6 71.6 74.6 71.0 1.4 69.6 15.0 3916. 116.1 424.7 62.1 116.9 .0 593.3 0. 1303. 1303.

Il 57.0 71.3 64.9 59.5 2.5 57.0 17.0 3201. 167.9 424.7 109.5 249.1 .0 702.5 O. 1654 165412 44.9 59.1 53.3 49.1 4.3 44.8 17.0 2405. 195.1 424.7 132.2 309.0 .0 702.5 0. 1762. 1762.
!1961

MO 01 02 03 04 EX-4 A49 COOL FLOW A 9 C D E F G WYLIE TOTAL
1 45.9 60.1 53.7 49.5 2.7 45.8 17.0 3344 187.0 424.7 121.8 276.E .0 702.5 O. 1782. 1712.2 49.5 63.9 59.4 51.8 2.3 49.5 17.0 5252. 174.2 424.7 119.1 288.4 .0 702.5 O. 1700 1709.3 35.3 67.6 64.6 57.3 2.0 55.3 17.0 65e3. 165.0 424.7 113.7 284.1 .0 702.5 O. 1690. 1690.4 57.2 71.5 66.4 59.9 1.7 57.2 17.0 7559. 158.7 424.7 109.2 27'.3 .0 702.5 O. 1666. 1666.5 71.0 80.0 76.9 73.2 2.2 71.0 16.0 4612. 106.9 424.7 $5.6 156.0 .0 702.5 O. 1456. 1456. ;6 80.1 89.1 95.1 Bl.8 1.7 80.1 17.0 4575. 98.9 424.7 48.9 fo9.0 .0 702.5 O. 1374 1374
7 85.2 93.2 99.4 86.4 1.2 85.2 17.0 3692. 87.6 424.7 40.2 72.5 .0 697.9 0. 1323. 1323.
B 83.1 91.1 87.2 84.0 .9 93.1 17.0 4374 85.7 424.7 40.2 66.2 .0 630.4 0. 1250. 1250.9 S4.0 92.0 87.2 84.2 .2 84.0 17.0 3113. 89.0 424.7 30.4 12.9 .0 219.3 0. 776. 776.10 70.0 7a.0 74.7 70.7 .7 70.0 17.0 1722. 104.4 424.7 46.6 229.6 .0 450.3 3. 1256. 1256.

11 61.2 75.5 69.I 64.1 2.9 61.2 17.0 2840. 169.0 424.7 109.6 249.5 .0 702.5 O. 1654 1654
12 49.0 63.3 56.9 50.4 1.4 49.0 17.0 6461. 183.8 424.7 119.6 270.3 .0 702.5 O. 1701. 1701.

1962

MO Oi 02 03 04 EX-4 A43 COOL FLOW A B C D E F G WYLIE TOTAL
1 45.9 60.2 53.7 47.1 1.2 45.9 17.0 6690. 182.0 424.7 118.3 266.3 .0 702.5 O. 1694 1694
2 50.6 64.9 59.6 52.9 2.3 50.6 17.0 5533. 180.2 424.7 123.4 301.3 .0 702.5 c. t712. 1732.
3 51.4 65.7 61.2 53.2 1.8 51.4 17.0 7688. 171.4 424.7 122.2 309.1 .0 702.5 O. 1729 1729.
4 63.4 77.7 72.6 64.8 1.4 63.4 17.0 9166. 157.0 424.7 108.1 268.2 .0 702.5 O. 1660. 1600.
5 78.9 86.9 83.8 81.6 2.2 78.8 17.0 3532. 91.7 424.7 50.6 113.9 .0 702.5 O. 1383. 1383.
6 80.2 88.2 85.2 81.8 1.6 80.2 17.0 4897. 89.6 424.7 48.7 109.6 .0 702.5 O. 1373. 1373.
7 84.7 92.7 89.6 86.1 t.4 84.7 17.0 1682. 86.6 424.7 39.6 275.4 .0 504.6 0. 1331. 1331.
8 84.3 92.3 89.1 84.6 .3 84.3 17.0 1211. 87.4 424.7 39.4 366.6 .0 319.6 0. 1238. 1236.
9 79.6 87.6 83.7 79.6 .0 79.6 17.0 1250. 91.1 424.7 31.3 229.5 .0 212.5 O. 999 989.

10 69.3 78.3 75.0 70.0 .7 69.3 16.0 1333. 112.4 424.7 59.7 426.9 .0 449.1 0. 1473. 1473.
Il 52.7 67.0 62.1 57.6 4.9 52.7 17.0 2033. 164.2 424.7 106.9 29.9 .0 702.5 O. 1428. 1428.
12 44.4 38.7 53.8 48.8 4.4 44.4 17.0 1609. 182.1 424.7 118.4 323.2 .0 702.5 O. 1751. 1751.

NOTES: COLUU15 #01-04' ARE TEMPERATURES IN DEGREES FAHRENHEIT AT POINTS l-4 FIGURE 4.1-7.
COLUMN 'EX-4' IS EXCESS TEMP. APOVE AMBIENT IN DEG. F. AT POINT 4
COLUMN 'A48' IS AMBIENT TEMP. IN DEG. F.
COLUMN ' COOL' IS AMOUNT OF CDOLING IN DEG. F. PROVIDED BY THE 17 DEG. RANGE TOWER.
COLUMN ' FLOW' IS THE FLod THROUGH THE LAKE IN CFS.
COLUMNS 'A-F# ARE THE AREAS ( ACRES) IN LAKE SECT.'A-F' FIG. 4.1-7 WITH TEWP.3DEG. OR MORE ABOVE AMB.
COLUMN #G' IS THE AREA (ACRES) 5 DEG. OR MORE ABOVE AWB. IN SECT. 'G' FIG. 4.1-7.
COLUMN 'WYLIE' IS THE SUM OF COLUMNS 'A-F'.
COLUMN ' TOTAL" IS THE SUM OF 'G' PLUS 'WYLIE'.
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PREDICTED TEMPERATURES AND AREAS FOR 1951-70 METEOROLOGICAL AND HYDROLOGICAL CONDITIONS--
SUPPLEMENTAL COOLING TOaERS

1963

40 Of 02 03 04 EX-4 A43 COOL FLOM A B C D E F G MYLIE TOTALI 46.2 60.5 54.1 49.6 3.4 46.2 17.0 2654, 185.5 424.7 120.7 273.5 .0 702.5 O. 1707 1707.2 43.8 58.1 54.0 50.5 6.7 43.8 17.0 2009 179.2 424.7 122.6 79.5 .0 702.5 737. 1508. 2246.3 56.7 71.0 66.0 58.7 2.0 56.7 17.0 6566. 163.9 424.7 113.0 282.0 .0 702.5 O. 1686. 1686.4 65.4 79.7 74.1 69.3 3.9 65.4 17.0 3046. 152.5 424.7 101.1 248.5 .0 702.5 O. 1629 1629.5 73.8 81.8 79.3 76.8 3.0 73.8 17.0 3060. 94.6 424.7 58.9 137.4 .0 702.5 O. 1488. Idle.6 80.0 88.0 85.0 82.8 2.8 80.0 17.0 2792. 89.I 424.7 49.0 109.4 .0 702.5 O. 1375. 1375.
7 84.2 92.2 89.1 86.1 1.9 84.2 17.0 2180. 87.3 424.7 40.0 128.4 .0 666.7 0. 1347. 134?.8 84.3 92.3 89.1 85.6 1.3 84.3 17.0 1933. 87.6 424.7 39.6 176.9 .0 512.6 0. 1241. 12489 79.4 87.4 83.6 79.6 .2 79.4 17.0 1937. 91.8 424.7 31.7 113.6 .0 331.9 0. 994 994

10 70.6 78.6 75.3 71.8 1.2 70.6 17.0 2309 99.5 424.7 44.0 70.4 .0 558.8 0. 1197. II97.
11 57.2 71.5 65.2 $0.4 3.2 57.2 17.0 2606. 170.2 424.7 111.1 253.9 .0 702.5 O. 1662. 1662.12 41.7 56.0 50.1 44.7 3.0 41.7 17.0 3465. 190.7 424.7 129.0 298.7 .0 702.5 O. 1746. 1746.

1964

MO 01 02 03 04 EX-4 AM8 COOL FLOW A B C D E F G MYLIE TOTAL
1 48.2 62.5 56.0 49.8 1.6 48.2 17.0 4836. 177.8 424.7 115.5 258.2 .0 702.5 O. 1679. 1679.
2 44.3 58.6 53.3 46.9 2.6 44.3 17.0 4799. 179.0 424.7 122.4 298.3 .0 702.5 O. 1727 1727.
3 54.5 68.8 63.8 57.5 3.0 54.5 17.0 4327. 164.1 424.7 113.1 282.3 .0 702.5 O. 1687. 1687.4 63.0 77.3 72.1 64.8 f.8 63.0 17.0 7206. 151.3 424.7 103.9 256.5 .0 702.5 O. 1639. 1639
5 74.0 82.0 79.0 76.7 2.7 74.0 17.0 2946. 92.2 424.7 50.9 114.6 .0 702.5 O. 1385. 1385.
6 81.2 89.2 86.2 84.0 2.8 81.2 17.0 2778. 88.2 424.7 48.5 107.9 .0 702.5 O. 1372. 1372.
7 84.2 92.2 RB.4 85.3 1.1 84.2 17.0 3982. 84.4 424.7 38.5 67.6 .0 657.5 O. 1273. 1273.
8 86.3 94.3 90.3 87.1 .8 86.3 17.0 5074 84.7 424.7 38.1 59.9 .0 562.2 0. 1170. 1170.9 80.4 88.4 93.6 80.5 .I 80.4 17.0 3974 89.8 424.7 30.8 14.0 .0 226.4 0. 786. 786.

10 63.6 75.6 70.5 $4.4 .8 63.6 13.0 10454 144.7 424.7 90.9 205.6 .0 702.5 O. 1568. 1568.
11 60.2 74.5 67.6 61.3 1.1 60.2 17.0 6396. 163.6 424.7 102.2 227.1 .0 702.5 O. 1620. 1620.12 51.1 65.4 58.8 52.4 1.3 51.1 17.0 5985. 175.9 424.7 114.2 254.4 .0 702.5 O. 1672. 1672.

1965

i 40 01 02 03 04 EX-4 AM3 COOL FLOW A B C D E F G NYLIE TOTAL
1 48.4 62.7 56.2 49.3 9 48.4 17.0 8262. 177.6 424.7 115.3 257.6 .0 702.5 0. 1678. 1678.
2 48.3 62.6 57.3 50.4 2.1 48.3 17.0 5082. 178.3 424.7 122.1 297.3 .0 702.5 O. 1725. 1725.
3 50.4 $4.7 60.2 52.8 2.4 50.4 17.0 5821 172.7 424.7 123.1 310.6 .0 702.5 O. 1733. 1733.4 65.0 79.3 73.7 66.9 1.0 65.0 87.0 6167. 151.6 424.7 1 00.5 246.8 .0 702.5 O. 1626. 1626.
5 77.0 85.0 82.0 79.2 2.2 77.0 17.0 3504 93.2 424.7 51.5 116.5 .0 702.5 O. 1388. 1388.
6 77.0 85.0 82.0 79.2 2.2 77.0 17.0 3494 91.0 424.7 50.1 112.6 .0 702.5 O. 1381. 1381
7 83.8 21.8 88.0 84.6 .8 83.8 17.0 5460. 86.6 424.7 39.6 71.0 .0 682.3 0. 1304 1304
8 84.6 92.6 88.7 85.5 .9 84.6 17.0 4753. 88.6 424.7 40.1 65.9 .0 609.2 0. 1228. 1228.9 89.8 89.8 84.0 81.0 .2 80.8 17.0 3461. 89.9 424.7 30.8 14.1 .0 225.8 0. 785. 785.10 65.9 75.9 71.0 67.3 1.4 65.9 15.0 3799 122.9 424.7 66.1 128.9 .0 772.7 0. 1515. 1515.

11 55.8 70.1 63.8 58.4 2.6 55.8 17.0 3139. 171.5 424.7 112.0 256.3 .0 702.5 O. 1667. 1667.
12 49.8 64.1 57.6 53.I 3.3 49.8 17.0 2426. 182.0 424.7 118.4 266.7 .0 702.5 O. 1694. 1694

NOTES: COLUMNS '01-04' ARE TEMPERATURES IN DEGREES FAHRENHEIT AT POINTS 1-4 FIGURE 4.1-7.
COLUMN 'EX-4' IS EXCESS TEMP. ABOVE AMBIENT IN DEG. F. AT POINT 4
COLUMN 'AM8' IS AMBIENT TEMP. IN DEG. F.
COLUMN ' COOL' IS AMOUNT OF COOLINO IN DEG. F. PROVIDED BY THE 17 DEG. R ANGE TOMER.
COLUMN ' FLOW' IS THE FLOM THROUGH THE L AKE IN CFS.
COLUMNS 'A-F' ARE THE AREAS (ACRES) IN LAKE SECT.'A-F' FIG. 4.1-7 WITH TEMP.3DEG. OR MORE ABOVE AMB.
COLUMN 'G' IS THE AREA (ACRES) 5 DEG. OR MORE ABOVE AMB. IN SECT. 'G' FIG. 4.1-7.
COLUMN 'NYLIE' IS THE SUM OF COLUMNS 'A-F'.
COLUMN ' TOTAL' IS THE SUM OF 'G' PLUS 'MYLIE'
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PREDICTED TEMPER ATURES AND AREAS FOR 1951-70 METEOROLOGICAL AND HYDROLOGICAL CONDITIONS--
SUPPLEVENTAL C30 LING TONERS

1966

MO 01 32 03 04 EX-4 AMB COOL FLOM A B C D E F G WYLIE TOTAL
1 43.5 57.8 51.4 45.9 2.4 43.5 17.0 3415. 184.8 424.7 120.2 271.9 .0 702.5 O. 1704 1704.
2 44.0 60.2 54.8 47.7 2.8 44.9 16.0 5045. 190.9 424.7 133.9 331.6 .0 702.5 O. 1784 1784
3 52.3 66.6 62.2 54.4 2.1 52.3 17.0 6711. 175.8 424.7 125.5 317.3 .0 702.5 O. 1746. 1746.
4 60.4 74.7 70.7 66.7 6.3 60.4 17.0 1831. 158.4 424.7 109.0 342.0 .0 702.5 650. 1737. 2387.
5 72.2 81.2 78.7 76.2 4.0 72.2 16.0 2139 107.3 424.7 65.8 353.6 .0 702.5 O. 1654 1654.
6 17.5 85.5 82.6 80.5 3.0 77.5 17.0 2608. 94.2 424.7 52.1 118.2 .0 702.5 O. 1392. 1392.
7 82.9 90.9 87.2 85.0 2.1 82.0 17.0 2880. 90.8 424.7 41.9 77.5 .0 708.2 0. 1343. 1343.
6 82.4 90.4 87.2 84.2 1.8 82.4 17.0 2001. 89.9 424.7 40.8 167.9 .0 560.8 0, 1284 1284
9 77.3 85.3 81.0 78.0 .7 77.3 17.0 2796. 95.7 424.7 42.0 51.5 .0 368.3 0. 982. 982.
10 65.0 76.0 72.6 68.6 3.6 65.0 14.0 2294 137.4 424.7 86.8 164.4 .0 702.5 O. 1516. 1516.
11 54.8 69.1 62.8 56.6 1.8 54.8 17.0 4626. 172.7 424.7 112.8 258.7 .0 702.5 O. 1671. 1671.
12 46.8 61.1 54.7 48.6 1.8 46.8 17.0 4958. 185.3 424.7 120.6 273.2 .0 702.5 O. 1706. 1706.

