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U. S. DEPARTMENT OF THE INTERIOR COMMENT NO. 1)

To o ra h and Geolo

The brief description of the geology and seismology
presented on pages 2-7 and 2-8 is inadequate, in re-
gard to the physical properties of the geologic ma-
terials on which the station is founded, for an as-
sessment of the geologic environment relevant to the
construction of Units l and 2.

As a result of procedures previously established be-
tween this Department and the Atomic Energy Commis-
sion, the Geological Survey is presently reviewing
the geologic aspects of the site that are included
in the applicant's Preliminary Safety Analysis Report
for Unit 2. Since this review is not completed, we
are not able at this time to provide an overall as-
sessment of the impact. of the geologic environment
related to the station. The completed review and
assessment will be made part of the public record in
the AEC licensing procedures.

We believe that the environmental statement should
include an analysis of the geologic and seismologic
environments in which the station is cited to pro-
vide a basis for independent judgements by others
that these aspects have been appropriately consid-
ered. A more comprehensive summary of the geologic
and seismologic analysis, as presented in the appli-
cant's Preliminary Safety Analysis Report, should
be included in the environmental statement.

The last sentence of this section should be corrected.
According to the seismic zoning map of the U. S. Coast
and Geodetic Survey, published in l969, the Nine Mile
Point Station is in damage zone 2 (moderate damage).

RESPONSE

No comment.



U. S. DEPARTMENT OF THE INTERIOR COMMENT NO. 2)

Historical and Natural Landmarks

The proposed action will not directly'affect any
existing or proposed unit of the National Park System
or any designated National Historic, Natural, or En-
vironmental Education Landmarks or any site currently
being recommended for such status.

Executive Order 11593 of May 15, 1971, directs that
Federal plans and programs contribute to the preser-
vation and enhancement of those sites, structures,
and objects which are of historical, architectural,
or archeological significance. The requirements of
this order are not limited to a consideration of sites
currently listed on the National Register of Historic
Places which was consulted in this case.

a. An important subsequent step would be a consultation
with the State Liaison Officer for Historic Preserva-
tion to determine if any. properties scheduled for
nomination to the National Register of other sites,
structures, and objects of significance will be af-
fected by the proposed action. The State Liaison Of-
ficer for New York is Mr. Alexander Aldrich, Chairman,
New York State Historic Trust, Parks'nd Recreation,
Building 2 — State Campus, Albany, New York 12225.

b. A professional archeological survey should also be made
to establish the presence or absence of archeological
resources within the affected area. The results and
recommendations from such a survey should be included
in the environmental statement in an evaluation of im-
pacts upon cultural resources. Archeological counsel
may be obtained from the State Liaison Officer or from
Mr. Charles F. Hayes, III, Rochester Museum, 657 East
Avenue, Rochester, New York 14607.

We suggest that the final environmental impact state-
ment contain assurances that. the previously mentioned
consultations have been or will be performed and thatit describe measures which will be taken to mitigate
impacts or cultural resources.

RESPONSE

a. Refer to Applicant's response (April 18, 1973) to

Comment No. 2 contained in the March 1, 1973 letter



RESPONSE TO COMMENT NO. 2 CONTINUED

from the Advisory Council on Historic Preser-

vation.

b. A letter was written to Mr. C. F., Hayes III on

April 27, 1973, requesting an evaluation of

Archeological resources in the site area as

well as the impact of the proposed facility
upon cultural resources. A copy of this letter
is attached.



U. S. DEPARTMENT OF THE INTERIOR COMMENT NO. 3)

Effects on Land Use

According to page 3-1, the station buildings and
switchyards will occupy 10 percent of the site area
and that the remaining land will be left in its na-
tural state. Immediately adjacent and east of the
site is an estimated additional 600 acres, similar
in character, owned by the Power Authority of the
State of New York. It appears that the total acre-
age of lands owned by the applicant and the Power
Authority of the State of New York in the natural
state is between 1,300 and 1,400 acres. We suggest
that the final environmental statement reflect the
possible development of an open space multiple use
plan for these lands to be oriented towards provid-
ing outdoor recreation opportunities.

The plan could be developed by the joint efforts
of the applicant, the Power Authority of the State
of New York, the New York State Conservation Depart-
ment, and the County of Oswego. Since the area is
only 36 miles from the metropolitan area of Syra-
cuse, an outdoor recreational plan appears to be in
the public interest.

RESPONSE

The Applicant has developed a Progress Center within
a 130 acre area set aside as a wildlife refuge just
west of the Unit 1 power station. This facility pro-
vides an array of educational exhibits concerned with
electricity generation, nuclear power and. environmental
awareness and the site offers picnic areas and nature
trails for public use. The Progress Center is visited
by approximately fifty thousand visitors per year.

The applicant has continued to recognize the potential
for multiple land use throughout, his system and con-
tinues to consider the subject where public use justi-
fies such plans.



U S ~ DEPARTMENT OF THE INTERIOR COMMENT NO. 4)

Cumulative Im acts

a ~ The five fossil-fueled plants in the area which are
in operation or under construction with a total out-
put of 1247 MW are not mentioned. We suggest that
the combined effects of Nine Mile Point Nuclear Sta-
tion, James A. FitzPatrick Nuclear Power Plant, the
fossil-fueled plants, and other major waste heat.-pro-
ducing plants be evaluated in the final environmental

~ statement.

b. The model tests appear to have been very ably per-
formed, with the heat load from Units 1 and 2 and
the FitzPatrick Plant being simulated. However, we
recommend that the heat load contributed from the
fossil-fueled plants should also be identified and
considered in the analysis. The New York State tem-
perature standards state that surface-temperature in-
creases in excess of 3 F shall not. occupy an area
greater than a radium of 300 feet or an equivalent
area. According to-the applicant's report, this cri-
terion will be met based on the model tests. However,
we don't think that this interpretation can be made.

C ~ To expedite laboratory testing, the applicant's con-
sultant used a movable test diffuser and manifold for
most hydraulic tests. For the final design, a buried
model diffuser design was tested and, according to
the applicant, showed good correlation between the
two model results. Our interpretation of the data
does not confirm this opinion. For example, the table
on page S4.2-16 of the applicant's report, which com-
pares the tests gl and 42, indicates a 3 F isotherm
area of 15 acres for the fixed diffuser tests as com-
pared with 3.4 acres for the movable diffuser tests.

d. We are of the opinion that the hydraulic tests would
have been =better if a smaller scale ratio had been
utilized so as to better test the near-field jet ef-
fect with no attempt to simulate far-field tempera-
tures.

RESPONSE

ag b.
I

An analysis of the far-field effects of thermal inputs

into Lake Ontario is provided in Appendix H of the Ap-



RESPONSE TO COMMENT NO. 4 CONTINUED

plicant's Environmental Report. The hydraulic model

iN used primarily to predict and measure effects up-

on the near-field or local area of the'ischarge.

c. The movable manifold was not used to predict the plume for

the selected design. As described on page S4.2-12 of the

Applicant' ~ Environmental Report, the, movable manifold was

used as a time-saving tool to compare various design al-
ternatives. The verification of the movable manifold does

indicate proper simulation of plume dynamics, while final
plume simulations were based on the fixed manifold of the

selected design.

d. The model 1:80 scale ratio was determined to be most suit-
able in consideration of the following factors:

Simulation of Nine Mile Point Plant and James A. Fitz-
Patrick Plant in a single model.

Simulation of discharge Reynolds numbers in the turbu-

lent range.

Construction of the basin within a building to allow

control of ambient model conditions and excessive heat

transfer.
The inside dimensions of the model are 175 feet by 85

feet which simulates a prototype area of 14,000 feet

by 6800 feet.



U S ~ DEPARTMENT OF THE INTERIOR (COMMENT NO. 5)

Heat Dissi ation S stem

The draft statement does not discuss the discrepan-
cies we. noted in the applicant's report. The gen-
eral tone of the AEC's review is that only field
data can supply a reliable answer concerning poten-tial recirculation among the three nuclear power
plants involved and the related thermal buildup.
We agree with this assessment, but we have doubts
about the likelihood that the plants'ischarges
will meet New York State temperature standards. A
thorough water-temperature monitoring program ap-
pears to be of great importance.

Due to our expectation that the State water quality
standards cannot be met, we suggest that the appli-
cant present, cooling alternatives in the event. tem-
perature standards are exceeded. The most viable
alternative may be the addition of a separate dis-
charge diffuser for Unit 1. We do not agree with
the AEC staff, as stated on page 9-26, that consid-
eration of alternatives is not warranted.

