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TESTIMONY OF MIGUEL A MEDINA, JR,

I am an Assistant Professor of Civil Engineering
at Duke University and my professional qualifications are set
out on the attached curriculum vitae.

I have reviewed the information submitted by the
applicant in these proceedings since July, 1978, and I have
also reviewed the material submitted by the applicant to the
Intervenors, In addition, I have examined the Final
Environmental Impact Statement and the North Carolina Water
Resources Framework Study issued in 1977 and other information
from open literature, existing records and authoritative
sources which will be referred to in my testimony.

My review of the above material has lead me to
conclude that the alternative site evaluation by the NRC
Staff was inadequate in many particulars as set forth herein-
after and that the Lake Norman sites and the Wateree site
are clearly superior for the reasons and on the basis of the

matters herein discussed.
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According to Duke Power Company site studies X-81
and 8-82 (February, 1973) the consideration of costs in the
building and maintenance of a three-unit nuclear plant such
as purposed at Perkins clearly favors the Lake Norman N-18
and Wateree sites over the Yadkin Piver site whichwas known
as Idols N-17 at that time (see sites studies at page 3).

In addition to this conclusion in the studies of 1973, these
studies further reveal and conclude that on an individual
cost basis the Lake Wateree site is obviously superior to a
Yadkin River site at Idols which was designated as N-17, and
which subsequently became the Perkins site a short distance
cownstream and across the river,

An additional water impoundment for cooling tower
makeup water (such as planned for Carter Creek at the Perkins
site) would not be necessary at either the Lake Norman sites
or at the Lake Wateree site,

The only upstream control of the Yadkin water to be
used for the proposed Perkins site is on the upper Yadkin
just above Wilkesboro at the W. Kerr Scott Dam, The storage
capacity in this upstream reservoir is subject to demands and
use of the water storage from the Scott Reservoir by the City
of Winston-Salem downstream, This intake by the City of
Winston-Salem is located upstream from the intake for the
Perkins facility. According to the hydrology section of the
Charleston District of U. S. Army Corps of Engineers, no
dependable draft anaylsis of the W, Kerr Scott Reservoir has
been performed to date, Approximately four hundred cubic feet
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per second flow is guaranteed under contract to the City of
Winston-Salem, At the same time, according to North Carolina
Regulations a stream flow of 625 cubic feet per second must be
maintained downstream from the Scott Reservior,

According to the recently completed North Carolina
Water Resources Framework Study (Raleigh, North Carolina 1977,
page 4-121) a shortage in water supply is projected for
Guilford and Randolph Counties in the upper Cape Fear basin
by 1985, which shortage will be as much as one hundred ten
million gallons per day by the year 2020. This study indicates
that inter-basin transfer of water from the Yadkin will be
necessary to alleviate this shortage and further suggest that
proposals in regard to the Reddies Lake near North Wilkesboro
and the Roaring River Lake near North Wilkesboro, which are
now in the planning stages, will add only sixty million
gallons per day to the Yadkin River flow for use in the
inter-basin transfe.-, It should also be noted that the
three unit nuclear plant at the Perkins site will also evaporate
approxiately sixt. million gallons per day through cocoling
towers, According to the Charleston District of the Corps
of Engineers recent unfavorable reports with regard to water
supply at the Reddies River proposed dam could well result
in a cancellation of the project.

The future demands for water use from the Yadkin
and the uncertainty of future additional reservoir control
upstream and the prior claim of the City of Winston-Salem

to Yadkin flow rates raises serious and substantial questions
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about the hydrological fitness of the proposed Perkins site,
especially when compared to alternative sites such as Lake
Norman and Wateree which do not have the same present and future
impairments., It is particularly significant that the State
Department of Natural and Economic Resources of North Carolina
has listed the areas south of Lake Norman along the Catawba
River as available for wet industries, indicating that no
water shortages are foreseeable in the Catawba Basin such as
the ones fores eable in the upper Yadkin Basin,

In addition to the problems of water quantity
related to the Perkins site above, there are also considerations
of water quality which penalize severely the Perkins site as
it is contrasted with the Lake Norman and Wateree sites.
The North Carolina Water Resources Framework Study of 1977
at page 4-124 indicates that the Perkins site is a water
quality limited area.

According to the Environmental Impact Statement the
Yadkin River at the Perkins site contains total suspended
solids of 180m per liter. The endangered species, the
Carolina Darter (etheostoma collis) is known to occur in the
Yadkin River at the Perkins site. EPA studies have shown
High Rock Lake, below the Perkins site, to have the greatest
degree of eutrophication of lakes in North Carolina.

Blow-down water from Perkins will increase the total
dissolved solids in the Yadkin River by 18 m per liter. More

importantly, it will increase the biochemical oxygen demand

by 2,7 m per liter. In spite of this projected effect in




the Environmental Impact Statement there has been no receiving
water guality modeling of such parameters as dissolved

oxygen profile, The total suspended solid level in the Yadkin
River at the Perkins site is already sufficiently high to
stress aquatic life, On account cf the reduction of light
penetration and photosynthesis, impairment of respiratory

and feeding functions clogging of bottom substrates,
smothering of spawning sites, and lowering of fish production.
Also, the thirty-five thousand gallons peyr day of domestic
sewerage by the proposed Perkins operation and the erosion
that will occur during construction will ca.uce intolerable
burdens for turbidity-intolerant biota.