1967

40 O! 02 03 04 EX-4 AMB COOL FLOM A 9 C D E F G MYLIE TOTAL
1 50.0 64.3 57.8 r1.6 2.6 50.0 17.0 3038. 181.2 424.7 117.8 265.0 .0 702.5 O. 1691. 1691.2 41.9 58.2 52.6 25.8 3.9 41.9 15.0 3881 194.6 424.7 139.0 346.6 .0 702.5 O. 1807. 1807.
3 56.4 70.7 65.7 52.4 6.0 56.4 17.0 2178. 167.5 424.7 115.5 289.1 .0 702.5 848. 1699 2548.
4 64.7 79.0 74.< 69.4 5.1 64.3 17.0 1271. 157.5 424.7 105.7 1081.1 .0 702.5 239. 2472. 2710.
5 68.3 80.3 77 72.0 4.3 67.7 13.0 1414 136.1 424.7 93.3 1873.3 .0 702.5 O. 2530. 2530.
6 76.8 86.9 84.1 81.4 2.9 78.5 17.0 1498. 96.0 424.7 55.3 729.0 .0 702.5 O. 2007. 2007.
7 R2.0 90.0 86.2 84.2 2.2 82.0 17.0 2703. 88.9 424.7 40.9 74.6 .0 713.8 0. 1342. 1342.
8 80.9 88.7 0 .0 81.9 1.0 80.9 17.0 4342. 92.3 424.7 42.0 71.7 .0 658.9 0. 1290. 1290.
9 75.0 83.0 .8.8 75.4 4 75.0 17.0 4601. 96.8 424.7 42.6 53.3 .0 371.9 0. 989. 989

10 66.0 77.0 72.5 68.3 2.3 66.0 14.0 3888. 138.2 424.7 87.4 194.6 .0 702.5 O. 1547. 1547
II 51.5 65.8 59.6 53.7 2.2 51.5 17.0 4356. 181.0 424.7 118.5 275.2 .0 702.5 O. 1702. 1702.
12 51.0 65.3 5d.8 52.7 l.7 51.0 87.0 4491. 177.3 424.7 115.2 257.2 .0 702.5 O. 1677. 1677.

1968

MO 01 02 03 04 EX-4 AAB COOL Flon A B C D E F G dYLIE TOTAL
i 43.9 58.2 51.8 45.1 1.2 43.9 17.0 7382. 185.5 424.7 120.7 273.4 .0 702.5 O. 1707. 1707.
2 41.9 56.2 51.5 44.5 2.6 41.9 17.0 5265. 188.8 424.7 133.8 331.1 .0 702.5 O. 1781. 1781.3 53.3 67.6 62.7 57.2 3.9 53.3 17.0 3429. 169.9 424.7 117.2 293.9 .0 702.5 O. 1708. 1708.
4 61.8 76.1 71.1 66.5 4.7 61.8 17.0 2746. 160.7 424.7 110.7 275.7 .0 702.5 O. 1674 1674
5 68.6 79.6 76.2 73.5 4.9 68.6 14.0 2692. 126.1 424.7 86.1 213.6 .0 702.5 O. 1553. 1553.
6 78.3 86.3 83.3 80.7 2.4 78.3 17.0 3313. 90.2 424.7 49.7 til.3 .0 702.5 O. 1378. 1378.
7 83.3 91.3 87.5 84.8 1.5 83.3 17.0 3873. 88.5 424.7 40.7 74.0 .0 710.9 0. 1339. 1339
8 84.2 92.2 88.3 85.2 1.0 84.2 17.0 3988. 89.1 424.7 40.4 66.8 .0 613.1 0. 1234. 1234 .
9 79.3 87.3 84.0 80.5 1.2 79.3 17.0 2496. 96.0 424.7 42.2 23.2 .0 556.9 0. 1143. 1143.

10 66.6 77.6 72.6 69.3 2.7 66.6 14.0 2876. 134.9 424.7 79.7 171.0 .0 702.5 O. 1513. 1513.
11 53.7 68.0 61.7 56.5 2.8 53.7 17.0 3392. 172.1 424.7 112.4 257.4 .0 702.5 O. 1669. 1669.
12 43.0 57.3 51.4 46.5 3.5 43.0 17.0 2937. 190.5 424.7 128.9 298.5 .0 702.5 O. 1745. 1745.

NOTES: COLUMNS #01-04' ARE TEMPERATURES IN DEGREES FAHRENHEIT AT POINTS 1-4 FIGURE 4.1-7.
COLUMN 'EX-4' IS EXCESS TEMP. ABOVE AMBIENT IN DEG. F. AT POINT 4
COLUMN 'A49' IS AMBIENT TEMP. IN DEG. F.
COLUMN ' COOL' IS AMOUNT OF COOLING IN DEG. F. PROVIDED 4Y THE 17 DEG. R ANGE TOWER.
COLUMN ' FLOW' IS THE FLOW THROUGH THE LAKE IN CFS.
COLUMNS 'A-F' ARE THE AREA 5(ACRES) IN LAKE SECT.' A-F' FIG. 4.1-7 MITH TEMP.3DEG. OR MORE ABOVE AMB.
COLUMN #G' IS THE AaEA(ACRES) 5 DE3. OR MORE A90VE AMB. IN SECT. 'G' FIG. 4.1-7.
COLUMN 'HYLIE' IS THE SUM OF COLUMNS 'A-F'.
COLUMN ' TOTAL' IS THE SUM OF 'G' PLUS 'HYLIE'.

. _ -



ER TABLE 5.3-1 (CONTINUED) PAGE 7 0F 7

PdEDICTED TEMPERATURES AND AREAS FOR 1951-70 M ETEOROLOGICAL AND HYDROLOGICAL CONDITIONS--
SUPPLEuENTAL COOLING TONERS

1969

WO 01 02 03 04 EX-4 AM3 CGOL FLOW A 9 C D E F G WYLIE TOTALI 43.5 57.9 52.0 46.3 2.8 43.5 17.0 3732. 194.0 424.7 131.5 305.8 .0 702.5 O. 1758. 1758.2 42.4 57.7 52.3 45.3 2.9 42.4 16.0 4514 189.7 424.7 133.0 329.1 .0 702.5 O. 1779 1779.3 48.2 62.5 59.1 51.3 3.1 49.2 17.0 4620. 173.0 424.7 126.9 321.5 .0 702.5 O. 1754 17544 62.4 76.7 71.6 64.9 2.5 62.4 17.0 5242. 155.3 424.7 106.8 264.6 .0 702.5 O. 1654 16545 71.9 60.3 77.7 74.2 2.4 71.8 16.0 4219. 107.3 424.7 65.8 156.7 .0 702.5 O. 1457. 1457.6 79.7 87.7 84.7 91.2 1.5 79.7 17.0 5106. 90.3 424.7 49.8 111.5 .0 702.5 O. 1379 1379
7 84.5 02.5 89.7 95.6 1.1 84.5 17.0 3990. 87.7 424.7 40.2 72.7 .0 692.3 0. 1318. 1316.8 80.5 99.5 94.6 81.9 f.4 80.5 17'.0 3057 89.0 424.7 40.3 66.6 .0 622.5 O. 1243. 1243.o 77.3 95.3 91.0 77.9 5 77.3 17.0 3569 95.1 424.7 41.7 50.6 .0 370.7 0. 983. 993.10 67.0 79.0 72.9 69.7 1.7 67.0 14.0 4420. 130.3 424.7 76.7 162.5 .0 702.5 0. 1497. 1497.

11 51.7 65.3 59.1 53.3 2.3 51.0 17.0 4100. 177.6 424.7 116.1 269.2 .0 702.5 O. 1639 1699.12 44.0 59.3 51.9 46.3 2.3 44.0 17.0 4040. 184.3 424.7 119.8 270.8 .0 702.5 0. 1702. 1702.
1970

MO 01 02 03 04 EX-4 AM3 CDOL FLOa A B C C E F G WYLIE TOTALi 4I.0 55.3 49.4 42.9 1.9 41.0 17.0 5440. 190.4 424.7 128.8 299.0 .0 702.5 O. 1744 1744
2 43.0 59.3 53.7 46.8 3.4 43.0 15.0 3960. 197.2 424.7 141.0 352.2 .0 702.5 c. 1818. 1818.
3 50.0 64.3 59.8 54.1 4.1 50.0 17.0 3440. 172.5 424.7 123.0 310.3 .0 702.5 O. 1733. 1733.4 62.0 76.3 11.2 65.7 3.7 62.0 17.0 3480. 157.5 424.7 108.4 269.2 .0 702.5 0. 1662. 1662.% 71. 0 91.6 77.8 74.0 3.0 71.0 15.0 4190. 119.6 424.7 77.7 180.9 .0 732.5 O. 1513. 1513.6 77.0 d5.r w2.1 80.0 3.0 77.0 17.0 2600. 94.0 424.7 51.9 117.7 .0 702.5 O. 1391. 1391I Mt.0 Sv." 95.7 12.5 1.5 91.0 17.0 3900. 99.1 424.7 47.9 95.5 .0 H$8.5 O. 1526. 1526.
9 *?.0 ? 3. 7 36.1 42.7 7 92.0 17.0 5920. B ?. ] 424.7 40.4 67.0 .0 632.9 0. 1254 1254

92.0 00.n 95.2 92.1 .1 92.0 17.0 5910. 90.6 424.7 31.1 15.2 .0 229.3 0. 790. 790.
*

IC 6 .' . 0 77.7 75.0 67.0 7 67.0 13.0 867. 139.6 424.7 97.5 933.4 .0 416.9 9. 1902. 1992.
Il ;1.3 65.3 67.5 56.0 6.0 51.0 17.0 1770. 173.9 d24.7 113.5 219.2 .0 702.5 O. 1633. 1633.1? 5^.7 64.3 54.3 54.3 4.3 53.0 17.0 1911. I74.6 424.7 113.2 174.4 .3 702.5 O. 15d9. 1589.
NOiE 3 OlLUSNS #31-O:' ARE TEMPERATURES IN DEGRFES F AMRENdEIT AT POINTS |-4 FIGURE 4.1-7.

ClLUvN 'EV-4' IS EXCESS TEMP. A90VE AMPIENT IN DE3. F. AT POINT 4
COLUMN 'AAA' IS AMBIENT TEWP. IN DEG. F.
COLUWN ' COOL' IS AulUNT OF C00LIN3 IN CEG. F. PROVIDED BY THE 17 DEG. RANGE TOWER.
COLUv1 ' FL 0 a ' IS THE FLod THROUGH THE L AKE IN CFS.
CnLUMNS "A-F' ARE THE AREA-HACRES) IN LAKE SECT.'A-F' FIG. 4.1-1 MITH TEMP.3DEG. 04 MORE ABOVE AWB.
COLUMN 'O' IS THE ARE A( ACRES) 5 DEG. Oh MORE A90VE AMB. IN SECT. 'O' FIG. 4.1-7
COLUWN 'dYLIE' IS THE SUM OF COLUMNS 'A-F#.
COLUMN ' TOTAL' IS THE SU4 0F 'G' PLUS #dYLIE'.
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ER Table 5.3-2

EXPECTED WATER ANALYSES
,

Catawba River Cooling Tower
10' intake 10 Cycles Comments

Concentration

pH 7.0 7.3
Color APHA 3 25

Turbidity JTU 8 60

Conductivity 55 700 Chlorides, sulfates
increase conducti-
vity, CO2 is released
to atmosphere. '

Alkalinity 15 15 WIth su!furic acid for pH
.

adjustment the total al- ;

kalinity remains nearly
constant.

Hardness as CACO 3 mg/l 14 140

Calcium as Ca mg/l 4.3 430 Magnesium as Mg mg/l 1.0 10

iron Total Fe mg/l 0.4 4

Manganer.: . Mn, mg/l 0.05 0.5
Chlorido, (1, mg/l 7 80

Fluoride, F, mg/l 0.15 1.5

Ammonia Nitrogec NH -N mg/l 0.2 23

Nitrate, NO , mg/l 0.8 8 i3

Phosphate, PO4 mg/l 0.3 10 includes polyphosphate
treatment

Silica, SiO2 mg/l 10 100

Sulfate, 504, mg/l 4 150 includes sulfuric
acid added

Sodium Na mg/l 9 100

Potassium 1 10
-

Dissolved Solids mg/l 55 600 Includes added treatments

Suspended Solids 10 100

BOD 5 mg/l 5 30 Cooling tower processes
will lower total of BOD -5 '

Total Organic Carbon mg/l 6 35 Lowered by cooling tower.

9

Amendment 1
(New)

'

--. - _ .

. . -. .



ER Table 5.3-3 (Page 1 of 2)
Economic Comparison of Flow Rates

in Supplemental Cooling Towers

Pa r t i cul a rs
Condenser Condenser Condenser

A. Technical Data Delta T 16 F Delta T 24 F Delta T 28 F

9 9 91. Rejected Heat (Btu / hour) 15.8x10 15.8x10 15.8x10
2. Tower Range (F) 8 12 14

3 Approach (F) 16 20 22
4 Wet Bulb Temperature (F) 77 77 77
5. Condenser Temperature Dif ference TD (F) 6 6 6
6. Turbine Maximum Back Pressure (in. of Hg.) 2.41 3.04 3.406 6 6
7 Condenser Cool ing Water Flow (GPM) 1.97x10 1.32x10 1.13x10

B. Economics
g 3 3

1. Condenser First Cost 2,573,000 2,446,000 2,428,000
2. Condenser Erection Cost 515,000 489,000 486,000
3. Tubes First Cost 2,976,000 2,457,000 2,270,000
4 Tubes Installation Cost 157,000 105,000 90,000

5. Pump Capacity Cost 3 9,595,000 6,468,000 5,504,000q
6. Pump Operating Cos t inc. Maintenance' 7,419,000 5,013,000 4,256,000

27. Fan Capacity Cost 1,839,01C 1,285,000 1,122,000

8. Fan Operat ing Cogt incl. Maintenance 953,000 676,000 581,000
9. Towe r Fi rs t Cos t 8,330,000 6,400,000 5,834,000

6
10. Capacity Penalty Due to Higher Back Pressure 9,032,000 20,406,000 27,533,000
11 Fuel Penalty Due to Higher Back Pressure 7 432,000 994,000 1,356,000

Total 43,821,000 46,739,000 51,460,000

Amendment I
(New)

Amendment 2
(Entire page revised)

G G 9.
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ER Table 5.3-3 - Continued (Page 2 of 2 )

1 Per plant |
i

!