RESPONSE

Alternatives which did not discharge the waste heat to

the Lake were considered, as described in Applicant's Environmental

Report, section 8.5 and the Draft Environmental Statement, section
'.2-1.The model data evaluations presented in Supplement 4 of

the Applicant's Environmental Report considered the effects of
recirculation and plume interaction. The Froude similarity and

undistorted scale assure that the results of the model study are

as complete as is possible for such simulation models.

The Department of Interior's contention that State cri-
terion cannot be met is not documented and no .basis for this
opinion is apparent. The cooling system alternatives considered



U. S. DEPARTMENT OF THE INTERIOR COMMENT NO. 5 CONTINUED)

but not referred t'o by the Department of Interior, include the

nine design alternatives (page S4.2-ll of Supplement 4) simulated

in 29 model tests.



U. S. DEPARTMENT OF THE XNTERXOR COMMENT NO. 6)

Solid Radwaste S stem

The solid. radioactive system is discussed briefly
on pages 3-31 through 3-33. Wastes estimated to
comprise approximately 900 drums of spent resin,filtei sludges, and evaporator bottoms and 600
drums of dry wastes will be shipped off-site an-
nually for disposal. The activity of these wastes
is estimated to be 6,300 curies per year. The
environmental statement should provide more speci-
fic information concerning the radionuclides that
will be present, such as their physical-chemical
states, and their estimated concentrations in the
solid wastes that will be shipped off-site for
disposal. Such data are necessary to judge the
environmental hazard associated with storing or
disposing of these wastes. Also, the applicable
regulations for their storage on-site and for
their disposal off-site should be specified.

RESPONSE

No comment.



U. S ~ DEPARTMENT OF THE INTERIOR COMMENT NO. 7

Radiolo ical Im act on Man

The proposal to dispose of the wastes at off-site
locations represents an additional environmental
impact, related to the station, that should be
evaluated in either the Nine Mile Point environmen-
tal statement or a separate environmental state-
ment on the disposal site. It would be appropriate
to discuss the licensing provisions and to specify
the AEC criteria and responsibilities associated
with (l) determination of the suitability of the
individual disposal sites to isolate the specific
radioactive components of the Nine Mile Point Sta-
tion wastes from the biosphere for specific periods
of time; (2) current and continuing surveillance
and monitoring at the sites; and (3) any remedial
or regulatory actions that may be necessary at the
sites through a specific period of time during which
the radioactive components are hazardous.

RESPONSE

No comment.



U. S. DEPARTMENT OF THE INTERIOR COMMENT NO. 8)

Effect on Terrestrial Environment

The use of herbicides for transmission line main-
tenance is discussed briefly on page 5-22. We sug-
gest that this discussion be expanded to include the
following and corresponding requirements be placed, on
the applicant.

All pesticides, herbicides, and related
chemicals will be applied in a manner
fully consistent with the protection of
the environment. Use of these chemicals
must take into account both known and
possible environmental effects. The ap-
plicant will consult with the Director
of the State Conservation Agency, the
County agent, or the nearest office of
the Bureau of Sport Fisheries and Wild-
life, located in the State where such
project-related chemical vegetation con-
trol is contemplated. Such contact should
be made early in planning so that accep-
table chemicals and methods of application
known to be most desirable can be used with
the approval of the concerned agencies.

RESPONSE

Refer to Applicant's response (submitted to AEC April 18/

1973) to Comment No. 13 contained in the letter of comments trans-

mitted to AEC by the Central New York Public Interest Research

Group on March 2, 1973.
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U. S ~ DEPARTMENT OF THE INTERIOR COMMENT NO. 9)

Plant Accidents

a. This section contains an adequate evaluation of im-
pacts resulting from plant accidents through Class
8 for airbourne emissions. However, the environmen-
tal effects of releases to water is lacking. Many
of the postulated accidents listed in Tables 7.1
and 7.2 could result in releases to Lake Ontario
and should be evaluated.

b. We also think that Class 9 accidents resulting in
both air and water releases should be described and
the impacts on human life and the remaining environ-
ment discussed as long as there is a possibility of
occurrence. The consequences of an accident, of this
severity could have far-reaching effects on land
and in the Great, Lakes which could persist for cen-
turies affecting millions of people.

RESPONSE

a ~ Postulated accidents which could result in liquid re-

leases to Lake Ontario have been discussed and evaluated in Sec-

tion 6, pages 6.3-1 and 6.5-1 of the Applicant's Environmental

Report.

b. Refer to Applicant's response (submitted to AEC April 18,

1973) to Comment No. 16 contained in the letter of comments trans-

mitted to the AEC by the Central New York Public Interest Research

Group on March 2, 1973.



U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 1)

1. With the exception of the potential radioiodine releases
from the turbine building> the radioactive effluents expected to
be discharged from Nine Mile Point Unit 2 are considered to be con-
sistent, with the "as low as practicable" philosophy and are expec-
ted to be within the guidelines of the proposed Appendix I to
10 CFR Part 50.

RESPONSE

Since turbine building ventilation will be discharged

through the Unit 2 stackr the potential radioiodine releases vill
not, be an except:ion to the proposed guidelines and will be in
keeping with the "as low as practicable" philosophy.



U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 2)

-There is a discrepancy in the draft statement as to the
release point of radiogases from the turbine building. Page 3-31
of the draft statement indicates that the radiogases from the tur-
bine building ventilation system will be released to a 100 meter
stack, while page 5-11 states that, at, the nearest pai'tureen
the dose to a child's thyroid... was estimated to be about 0.37
mr~yr, totally due to the iodine-131 released from the turbine
building vent". Zn Supplement, 5 (page R9.51) of the PSAR, the
applicant indicates that the turbine building air will be released
via the stack. The final statement should resolve this discrepancy.

RESPONSE

Turbine building ventilation releases will be from the

Unit 2 stack.



U. S . ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 3

3. In general, the use of engineered radioactive
effluent controls within the plant is preferable to using the
dilution capacity of the environment to meet applicable
standards. In this regard, the final statement should include
a cost-effectiveness analysis of alternatives to the presently
proposed stack discharge system such as (a) reduction of leakage,
(b) colle'ction of radioactive discharges in closed systems, and/
or (c) provisions for filtration of the turbine building air
prior to release (whether via vent or stack) .

Su ortin data

Since the dose consequences from radioiodine are
essentially due to turbine building releases, engineered controls,if pract'ical should be used to limit these releases rather than
depending on the dilution capacity of the environment. Some
possible design alternatives that have been used at other stations
include (1) reduction of leakage, (2) collection of leakage in
closed systems, and (3) filtration of the turbine building air
prior to release (whether by vent or by stack). Design
alternative should be discussed in the final statement, including
an analysis of their cost-effectiveness relative to stack discharges.

RESPONSE

The design objectives of proposed Appendix I to 10 CPR

50 are met relative to emissions from this unit in that the

thyroid dose via the cow-milk pathway is about 0.37 mrem/yr by the

AEC staff's conservative analysis model. The AEC Regulatory Guide

fro the Preparation of Environmental Reports for Nuclear Power

Plants (10.7, 10.8) indicates the Applicant need not. discuss the

cost-benefits of design alternatives in this area if his proposed

method meets the requirement of Appendix I.
The conservatively estimated concentration of radio-

iodine in milk with the reported elevated emission rate is
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RESPONSE TO COMMENT NO. 3 CONTINUED

approximately O.l pCi/liter of milk, which is not measureable

by commercially available techniques. The United States

Environmental Protection Agency Environmental Radioactivity Guide

(Report ORP-SID 72-2) reports 10 pCi/liter as the practical

minimum detectable level *of radioiodine (I ) in milk.
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U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 4)

4. The potential annual dose to a child's thyroid from
consumption of milk produced by a cow grazing at the site boundary
may be 51 mrem or more. Although at the present time the nearest
cow or pasture is beyond this site boundary, there is no surveil-
lance program planned to assure that the critical pathway, or
receptor does not. move nearer the plant. In the absence of such
a program, the proposed Appendix I guidelines should be applied
at the site boundary.

(Su ortin data

Dose Assessment

With the exception of the radioiodine discharges
from the turbine building, the dose consequences
due to normal operation of Nine Mile Point Unit
2 are expected to be within the guidelines of the
proposed Appendix I to 10 CFR Part 50.