It should further be noted that no detail hydrologic
and environmental impact comparisons among the proposed sites
have been constructed by the staff or applicant with regard
to the impacts on water use which would include comprehensive
water budgets and industrial and municipal demands nor has
there been such comparative anaylsis of the water quality
downstream and waste assimilative capacity of the water down-
stream from the proposed sites. As indicated above, based
upon the present available information, the Perkins site is
clearly inferior to the Lake Norman sites and Wateree in these
regards,

According to the North Carolina Water Resources
Framework Study in 1977, future water needs will grow in the

Piedmont basis, The Environmental Impact Statement for the
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Perkins site indicates that if future water nceds of the Yadkin
River grow significantly, critical water shortages could
develop due to the consumption by the Perkins Nuclear Station.
The Framework Study at pages 4-26 indicate that water supply
sources in the Catawba River Basin are expected to meet 1990
water demands and that no additional supply sources are
planned or needed., Also, as indicated earlier, areas suitable
for wet industry are indicated in this study downstream from
Lake Norman.

In material supplied by the applicant znd a copy of
which is attached and shown as Page No. 11 at the upper right-
hand corner, a rule of thumb for lake cooling indicates that
Lake Norman is a viable alternative for condensor cooling as
well as cooling towers. Lake Norman has 32,500 acres and based
upon applicant's rule of thumb, the Marshal Plant of
2,136 mw requires 3,630 acres, and the McGuire Plant of
2,360 mw requires 5,900 acres. An additional nuclear plant
as proposed for either Lake Norman sites D or E would require
8,885 acres which would still leave a surplus available of
14,170 acres at Lake Norman for cooling purposes. Lake

Wateree, after using the same 8,850 acres, would still have

a surplus of 4,400 acres.
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Lake Norman will receive the heated discharge from the McGuire condenser cooling
water system, A typical North Piedmont soft-water lake, Lake Norman was
impounded by Cowan's Ford Dam in 1963, Beforetoke—Normerrry—burttT—Hukels
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surface waters generally flow in a southwesterly direction into the

Catawba River. The Catawba River, a fresh water river, flows south until

it reaches & terminus in the Atlantic Ocean. North Carolina has classified

this segment of the Catawba as A-11 waters.
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Before Lake Normarn was built, Duke's engineering and environmental studies
on similar lake cooling sites (Allen, Riverbend) resulted in the establish-
ment of a "rule of thumb'' cooLlp capacity allowance factor of 1.7 acres
per MWg generated.ﬁ‘ 32,500 Aﬁz‘ Lake Norman could very conservatively
support the 17,000 acres estimated for 10,000 MWe Fossil. As for Nuclear,
Duke's teyle-of -thumb'! assigned 2.5 Acres per MWe. For McGuire, the N C
Department of Water & Air Resources assigned a mixing of 3500 acres for
nominal ly 2400 MWe. Based on these prescribed physical limitations,
Lake Norman reservoir was concluded to be capable of supporting more than-
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Courses Taught at Duke University:
Graduate Level:

CE 225. Engineering Hydrology. Dynamics of tke occur-
rence, circulation, and distribution of water; hydrometeorology,
geophysical fluid motions. Precipitation, surface runoff and
stream flow, infiltration, water losses. Hydrograph analysis,
catchment characteristics, hydrclogic instrumentation, and
computer simulation models. Prerequisite: Engineering 145,
or consent of instructor.

CE 245. Pollutant Transport Systems. Distribution of
pollutants in natural waters and the atmosphere, diffusive and
advective transport phenomena witnin the natural environment
and through man-made artificial conduits and storage/treatment
systems. Analytical and numerical prediction methods. Pre-
requisites: Engineering 145, and Mathematics 111 or egquivalent.

Undergraduate level:

EGR 51. Computers in Engineer.ng. Introduction to use of
digital computers in engineering. Attributes of digital computer
systems; program languages, flow charts; nume.ical analysis,
including approximation and interpol:tion, searches and maximi-
zation, linear equations; applications to engineering; introduction
to decision processes in engineering, including linear programming,
optimization network methods; punched card operation; graphical
output,

EGR 123. Water Resources Enginesring. Hydraulics of pressure
conduits and measurement of flow, compound pipe systems, analysis of
flow in pressure disiribution systems, descriptive and guantitative
hydrology applied to problems of irrigation and drainage, open
channel flow, reserveirs and distribution system storage.

Selected laboratory work. Prerequisite: Engineering 145.

EGR 126. Environmental Resources and Management. Standards
and criteria for evaluation of environmental resources and the
management of these resources. Emphasis is placed on water, its
distribution, estimated use, role of federal agencies and water
quality legislation, parameters of pollution, sources and control,
and water resources projects. Air resources and land planning and
management, Evaluation procedures and preparation of enviionmental
impact statements. Prerequisite: junior standing or consent of
instructor.