2. Capacity at $269 per kw -

!

3. Pump BHP for 75 feet head, and 78 percent overall efficiency, '

capacity at $269 per kw.

4. Fuel and powerhouse operation and maintenance costs at $104 per
kw, 67 percent fan use. Includes cooling tower operation and
maintenance at 100 percent of fuel costs. :

!

5. Fuel and powerhouse operation and maintenance costs at $104 per -

kw. Includes operation and maintenance at 100 percent of fuel
cost. ;

!

6. Capacity penalty at $269 per kw. :>

t

7 Assumes maximum heat rate for 2 months in a year - capitalized cost of fuel

- 8. Includes tower first cost, tower basin cost, and land preparation cost. |

! !

!

!

till ;

l
i

i |
*

I L

1

!
,

|

! |

|
. ,

!

!
,

?

!

I
1

Amendment 1

(New)
Amendment 2

(Entire page revised)
|

.!
t
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ER Table 5.3-3a (Page 1 of 2)
Economic Comparison of Different Cooling Water Systems

PartIcuiars
Cooling Towers Cooling Towers Cooling Towers

A. Technical Data'

9 9 9 9
l. Rejected Heat (Btu / hour) 15.8x10 15.8x10 15.8x10 15.8x10
2. Tower Range (F) - 12 24 15
3. Approach (F) - 20 12 10
4 Wet Bulb Temperature (F) - 77 77 44
5. Condenser Temperature Dif fe r-

ence TD (F) 6 6 6 6
6. Turbine Maximum Back Pressure

(in. of Hg) 2.41 3.04 3.35 3.04
7. Condenser Cooling-Water Flow

6 6 6 6
(GPM) 1.97x10 1.32x10 1.32x10 1.32x10

8. Condenser Delta T. (F) 16 24 24 24

B. Economics
$ $ $ $

1 Conden. -r Fi rst Cost 2,573,000 2,446,000 2,446,000 2,446,000
2. Condenser Erect ion Cost 515,000 489,000 489,000 489,000
3. Tubes Fi rst Cos t 2,976,000 2,457,000 2,457,000 2,457,000
4. Tubes Installation Cost 157,000 105,000 105,000 105,000

0 3 3 35. Pump Capacity Cost 2,943,000 6,468,000 6,468,000 6,468,000
6. Pump Operating Cost incl.

Maintenance 5 2,275,000 5,013,000 5,013,000 5,013,000
2

7. Fan Capacity Cost - 1,285,000 2,965,000 6,419,000
8. Fan Operatigg Cost incl.

Maintenance - 676,000 1,539,000 3,325,000

9. Towe r F i rs t Cos t 9 - 6,400,000 10,900,000 20,600,000
10. CapacityPenaltygue to High-

er Back Pressure 9,032,000 20,406,000 25,745,000 20,406,000
11 Fuel Penalty Due to Higher

Back Pressure 7 432,000 994,000 1,257,000 994,000

20,903,000 46,739,000 59,384,000 68,722,000

Amendment 2
(New)
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i !* ER Table 5.3-3a - Continued (Page 2 of 2)
:

1. Per plant j
!

| 2. Capacity at $269 per kw |
!

"

3 Pump BHP for 75 feet head, and 78 percent overall efficiency, !

capacity at $269 per kw. '

4 Fuel and powerhouse operation and maintenance costs at $104 per |
kw, 67 percent fan use, includes cooling tower operation and

,

maintenance at 100 percent of fuel costs.
,'

5. Fuel and powerhouse operation and maintenance costs at $104 per
.

,
kw. Includes operation and maintenance at 100 percent of fuel

i
cost.

'
6. Capacity penalty at $269 per kw.

i !
7. Assumes maximum heat rate for 2 months in a year - capitalized j

cost of fuel |

|
8. Pump BHP for 23 feet head, and 78 percent overall ef ficiency,

capacity at $269 per kw.

3 9 Includes tower first cost, tower basin cost, and land preparation
; cost.

.

!
.

LO
'

Amendment 2
(New)

a
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ER Table 5.3-4
Catimba Nuclear Station, Cooling Tower Details

Closed Cycle Supplemental Cycle

Mechanical Draft Natural Draft Mechan ica l D raf t Natural Draft

No. of Towers 4 2 4 1

Height 65 ft 500 ft 6 280 ft
75 ft 76 ft

Diameter Top and Botton 434 ft by 55 ft 300 ft by 490 ft 252 ft by 56 ft Later by 340 f t
water Flow 750,000 gpm 750,000 9pm 750,000 gpm 472,000 gpm

% Drift ( 0.2% 0.03% 0.2% 0.03%
Blowdown Rate. .21% .25% None None

B1owdown Diiution 2.1% 2.1% None None

Vertical Velocity 28.5 mph 7.5 mph 28.5 mph 7.5 mph

Temperature of Gas Leaving

the Tower 102.4*F 103.3 F Later Later

Active Chlorine ( l ppm 1 ppm None None

Organics None added None added None added None added
Anti-corros ive Agents ( } 5-6 ppm 5-6 ppm None None

(1)Possible rate to maintain 10 concent rations.
( Chlorine is added to the water only one hour per day.

( Based on a proposed use of Calgon TG10.
(4) Dependent on tower design

Plant blowdown divided by plant service water of 123,400 gpm.
(6)Marley Corp.

Amendment 2
(New)

O O O
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6 REGULATION AND COORDINATION WITH GOVERNMENT AGENCIES

6.1 FEDERAL AGENCIES

The Atomic Energy Commission, under the Atomic Energy Act as amended,a.
has regulatory jurisdiction over design, construction and operation of
the plant, specifically with regard to the nuclear aspects relating to
assurances of public health and safety. Application, with supporting
documents, is presently being filed for a construction permit for the
two units. On an appropriate schedule, application will be flied for
the operating license for the two units, a license for each of the
reactor operators and senior operators, licenses to own and possess
nuclear materials in the form of nuclear fuel and license to use gamma
ray sources in nondestructive testing of piping and other materials ;

during construction and maintenance. Frequent surveillance of con- i

struction, operation and maintenance will be performed by the Division
of Compilance of the Atomic Energy Commission. The environmental impact
of Catawba will be assessed by the Atomic Energy Commission in accor-
dance with 10 CFR 50 Appendix D. '

b. The Federal Power Commission, under the Federal Power Act as amended,
has licensing jurisdiction over the Catawba Dam (also known as Wylie
Dam) and Lake Wylie that it impounds. The license for Project 2232 was
issued September 17, 1958, and included Catawba Dam plus ten other hydro-
electric plants on the Catawba-Wateree River in North and South Carolina.
The Catawba development (constructed in 1904 and redeveloped in 1925) is .|
located at river mile 138.5 on Catawba River near Fort Mill, South
Carolina. The original license reserved seven sites for thermal electric
generating stations, three of which are located on Lake Norman and one
on Lake Wylie which is the site of the present development, Catawba
Nuclear Station. Any major modifications to the Catawba-Wateree develop-
ment covered by Project 2232, including Catawba Dam are subject to ;

approval of the Federal Power Commission. I

c. Other Federal Agencies

During the planning and development of this facility, Duke has and will
|continue to cooperate with a number of federal agencies having specific ;

areas of environmental interest. Examples include the Fish and Wildlife
Service, the Bureau of Outdoor Recreation, the Geological Survey, the

-Army Corps of Engineers, the Public Health Service, the Federal-Aviation
Administration, the Forest Service, the Soil Conservation Service and
the Water Quality and A~ir Pollution Control Offices of the Environ-
mental Protection Agency

O
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6.2 STATE AGENCIES

a. The South Carolina Public Service Commission requires, prior to begin-
ning construction of a generating plant, that the need for the piant
be established and a Certificate to Construct a Major Facility Under
Chapter 15, 1971 Session Laws of South Carolina 58-1801 be issued by
that agency. Duke will file an application for such a certificate in
the immediate future.

b. The South Carolina Pollution Control Authority administers the regula-

tions concerning water and ai r pollution in the state. For many years,

the Company has worked closely with this agency and their staff to
assure that Duke's facilities are conceived, planned, designed, built

and operated in accordance with their regulations and good pollution
control practices. The Lake Wylie waters were included in Duke's con-
tinuing water quality sampling program, and the data obtained has been
useful in the continuing review of f uture plants in the generating
complex. This program has been coordinated with and the data collected
shared with the South Carolina Pollution Control Authority. The South
Carolina Pollution Cont rol Authority must pr' vide certification of com-
pliance with applicable water standards as a condition precedent to
Duke obtaining an operating license. Prior to announcement of Catawba,

plans were reviewed with the South Carolina Pollution Control Authority.
Following additional discussions in the ensuing months, applications
will be filed for:

1. A permit for the discharge of warmed cooling water into Lake Wylie.

2. Certification that there is reasonable assurance that t':is discharge
will not violate the applicable water quality standards. Whereas
this section of the Catawba River is not navigable as determined by
the FPC licensing of Project 2232, this certificaclon is similar to
that required by Section 21b of the Water Quality improvement Act
of 1970.

At the appropriate time, additional application, will be filed before
the Authority for permits covering convention,I sewar,e and waste treat-
ment facilities, first to serve the t empo ra ry construction buildings and
later to serve the plant Any effluents froN these facilities will
fully comply wi th the water quality : tan !a:Js of tr e receiving body.

c. North Carolina Board of Water and Air Resourcec Although this pro-

ject is located in South Carolina. .>ardination is necessary with the
Board because water in North 'srolina will be used for cooling purposes.

d. The South Carolina State Board af Health has responsibilities in the
areas of vector control, sanitation, environmental radioactivity and

other public health matters. Duke's vector control program, conducted
on i ts hydroelect ric reservoi rs and other projects has been closely
coordinated with the State Board of Health for more than 40 years. In
planning its projects such as Catawba, the Company works cooperatively
with the State Board of Health to develop high quality standards of
sanitation that, when adopted by the Boards of Health in the counties

ER 6.2-12
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\

!
,

involved, assure high sanitary quality and environmental protection with {
respect to shoreline developments around the periphery of these lakes. !

:The Company and the Division of Radiological Health, State Board of
Health will consummate an agreement of cooperation with respect to i

radiological matters. j

The South Carolina Wildlife Resources Department and Duke have cooperated !e.
!for many years in programs directly related to Lake Wylie and other Duke

lands and reservoi rs. In addition to the many commercial marinas to ;

facilitate public recreation, the Company built six public access areas |
on Lake Wylie which are maintained jointly by Duke, South Carolina Wild- |

life Resources Department, and York Cotnty,

f. North Carolina Wildlife Resources Commission - Coordination with the ?

Commission will be necessary because a portion of the lake waters are in !

North Carolina. :

|

g. The South Carolina Department of Parks, Recreation and Tourism j

coordinates and promotes the development of recreation opportunities in
~

the state. The construction of Catawba Nuclear Station will have no ;

' adverse effect on the current use nor (i the very large potential for {
expansion of recreation on Lake Wylie. :

h. From time to time there will be coordination with several additional
state agencies such as the Highway Commission on road relocations and
moving heavy loads, the State Highway Patrol regarding emergency plans, j

and others. |
|
;
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6.3 LOCAL AGENCIES
,

:

a. York County Manager j

l

Plans for Catawba Nuclear Station will be discussed with the County |

Manager, who, as responsible county executive, will receive copies of
application papers that the Company files with the Atomic Energy
Commission.

b. York County Commissioners

Plans for the Catawba Nuclear Station and its relationship to the envi-
ronment will be discussed with the Chairman and the minority leader of
the County Commission prior to announcement of the project. From time
to time, other matters will be coordinated with the County Commission,

c. York Caunty Health Department

Plans for Catawba Nuclear Station and its relationship to the environ-
ment will be discussed with the County Health Officer prior to public
announcement. Duke will coordinate its activities with the Health

| Department in all appropriate matters,

d. York County Police, Sheriff's Department, Civil Defense Agency

Emergency plans and appropriate security measures will be developed in
coordination with the appropriate agencies.

c. Other agencies

Understandably with a project of t his magni tude, there will be from <

time to time coordination with departments and officials of the county
and nearby cities and towns.

,

1

i
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7 BENFFIT-COST ANALYSIS :

!

7.1 INTRODUCTION
:

This benefit-cost analysis is in three parts. The first analysis compares '

the economics of developing Catawba site as a nuclear-fueled generating
station with an alternative fossil-fueled plant of similar capacity. '

i
in the second part of the analysis the two alternatives of dissipation of
surplus heat discharged by the plant i.e. Take cooling and use c.; cooling
towers have been compared. The third is an economic comparison of the !
Catawba Nuclear Station with similar size generation facilities at alternative j
sites. Detailed studies of foundation conditions, geology, seismology, ?
hydrology, groundwater flora and fauna and environmental effects have been
done for a nuclear plant on Lake Wylie. Studies in respect of other :
alternatives are based on data collected in the course of preliminary surveys ;

or where such surveys are not available, on reasonable assumpt ions.
,

in addition to the most important considerations of geographical location,
type of fuel and source of condenser cooling water, the environmental and
social impacts of the different alternatives have also been considered.

,

'

!

The economic and environmental benefits of building this additional generating i
capacity as a nuclear plant at the present site are evident by-the analyses. [

i

!

I

i

!
1

i

$
*

.

!
,

,

t
;
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| 7.2 CATAWBA STATION VS ALTERNATIVES

The following alternatives have been considered:

Alternative I Nuclear Station at Lake Wylie - Full lake cooling with sub-
merged weir, s k i mme r wal l . (Approximate costs for weir and
skimmer wall respectively are $300,000 and $1,200,000.)

Alternative 1(a) Fossil-Fuel S t at i on at Lake Wylie - Full lake cooling with

subnerged we i r , skimmer wall .
,

Alternative 1 (b) Nuclear Station at Lake Wylie - Partial lake cooling with
mechanical draf t cooling towers to provide supplemental
cooling, cesigned for June, July, August weather conditions
and a permissible 5 degrees excess temperature at Wylie

' hydro tailrace (skimmer and submerged weir were excluded).
<

Alternative 1(c) Fossil-Fuel Station at Lake Wylie - Partial lake cooling
with mechanical draf t cooling towers designed as for 1(b).

I Alternative 1(d) Nuclear Station at Lake Wylie - Closed cycle mechanical
draft cooling towers.