Two independent evaluations were made of the dose
to a child's thyroid due to potential radioiodine
releases from the turbine building. Both evalu-
ations assumed (1) a release rate of 0.58 Cifyear
of iodine-131 (Table 3.5 of the draft statement),
(2) a grazing factor of 5 months (page 5.11 of the
draft, statement), and (3) consumption of one liter/
day of milk from the nearest dairy by a child.
Based on these evaluations, if a 100 meter stack
were us+ as the discharge point, the dose conse-
quences would be within the guidelines of the
proposed Appendix I to 10 CFR Part 50. But, if
the discharges were from the turbine building
vent (using the X/Q given in the FitzPatrick draft
statement for a vent release), a dose of approxi-
mately 10 mrem/yr could result. Considering that
approximately 12 mrem/yr are contributed from the
Nine Mile Point Unit 1 and FitzPatrick plants, we
estimate that the dose consequences of all the
iodine discharges at this site could result in a
dose of approximately 22 mrem/year, which exceeds
the dose guidelines of the proposed Appendix I.
The final statement should reevaluate the poten-tial radioiodine dose consequences from operations
at both the Nine Mile Point and FitzPatrick sites,
and should indicate how compliance with the pro-
posed Appendix I guidelines will be assured.
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(Su or tin data

The draft statement indicates that the radio-
iodine released from all site sources could re-
sult in a site boundary dose of 51 mrem/year'o
a child's thyroid, which is excessive. Calcu-
lation of doses at the nearest receptor and/or
at the nearest potential pasture is an acceptable
approach for evaluating potential dose consequences
due to effluent discharges from the nuclear facility,

'nlyif there is assurance that the receptor will
not move nearer the plant or to the point of maxi-
mum off-site concentrations. However, if this al-
ternative is adopted (as opposed to using a site
boundary limit), some method of documenting, on a
periodic basis, the location of the critical re-
ceptor, or pasture, should be required of the ap-
plicant. If no such program is initiated to ob-
tain this assurance, then the proposed Appendix I
limit for iodine of 5 mrem/yeax should be applied
at the site boundary.

Although some vegetable farmin~. takes place in
the county (over 4,000 acres according to Appen-
dix C of the James A. FitzPatrick environmental re-
port) no dose estimates via a vegetable consumption
pathway were given. Vegetables may become contam-
inated either by exposure to the plume, or by irri-
gation with water extracted from the lake, which
is said to occur to some extent. This potential
pathway should be considered, especially since it
may contribute significantly to the total dose.It is the toal potential dose which is of impor-
tance and must be assessed.

RESPONSE

The AEC Draft Environmental Statement (p. 5-13) in-
dicates that the site boundary dose to the thyroid from Nine Mile
Point Unit 2 will be 0.56 mrem/yr.

The AEC Final Environmental Statement for the James A.
FitzPatrick Nuclear Power Plant contains dose estimates for consump-

tion of leafy vegetables which amount to 0.12 mrem/yr based upon
Nine Mile Point Unit 1 releases. It is not unreasonable to assume

that the estimated dose for Unit 2 releases will be of the same order
of magnitude as the value obtained for Unit 1 through the considered
pathway.
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U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 5

Trans ortation

EPA, in its earlier reviews of the environmental impact
of transportation of radioactive material, agreed with the AEC
that many aspects of this problem could best be treated on a
generic basis. The generic approach has reached the point where
on February 5, 1973, the AEC published for comment in the
Federal Register a rulemaking proposal concerning the
Environmental Effects of Transportation of Fuel and Waste from
Nuclear power Reactors. EpA commented on the proposed rulema'king
by a letter to the AEC, dated March 22, 1973, and by an appearance
at the public hearing on April 2, 1973.

Until,such time as a generic rule is established, the
EPA is continuing to assess the adequacy of the quantitative
estimates of environmental radiation impact resulting from
transportation of radioactive materials provided in environ-
mental statements. The estimates provided for this station are
deemed adequate based on currently available information.

Reactor Accidents

EPA has examined the AEC analysis of accidents and
their potential risks which AEC has developed in,the course of
its engineering evaluation of reactor safety in the design of
nuclear plants. The various categories of in-plant accidents
are common to all nuclear power plants of given types. EPA,
therefore, concurs with AEC's approach to evaluate the
environmental risk for each accident class on a generic basis.
AEC has in the past and still continues to devote extensive
efforts to assure safety through plant design and accident
analyses in the licensing process on'.a case-by-case basis. EPA,
however, favors the additional step now being undertaken by AEC
of a thorough analysis on a more quantitative basis of the risk
of potential accidents in all ranges. We continue to encourage
this effort and again urge the AEC to press forward to its
timely completion and publication. EPA believes that this will
result in better understanding of the possible risks to the
environment.

Discussion is underway between the two agencies to
reach an understanding for timely EPA participation in the
review and discussions of the results of the generic studies
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COMMENT NO. 5 CONTINUED

directed at quantitative evaluation of accident, risks. EPA
asks to be kept informed of the scope and directions of these
studies. EPA asks to be briefed periodically on the status and
progress that have been made and EPA seeks to have prompt and
complete access to the results of the studies. Concurrently,
the results of EPA efforts which may contribute to the
quantitative evaluation of accident risks will be provided to
the AEC in a similar fashion. Meanwhile, EPA will continue
its review of environmental impact statements in its areas of
responsibility and will transmit its comments to AEC. We

conclude that. the level of safety developed through the present
procedures and analyses on a case-by-case basis appears
justified based on currently available information. However,
we believe that the application of evaluative techniques and
quantification procedures, now being pursued by AEC quantitative
risk studies, should permit a more objective and consistent
means of appraising accident. risks. If unwarranted risks are
identified during the course of the generic studies, EPA will
make its views known. In this event, we are confident that the
AEC will take appropriate action.

RESPONSE

No comment.
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U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 6)

5. The design and operation of the intake structure will
act to entrap fish and entrain other organisms such as fish eggs
and larvae, juvenile fish, and plankton, thus precluding their
survival. The applicant should institute a monitoring program
that will, give a sound assessment of the effects of entrapment
and entrainment.

Su ortin
data'iological Considerations

It is our opinion that operation of the once-
through cooling system could cause unacceptable
biological damage for the following reasons.
The intake structure is to be located at a
depth of 26.5 feet with a velocity through the
bar racks of 1 fps. Velocity through the in-
take tunnel is to be 5 fps and through the in-
take screens 1 fps. It should be pointed out
that the intake structure is located at a depth
at which fish have been observed to be present
in highest concentration. The high velocities
through the system preclude escape once fish
are drawn into the intake structure. -In sum-
mary, the intake has the potential of serving as
a highly efficient fish trap. Studies done at
other facilities in the area (notably at Oswego
Units 1-4) would indicate a potential for large
periodic fish kills. This potential could have
been evaluated during the period for which Nine
Mile Point Unit gl has been operative. Unfortun-
ately, the applicant did not take advantage of
this opportunity. In addition, the region around
the intake is also used for spawning by certain
species. This enhances the probability of kills
during spawning seasons.
The entrained organisms (planktonic fish forms
(fish eggs, fish larvae, and juvenile fish) and
planktonic organisms) will be exposed to a tem-
perature increase for over 9 minutes (Page 5-27).
The discharge-intake temperature difference will be
about 30oF when Units 1 and 2 are operating together.
Virtually all fish, fish eggs, and larvae entering
the cooling-water intake structure will be killed
(Page 10-5). The applicant has not made adequate
studies on the plankton present at the plant site
and on plankton entrainment and has not determined
the entrainment damage due to the operation of
Nine Mile Point Unit l.
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(Su ortin data continued

The Applicant should institute a program that will
give a sound assessment, of the effects of fish en-
trapment and plankton entrainment due to the oper-
ation of Nine Mile Point Unit 1, and Units 1 and 2
combined with FitzPatrick. Further, the significance
of these effects on the plankton population and fishlife in and around the Nine Mile Point and FitzPa-
trick area should be evaluated.

RESPONSE

The Applicant has taken advantage of the opportunity
to conduct fish impingement studies and evaluate fish entrapment

at Nine Mile Point Unit l. The fish impingement study began in
May 1972 and efforts through November 7, 1972 were reported in
Supplement 3 of the Applicant's Environmental Report. This

study will continue throughout 1973. Since March 1973, sampling

has been performed at weekly intervals, which is double the samp-

ling frequency in 1972.

The Applicant has conducted studies at Nine Mile Point
Unit 1 regarding the effect of condenser passage upon mortality of
phytoplankton and zooplankton. Results of these studies were re-
ported in Supplement 2 of the Applicant's Environmental Report.

Additional entrainment studies are included in the 1973

surveillance program to continue to evaluate the behavior of organ-
isms passing through Nine Mile point Unit l. Ichthyoplankton samples

will be taken weekly in the intake and discharge forebays, and in
the lake at surface and bottom at five stations on each of three
semicircular arcs, centered on the discharge structure and having

radii of 1, 3 and 5 miles. Samples will be collected, in the day-

time throughout the year, and also at night time from mid-June to mid-
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RESPONSE TO COMMENT NO. 5 CONTINUED

September. Phyto and zooplankton will be sampled monthly in four

different depths of water on four transects, two located at Nine

Mile Point Unit 1 and the James A. FitzPatrick plant, and the

other two at west and east controls, respectively.

The general objectives of the entrainment studies are:

1) To expand the existing data base with respect

to the limnological aspects of the lake and

resident plankton populations in the vicinity
of the Nine Mile Point area. These studies

will include the diurnal and seasonal distri-
butions of icthyoplankton, zooplankton and

phytoplankton.

2) To determine the rate of entrainment of such

organisms in this area.

3) To measure mortality rates of the organisms

entrained at. the Nine Mile Point Unit 1 at

various times during the year.

4) To estimate the effect that entrainment and

the mortaility rate have on the icthyoplank-

ton populations.
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U- S ~ ENVIRONMENTAL PROTECTION AGENCY (COMMENT NO ~ 7)

6. Suf ficient characterization of the Lake' water quality
is lacking and should be provided in light of the Lake's eutrophic
trend. Data for nitrate, phosphate, and dissolved oxygen concen-
tration should be provided on a seasonal basis.

(Su ortin data

Water Qualit
. Over the past 50 to 60 years the total dissolved
solids in the lake has increased and the trans-
parency of the lake has decreased. This indicates
a eutrophic trend (Page 2-12). The possibility
of increasing the eutrophic trend of Lake Ontario
with the operations of Nine Mile Point, Units 1
and 2 and FitzPatrick should be discussed in more
detail. The pre and post operational dissolved
oxygen values in and around the sites should be
plotted and the effects these plants will have
on<dissolved oxygen should be determined.

It is stated in the draft statement that sampling
during August 1969 and May 1970 for nitrates andphosphates y'ie'lded variab1e results. These data,
however, were not included in the statement.
They should be submitted in the final statement
along with a complete characterization of the
lake water for each of the four seasons.

RESPONSE

The Applicant instituted a comprehensive water quality
study in and near Nine Mile Point. Unit I in 1972 which will be

continued through 1973. The data from this study will provide

information of the Lake's water quality and assist in determining

the rate and direction of eutrophication.

Annual cycles of nitrates, phosphates and total dis-
solved solids are not, available for the site, although summer

data have been reported in the Draft Statement. However, the

New York State Department of Environmental Conservation has been
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RESPONSE TO COMMENT NO. 7 CONTINUED

sampling regularly at the municipal water intake of the City of

Oswego for a number of years, a location approximately 8 miles

west of Nine Mile Point. Data taken from August 1965 to August

1971 have been processed, and the data is plotted on Figure 1.

The figure shows that pho'sphates fluctuate between 0.10 and

0.25 mg/1 over the year, with a persistent low of about 0.125

mg/1 from August to November. Nitrates follow a similar pattern,

with a persistent low of about 0.075 mg/1 from July to October,

and fluctuation between 0.15 and 0.20 mg/1 for the rest of the

year. Total dissolved solids run between 200 and 265 mg/1, with

no significant pattern except that the highest values occur when

the other two parameters are low.

Lake dissolved oxygen (D.O.) levels are generally close

to saturation. * D.O. measurements were performed by Dr. John F.

Storr in the vicinity of Nine Mile Point in 1969, 1970 and 1971.

These measurements were made in association with fish netting

studies during each of those years, from May through November.

In depths down to 30 ft., D.O. values were consistently high, in

the range of 10-13 ppm, and much of the time above saturation.

The expected pattern of D.O. lows in the early morning was notice-

able. Only rarely wi re sub-saturation D.O. values recorded.

These usually occurred in the hottest. part of the summer, and

were not lower than about 93.5% of saturation.

* International Lake Erie Water Pollution Board and the Inter-
national Lake Ontario-St. Lawrence River Water Pollution Board.



RESPONSE TO COMMENT NO. 7 CONTINUED

Figure 1
WATER QUALITY DATA

AT CITY OF OSWEGO WATER INTAKE

(COMPILED FROM DATA RECORDED
BETWEEN AUG 1965 8 AUG. 1971)
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RESPONSE TO COMMENT NO- 7 CONTINUED

Dissolved oxygen is determined by standard methods to an accuracy

of .05 ppm. Based on the design hydraulic profile for the cir-
culating water system of Nine Mile Point Unit 2, the D.O. deple-

tion through the plant was calculated. The change in D.O.

through the plant was -estimated to be about 0.2 to 0.3 ppm.

Subsequent, dilution of the deficit will be achieved

by. the high velocity of the discharge. Since the dilution of
the effluent at the surface is about 10:1, the D.O. deficit at
the surface will be about one-tenth of the estimated outfall
deficit. The surface D.O. distribution during plant operation

will not be measurably different from that before operation.
The estimate of D.O. deficit. through the plant will be evaluated

by field observations in various seasons starting in the summer

of 1973 at the Nine Mile Point Unit l.

* continued from page 24

Pollution of Lake Erie, Lake Ontario and the International
Section of the St. Lawrence River — Vol. 3. Report to theIntern'ational Joint Commission< 1969.
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U. S. ENVIRONMENTAL PROTECTION AGENCY- COMMENT NO. 8)

Based on the information provided in the statement, it
is anticipated that the Nine Mile Point Unit 2 discharge, in com-
bination with Unit 1 and the FitzPatrick discharges, will violate
the New York State water quality standards for both disruption of
the thermocline and the temperature criteria for thermal discharges.
Therefore, alternate cooling system strategies to alleviate this
problem must be considered in the final statement.

(Su ortin data

Thermal Considerations

As was the case with the thermal discharge from
the FitzPatrick plant, we are concerned with the
possible deleterious effects of the heated efflu-
ent and its ability to meet, New York State stan-
dards. It appears to be doubtful whether 1) theunit will meet New York State regulations govern-
ing discharge below a thermocline, and 2) whether
the combined discharges of Units 1 and 2, or Units
1, 2 and the FitzPatrick plant will meet New York
State criteria for thermal discharges. The fol-
lowing points expand on this statement.

1. Discharge below a thermocline:

The draft statement insists repeatedlythat discharge at 40 ft. depth will.be into
the epilimnion of the. lake. We might. make
the following comments with regard to this.
Temperature (depth) studies (submitted to
us in reference to Oswego 56, which is
nearby) show a thermocline varying in depth
from 10 to 70 feet from June through Aug-
ust. For data taken in summer of 1964, 6
to 7 sampling runs show a definite thermo-
cline at depths above 40 feet where the
discharge structure will be located. Now,
the applicant's contention that he is not
discharging beneath a thermocline is based
on the fact that the depth of the thermo-
cline stabilizes somewhat in September at
an average depth of about 85-90 ft.It will then break up with fall
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Su ortin data continued

holomixis. Therefore, we question
the applicant's claim that the deep-
est depth reached in late summer,
just before holomixis, defines the
stable thermocline. Xt is our opin-
ion that the applicant would be dis-
charging beneath a well defined
thermocline for an appreciable por-
tion of the hot weather months which
would represent a violation of New
York State regulations.

2. New York State Temperature Criteria:
New York State Water Quality

Standards states that for lakes the
area within the 3 F excess isotherm
cannot exceed the equivalent area of
a circle with a radius of 300 feet.
With the present operation of Nine
Mile Point Unit 1 Nuclear Plant (610
MW) and the scheduled operations
(1978 and 1973 respectively) of the
Nine Mile Point Unit 2 Nuclear fa-
cility (1100 MW) and the James
A. FitzPatrick Nuclear Station (820
MW), there will be two [sic] .nuclear
generating stations with an electri-
cal generating capacity of 2320 [sic] MW
operating within a half a mile of
each other. Two discharges with a
combined flow of 1. 7 billion gallons
per day (534 mgd from FitzPatrick
and a combined flow of 1.16 billion
gallons per day from the two units
of Nine Mile Point) will be within
3000 feet of each other and will be
discharged into Lake Ontario. These
two discharges will cause a surface
area of 14 acres in Lake Ontario to
be within the 3oF excess isotherm
(Page 5-30). This is equivalent to
a circle with a radius of 456 feet.
Therefore, when the cumulative impact
of all planth is considered, a.'Vio=
lation "of water.qda3,ity 'standards willresult.
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(Supporting data continued)

Because of this apparent viola-
tion of temperature criteria, the
projected breakdown of the thermocline,
and the adverse biological effects as-
sociated with the once through cooling
system, cooling system alternatives
must be considered. These could range
from modification of the present once
through cooling system to resolve the
problems mentioned, to the adoption
of a closed cycle cooling alternative.

RESPONSE

1. The Applicant's letter of February 28, 1973, trans-

mitting Applicant's comments on the Nine Mile 2 Draft Environmen-

tal Statement presented data (item 1) to substantiate the position

that the cooling water intake and discharge facilities of the

Nine Mile Point Units will)be confined to the eplimimnion of the

lake and therefore not contravene the New York State criteria.
2. The discussion on page 5-30 of the Draft Environ-

mental Statement refers to "separate areas" rather 'than a single

area. A detailed discussion of heat dissipation is contained in
section 3.4 of the Draft Environmental Statement.