Alternative 2 Nuclear Station at Site 'D' Lake Norman with full lake

| c oo l i n g.

: Alternative 3 Nuclear Station in central South Carolina with full lake
cooling.

Al te rnat ive 4 Nuclear Station on Wateree Lake with full lake cooling.

Site 'E', a second site on Lake Norman, has not been considered as an alter-
natis a because the envi ronmental impacts of Site 'E' are almost identical to
Site 'D'.

*

i

The alternative of not building a generating plant has not been considered
for the followin g reasons

a. S uch l a rge bu l k of powe r (16.1 billion kwh annually) cannot be purchased
fron neighboring utilities, since thei r reserves are limited and they are
faced with a similar challenge to keep pace with growing demands of
electricity.

b. Duke is a public utility and is morally and legally obliged to meet the
demand of electricity in its service area. Even temporary interruptions
in power supply will have serious repercussions.

O
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7.2.1 ENVIRONMENTAL SITE DATA FOR ALTERNATIVE SITES ]
.

a. Nuclear Station at Site D Lake Norman with full lake cooling (approximate-
ly three miles northeast of McGuire Nuclear Station Site). 1

1) Envi ronmental considerat ion would be similar to the McGuire Nuclear
Station Site. Wildlife and vegetation are typical of the Piedmont
Carolinas - the land is characterized by abandoned farmland - old
field succession is particularly noticeable and subclimax stands of
short-leaf and scrub pines are conspicuous. The aquatic ecology
would be very similar to that described for the McGuire Station
environs (William B. McGuire Nuclear Station Environmental Report, t

Docket Nos 50-369 and 50-370). !

2) Fifty miles of 500 kv transmission corridors would have to be cleared. !

3) Approximately 341 acres of possible wildlife habitat would be removed ,

due to construction of the station. The exclusion area (450 acres)
presently consists of 220 acres of wooded land, 118 acres of water
and 112 acres which consist of untilled farmland .

4) Reduced recreational potential and access to the lake would occur.

5) No cool hypolimnetic water will be available for condenser cooling
'

due to the operation of McGuire and Marshall Stations which are also

(} located on Lake Norman.

6) Possibility of interaction with McGuire Station cooling water discharge,

b. Nuclear Station, cooling lake site, Cent ral South Carolina.

1) Approximately 10,000 acres of land would be cleared and inundated for
the creation of a cooling lake.

2) The transformation of a land resource (agricultural lands, forest
products and land for homes and industry) into a water resource, will
create a water supply, fishery resource and recreational development.

3) The permanent loss of wildlife habitat would result in a correspond-
ing loss in certain wildlife inhabitants, while other wildlife such
as waterfowl would be greatly enhanced. There are no known rare or
endangered species inhabiting this area of t he Piedmont Carolinas.

4) The aquat ic flora and fauna of this newly created reservoir should be
identical to the organisms found in other impoundments of the Piedmont
region,

c. Nuclear Station on Wateree Lake, South Carolina with full lake cooling.

1) Terrest rial and aquat ic flora and fauna will be very similar to other
possible sites within the Piedmont Ca ro l i na s .

2) 153 miles of 500 kv transmission corridors would be cleared.

ER 7.2-2 Amendme nt 1
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3) The lake has no industrial uses at present. ;

.,. ,

4) Approximately 346 acres of land would be cleared for the construction
and subsequent operation of a nuclear plant at the Wateree site. The ,

|proposed exclusion area (450 acres) presently consists of 84 acres of
Icleared land, 307 acres of mixed hardwoods and pine and 59 acres of

1 water.

' ,

!

;
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7.3 CATAWBA PLANT, NUCLEAR VS C0AL ALTERNATIVE

!
7.3.1 INTRODUCTION

As discussed in Subsection 5.1.4, coal is the only viable alternative to
,

nuclear fuel in the Duke service area. Table 7.3-1 shows a generation cost !

comparison between nuclear fuel and coal at Catawba site. Thi s comparison
updates the relative economics of these two alternatives to 1979 cost levels,
when the first Catawba unit is expected to be commercially operated. in ,

spite of higher initial costs, generation by nuclear fuel is more economical.
The financial benefit, considering investment and operating costs, for the
Catawba capacity of 2360 mw is over 465 mill ion in favor of nuclear generation.

,

Other advantages of a nuclear plant are discussed in Subsections 7.3.2 -

through 7.3.8.

I7.3.2 TRANSPORTATION OF FUEL

Periodically, newly fabricated fuel assemblies will be shipped to Catawba
from a manufacturing plant, and spent fuel assemblies shipped from Catawba to L

a nuclear fuel reprocessing facility. Eleven shipments of new fuel will be i

received in a normal year. The newly fabricated fuel assemblies have not
been irradiated, and their shipment poses no unusual hazards. If a major
vehicle accident should occur, the scene of the accident would be cleaned
of any significant amounts of uranium present. If plutonium recycle should be ;

'

employed at Catawba, special shipping precautions would be taken due to the
toxicity of plutonium. The spent fuel will be shipped in heavily armored,
sealed casks to a nuclear fuel reprocessing plant. Such a plant is under
construction in South Caroline a few hours by truck or rail f rom Catawba.
Transportation of spent fuel wili require the shipment of an average of 144
assemblies annually. Spent fuel casks must demonstrate ability to limit any
radioactive releases to the amounts specified by Federal Regulation even !

under hypothetical accident conditions.

The alternative coal-fired steam-electric generating station would have
required an average of 5.5 million tons of coal per year. This coal would be
shipped in train load lots from West Virginia and surrounding areas over a ,

distance of several hundred miles. Two trains of 90 cars each would be required

every day. !

No credit, however, is taken for the dif ference in envi ronmental impact between
eleven shipments of new fuel plus the very special and protected shipments of
144 radioactive spent fuel assemblies per year and over 700 trains per year of coal. t

7.3.3 IRRETRIEVABLE CONSUMPTION OF NON-REPLENISHABLE RESOURCES

It is estimated that the two nuclear units at Catawba will utilize 750,000

pounds of natural uranium per year, whereas, 11,000,000,000 pounds (5.5 million j
tons) of coal would have been burned by the alternative fossil-fueled plant of '

equal generation capacity. Moreover, plutonium which can be used as a nuclear ;

fuel, will be a by-product of generation by nuclear fuel at Catawba. No attempt,
however, is made here to evaluate the relative impact of these alternatives

,) with respect to irretrievable consumption of resources.

i
|

t
i

ER 7.3 1 |

,

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



7.3.4 RADIDACTIVITY - GASES, LIQUIDS AND SOLIDS

Studies by the U. S. Public Health Service, Bureau of Radiological Health have
shown that a pressurized water nuclear power plant results in less radiation
exposure of the public due to radioactivity in gaseous effluents than does a
modern coal-fired plant, which was the alternative to Catawba.(1) This sur-
prising fact was explained in the summary report of the hearings on the
Environmental Effects of Producing Electric Power by the Joint Committee
on Atomic Energy of the Congress of the United States as follows:

"An interesting corollary to the air pollution problem from fossil fuel power
plants concerns the radiochemical analyses of flyash samples which were obtain-
ed from the combustion of pulverized coal and fuel oil. From these analyses,
estimates were made of the quantitles of radium-226 and radium-228 which would
be discharged from a 1,000 megawatt coal-burning power plant. Comparisons of
these data on the release of fission products such as iodine and Kr 85 from
nuclear power generating stations shows that when the physical and biological
properties of these radionuclides are taken into consideration, the conven-
tional fossil-fueled plants discharge relatively greater quantitles of radio-
active material into the atmosphere than nuclear power plants of comparable
size. While no one would suggest that the amount of radium being discharged
into the atmosphere of our large cities is a health hazard, the above example
does emphasize the ' clean air' which is being discharged irom our nuclear
power plant facilities."

A coal-fired plant releases some radium, thorium and their daughter products
in the drainage from the ash storage basin to the waterway. The alpha radio-
activity in this drainage water may be a significant fraction of the U. S.
Public Health Service drinking water limits for the contained radioactivity. (2)
On the other hand, the Catawba Nuclear Station will process all of its radio-
active liquid waste to reduce the amounts of radioactivity so that all water
as it is released to the environment will be well within AEC limits and the
U. S. Public Health Service drinking water limits for the contained radio-
activity. The radioactivity released in either case will be diluted even
further in the receiving water.

(1) Martin, J. E. , etal, " Radioactivity f rom Fossil Fuel and Nuclear Power
Plants," lAEA Symposium, 1970.

(2) Roheman, F. A., " Analyzing the Effect of Flyash on Water Pollution,"
Environmental Protect ion Agency.

ER 7.3-2
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The comparison of total radioactivity released can be graphically illustrated
,

'

as follows:

Relative Scale
0 1 2 3 4 5 6 7 8 9 10

Catawba Nuclear Station
Air

fWater
r

Modern Coal-Fired Station
Air
Water

in other words, in regard to radioactivity released into air and water, the
Catawba Nuclear Station would be essentially equal to a nodern coal-fired
station. in either case, the radioactivity released is well within permis-
sible limits.

7.3.5 AIR POLLUTION

in evaluating the air pollution characteristics of a large coal-fired station
as an alternate to Catawba Nuclear Station, it must be recognized that neither 1

alternate presents an air pollution problem. Air pollution control equipment
for a coal-fired equivalent to Catawba Nuclear Station is a paramount factor.
We have assumed that a coal-fired alternate plant would be equipped with all
necessary pollution control equipment to eliminate air pollution problems.
Low-level radioactive releases to the environment, although only a fraction
of recognized limits, are about the same for each type station. Either sta-
tion will meet all applicable pollution control limits; however, a nucleare
station is the preferred choice since it completely avoids emission of
combustion products.

7.3.6 ACCIDENTS

It is obvious that the potential risk to the health and safety of the general
public f rom an accident which releases radioactivity is greater for a nuclear
plant than for a conventional fossil-fueled plant. The spectrum of possible
accidents that release radioactivity ranges from insignificant to se rious, in
every case, the design features and administrative procedures of the Catawba
Nuclear Station work to reduce both the environmental consequences of events
and thei r f requency of occurrence. All credible postulated events which couid
release radioactivity to the environment have been considered in the design

of Catawba. There is no credible accident that, when evaluated realistically,
would significant ly af fect the health and safety of the public.

:
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7.3.7 THERMAL EFFECTS

Thermal ef f ects of large elect ric generating stations, using cooling lakes
as a source and receptor of condenser cooling water, are well established
in this area. It is desirable that thermal station designs conform with

field p roven guidelines. Catawba Nuclear Station, due to a lower thermal
efficiency, will require more condensing water than an equivalent fossil
fired station. Consequently, larger water supplies and greater heat dissi-
pating areas must be provided to assure compliance with established criteria.
With responsible recognition of this basic difference between fossil and
nuclear fueled stations, the thermal effects are analogous.

7.3.8 LAND USE

The land requirements of a fossil-station must also provide for ash and coal
storage areas. These add substantially to the land requirement for actual
operation of a coal-fired station of 2360 MWe generation capacity.
Approximately an additional 200 acres would be required for ash and coal'

storage.

7.3.9 SUMMARY

The ultimate environmental cost of the coal-fi red alternate compared to
Catawba Nuclear Station may be the importiance attached to ultimate refuse
produced by the two different types of input energy. A coal-fired equivalent

6would produce 1.25 x 10 cubic yards of ash (enough coal ash to cover one
and one-fifth square miles one foot deep) each year while Catawba, on the
same operating schedule, would produce about seven cubic yards of highly .

radioactive solidified waste -- both require long range care. Moreover,

fossil plants are responsible for large quantities of S02 and NOx emissions.
Satisfactory equipment for removal of these objectionable gaseous products on
commercial scale and at a reasonable expense is yet to be developed.

Based on the foregoing comparison with the alternative of fossil-fuel
generation, Duke considers a nuclear station at the Catawba site to have
decided environmental advantages. |

|

|

!

9'
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7.4 ALTERNATE HEAT DISSIPATION METHODS .

!

The condenser cooling water system planned for Catawba is described in
Subsection 4.1.4 Alternative areas were investigated for locating various .

constituants of the cooling water system. Several coves were examined
before the locations of the intake and discharge structures were finalized. -

The location of the structures as shown on Figure 2.2-3 requires shorter
canals, and less earthwork than other alternatives. The selected sites, in |

!addition to being most economical, cause minimum disturbance to the surround-
Ing land and wildlife when compared to alternatives. :

The final locale for the underwater weir was chosen af ter careful examination
of several sections of the lake. The location of the weir as shown on
Figure 4.1-2 intercepts cool water inflow from all the tributaries with ;

significant drainage areas upstream of Wylie Dam and enables use of maximum ,

quantitles of available hypolimnetic water for the condenser cooling system
'during summer and early fall. Since the weir is placed at a narrow section

of the lake, involving a minimum quantity of dumping into the lake, the
impact on Lake Wylie waters is minimal.

For the condenser cooling water system two alternative delta T's of 12 F
and 16 F were considered. From a biological point of view, the dif ference |

'

between a 16 F delta T_and a 12 F delta T is insignificant. There is no
clear advantage to a lower discharge temperature (12 F delta T) when :
considering the well being of various fish species within the discharge area. ;

Any advantage is, however, minimized considering that the increased intake
flows required to maintain a smaller delta T would result in recirculation, ;

N an increase in intake velocities, a larger mixing zone, and a lower
"

dissipation rate. A minimum delta T of 16 F was found to result in an
economical design and insignificant adverse effects on aquatic biota. '

!

For dissipation of surplus heat from the plant to the atmosphere, the ,

following alternate systems were considered: .

a) Lake Wylie cooling as adopted by Duke. ,

b) Lake Wylie cooling with a holding pond on Big Allison Creek and a i

connecting cenal between Big Allison Creek and Little Allison Creek. j

1 c) A system c.f spargers located in a channel running along the shore line
of Lake Wylie.

d) Mechanical cooling towers.

e) Natural draft cooling towers.

The alternate b made available additional areas in Big Allison Creek and !

Little Allison Creek for heat dissipations, but the following drawbacks '

rendered this alternative unacceptable.
.!

i) The construction of a dike across Big Allison Creek would seriously :
hamper boat access to a large number of vacation and permanent homes !

along the creek.
|

(

!
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ii) Big Allison Creek upstream of the dike would be warmed by heated
condenser discharge f rom one bank to the other, affecting fishing, fswimming and other recreational activi t ies in the creek portion of
the lake adverseiy. Similarly, Little Allison Creek being a narrow

,

stream of water, would be af fected adversely.'

Alternate c involved use of a large number of floating spray modules in the
discharge canal, Big Allison Creek arm of the lake, and Catawba River on the 3

1 shore of the peninsula. About 470 spargers in a channel approximately 19000
i feet long are needed to reduce the water temperature to 90 F during summer

larger number of spargers, about 640 in a 1months. For winter months a
26000 foot long channel, are required to meet the water quality standard. |
Assuming a 42 F intake temperature, water at about 50 F would be discharged {
into the lake at the end of the sparger canal.