Cooling system alternatives were considered in
accordance with the published guidelines for cost-benefit analysis

(section 8.5) of the Applicant's Environmental Report and have been
A

described in section 9.2-1 of the Draft Environmental Statement.
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U.S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 9 — This
begins additional comments beyond the major comments
submitted by EPA and responded to above)

Q X

The draft statement should provide a discussion of the
mechanical equipment at the facility which has a
potential of emitting non-radioactive air pollutants;
for example auxiliary boiler and diesel engine pollutant
emissions should be presented in the final environmental
impact statement in a fashion that provides technical
information as to the size or capacity of the units in
addition to the fuel type and fuel analysis. A
discussion should also be presented dealing with the
frequency of use and hourly fuel use rate related to the
mechanical equipment.

RES PONS E

The diesel-driven fire pump and standby diesel generators

will be operated when required on an emergency basis and will be

tested periodically to determine availability. The auxiliary
boilers are electric and powered" from the Applicant's generation

system. They are normally secured while the station is in operation.

The diesel-driven fire pump will be powered by an 855 cu.

in. displacement diesel- engine fueled by No. 2 diesel fuel. This

pump and diesel set is a standby unit and will be tested once a

week for a period of approximately 30 minutes. The fuel consumption

at rated rpm operation is 34 gal/hr.

Standby power is supplied by three diesel generator

sets —two rated at approximately 2850 KW and one rated at approx-

imately 2500 KW. All three diesel engines will use commercial

grade No. 2 diesel fuel at a consumption rate of approximately

220 gal/hr. per diesel. Each of the diesel generators will be
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RESPONSE TO COMMENT NO. 9 CONTINUED

tested once per month with a test duration of approximately 4

hours. The fuel analysis for No. 2 diesel fuel i's as follows:

sulfur
hydrogen

carbon

nitrogen

0.05-1.0 percent by weight

11.8-13. 9 percent by weight

86.1-88.2 percent by weight

negligible-0.1 percent, by weight

The concentrations of pollutants expected to be emitted by the

diesel engines during their operating periods are tabulated

below:

Particulate

SO2

CO

NOx

Hydro-Carbon

Fire Pump Diesel

3.6 lb/hr
5 lb/hr

2.2 lb/hr
17.7 lb/hr
0.85 lb/hr

Emergency Diesel

23 lb/hr
32 lb/hr

13.8 lb/hr
112 lb/hr
5 ' lb/hr
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U. S . ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. l0 — ADDITIONAL

Also, the draft statement should provide information as
to turbine peaking equipment that may be located at, the site. If
there is such equipment, non-radioactive air pollutant emissions
should be estimated.

RESPONSE

No turbine peaking equipment will be located at the
I

site. The diesel generator equipment use is discussed in

response to Comment No. 9.



U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 11 — ADDITIONAL)

Information should also be provided in the final impact
statement related to the impact. of the high voltage transmission
line ozone production rate and its potential environmental im-
pacts.

RESPONSE

The Applicant has investigated and evaluated studies*
directed at Ozone production and subsequent environmental effects
associated with high voltage transmission lines. These studies
concluded that although Ozone as well as Nitrogen Oxides are pro-
duced during high voltage transmission line operation, their di-
lution and decay is such that it is essentially impossible to
detect and measure differences in concentration at ground level
for "line energized" and. "line deenergized" conditions. It was

also concluded, that the operation of 765 kV systems does not create
any adverse effects on vegetation or animals in respect to oxidants
even during foul weather conditions under which the heaviest corona

loss and maximum oxidant production occurs.

* Juette, G. W., "Corona — Caused Air Pollution" Project UHV.,
Tech. Report No. TIS-71-EU-13, 3/18/71.
Juette, G. W., Zaffanella, L. E., "Test Results of the Ener-gization of Project UHV Test Lines" 36 in. Diam. bundle (Report
No. TIS-71-EU-15, 5/28/71) 56 in. Diam. bundle (Report No.TIS-71-EU-39, 8/19/71)

Scherer Jr., H. N., Ware, B. J., Shih, C. H., "Gaseous Efflu-
ents due to EHV Transmission Line Corona"IEEE Transactions
Paper No. T 72 550-2 presented at Summer Meeting — July 9-14,
1972.



— 35

RESPONSE TO COMMENT NO. 11 CONTXNUED

Frydman, M., Levy, A., Miller, S. E. "Oxidant, Measurements in
the Vicinity of Energized 765 kV Lines" — ZEEE Transactions
Paper No. T 72 551-0 presented at Summer Meeting — July 9-14<
1972.
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U. S . ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 12 — ADDITIONAL

Annual averages for site meteorological conditions are
referred to in section 5.4.2. Section 2.6 or an appendix of the
Final Environmental Statement should present these data as well
as tabulations of any other meteorological data used when the
staff's safety review of section 7.1 is finally made.

RESPONSE

Annual averages of site meteorological conditions were

presented, to the AEC as part, of Docket No. 50-220 (Nine Mile

Point Unit 1 Final Safety Analysis Report, Vol. II). These data

were also employed for Unit 2 and James A. FitzPatrick Nuclear

Power Plant and are readily available.
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U. S. ENVIRONMENTAL PROTECTION AGENCY COMMENT NO. 13 — ADDITIONAL)

The following comments r'efer to the applicant's Environ-
mental Report for Unit 2 dated June 1972.

The applicant, in section 2.6.1, points out that
the micrometeorology of the site is substantially different from
that of inland locations such as Syracuse. He should not, then,
apply the data from the site tower to the whole fifty-mile radius
covered in calculating dosages. It is pointed out that in addi-
tion to the possibility of utilizing the National Weather Service's
(NWS) Star Program to assess stability classes and frequencies
at stations such as Watertown and Syracuse, the applicant could
use the NWS file of upper air data taken at Griffiss AFB (Rome,
N.Y.). Applicant's present calculations in section 7 underestimate
the impact of air borne pollutants substantially.

RESPONSE

It is true that the site meteorology is substantially
different from that, which would be found further inland, but there

is little to be gained from doing additional analyses on the basis

of Syracuse of Rome Air Force Base data. Extending any diffusion
analysis to 50 or more miles from the source is a highly specu-

lative exercise, and it must always be so, unless full'nd com-

plete meteorological details, including tra jectory information,

is available.

The impact. of the facility will be below any measurable

levels at distances of a few miles, thus an analysis based on addi-
tional meteorological data would add nothing of significance to the

evaluation.
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ADDITIONALCOMMENTS NO. 13 CONTINUED

From the applicant's T data presented in Figures D-7
through D-12 it can be shown, using AEC Safety Guide 23, Table 2,
temperature criteria, that the atmosphere over Nine Mile Point
is stable approximately 45 percent of the year. Applicant's
Table 2.6-2 gives a value of 13 percent. based on an entirely un-
substantiated and otherwise unknown "Niagara Mohawk" classification.
Section 2.6.5 relates the Niagara Mohawk classification to
selected Pasquill classes and Brookhaven values b definition.
This mme Table 2.6-2 accounts for 100 percent of the occurrences
of annual stability but does not indicate any Pasquill Class C,
E or G. These three classes exist in the area of concern at least
one quarter of the year.

'reatment of the applicant's meteorological data in a
manner similar to that of the Duane Arnold Energy Center environ-
mental report, Amendment 2, October 1972, by Iowa Electric Light,
and Power Company is recommended. DAEC's Table 2-2.6-4 is
specifically recommended.

RESPONSE

Atmospheric turbulence, as has been established beyond

the need for references, is dependent upon thermal stratification,

terrain roughness and wind speed. Table 2 of Safety Guide 23

lists the Pasquill stability classes as though they were directly

convertible to both wind fluctuations and lapse rate classes,

but the latter relationship is at best a rough indication of

turbulence, especially when small height intervals above ground

are concerned.

Furthermore, other investigators 'ave found rela-

tionships between lapse rate and turbulence in actual field ex-

periments that are significantly different from those in Table 2.

The stability classification system used by the Appli-

cant is a well-established and well-documented technique
1 4recognized and referenced both by Pasquill and the AEC and
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RESPONSE b. TO COMMENT NO. 13 CONTINUED

employed by the EPA itself in selected studies.

The system is based on classification of actual wind

fluctuation records, and is, therefore, much closer to be'ing a

true measure of turbulence and diffusion than lapse rate alone.

The relation between the Pasquill and, the Brookhaven (Niagara

Mohawk) classifications has been documented in the literature
and conversion from one to the other is straightforward.

The fact that the Applicant's classification system in-

dicates fewer hours of stable conditions than lapse rate alone is
undoubtedly related to the very vigorous wind speeds at the site,
and there is every reason to believe that the real turbulence

distribution at the site is much better defined by the Applicant's

classification than by lapse rate. Certainly, Pasquill himself

has recommended wind fluctuations as the key parameter , using

other meteorological'ata as substitutes.

REFERENCES:

1. Pasquill, F., "Atmospheric Diffusion, Van Nostrand, 1963,
Pages 142-148 and 181.

2. Singer, I. A. 6 Smith, M. E., "Relation of Gustiness,to Other
Meteorological Variables", Journal of Meteorolo , V. 10,
No. 2 1953.

3. Singer, I. A. a Smith, M. E., "Atmospheric Dispersion at
Brookhaven National Laboratory", Int. Journal Air a Water
Pollution, V. 10, 1966, Pages 125-135.

4. Slade, D. H. (Editor), "Meteorology and Atomic Energy", 1968,
USAEC, Pages 128-130.

5. Smith, M. E. a Singer, I. A., "An Improved Method of Esti-
mating Concentrations and Related Phenomenon from a Point
Source Emission", Journal of A 1. Meteorolo, Vol. 5,
No. 5, 1966, Pages 631-639.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 1

The AEC Staff indicates in sections 5 and 6,
that intensive monitoring programs and an increased
level of data collection would be required to obtain the
information necessary to assess the plant's environmental
impact. We recommend that the Applicant's plans for
performing an intensive operational monitoring program
be coordinated with appropriate State, Provincial, and
Federal agencies prior to any action being ta3cen on an
operation license.

RESPONSE

The Applicant will coordinate plans with the

United States Atomic Energy Commission and appropriate

State and Federal agencies to develop and conduct envi-

ronmental programs for data collection which are mutually

satisfactory for facility construction and operation.

The information resulting from these programs will be

available for agency review as required.



U. S. DEPARTMENT OF COMMERCE COMMENT NO. 2

Our.estimate of the maximum site boundary annual
concentration, sent to the AEC Division of reactor Licens-
ing on December 18, 1967 was 5xl0 sec m at a distance
of. 2000m to the east of Unit 1 stack. This is in agree-
ment with the value of 6.8xl0 sec m at a distance of
1600m to the east of Unit 2 stack as listed in the appli-
cant's environmental report. The AEC staff's comparable
value at the 1600m, distance is 2.1x10 sec m (see
table 5.6).

RESPONSE

No comment.



U. S. DEPARTMENT OF COMMERCE COMMENT NO-'

Pa e 2-11 first ara ra h —.A statement should
be included to the effect that the upwelling of nutrient-
rich bottom water can lead to an increase in the productivity
of certain shallow water areas.

RESPONSE

It is true that increased productivity may result

from upwelling. Extensive work has been done in the Great

Lakes on upwelling of bottom waters by wind-induced

circulation. Much of this work has been reported in

Limnolo and Oceano ra h and the Proceedin s of the In-

ternational Association for Great Lakes Research. Data

reported by the Canadian Oceanographic Data Center cite

nutrient levels just west and east of the Nine Mile site.

These data show increased nitrite below about 25 meters
'I

(80 ft.) depth. Phosphate concentrations decrease with

depth. Oxygen, ammonia, and silica vary with depth but

do not monotonically increase or decrease.

From these data, it, is apparent that even in water

depths of 80 ft. nutrients are variable or decrease with

depth near Nine Mile Point except for nitrite which



RESPONSE TO COMMENT NO. 3 CONTINUED

increases with depth. The upwelling which may occur near

the site will thus not be nutrient.-laden relative to the

ambient surface water. Similarly, the thermal discharge

is not expected to affect the nutrient distribution near

the site.



U. S. DEPARTMENT OF COMMERCE COMMENT NO. 4

Pa e 2-12 first ara ra h — The likelihood
that the water quality data for inshore waters that was
obtained near Oswego may have been influenced by the
poorer water quality of the Oswego River should be
discussed.

RESPONSE

The water quality data in Table 2-2 on page

2-l3 were recorded at the City of Oswego's water intake.

This intake is located approximately 6500 ft. offshore

in 54 ft. of water and approximately 9000 ft. west of

the harbor mouth. Due to the prevailing westerly cur-

rents and the location of the intake, it: is doubtful

that water quality in this area is significantly in-
fluenced by the Oswego River.



U S. DEPARTMENT OF COMMERCE COMMENT NO. 5

Pa e 2-l5 first ara ra h — The malacostracan
crustacean ~K sis relicta should be referred to as
"opossum shrimp "or u~M sis," rather than "fairy shrimp ."

RESPONSE

No comment.



U. S. DEPARTMENT OF COMMERCE COMMENT NO. 6

Pa e 2-15 second ara ra h — It is stated 'that
"Despite the high nutrient content of Lake Ontario, the
fish production is rather low." Although fish production
is presently low for a lake with the productive capacity
of Lake Ontario, the situation may be altered in the near
future. The Great La'kes Fishery Commission treated all
lamprey spawning streams last year, and the Canadian
Department of Lands and Forests plans to treat Canadian
streams and several key streams in U.S. waters again this
year. Moreover, fishery management agencies in New York
and Ontario have been planting salmonid species in Lake
Ontario, and these agencies plan to intensify this
activity in years to come. Since the forage base in
Lake Ontario is as good or better than that in Lake Michi-
gan when that lake's salmon stocking program was begun in
1965, it is expected that the fishery which would develop
in Lake Ontario will be equally as good. At the present
time, New York has planted salmonids in the Salmon River
(10 miles east) and the Little Salmon River (6 miles east).
Both rivers are close enough to the plant site that the
fish leaving and returning to them could conceivably pass
the intake and discharge of the Nine Mile Point Nuclear
Station. With regard to the assertion that the reason
the alewife has flourished is that large predators have
not been present, it. is now thought that the population
of alewife, an early colonist of the lake, stabilized
prior to the decline of the large predators. This theory
is supported by the resurgence of premium fish stocks in
the 1920's and newspaper reports during the same era of
two major alewife mortalities.+ [Footnote omitted b

RESPONSE

a) The following factors should be considered

regarding the possibility of salmonids passing the inta'ke



RESPONSE TO COMMENT NO. 6 CONTINUED

and discharge of the Nine Mile Point, Station:

1. Nine months of experience has now been

obtained in monitoring the fish impingement rate at

the travelling screens of Nine Mile Unit 1. This

intake has a higher design approach velocity than

the proposed intake for Unit 2. Data collected to

date indicate that fish over approximately 7" long

and in good condition are not entrained. In addi-

tion, since the inception of the screen monitoring

program, no salmonids have been captured on the

travelling screens.

2. Field data collected to date do not

indicate that salmonids pass the Nine Mile Point

promontory in the vicinity of the intake and dis-

charge structures as they leave or return to the

Salmon and Little Salmon Rivers.

3. The Applicant, will be conducting im-

pingement and fish investigations during 1973

which will provide additional data.



RESPONSE TO COMMENT NO. 6 CONTINUED

(b) Investigators are not in general agree-

ment regarding the causative factors leading to the

establishment of the alewife in Lake Ontario. Christie's

(l972) viewpoint, cited by the Department of Commerce,

that the alewife was established prior to the decline of
~lpredators is refuted by Smith (1968) . He states that

without exception the alewife has failed to appear or

become abundant in any of the Great Lakes when the lake

was densely populated with 3arge predators.

+l Smith, Stanford H., l968, Species Interaction of the
Alewife in the Great, Lakes, Trans. Am. Fish. Soc. 99:
754-765.
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U. S. DEPARTMENT OF COMMERCE COMMENT 'NO. 7

Pa e 2-16 third ara ra h — Although the final
~ results of the studies now in progress under the auspieces

[sic] of the International Field Year for the Great Lakes
will not be available for some time, the data for the
1972 sampling is by and large available. This data
indicates that heavy concentrations of alewife, smelt,
and slimy sculpin occur in the area of Nine Mile Point
and Mexico Bay. These three species form the majority
of the forage base for the lake and are expected to support
the newly-introduced salmon fishery.
RESPONSE

To date, International Field Year for the Great

Lakes has published five bulletins which are descriptive but

provide little, if any, field data. They also publish

summary cruise reports two weeks after each cruise. These

reports on cruises in the Nine Mile Point area are being

forwarded to us. The Applicant, as part of its continuing

lake program, reviews and uses these data where relevant.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 8

Pa e 2-17 first. ara ra h — The newly hatched
young-of-the-year alewife begin to show up in seine catches
in the middle of August and remain inshore until fall;
therefore, from late spring until this period in fall
larval and young fish would be susceptible to entrainment.
In addition, spottail shiners, which form an abundant
inshore stock, remain inshore (less than 50 ft.) and are
considered an excellent forage stock.