~

This concept is still in its developmental stage and has not been tested
insofar as can be determined on a steam generating plant of this size; there-

,

; fore, its reliability is still unproven. Additionally, the sparger units are

likely to surround the general area with a fine water spray causing objection- I

able fogging and icing conditions, especially during cold weather. This will

affect recreational activities on the lake adversely.

!

Alternate d is compared with lake cooling in Subsection 7.4.1.;

.

Alternate e, natural draft cooling towers, are compared to Mechanical drafts

cooling towers in Subsection 7.4.2.

O<Operating Conditions for Each Alternate System

! a) Lake Wylie Cooling i

i .

During the warner months all four condenser ci rculating water pumps would
,

be operated to maintain a 16 F temperature rise across the condenser. In
I

.
the spring and fall, only three CCW pumps would be needed to maintain 1.5

f in. Hga. back pressure in the condenser and the temperature rise would
be about 19 F. Then in the winter only two pumps would be needed to main-
tain 1.5 in. Hga. back pressure with a corresponding temperature rise

7

across the condenser of approximately 26 F.j
>

During the warmer wonths when surface water temperatures reach certain
conditions, portions of the skimmer wall will be opened to allow some of
the cool botton water to mix with the warmer surface waters and thereby

controlling the inlet water temperature to the station,

b) Lake Wylie tooling with a Holding Pond on Big Allison Creek.
|

Same operating conditions as a) above. >

c) A System of Spargers i

The Condenser Circulating Water Pumps would supply water to the condenser
and then the water would flow back down to the lake where series of spargers

would spray the warned water up out of the lake.

i

ER 7.4-la Arendment 1 I
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d) Mechanical Cooling Towers, Closed Cycle
i

Make-up water pumps would supply lake water to the cooling towers to 3

replace the water losses due to evaporation, drif t and blowdown, The tower '

idesign is set by the summer months. During the warmer months, all the
condenser circulating water pumps would be operated, drawing water from !

the tower basins and pumping it through the condenser and back to the |
tower water boxes. Also, all the tower fans would be operating. As the '

weather cools, tower fans can be stopped as long as the back pressure r

can be maintained at its set point. Water losses due to drif t and evapor- i

ation-would decrease as fans are shut down. The amount of blowdown is
proportional to the water losses f rom drlf t and evaporation and to the

'

quality of the make-up water.

c) Natural Draf t Tower

i) Wet, Supplemental Cycle ;

The tower design is set by the spring months. The condenser circulating
water pumps would draw water f rom the intake Canal and pump the water
through the condenser, then tower pumps would discharge the water to the
top of the towers where the water would flow by gravi ty through the tower
and back to the lake. No blowdown is required with this system, No (
chemical treatment of the water is planned and the condenser would be i

cleaned the same as with lake cooling as described in Subsection 4.1.4 3

The drift is proportional to the air flow. The evaporation is proportional !

I to the air flow, the wet bulb temperature and the turbine load. [
>

ii) Wet, Closed Cycle -i
)

The tower design is set by the summer months. The condenser circulating- -

water pumps would draw water f rom the tower basin and pump it through the
,

condenser and back to the tower water boxes. Make-up water pumps would ;

supply lake water to the cooling tower. Water losses due to drift and
;

evaporation would vary slightly with season. The amount of the blowdown ~

is proportional to the water losses f rom drif t and evaporation and to the -

quality of the make-up water and service water.
i

Operating Conditions Closed Cycle-Cooling Tower Blowdown and Service Water
>

Treatment of cooling tower blowdown for re-cycling is not anticipated. I
Treatment of cooling tower blowdown prior to discharge v.o the lake will

,

be provided as requi red by regulatory agencies. 1

|
An intake structure similar to but smaller than that shown on ER Figure |
4.1-4 would be placed in approximately the same location as shown for the
condenser cooling water intake structure on ER Figure 2.2-3 if cooling
towers were used. The concrete structure would support the three service
water pumps, three cooling tower makeup water pumps and all motors, valves,
screens and filters.

ER 7.4-lb Amendment I
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i

Steam generator blowdown, cooling tower blowdown and service water will
be discharged to the lake through a discharge structure similar to but

I smaller than that shown on ER Figure 4.1-5. The warmed water will be i

floated to the lake's surface with a minimum amount of mixing. The com-
bined discharge water temperature will be designed not to exceed 103 F.

i

I

O

O
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7.4.1 ALTERNATE OF COOLING TOWER TO LAKE WYLIE COOLING

Lake Wylie has the capability to provide ample cooling water for the
existing 1155 MW Allen fossil-fueled steam plant and the 2360 MWe Catawba
Nuclear Plant. Heat that is added to a lake or river will eventually be
transferred to the atmosphere by a combination of three processes: radiation,

conduction and evaporation. For given meteorological conditions, it is
possible to estimate the relative quantities of heat transferred by each
method and thus to determine the increased evaporation a given heat load
will cause. A chart prepared by Derek Brady of Johns Hopkins University I
has been used which estimates that 56 percent of the added heat will be lost

2by evaporat ion. A similar chart published by Harbeck gives nearly the same
result.

The full load cooling water requirement of the Catawba plant is 4500 cfs at
16 F condenser rise. By using the latent heat of vaporization, the percentage
of heat lost by evaporation and an assumed station load factor of 80 percent,
the induced evaporation may be calculated:

4500 cfs x 16 F x .80 x 56 (Btu /lb)/1050 (Btu /lb) = 31 cfs

Current cooling towers evaporate about 1.6 percent of the cooling water flow
for 16 F condenser rise in the summer. Drift losses are estimated at 0.2
percent, so the total loss for the ultimate generating capcity at Lake Wylie
is 1.8 percent of 4500 cfs multiplied by the load factor of 80 percent or
about 65 cfs.

1 The alternative of closed cycle cooling towers for Catawba plant, therefore,
involves an addi tional consumptive loss of 34 cfs, or 21.9 mgd.

The value of water in Lake Wylic has been determined in Subsection 7.6.1 as
$1530 per cfs annually. Thus, the benefit associated with lake cooling due to
savings in water supply is approximately $52,000 annually. At an interest rate
of six percent, representing the approximate current cost of municipal bond
issues, the capitalized equivalent of this saving is $8,700,000.

,

I
Heavy evaporat ive loss of water combined with the unavoidable " Drift Loss"
f rom conven tional cool ing towe rs (mechanical) creates thick fog on cold and
humid days, which results in hazardous driving conditions on highways in the
area and icing on transmission lines. Although technology for control of fogs
is available, the economic costs to the industry render its application
impract icable. 3

I De rek K. Brady, " Principles of Heat Dissipation and Thermal Plumes in Three
Dimensions," presented at the Westinghouse-S.hool for Environmental Manage-
ment, Colorado State University, Ft. Collins, Colorado, July 19, 1971.

I

2 Earl Ha rbeck , J r . , " Estimating Forced Evaporation from Cooling Ponds,"
Journal of Power Division, American Society of Civil Engineers, v.90, no. P03,
Proc. Paper 406), pp l-9

3Veldhuizen, H. and Ledbetter, J; " Cooling Tower Fog; Control and Abatement";
Journal of the Air Pollution Control Association, January 1971, Volume 21, No. 1.
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7.4.2 COMPARISON OF MECHANICAL DRAFT AND NATURAL DRAFT COOLING TOWERS

in comparing lake cooling to the alternative evaporative cooling towers at
this site, cor.ventional Mechanical Draft cooling towers have been considered.
The economic and environmental impact of using Natural Draf t cooling towers
has also been studied and compared with Mechanical Draft cooling towers in
Tab le 7.4- 1. Factors common to both alternatives have been excluded in this
comparison.

It is evident that Mechanical Draft cooling towers would be a better choice
for this site, should it become necessary to employ a cooling method other
than lake cool ing.

The Mechanical Draft wet cooling tower design is optimized for a range of
20 F to 28 F and an approach of 10 F to 14 F.

7.4.3 DRY COOLING TOWERS

Dry cooling towers are not considered as an alternate for the Catawba Nuclear
Station for the following reasons:

a) The turbine exhaust pressure is predicted as 6 to 8 inches Hg. absolute
du r i ng t he s umme r mon t hs . The turbine manufacturers presently do not
market a 1200 MW nuclear unit for these exhaust pressures. To operate
at these pressures would require multiple units with all the associated
equipment for multiple turbine-generators.

,

b) The investment cost for a mechanical draft dry tower is approximately 3
times greater than a mechanical draft wet towe r. (1 )

c) With dry cooling towers, generation costs would be approximately 16 %
higher than with wet cooling towers. This would result from a much
higher capital cost for the dry cooiing equipment, plus the high
capaci ty and energy penal t ies . (2)

(1) R. M. Jimeson and G. G. Adkins, ' Waste Heat Disposal in Power Plants,"
presented at a symposium on Cooling Towers, American Institute of Chemical
Engineers at Houston, Texas.

(2) K. A. Oleson, G. 1. Silvestri, V. S. Ivins, S. W. W. Mi t chell ' Dry
Cooling Affects More Than Costs," Electrical World, July 1, 1972.

O
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7.5 CATAWBA AT LAKE WYLIE SITE VS OTHER SITES ;

in selecting the Catawba site for locating Duke's third nuclear plant, an
economic comparison with other possibic sites was made. The three most
feasible sites out of many potential generating sites under study were

~

investigated in considerable depth.

One site on existing Lake Norman in North Carolina is located on a large
peninsula owned completely by Duke. The plant site arrangement makes it
possible to intake cool water on the downstream side of the peninsula and ,

discharge it on the upstream side. The site's location In relation with
the Duke transmission system would require the construction of a 500 kv
switching station and 50 miles of additional 500 kv lines.

The second site would be a new development in central South Carolina. The
plant will depend on a new reservoir for its condenser cooling and service
water supply. This reservoir with an approximate surf ace area of 9500 acres

I will be created by impounding a creek. The plant will draw its water supply
from one arm of the reservoir and discharge the warmed water into another

arm. Adequate length of recirculation path will be provided to insure dis-
sipation of surplus heat. For this alternate site, construction of a 500
kv switching station with related transmission f acilities will also be re-
quired.

.

The third site would be on existing Wateree Lake in South Carolina. The plant
would be arranged to draw cool water from a cove on the upstream side of the
plant and discharge on the downstream side. This site requires the construction ,

of a 500 kv switching station and about 153 miles of 500 kv transmission lines.

The present site of Catawba Nuclear Station was found to be most economical
|primarily because of the presence of cooling-water supply facilities and

Duke's prior ownership of land within the exclusion area.

Table 7.5-1 shows a comparison of the cost of Catawba with the other three j

alternatives.

!

|

,
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7.6 BENEFITS AND COSTS

The ' benefits' and ' costs' of building the two nuclear generating units of
Catawba Nuclear Station on Lake Wylie site have been discussed and compared
with other alternatives as far as practical in terms of dollars. Where it
is not possible to assign dollar values to the benefits and costs, these
have been expressed in other units, l i ke kw h , pou nd s , e t c .

7.6.1 WATER SUPPLY

Catawba Nuclear Station will draw its requirement of condenser cooling water
from Lake Wylie. After being warmed, the water will be discharged back into
the lake, where it will lose the surplus heat by radiation, convection and
evaporation. Depending upon the method of dissipation, water will be lost in
this process. Estimated evaporative loss for each alternative is given in

Table 7.6-1. Alternative 1(a) accounts for the minimum loss, whereas Alter-
! native 1(d) will have the maximum evaporative loss, with other alternatives

having intermediate values.
I

The evaporative loss has been quantified in Tables 7.6-6a and 7.6-6b and the
value assigned in these tables is the greater of the following two values:

_

a. Cost of Hydroelectric Generation Lost

The relative position of the hydro power generation on Catawba system in
Duke's yearly load curve is above the base load steam station and under the
combustion and gas turbines. (Figure 7.6-1) The water lost by evaporation

will, therefore, not af fect the peaking capaci ty of the hydro units, except
for slightly reducing the capacity factor. As such, loss of capacity has
not been treated as a ' cost' to the project. Assuming an overall efficiency
of 80 percent and total head of 257 feet on all hydro units, Wylie hydro
station through Wateree hydro station, loss of generation is as follows:

I cfs x 257 ft. head x 8760 (hours) x 0.80 (efficiency)
11.8

153,000 kwh annually=

Cost of replacement of this energy at the average cost of generation during
1971, 5.21 mills /kwh, is $800 per cfs.

b. Value of Water To A City, Town or industrial Undertaking

For the proposed Clinchfield Development on the Broad River in the Piedmont
i

Carolina region, the value of storage for Municipal withdrawals has been
established at 0.65c/1000 gal. On this basis, the present day value of

I cfs = 235 million gallons annually is S1530/ annually.

t

O
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7.6.2 FISH
t

it can be assumed that many of the fishes will emigrate from discharge waters j
with temperatures exceeding 90 F and most of the fishes will emigrate from the i

discharge water exceeding 93 F. The average area affected by discharge tem- !

peratures exceeding 90 F will be largest in July with a consequent loss in i

fish habitat. This area will be 2530 acres for Catawba Nuclear Station us- :

ing lake cooling (Alternative 1) and 620 acres for Catawba Nuclear Station [

using cooling towers ( Al ternative Ib) . If the closed cycle cooling tower i
al ternative (Al ternat ive Id) is adopted, no thermal ef fects on fish will be

inoted. The areas affected by discharged temperatures exceeding 90 F for the
*fossil-fueled plant will be approximately 1640 and 410 acres for Alternatives

1 1(a) and 1(c) respectively; it was assumed that the area needed to cool a :

fossil-fueled plant was 65 percent of that for a nuclear plant because of the
smaller volume of water needed to cool a fossil-fueled plant of identical
capacity. The area affected by the same capacity nuclear plant located at i

Site 'D' on Lake Norman (Alternative 2) would be somewhat greater than the
2530 acres for Alternative 1 because no hypolimnetic water would be avail-
able for cooling during the summer. Alternative 4 requires the creation of

a 9500 acre reservoir in central South Carolina and utilizes full lake cooling.
The area affected by discharge temperatures for this reservoir would also be
somewhat greater than 2530 acres. ,

i,

The above figures are highly conservative because of the assumptions that the }
'

loss of fish habitat during one period (July) of the year means a loss for the
total year and that all discharge waters above 90 F are unsuitable as fish
habitat. Fu r t he rmo re , the benefits to the fish population derived f rom an
increase in the overwintering population of threadfin shad have not been |
determined. !

'
.

7.6.3 RECR EATI ON ,

i

Lake Wylie is now a popular recreation area. 3

t

Surveys show that in 1970, 536,896 days of recreational use were enjoyed by xt

the tourist segment through visits to the county park, access areas and i
"

commercial camping areas. The present value to the tourist segment is
$1,488,201 as shown in Table 7.6-2.