RESPONSE

No comment.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 9

Pa e 2-17 second ara ra h — Studies in the
Lake St. Clair-Lower Lake Huron area indicate that small-
mouth bass, a common and important game fish in the
Mexico Bay-Nine Mile Point area, tend to move greater
distances from their spawning areas than originally thought.
Since Mexico Bay provides an excellent spawning and
nursery area for this species, we suggest that the extent
of smallmouth bass movement in the plant area be investi-
gated and discussed.

RESPONSE

Fish investigations will be conducted by con-

tinuance of trawling and gill netting offshore of the

Nine Mile Station and at a control site near Mexico Bay.

These data will be used to assess the population of

smallmouth bass as well as other fish species'i.n the

plant area.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 10

Pa e 2-17 fourth ara ra h — It would be helpfulif additional information were supplied on the type of
fathometer used and its capability of detecting

concen-'rationsof larval and young-of-the-year fish.

RESPONSE

The instrument used is a Ross Fathometer (fine
0line 200-A) with a 7-1/2 conical transducer. The Appli-

cant is not able to detect larval fish with this instru-

ment. It is possible to detect young-of-the-year fish
that. are greater than 6" length; however, specific size

analysis cannot be done with any degree of confidence.
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U. S. DEPARTMENT OP COMMERCE COMMENT NO. 11

Pa e 2-17 fifth ara ra h — Although it is
true that the cause of mass mortality of alewives is not.
fully understood, three factors that are significant
should be discussed: (1) high population density, which
results in depletion in the food supply and poor physical
condition of the fish; (2) temperature stress during cold
winters and in the spring during spawning; and (3) physio-
logical effects as a result of their saltwater origin.

RESPONSE

With regard to the contributions of the three

factors, the operation of the station could possibly affect

only item 2.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 12

Pa e 2-22 third ara ra h — If a typical plank-
ton net of 420 mesh were used for sampling the phytoplankton,
the possibility of capturing fish larvae would be almost non-
existent. Thus, the statement that "Few fish larvae were
observed in the plankton samples collected in 1964" should

,be qualified. To accurately assess the numbers of fish
larvae in the area, a net at least 1/2 meter diameter and
made of 351 Nitex should be used. This net should be towed
at approximately 4 miles per hour. In addition, if informa-
tion from reference 22 was used for determining the
abundance of fish larvae, sample collection with a Nansen
bottle, as used in this survey, virtually precluded any
larval entrapment.

RESPONSE

The Applicant concurs with the statement, except

with respect to the sampling gear recommended. Available

literature regarding net efficiency is conflicting. A net

size of 500 u (NO mesh) is used to sample and accurately

assess the number of fish larvae in an area.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 13

Pa e 5-23 first ara ra h — It would be helpfulif an estimate were provided for the fraction of water
within the 30-ft depth contour that would be used by
the FitzPatrick and Nine Mile Point units.

RES PONSE

The source of the intake water for the FitzPatrick

and Nine Mile Point units is variable depending on lake

conditions. That is, under stillwater conditions, the

water will be drawn from all directions, while for west-

to-east drift conditions, the intake water will come pre-

dominantly from the west. Similarly, the intake flow

supply depends on the slight vertical temperature gradient

as described by Harleman and Stolzenbach.

~l Harleman and Stolzenbach, "A Model Study of Thermal
Stratification Produced by Condenser Water Discharge,"
MIT Hydrodynamics Laboratory, Report No. 107.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 14

Pa e 5-27 fourth ara ra h — The effects of
mechanical damage on entrained organisms, and the sub-
lethal effects of thermal and mechanical shock on
susceptibility of the affected organisms to predation
should be included in this section.

RESPONSE

There's very little information available on

the possibility of increased susceptibility to predation

as a result of thermal or mechanical shock to entrained

organisms .
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U. S. DEPARTMENT OF COMMERCE COMMENT NO., 15

Pa e 5-29 third ara ra h — Yellow perch, a
common fish in the area, require a certain period of
time at O'C or below for maturation. The'ossibility
that those fish remaining in or near the heated discharge
plume would not receive this exposure and therefore would
not mature, should be discussed.

RESPONSE

Fish distribution studiesi including fish netting

for determination of species, physical condition of col-

lected species and food preference of yellow perch in

particular have shown that mature yellow perch frequent

the area of the discharge plume of Unit l. The fish move

freely throughout the plume area and no effect upon their

ability to mature has been observed.



U. S. DEPARTMENT OF COMMERCE COMMENT NO. 16

Pa e 5-31 second ara ra h — The AEC Staff
concludes that "thermal discharge effects will be insigni-
ficant in terms of ecological relationships in the lake
as a whole." Since the lake as a whole is being considered
here, all effects of 'all point sources of waste heat and
pollution should also be considered, not just the

effects'nticipatedas a result of operation of this one unit of
a single power plant. To support the conclusion that
ecological relationships in the lake as a whole will no't
be affected, it would seem logical that the feasibility
of implementing a lake-wide monitoring program to assess
the effects of all sources of waste heat and pollution
on the aquatic ecosystem of Lake Ontario should be dis-
cussed. l

RESPONSE

An analysis of the thermal inputs into Lake

Ontario is provided in Appendix H of the Applicant's

Environmental Report.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 17

Pa e 6-3 last ara ra h — A description of
the sampling gear for collecting phytoplankton, zooplank-
'ton, fish eggs, and larvae should be provided.

RES PONSE

A 500 u mesh Hensen-type plankton net with a

1 meter mouth opening and a 6:1 ratio of length to mouth

opening for sampling fish eggs and larvae is used. The

net is towed for 5 minutes and the flow recorded. Phyto-

plankton and zooplankton are collected with Wisconsin-

style plankton nets with an 18 cm mouth opening and an

18 u mesh size for phytoplankton and an 80 u mesh size

for zooplankton.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 18

Pa e 6-4 second ara ra h — The feasibility
of collecting the samples in the plant forebay, instead
of or in addition to collecting samples close to the
inlet, should be discussed.

Secondly, the 9-minute exposure time for organisms
does not include the period of time the organisms will
actually spend in the heated plume. To be meaningful,
the laboratory studies should simulate the temperature
decay pattern of the plume as closely as possible, and
the total time of exposure should be mentioned.

RES PONS E

Samples (plankton, eggs and larvae) can and will
be collected from the plant forebay as well as close to

the inlet during 1973 to expand the data base. The total

exposure time, (i.e., the time from condenser inlet to a

point in the lake where the heated plume returns to with-
0in 3 F of la'ke ambient) for organisms entering the Nine

Mile 2 intake structure, passing through the plant and

exiting through the submerged diffuser discharge structure

is calculated to be 671 seconds 10%. This time is cal-

culated as follows:
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RESPONSE TO COMMENT NO. 18 CONTINUED

,Condenser passage — 10 sec.

Discharge Tunnel passage — 610 sec. (5 fps
tunnel velocity)

Plume travel to within 3 amb. — 50 sec.
(18.2 fps discharge velocity)
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 19

Pa e 6-5 fifth ara ra h — More detailed informa-
tion should be presented, including names of species of
all organisms sampled for radioactivity.

RESPONSE

A list of organisms typically sampled and subjected
l'o

radioanalysis is presented in Section 2.8 of the Appli-

cant's Environmental Report.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 20

Pa e 9-13 first ara ra h — An explanation for
the conclusion that closed-cycle cooling is necessary
for Lake Erie sites, but not for Lake Ontario sites,
should be provided.

RESPONSE

The conclusion is based on the assumed use of a

submerged diffuser discharge system to meet New York State

thermal criteria. In Supplement 1 to the Applicant's

Environmental Report (page S1-14), it is stated "For the

purposes of this report, a closed cycle cooling system such

as cooling towers was assumed for use in Lake Erie." No

explanation is given. However, the basis for this assump-

tion was that the cost of tunneling beneath Lake Erie to

the required water depth would be prohibitive.
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U. S. DEPARTMENT OF COMMERCE COMMENT NO. 21

Pa e 9-23 third ara ra h — In view of the
similarity of the area's aquatic fauna to that of the
Donald C. Cook site, for which the Staff came to the
conclusion that "natural draft cooling towers would be
the environmentally optimum choice" (Donald C. Cook Draft
Environmental Statement, pp. XI-16 to XI-18), further
explanation should be provided for the Staff's conclusion
that, in effect, supplemental cooling systems are not
feasible for the Nine Mile Point Nuclear Station.
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DEPARTMENT OF HEALTH EDUCATION AND WELFARE COMMENT

~NO. 1

Page 5-17: The cumulative dose to a truckdriver,if he were to transport 42 truckloads of Solid Radioactive
Wastes in a year, is estimated to be 630 mrem per year.
The question then arises as to the classification of the
truck driver as a "radiation worker" or an "individual"
in the general population, since the estimated dose of
630 mrem exceeds the FRC guidelines for the annual dose
to an individual in the general population.."