F

in addition, 1643 waterfront lots have been developed at Lake Wylie. These
lots have 599,945 visitor days of recreational use annually by permanent and
seasonal residents. The resulting annual value to Lake Wylie residents is ;

$2,999,770 as shown in Table 7.6-3. ;

Combining the above benefits, the recreational value of Lake Wylie is found |
to be $4,487,971 .

I
Some types of recreation use may be conditioned by construction and operation .

of the proposed plant. If all the value for recreation in the area influenced ,

'

by the plant is assumed lost, the cost would be 527,563 as shown in Table
7.6-4

In actuality, all the value for recreation in this area would not be lost, and !
!some activities may be enhanced. However, as this is difficult to predict

dependably, the above conservative estimate is recommended. [
!
t
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'7.6.4 LAND USE

in order to arrive at a value per acre of land for timber growing purposes
around Lakes Wylie and Norman, the value of the timber that the land is cap-
able of producing must be discounted to the present. Crescent's timber yield

i
studies indicate that on an average acre in the subject locations optimum
timber growth and optinum return on investmen t will be received by growing
planted timber to an age of 35 years. During the 35 year life of the forest

,

Duke will selectively thin the trees; once at age 15 and again at age 25,
with all the remaining trees harvested at age 35.

lThe latest timber yield tabics for the piedmont plateau of North Carolina
show the following yields:

First thinning at age 15 - 10 cords per acre at $ 6 per cord = $ 60 per acre

Second thinning at age 25 - 15 cords per acre at $ 7 per cord = $105 per acre
Harvest cut at age 35 - 29 cords per acre at $10 per cord = $290 per acre

Average expenses over the 35 year period would be:

Ye a r 1 - Initial investment for reforestation - $30 per acre
2Years 1-35 - Property taxes - $ 2.25 per acre

Ye a r s 1-35 - Management costs -$ 63peracrej
Years 15, 25, 35 - Timber sales expense -S .30 pe r acre

The value of the subject area for timber growing purposes is $30 per acre at
a rate of return of 7.2 percent Fter taxes (Table 7.6-5). ,

The following costs due to loss of forestry production can then be computed
for the various options-

Option Acres Lost Cost Per Acre Total Cost !

A l t e r n at i ve 1 334 x S30 5 10,020

Alternative 1(a) 538 x $30 $ 16,140
Alternative 1(b) 400 x $30 $ 12,000

1 Al te rnat i ve 1 (c ) 592 x $30 $ 17,760
Alternative 1(d) 429 x $30 $ 12,870
Alternative 2 341 x $30 s 10,230

Alternative 3 10,000 x $30 $300,000
x $30 $ 10,380Alternative 4 346;

15o11 - Site Relationships, Stand Structure and Yields of Slash and Loblolly
Pine Pl ant at ions in the Southern United States, By Coile & Schumacher, p. 121.

,

2 Composite rate, paid in 1971, of prope rt y t axes on Crescent 's forest lands in
York and Mecklenburg Count les,

i >

S rom the account books of Crescent L and & T inbe r Corporat ion.
,

4
Cost of t inber sales pe r ac re for 1971, from Crescent Land i, Timbe r Corporat ion

| booke, i

STinber depletion rate for 1972 - 51.65 per cord (p i ne ) .

4

I
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7.6.5 WILDLIFE

IA survey by the U. S. Fish and Wildlife Service in 1965 on benefits and

costs of wildlife development for recreational purposes is evaluated by
applying a range of derived values to visitor days (12 hou rs). The survey
revealed that on land suitable for hunting of wildlife, such as the land
in Lake Wylie watershed, the average number of hunting trips per acre per
year is 6.25 times. It also revealed that the average hunting trip was
5/12 visitor days and that the net benefit of the trip was $2.20 per visitor
day.

The amount of land suitable for wildlife which will be cleared for the
construction and subsequent operation of the proposed power plant will be
determined by the source of power generation. The alternative sources of
power generation and the net annual benefit due to the hunting available
on site lands prior to clearing are as follows:

, Loss of Wildlife Net Annual Benefit
i Habitat From Hunting on Lands

Option Due to Clearing Prior to Clearing
Alternative 1 334 Acres $ 1,920
Alternative 1(a) 538 Acres $ 3,100
Alternative 1(b) 400 Acres $ 2,300

I Alternative 1(c) 592 Acres $ 3,400
Al ternative 1(d) 429 Acres $ 2,470
Alternative 2 341 Acres $ 1,960
Alternative 3 10,000 Acres $57,500
Alternative 4 346 Acres $ 1,990

i

The Lake Wylie watershed lands owned by Duke Power Company are managed by
a subsidiary, Crescent Land & Timber Corporation. Much of this land is
suitabic for Wildlife and is open to the public for hunting and recreation.
As a result of good management techniques, the impact of clearing several
hundred acres of possible wildlife habitat will be minimized.

7.6.6 ECONOMIC DEVELOPMEffT

Based on studies made by the Economic Research Department of the United States
Chamber of Commerce, the 84 full-time industrial jobs created by the regular
operation of Catawba Nuclear Station will, through the goods and services re-
quired by these employees and their families, mean the following to adjacent
communities:

55 - new jobs in non-manufacturing
$278,000 - annual increase in retail sales

81 - additional automobiles
f 3 - more retail establishments

$192,300 - annual bank deposits
$596,400 - more personal Income annually

I National Survey of Fishing and Hunting. 1965. Resource Publication 27.
United States Department of the Interior, U. S. Government Printing Office,
Washington, D. C.
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State and Local Taxes

Under present law in South Carolina, new industry is exempt from property
tax, excluding school taxes, for various periods of time depending on the
size of the i nve s t me nt . Considering the investment in Catawba Nuclear
Station, Duke would present ly be exen.pt f rom property t axes , except schc.ol
taxes, for a period of almost 20 years. It is, however, understood and be-
lieved that legislation will be enacted that would reduce the present 20
year exempt ion period to five years, in this event , Duke will pay approxi-
mately $16.4 million annually in state and local taxes for the first five
years after Catawba Nuclear Station goes into operation and approximately
$17 million per year thereaf ter. This $17 million annual figure should be

I regarded as only an estimate of combined state and local taxes since this
total was calculated on an overall plant cost basis and approximately equals
2.6 percent of the estimated cost of the plant and can be divided into the
following components:

$13,400,000 South Carolina Taxes
York County Property Taxes -

3,000,000 School
600,000 Other<

$17,000,000 Total

><for the first five years, Duke will be exempt from paying
non-school property taxes.

Due to the uncertainty associated with the tax exemption status of Catawba
and the necessity of using estimations in making cost calculations, the tax
f i gu re s listed above should not be construed to precisely represent those tax
liabilities which will actually be realized for Catawba Nuclear Station.

The economic impact of the project is surmarized below:

Construction Phase:

2,100 Peak employment
1,500 Ave rage employment

$129,000,000 Total construction payroll

Regular Operat ing Phase:

84 Employment
$ l.2 million Annual payroll

$17 million State and local taxes

O
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7.6.7 ADDITIONAL RADIOACTIVE EFFLUENT REDUCTION

A design objective of the waste disposal systems is that releases of radio-
,

activity in effluents be as far below the limits specified in 10CFR20 as
practicable. According to 10CFR20, this means, "as low as is practicably
achievable taking into account the state of technology, and the economics of

t

improvements in relation to benefits to the public health and safety and in !

relation to the utilization of atomic energy in the public interest." '

The design of the liquid waste disposal system meets the design objective
because it has the capability of processing liquid waste as effectively as
determined necessary during operation. This is true because all releases
are deliberate. '

Any deliberate releases f rom the waste gas tanks would be under sucF circum-
stances that the environmental impact would be negligible compared to non-
deliberate release of radioactivity. Normal operation estimates of effluents
and doses received are given in section 4.2. In order to determine whether I

or not these releases are "as low as practicable" it is necessary to compare
the cost of reducing them with the value of reducing them. It is appropriate
to perform this analysis for iodine rather than noble gases because means of
controlling iodine are commercially available but large scale removal of noble
gas in low concentration streams is still impractical. Population thyroid dose

f rom the releases described in Subsection 4.2.3 are shown on Table 7.6-7
Reduction of these doses could be considered a measure of " benefit to the
pubile health and safety". The incremental costs of these " benefits" shown
on Table 7.6-7 are all considerably in excess of the $12-$1{{) range of values ,

of a man-rem suggested by the Nat ional Academy of Sciences. It should also I

be noted that the man-thyroid-rem has less s ignificance than the (whole body)
man-rem and ~therefore has less value. It is concluded that the anticipated
releases of radioact ivi ty in effluents are as low as practicable.

1

(1) "The Effects on Populations of Exposure to Low Levels of ionizing
Radiation", Report of the Advisory Committee on the Biological Effects

<

of lonizing Radiation, National Academy of Science, November, 1972, p. 70.
Amendment 2
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2 | 7.6.8 SUMMARY AND CONCLUSION |

A summary of the benefits and costs associated with the development of the
Catawba Nuclear Station as compared to other alternatives is shown in Tables

7.6-6a and 7.6-6b. Table 7.6-6a compares Catawba site wi th three alternative
sites, assuming nuclear generation and full lake cooling. Table 7.6-6b de-
tails the benefits and costs of a nuclear and a fossil-fuel generating station
at the Lake Wylie site, with alternative methods of dissipating surplus heat
discharged by the plants, i.e., lake cooling and the use of partial and closed

I cycle cooling towers. it is clear from these tables that of the four sites
considered, the Lake Wylie site is the most appropriate for development in
order to meet Duke's commitments in 1979-1980, that the benefits of a nuclear
station on Lake Wylie are far in excess of the costs and that Alternative I

with ful1 1ake cooling affords the optimum mode for power generation. The
conclusions are overwhelmingly in favor of a nuclear station at the Lake
Wylie site.

O
1
1

O
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iER Table 7.6-7
,

COST OF POPULATION DOSE REDUCTION

;

'

Ant ic ipated (1) Cost of(2) incremental <

Population Dose Reduction by Cost of
as Designed Carbon Filters Reduction |

Source (man-t hy roi d- rem /y r) ($/yr) ($/ man-t hy ro i d- rem)
;

s

,

i

Auxiliary Bldg 6.1 129,000 23,500 1

Ventilation
System ;

Condenser Air .28 3,750 15,000
Ejector System

!
!
-

r

i

!

i

i

;
;

!

.

:

|

|
!

!
F

(1) Inhalation dose based on the releases given in ER subsectien- 4.2 3. atmospheric i
diffusion given in PSAR subsection 2.3.5, and populat ion given in PSAR Fig.

'

2.1-6 and 2.1-12.
|-

(2) Costs include initial purchase, installation, replacement cost; and capital ;
costs, but not costs for space, filter disposal, or miscellaneous maintenance. i

Amendment 2 .
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cycle cooling towers, it is clear f rom these tables that of the four sites j'

considered, the Lake Wylie site is the most appropriate for development in i
I

I order to meet Duke's commitments in 1979-1980, that the benefits of a nuclear
station on Lake Wylie are far in excess of the costs and that Alternative 1

3

with full lake cooling affords the optimum mode for power generation. The
conclusions are overwhelmingly in favor of a nuclear station at the Lake 4

3
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ER Table 7.3-1 '

1 Economic Benefits of Nuclear vs Fossil Fuel at Catawba 3
-

'
!

Basic Data Nuclear Coal

i Plant Cost Pe r kw $269 $198
I

!
Annual Fixed Charge Rate 16% 16% i

'

Heat Rate , Btu Pe r kwh 10,000 8,700
:
!Energy Pe r Year - kwh/kw/yr 7,000 7,000'
)-

2Fuel Costs - c/million Btu 20 50 :

;

Cost Comparison
|

Annual Costs Per kw:
Fixed Charges $43.04 $31.68 t

Operation and Maintenance 1.78 1.78
''

Fuel 14.0 30.45 ;

.; Insurance 0.83 .16 |

i.
Total $59.65 564.07 |

Annual Savings With Nuclear Per kw $ 4.42
i

i Capitalized value of savings at i
2360 Mw and 16 percent Fixed |
Charge rate = Total Economic Benefit !

of Nuclear Selection $65 195 000 i

!B reak-even value to be :

compe t i t i ve - c /mi l l ion B t u 43 ,

i |
:

|.

1 i

:
;
!

!

I

-i
i

I Excluding cost of transmission lines. I
i

2Projected cost of coal in 1979 |
3

j Economic studies are based on a plant life of 28 years and an
i nte re st rate of 7.5 percent, j

,

Amendment i

!
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ER Table 7.6-1
Comparison of Mechanical Draft and

Natural Dcaft Cooling Towers

Particulars Mech. Draft Natural Draft

IA. TECHNICAL DATA

1. Rejected haat (Blu/ hour) 15.8 x 10 9 15.8 x 10 9
2. Range (F) 24 24

3. Approach (F) 12 18

24 Wet Bul b temperature (F) 77 76

5. Condenser Temperature Difference TD (F) 6 6

6. Turbine Absolute Back Pressure (in. of Hg) 3.35 3.854

7. Condenser Cooling Water Flow (GPM) 1.32 x 10 6 1.32 x 10 6
B. ECONOMICS

01. Capital Cost ($) 8 780 000 3 21 800 000
2. Fan Capacity Cost 2 965 0c0 5 .

6 63 Pump Capacity Cost 6 468 000 6 468 000,

i 4 Fan Operating Cost incl. Maintenance 1 539 000 1 - !

8 85. Pump Operating Cost incl. Maintenance 5 013 000 5 013 000
I 6. Capaci t y Penal t y Due to Highe r Bark
j Pressure - 8 847 000 9

7. Fuel penalty Due to Higher Back Pressure - 448 000 10

!

Total 5 24 765 000 $42 576 000

FOOTNOTES

1) Assumes Once-Through Cooling Towers
2) i F above that for Natural Draft to allow for recirculationi

i 3) Based on Dickey and Cates estinate + 15 percent for variation (Marley
Company, Kansas City, Mo.)

,

4) Assumed 50 percent Relative Humidity for Design - based on Dickey and Cates1

estimate + 15 percent for variation
Si Capacity at s 269 pe r kw
6) Pump BHP for 75 feet head, and 78 percent overall efficiency, capacity

at $ 269 per kw
7) Fuel and powerhouse operat ion and naintenance cos ts at 5104 per kw, 67 percent

Fan use. Includes cooling tower operation and maintenance at 100 percent
of fuel cost.'

! 8) Fuel and powerhouse operation and maintenance costs at $104 per ku. Includes
| cooling toser operation and mai ntenar,ce at 100 percent of fuel cost
'

9) Capacity penalty at $269 per kw

10) Assumes maximum heat rate for 2 nonths in a year - capitalized cost of fuel

|
|

|

|

,. . . _ . , . . . , . . - , . . . , - .
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ER Table 7.4-1 - continued
Comparison of Mechanical Draft and

Natural Draft Cooling Towers
!(Once-Through System)

P,a rt i cu l a rs Mech. Draft Natural Draft

>

C. ENVIRONMENTAL IMPACT

1. Thermal Effect
Highest Cold Water Temperature ;

During Summer Months (F) 89 94 !
(Larger Mixing !

Zone) }
,

2. Land Use -

Approximate Area Required (Acres) 65 30 ;

3 Consumptive Loss (apm) 23 800 23 800
.t

4. Icing and Fogging in the Local Area Distinct Less possibilities
possibility of low-leve l j
on cold, humid effects due to
days or during elevated plume i

periods with release and !
persistent plume rise;

radiation however, definite
,

inversions possibility of |

increase in f

low stratus |

clouds during :

certain !

|conditions.

5. Aesthetics Cover sub- Tall (400 f t +)
istantial area conspicuous

but low structures are
structures generally not i

and can be pleasing in
treated appearance
architecturally :
to mitigate ;

adverse !

aesthetic ef fects ,

on the country- '!
side j

!
.

?

i
1

,

?

E-
~ . .
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ER Table 7.5-1
Catawba Nuclear Station

On Lake Wylie vs
Other Sites

Cost in $1 000

Plant Transmission Lines Substation Total

I Catawba on
Lake Wylie(Alt. 1) 621 196 11 072 13 632 645 900

.

Site D on Lake
Norman (Alt. 2) 621 711 11 841 19 524 653 076

Site in Central

1 South Carolina
with full lake
cooling'

(Alt. 3) 627 358 7 924 25 000 660 282

Site on Wateree
Lake (Al t. 4) 624 665 36 754 13 632 675 051

:

8
-

!

!
,

'
Amendment I s

.
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ER Table 7,6-1

Estimated Evaporative Loss For Alternatives '

,

Alternative Evaporative
No. Description Loss (Cfs)

i Nuclear plant on Lake Wylie with lake cooling 31
,

1(a) Fossil plant on Lake Wylie with lake cooling 20

1(b) Nuclear plant on Lake Wylic with partial cooling 35 :
towc-s

i

1(c) Fossil plant on take Wylie with partial cooling 23
't owe r <,

.

1(d) Nuclear plant on Lake Wylie with 100 percent 65 |
I cooling towers |

.

2 Nuclear plant on Lake Norman with lake cooling 31
!

3 Nuclear plant in central South Carolina with full 31
lake cooling

.

;
'

4 Nuclear plant on Wateree Lake with lake cooling' .31
,

t

!
,

!.
-

'I
.;
i

,

|

i

!

.'

.

'

|

.

!
:
!

I

P

Amendment I ;

(Entire page revised) !
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ER TABLE 7.6-2
BASIS FOR ESTDIATES OF RECREATIONAL USE AT LAKE WYLIE BY TOURISTS

l

i
-USER DAYS ;

'

TYPE USI NO. USERS PER TYPE USER DAYS RATE TOTAL VAI..UE
,

1 0
Public Access Areas 715,877 1/3 238,626 $1.40 S 334,076.

1 0 0
Organized Group Areas 37,662 2 175,324 $5.00 876,620.

I 3 0
Commercial Areas 260,lS9 1/3 86,729 $1.40 121,420.

i
No n- re s ide nt Visits to

2 3 0 '
Vacation !!ame s 93,651 1/3 31,217 $5.00 156,085.

531,896 S 1,488,201.

{
l

,.

,

I
i nased on surveys of Access Areas by Duke Power in 1970.
!

2 Present use based on survey of Lake Norman in 1970 by Duke Power Company.
;

3Arbitarily set,
j

4 Based on A Study by the N. C. Forest Service Based on Supplement Number 1 to Senate Document No. 97.

I

1

'

O O O
,

i
,-.
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ER - TABLE 7.6-3
'

RESIDENTIAL RECREATION USE AT LAKE WYLIE

l 164'3Total Lots

; Private Lots 119
; Leased Lots 1524

i.

1 1446 i! 887, allotted as transient re cre a ti on
1

'

i 1 127, allotted as permanent recreation 197
lAverage yearly visits per. transient resident 80.64

i (Conservatively considered as 80.64 12 hour recreation days)
t Average yearly visits per permanent residentl 363 i
j (Conservatively adjusted to 232 12 hour recreation days) ;

2
! Average household population 3.66 }

3! Value per recreation day $5.00
'

|

I Number of lecreation Days
,

t

1446 lots x 3.66 persons / lot x 80.64 recreation days / person = 426,776 recreation days [
197 lots x 3.66 persons / lot x 232 recreation days / person = 167,277 recreation days ;

i Total Recreation Days 594,053 ,

t
. 4

| Value of Residential Recreation Use j

| 594,053 recreation days x $5.00 value/ day = $2,870,265. f

- !

\
'

,

I

:
> !

3 !
0

1 i

i Based on 1970 survey of lots at Lake Norman by Duke Power- Company.
3

*

2
2 United States Census of Population 1960. ;

- 5 A Study by the N. - C. Fore st Service Based on Supplement Number 1 to Senate Document No. 97. !
3

I-.

!

|
'

.

. |
!

e
*
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ER TABLE 7.6-4
POSSIBLE DECRFASE IN RECREATION VALUE

Value of the lake for tourist use $1,488,201.
Value of the lake to recreation residents 2,970,265.

Total value of the lake for recreation $4,458,466.

Surface area of the lake 12,455 acres

P. :reational value per acre $358.00

Arca ir.fluenced by plant 77 acres

$4,458,466 value = $358. / acre value x 77 acres = $27,563. decrease
12,455 acres

O
!
,

I

:

)
I

l

!
l

|

|

,
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ER TABLE 7.6-5
DISCOUNTED CASH FLOW ANALYSIS ON AN AVERAGE ACRE OF PLANTED LOBLOLLY PINE.

'

Cost & Income Cash Flow Depletion Taxable Cash Flow Cash Flow PW PW

Year Item B/ Taxes Income For Taxes A/ Taxes 67. 87.
,

!
i 0 Investment -$30.00 $ $ $ -$30.00 -$30.00 -$30.00

1-35 Property taxes - 2.25 1.17(2) - 16.96 - 13.64

1-35 Management costs - .63 .33 4.78 - 3.85

15 Timber sales expense - .30 .16 .07 - .05

25 Timber sales expense - .30 .16 .04 - .02

35 Timber sales expense - .30 .16 .02 - .01

! 15 First Thinning + 60.00 16.50 43.50 14.75(1) 45.25 18.88 + 14.26

| 25 Second Thinning +105.00 24.75 80.25 27.20 77.80 18.13 + 11.36

1

35 Harvest +290.00 47.85 242.15 82.09 207.91 27.04 + 14.05
'

+$12.18 -$ 7.90

i

:

!

t

|
.

;

! (1) Capital Gains tax rate (Composite used = 33.907.
| (2) Corporate income tax rate used = 48.007,
i

i

.

I

i
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'Docket Nos. 50-413
and 50-414

REQUEST FOR ADDITIONAL INFORMATION

ENVIRON >lESTAL IMPACT REVIEW *
r

Site, Environs. Thermal, and Hydraulic Refe rence

1. Supply the following information on water flow at the Wylie Dam, the 2.4.4
Mountain Island Dam, and the South Fork of the Catawba River where
it joins the Catawba River.

A. Average maximum, minimum, and overall average flow for (1) one
day, (2) seven days, (3) 30 days, and (4) a year.

B. Repeat the above for the probabilities (1) 1 in 5 years, *

(2) 1 in 10 years, and (3) 1 in 20 years.

C. Years of record for which values are taken.

2. What is the normal operating schedule of the Wylie and Mountain 2.4.4
Island hydro-electric plants? What are the ranges of water flows
through the turbine, and how long are they operated? Do the plants
operate on weekends or holidays? Is there or will there be any
interaction between the thermal power plants on Lake Wylie and any
of the hydro stations insofar as power generation is concerned?

3. Provide the following information, if available, from data gathered
at the proposed plant site; otherwise use the nearest location
where the information has been gathered.

A. What is the frequency and duration of wind speeds less than 2.4.1
3 mph? What probability is there that a period of such low
wind speed would persist, unintetrupted, for seven or more days?

B. Supply the monthly average dew point, and the variation from 2.4.1
the average. How does this vary from year to year?

'
C. What is the monthly average gross solar radiation and how does 2.4.1

this vary from year to year?
.

D. Provide monthly rainfall averages. 2.4.1

E. Average turbulence class (over 10 years), using either the (1)
Pasquill or Smith-Singer classification.

2

F. Frequency distribution of turbulence classes in each month or (1)-

season, averaged over 10 years or so.

2 (1) Information received from Weather Records Center in Asheville,
N. C. and forwarded to ORNL. t

O Amendment 1
Amendment 2

. _ _ _ _ _ - - .
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Reference

G. Atmospheric lapse rate (change of temperature and potential (j)
temperature with height) at dawn, cornin;;, early afternoon, and
at night, averaged per month or per season over 10 years or so.

2 11. Correlation of turbulence class with wind speed and lapse rate. (1)

I. Saturation deficit chart for the Charlotte, N.C., area. (1)

J. Wind velocity, temperature and stability class when relative (1)
humidity is greater than 907.. Averages and frequency distribu-
tion per season.

4. Supply synoptic temperature and dissolved oxygen vertical profiles at 3.9
5-ft intervals for each month for Lake Wylie. This should be for
several locations including at 1 cast above the Wylie Dam, in section D
(as noted in FR). near the Allen Steam Plant, and above the dam of
Moun ta in I s l anet Lake and the Catawba River immediately below the
Wylie Dam. Provide average ranges by month and supply years of record.

5. What is the extent and frequency of drawdown of Lake Wylie? Supply 2.4.4
a volume-area tabic and curve for Lake Wylie at 5-ft intervals. 4.1.4

6. Supply a topographic map of the lake bottom of the sections noted 4.1.4
in the ER for description of thermal effects. Contour intervat 4.1.5
should be no greater than 10-ft and in the area of the intake and
discharge for the nuclear plant and Big Allison Embayment, the
Standby Nuclear Service Water Pond, and the Waste Water Retention
Pond, the contour interval should be 5-ft. What is the total
length of the shoreline in the sections A-F at full pond and
maximum drawdown? What is this in percentage of total shoreline in
Lake Wylie?

7. What is the cross-section of the Catawba River below the Wylie Dam? 2.4.4
Supply this for a location about 1/2 m ile below the dam and again
about 2 miles.

8. Supply drawings of the construction details for the Catawba Nuclear 4.1.4
Station of (a) the skimmer wall at the intake canal, (b) the in- 4.3.3.6
take structure, (c) outfall, (d) intake and discharge channels, 4.5.2
(c) waste water collection basin, and (f) underwater weir. Include

several appropriate cross-sections, and the type, volume, and
source of material as applicable.

2 (1) Inf ormation received f rom Weather Records Center in Asheville,
N. L. and forwarded to ORNL. i

!
,
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Reference
i

9. What are the lengths of condenser cooling water lines between con- 4.1.4 ,

denser intake and outfall structures for each unit? What are the ,

dimensions of the condenser tube? What material is used for the
lines to and from-the condensers? |

10. Physical Effects of Thermal Discharge

A. Supply the basic assumptions and derivations of the variable 4.1.5 |

in the equation for Area A on p. 4.1-8 of the ER.

t

B. Show derivation of heat exchange coefficient, K, and the di ffu- 4.1.5 '

sivity of equation (1) on p. 4.1-8 of the ER. ;

C. Show derivation of equation (2) on p. 4.1-9 of ER. 4.I.5

D. Describe the procedure in detail for developing a set of 4.1.5 |
1sotherms on the lake surface, and give a sample calculation.

11. What is the disposition of the material removed from the traveling 4.1.4
screens? Where does the trash trough on the intake structure lead?

|
|

12. Supply a table of water usage in the plant, omitting internal 4.3.3.1 |
closed cycle systems. For example, condenser cooling water, sani- >

tary water, etc. Indicate source and disposition of water and
chemical treatment. ;

13. Supply a table of surface areas in each of the sections defined in 4.1.5
the ER at 570 ft msl (full pond) and at 5 ft increments to
535 ft msl. |

i

f

14. Provide water quality information on Mt. Island Lake (ahead of the 3.9
dam) and the Catawba River (immediately below Wylie Station). |
Include: !

i
iA. phosphate and

B, total nitrates. ;

I

15. Provide details of the intake and discharge for Mt. Island Dam and 2.4.4 |

Wylie Dam. Indicate elevations for each intake atid discharge. )
i

16. Indicate details of the Allen Steam Plant including: 3.1.1
I

A. Intake

Ame ndme nt I
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1. plot plan
2. size and centerline elevation of openings

3. flow

4. number of pumps
5. velocity at the trash racks and screens -

B. Condenser

1. lowest AT
2. monthly /T
3. inlet and outlet temperature by month (average)
4. method of cleaning tubes

C. Discharge

1. plot plan
2. flow

3. centerline elevatior of opening

D. Travel time - provide cravel time from condenser inlet to the
end of the discharge piping.

17 Provide a detailed evaluation of the effect of Catawba Nuclear Station 4.1.5
on early stratification of the lake. Indicate historical and pre- |
dicted onset of stratification, and explain the basis for your

prediction.

18. Provide dissolved nitrogen concentration by month and by depth for 4.1.6.4
the winter period for the Catawba site.

,

19. What is the applicant doing to promote recreation in the area within 3.3
5 miles of the plant? Have they provided recreation parks for
picnicking, camping, water sports, etc? Provide a map showing
recreational areas. Discuss plans for an information center, if any.

20. A comment in the Environmental Report referred to solid waste dis- 3.8
posal problems in the area. What is being done to improve the
situation, and what is the present status of the situation?

21. What is the use of the Concord Church property? Give more infor- 4.4.1
mation on the historical aspect of the property.

22. Discuss road relocation in nore detail. How much traffic is on the 4,4,1

road? What is at the end of the road: Uhat is its use? What is 3,3
the cost (economic and environmental) of relocating the road?
Discuss proposed public area to be built near the new bridge.

O
Are ndment 1
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2L V:,a t is the land use and zoning in a 5-mile radius? 4.4.1

24. Supply an artist sketch of the plant. 2.2

25. Discuss any archeological surveys or diggings other than those 4.4.3.1
discussed in the ER that have been done in the area. Are further

studies planned?

26. Give the location of the closest residence, the closest school, the 4.4.1
closest church, the closest hospi.al, the closest farm, and the
dairy herd in each of sixt<en 22.'; sectors about the site. The
location (distance) in the sectot need only be specified if they

are less than 10 miles Irom the site.

27. List the major products (dairy, orchard, vegetable, etc.) from farms 4.4.1
about the site. Describe the location of the major types of farming
in relation to the site. Provide the value of crops grown in York
and Mecklenburg Counties in 1970 or 1971.

28. Provide an aerial photograph that shows the area around the plant 4.4.1
within 2 miles.

29. Provide a map showing all residences (temporary and permanent) and 4.4.1
farms within 2 miles of the site.

30. Provide a site plan which shows construction buildings, facilities, 4.5
roads, construction yards, etc., which will be removed after con-
struction.

30A. Discuss the Arrowood Industrial Park in terms of number of industrial 4.4.1
types, numbers of employees, projected growth, etc.

Water - Biological

31. Indicate the fish species found between Wylie Dam and Fishing Creek 4.1.6 ,

!Lake,

32. Identify phytoplankton species present in Lake Wylie. Provide 4.l.7
relative abundance at least bi-monthly.

33. Indicate the location of all sampling stations for collecting bio- 4.1.8
logical information. Provide a map identifying sampling stations in
the intake and discharge areas.

-l

I
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Re fe re nce
<

| 34 Provide thc r(sults of any zooplankton and phytoplankton (ntrain- 4.1.7
1

| .c n t tuJic3 which havc bc c n ccnduttc d at Duke Powcr C =pany power ( '

) plants.
;!

! In support of this information, give details of the power plant
] which can be used in evaluating the studies. These should include

!the following data on the plant being studied:
'

A. intake design
"

\

l 1. size

| 2. location
3. flow |

.

4. velocity;

1

! B. condenser
.,

1. AT
i

j

2. maximum outlet temperature
.'

C. time-tunperature relationship

35. Provide the data and/or results of benthic studies which have been 4.1.8
.

)i conducted on Lake Wylic.

! 36 Provide an evalcation of the probable impact of the thermal discharge 4.1.6.2
!

on spawning succcss at the Catawba site. '

|

| 37 Provide an indication of the frequency of impingement losses of fish 4.1.6.3 ! l

! at other Duke power plants where approach velocities are similar to '
) the proposcd Catawba design.

| 38. Provide the measur(d nitrogen gas concentration for the Marshall 4.1.6.4 fi Steam Plant area during the winter of 1970-1971 and 1971-1972.
1
i

'
I:co l o n y of the Area *

;

39 Provide more specific information concerning the site itself:

| A. Vege ta t ion s urvey l i s t in.; re la t ivc abundance, age classes and 3.4.1
| precent co* position by najor species within the area which will'

be disturbc d during the course of construction of Catawba Nuclear
,

Station and its transmission lines.
|

i

l.

:
I

'
i

; 9|

|
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B. Specific information of faunal composition is required relative 4.1.3.2
to population densities; actual numbers of mammalian and
avian species occurring within the immediate area circumscribed
by site boundaries and transmission line rights-of-way. This
inforn.ation must include best estimates of occurrence of transient
species, as well as information regarding any unusual habitat
preferences which may be ascribed to species mentioned.

C. Provide a large contour map of the geographic area lying within I-
a 50-mile radius of the Catawba site, showing site location,
other generating facilities (steam plants and hydroelectric j
sites), transmission line corridors (existing as well as pro- '

,

posed and alternates), ecological and meteorological sampling - i

stations, location of substations (existing and proposed),
and switching assemblies. Alternative site locations and
associated transmission line routes should be provided.

1

D. Indicate the location of terrestrial sampling stations for 4.1.3.2
collecting biological information. This should include a
description of the type and frequency of sampling proposed.

Other Construction Considerations

40 What is the proposed method of disposal of land clearing debris and 4.5other trash and garbage associated with construction? Include a map 4.5.2
showing cut and fill areas along with areas where no clearing is
proposed.

41. What techniques will be used in seeding, sodding, etc.? What are 4.5.2 I

possible alternatives to complete clearirf)

42. Ilow much " beefing up" of local roadways will be required for trans- 4.5 !port of heavy construction machinery, nuclear fuel, radwaste, etc.? I

What impact is expected as a result?
o

43. What noise levels will exist at varying distances from the plant 4.5.3during the construction period? During operation? What is the
environmental effect of these levels?

44 Provide a more detailed list of construction schedule highlights. 2.3.I'
45 Give construction and operat' - details for the railroad spur to be 4.5.4

constructed. Assess the imp from an economic and environmental

\
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standpoint. Provide a map showing the routing and describe land
usage of the areas involved.

46. Assess the impact of construction of the underwater weir and the 4.5.2
intake skimmer wall. Inclu de the type of material used, the volume
of material, and the source of the material.

2 46A. Evaluate the interaction caused by the elevated temperatures with 4.1.5.1
municipal and industrial wastes downstream of Wylie Dam. This should
include an evaluation of dissolved oxygen, increased toxicity of
chemicals, alteration of species composition of aquatic organisms
and changes in cost of purification and/or suitability of water for
domestic water supplies.

2 46B. Identify private waste treatment facilities on Lake Wylie in the area 4.1.5.1'

between the Catawba intake and the Wylie Dam. Evaluate the inter-
action of the Catawba discharge water with the waste effluent from
these facilities.

46C. Evaluate the possibility of algal blooms in the emergency cooling 4.3.5
water pond which could result from construction of the dam across
Beaver Dam Creek.

46D. Discuss methods being considered for dealing with possible Asiatic 4.1.4
clam infestation similar to that at Allen Steam Plant.

47 Give the construction details of the switching station. 4.4.1.1
_ Chemical Discharge

48. Provide a simple block diagram showing the various sources of 4.3.3.6chemical discharge to the waste water collection basin. Include
in this a full lising of chemicals involved and the average and
maximum concentrations and volumes expected from each source.

49. Specify the expected treatment for the steam generator blowdown in 4.3.3.7
case of tube defects.

| 50. No treatment is specified for control of organic growth in the 4.1.4
station service water system. Is any treatment to be used in this
system and if used, what will it be?

51. Describe the filter bed supply system for the station water supply, 4.3.2
including the average volume of water treated, the volume of filtering
material used, the average frequency and volume of flushing to the
collection basin and the disposal of the solids after collection in
the collection basin.

1

1 O
Amendment 1

| Amendment 2

1



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

_9

Reference

52. Describe the waste water collection basin giving dimensions, 4.3.3.6
frequency and type of nonitoring, rate of effluent flow, point of
discharge into the river.

53. Regarding the sewage treatment system, what is the estimated load 4.3.3.2
for the temporary and permanent systems? What is the frequency and 4.3.3.3
disposal method for the sewage solids? Estimate the amount of C12
required on a per day basis for each system. What will be the average
flow of effluent and residual chlorine content of this flow to the ,

waste water collection basin? Provide a description of monitoring
procedures to be used and identify the form of the chlorine being
measured.

54. Whst disposal is made of the activated carbon filters used for 4.3.3.4
cleaning up the laundry waste water? Give amounts used.

'

55. Provide chemical analysis of the intake water from the Catawba 5.3.1.1
River arm of Lake Wylie to include a) BOD, b) amnonia-nitrogen, ;
c) total crganic carbon and d) total dissolved solids. |

| 56. What disposal will be made of possibic oil and other organic 4.3.3.6 i

spillage in the turbine building and other similar buildings?
,

57 What is the average volume of water. expected to be processed 4.3.4 :
through the demineralizer bed in the treated water system? '

58. In connection with the demineralizer bed what pH will the mixed 4.3 N
regenerative solution have?

!

f 59. What pil vill be maintained in the waste basin and what provision are 4.3.3.6-
'

made for controlling this?

60. What, if any, monitoring will be carried out to chedk for heavy 4.3.3.6 i
met:1 contamination in the reactor and waste basin effluent?

61. Is the use of anti-corrosives, such as chromate, contemplated? 4.3.3.4
If so, what amounts?

62. Is the " station water supply" synonymous with the potable water 4.3.2
supply? If not, what is the source of potable water? What is the
amount of C12 used and what blocide treatment is given to this supply? |

;

}
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Reference

63. Indicate the chemicals, quantities, and disposal of all degreasing 4.3,3.4
and cleaning sulution2 uud prior to start up.

64 Indicate the methods to be uscd for disposing of garbage and other 4,3,3.1
nonradioactive trash during operation.'

Transmi s s ion l ine s and Rc lated I acilities

65. Contour naps are required showing existing substaticns and points 4.4.2
at which Catawba Nuclear Station transmission lines will connect
with existing systems, locations of existing tramsmission corridors,
proposed rights-of-way for Catawba lines, and c'elineation of alter-'

nate routes.

66 Information is required regarding geologic, topographic, aesthetic, 4.4.2'

and economic criteria involved in selection of proposed and

alternate transmission line routes.,

67 1.and use information is required stating the total acreage of land 4.4.2
diverted from its original use and what percentage of the total land
use within areas occupied by the plant site and proposed transmission
corridors is attributable to agriculture, pasture lands, recreation,

etc. What is the value of this land in dollars and productivity?
What land use practices will be allowed on transmission line rights-
of way after ccnstruction?

68. What road construction is required in terms of both proposed and 4.4.2
alternate transmission line routes? What will be the disposition of'

;

such access roads after construction?

69. Show schematic of tower base setting, dimensions, type material, and 4.4.2
describe the type and size mechanical equipment that will be used to 4.4.2.1
set towers and string wire? What will be the environmental impact
of this construction in the corridors?

70. What specific management practices will be followed on transmission 4.4.2
i corridors after construction?

A. What will be frequency of bush-hogging, clearing? ,

!

B. Will herbicides be used? If so, what are specific chemicals, {
j concentrations applied, and frequency of application? |

C. What specific types oi vrgetation will be sceded?3

!

G~
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Need for Pouer Refe re nce

71. Provide the reserve requirements of the system in terms of the 2.3
reserve criteria. List the reserve criteria. Particular emphasis
should be placed on the reserve requirements for 1978-1980.

72. List the potential neighboring system with which the applicant could 2.3
be connected in 1979-19807 Did the applicant consider such tie-ins
to regional power grids? Clarify commitments made with neighboring
utilities.

72A. Summarize Duke Power Company's method of load forecasting. 2.3

72B. Provide the 1972 peak load, 2.3

72C. Clarify Table 2.3-2 of the Environmental Report. 2.3

73. What is the estimated cost of replacement power if purchased? Supply 2.3
data to support conclusion that power can not be purchased from
neighboring utilities.

74. What are the capital, fuel, and operating costs for gas turbine's 5.1.1
in the Duke Power Company system? What is plant factor for existing-
gas turbines?

75. What is the estimated scheduled downtime per year for each of the 2.3
five nucicar plants in the applicant's system in 1979-19807

Other Cost Considerations

76. What interest rate and what plant life were assumed in the economic 7.3.1
studies?

77. What is the expected tax contribution to local and state governments 7.6.6
from the plant? Discuss tax exemption status of this plant.

Alternative Cooling Modes

78. Show location and dimensions of alternative cooling structures open 5.3
and closed-cycle in relation to plant site and local topography
(include a description of intake and outfall structures). Particular

emphasis should be placed on the mechanical draft closed-cycle system.

Amendment I
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Re fe re nce

7hA. De scr ibe the service wat(r sys t(m for the plant using a closed-cycle 7.4
alternative to include expecttd discharge terperatures.

79 Supply information concerning amounts source and chemical concentra- 5.3.1
tion and biological effects associated with blowdown and drift from

mechanical and natural draft towers.

> 60 D i s c u s <- biological effects of biocides and anti-corrosive agents 5.3.1.2
associated with cooling towers for a freshwater environment.

81. Spccify operating conditions for each alternative system. Would 7.4
this change with season!

82. How mur!, blowdown would be required in a closed-cycle system and 5.3.1.1
i

provide details of cooting tower treatment.

63. Supply expected operating ranges and approach temperatures for a 5.3.1.1
closed-cycle systcm. Discuss the anti-corrosive agents and biocide 7.4.2
treatment proposed for this system, with particular emphasis on i

chlorinc. !

64. What is the normal incidence of fog in the area and how much would 2.4.1
this be increased by wet cooling towers?

85. What is the predicted magnitude and frequency of a visible plume 2.4.1
in the case of wet cooling towers?

86. Supply a more detailed evaluation of dry cooling towers as an 7.4.3
alternative.

67 Were spray modules, canals, cooling ponds, and different intake 7.4
and outfall configurations considered as alternatives? If so,

what are the results of these studies? If not, supply estimates

of such systems.
,

68. Provide economic costs and the expected environmental impact of 7.6.7
all alte.rnative .

;

S9. Provide an economic comparison of high flow rates vs low flow 5.3
rates in supplc tntal cooling towtrs.

3

.
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ilt( r r.a t t siter Refe re nce

90. Provide additional site environnental data to include land use data 7.2.1
and expected ecological inpact of each alternative site.

91. liow many people would be displaced, and how many buildings 7.6.7
rcmoved to construct the plant?

92. Indicate the positive and negative valucs for each of the alter- 7.6.7
native sites. Give the reason each site was rejected.

Comn i tr.c n t of Resources

93. Identify all materials used in the plant which are either 4.10
(a) usually reclaimed, (b) precious metals, (c) strategic and
critical materials stockpiled in the U. S., or (d) gencrally
known to have small natural reserves. State, in metric units,
the total inventory or cumulative quantity of each material,
the quantity that is expected to be reclaimed, and the quantity
that will be unrecoverable.

1

Radiolorital Effects

94. List and describe the antic i;>at ed or planned coopcrative radiological 4.2.6
monitoring programs with state and federal agencies in the Catawba
nuclear plant area. (see LR, page 4.2 - 10)

95. Summarize in tabular form the analytical sensitivity or the detcction 4.2.6
sensitivity and the type of analysis to be performed for each of
the proposed kind of sample..

96. providc estir.ates of the amount of recirculation of radionuclides 4.2.2
through Lake Wylie to the Catawba plant cooling water intake. Give
expected concentrations of radionuclides in Lake Wylie and all the
downstrean lake. through take Wateree. List all assumptions made
in det(rnining the quantities.

97. List the assumptions made and dose models used in determining the 4.2.5.1
dose estimater given on IR 4.2.5.

98. Give the dosts calculated and assumptions made in reaching the 4.2.5.1
decis.>n to e:< c l u d e terrestrial pathways to man from gascous

waste releases. (sce page 1:R 4.2-4)

99 Provide dasc to Liota ather than man. Give assumptions and models. 4.2.5.3

O
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Re fe rence ;

i

100. Identify the sites of fuel fabrication, fuel reprocessing, and 4.2.9
.

4

r:6.a-tt disposal - including distances f r o:- the Catawba plant.
Provide calculations of the <.-tirated direct radiation exporure

,

| to r:an attributable to the tran spor ta tion of these raaterials , j
including assumptions and models.

101. Provide an estiraate of the total external dose and total 4.2.10 |-

population direct radiation. Include raodels and assumptions.
,

,
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