RES PONS E

No comment.
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DEPARTMENT OF TRANSPORTATION FEDERAL RAILROAD ADMINIS-
TRATION COMMENT NO. l

"There appears to be no probably adverse impacts
upon railroads due solely to the construction of this unit
and proposed 765 KV tie-in. However, Supplement l of the
Applicant's Environmental Report does raise some questions
in regard to the expanding transmission facilities of the
New York Power Pool.

"For some time, the Federal, Railroad Adminis-
tration has, in its review of environmental impact
statements, attempted to focus attention on the problems
of electrical interference from HV and EHV transmission
lines. Induced voltages from these lines have long been
a problem with signal and communication lines as well as
with the track itself. While induced currents are usually
very small, the shock resulting from high induced voltage
has the potential to cause railroad employees to injure
themselves from sudden movement.

"In some instances, the induced voltage and
current are sufficient to completely destroy the integrity
of the signal control system, usually 12 volts DC, or the
track circuits which are approximately 2 volts,DC. If
the transmission line contains a direct fault, the current.
can be of hazardous, magnitude.

"Some recent experience in the Detroit area has
demonstrated even other adverse effects. The bodies of
certain railroad cars were found to have induced voltages
as high as 2,650 volts when left standing beneath a double
circuit 345 EV line. Further evidence has also increased
the speculation of electric sparking as a cause of bearing
failure on railroad cars.

"The owners of the transmission lines have
almost universally been willing to take corrective action
whenever a problem has been presented to them. However,
there have been cases where the need for remedial action
is recognized only after a serious incident. Even when
preventive action is taken during construction, some
engineers are of the opinion that the protection may be
in excess of that. which is actually necessary.
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DEPARTMENT OF TRANSPORTATION FEDERAL RAILROAD ADMINIS-
TRATION COMMENT NO. l CONTINUED

"The impact of electrical interference from
transmission lines will continue to grow as our trans-
mission grid grows and the trend toward higher voltages
continue. With rights-of-way becoming increasingly more
difficult to obtain, multiple use corridors are becoming
more attractive. While we support this concept, it should
be obvious that these interference problems must be fully
addressed. At a bare minimum, we would suggest that maps
should show all rail lines in the immediate vicinity of
transmission lines and an indication that the involved
railroads have been contacted and coordination effected
where problems might exist."

RES PONS E

When designing transmission lines which parallel

railway facilities, it is the standard practice of the Ap-

plicant to contact the owners of such facilities advising

them of their plans. The impact of the Applicant's pro-

posal is determined by the owners of the railway facilities.
If the possibility of excessive voltages is indicated, cor-

rective action is taken to preclude the possibility of

hazard.
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DEPARTMENT OF TRANSPORTATION U. S. COAST GUARD COMMENT
~NO. 1

"It is noted that there may be a necessity to
mark the intake and discharge points. It is recommended
that the applicant contact Commander, Ninth Coast Guard
District (oan) at 1240 E. Ninth Street, Cleveland, Ohio—
44199, for further amplification."

RESPONSE

When a United States Corps of Engineers Permit

to construct intake and discharge facilities is received,

the accompanying U. S. Coast Guard Notification Form will
be transmitted to the appropriate Coast Guard district.
The intake and discharge facilities will be marked in ac-

cordance with their recommendations.
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U. S. DEPARTMENT OF AGRICULTURE ECONOMIC RESEARCH SERVICE

Paragraph 3 of page ii should clarify how much
of the $ 187.3 million investment can be separated from
the operating Unit .l. The paragraph implies that a sub-
stantial investment,has already been-'made for Unit 2.

RES PONSE

This comment refers to the Applicant's Environ-

mental Report. rather than the AEC Draft Statement. A sub-

stantial investment, (although only a portion of the 187

million) did in fact exist when the Nine Mile Point site
was chosen for Unit 2. The particular investments which

apply are site environmental study costs and costs of dual

use facilities, (roads, site grading, etc.) that were ex-

pended for Unit 1 and are directly applicable to Unit 2.

These costs are further discussed in Section 8 and 9 and

Supplement 1 of the Applicant's Environmental Report.
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U. S. DEPARTMENT OF AGRICULTURE ECONOMIC RESEARCH SERVICE
COMMENT NO. 2

\/
The Applicant basically justifies Unit 2 on

existing and projected growth rates of electricity con-
sumption. Inasmuch as the production of electricity
consumes natural resources and results in environmental
change, we feel that the Statement should include a
discussion of measures that the Applicant and the New

, York Power Pool of which it is a member, have under con-
sideration to encourage more efficient utilization of
electricity. Some measures which could have a signifi-
cant impact on demand projections might include the
reduction of demands for costly peak power through
special metering, implementation of rate structures designed
to promote more efficient consumption, and the revision of
present utility promotional efforts.

Such a discussion would be compatible with NEPA
Guidelines for environmental impact statements which
require evaluation of alternatives to 'the proposed action.
Recent interpretation of section 102 (2) (c) of NEPA held,
in essence, that the range of alternatives required to be
considered were those'"reasonably available." None were
to be ruled out, "merely because they do not offer a
complete solution to the problem." NRDC v. Morton (D.C.
Cir. 1972).

This discussion might be most appropriately
placed in Section'-1, "Not Providing the Power."

RESPONSE

The Applicant's policy regarding electric energy

utilization and conservation is represented in the follow-

ing quote from the Niagara Mohawk Annual Report for 1972:
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RESPONSE TO COMMENT NO. 2 CONTXNUED

Realizing the critical importance of using
energy wisely, Niagara Mohawk today as never
before is stressing efficient use of electricity
and gas and urging customers in all categories
to conserve energy.

This is a dominant, theme in our public rela-
tions and customer communications. Speakers Bu-
reau presentations, brochures, bill enclosures
and newspaper advertisements listing energy-saving
suggestions are all part of a campaign to encour-
age conservation. During the year, our Marketing
Department expanded a program in which Company
representatives visit customer facilities, examine
their energy systems and equipment and make recom-
mendations for improvement. This helpful service
includes analyzing and testing to determine the
efficiency of industrial equipment and making
necessary field adjustments wherever possible.

We are also, advising customers on an increas-
ing basis to employ waste heat reclamation as a
method of conservation and economy. Throughout
the year, our marketing representatives made
numerous presentations to industrial and trade
organizations; commercial building owners and
maintenance personnel emphasizing the prudent
use of electricity and natural gas. Further,
we are working closely with architects and
engineers to insure that energy systems in new
buildings and factories are designed to mini-
mize consumption without reducing performance.

-At the same time, assistance is provided com-
mercial, industrial and agricultural customers
in solving pollution-control and waste-management
problems by recommending appropriate energy
applications .
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U. S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE

Section 4. 1. 1, Second Paragraph

This paragraph notes that excavation and use
of material will be such that erosion will be minimized.
We suggest this paragraph be expanded to include a short
discussion on stock piling, protection and reuse of top-
soil. Methods to be used in minimizing could include
prompt vegetating of disturbed area with appropriate
vegetation, use of sediment basins, diversions, and
properly designed surface channels.

RESPONSE

No comment.
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U. S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE
COMMENT NO. 2

Section 8. 2. l
This paragraph says "the 'land is not considered

productive for agriculture." The soil in this area can
respond quite well to modern agricultural methods. This
sentence might be modified to say "the land is not presently
being used for productive agriculture......"

RES PONS E

No comment,.
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U. S. DEPARTMENT OF AGRICULTURE FOREST SERVICE 'OMMENT
~NO. 1

The station site, located between two exist-
ing units, has been previously cleared. The nine-mile
transmission"line involves a 120 foot widening of an
existing right-of-way which was cleared before the State
had developed environmental criteria. This widening will
remove about 45 acres of forest.

RES PONS E

No comment.



U. S. DEPARTMENT OF AGRICULTURE FOREST SERVICE COMMENT
NO. 2

Concerning the impact the dr,ft states (page
4-2): "Considering the small area of the new right-of-way
relative to the large amount of similar land, the, impact
during. construction to terrestria'l biota will be signifi-
cant". We review draft after draft for proposed projects
with similar statements. But as the landscape fills up
with an accumulation of similarly "insignificant" trans-
mission lines, highways, housing developments, shopping
centers and industrial complexes, the cumulative effect,
on our environment becomes very significant. How is this
recognized in these individual "insignificant" proposals?

RESPONSE

Under Article VII of the Public Service Law of

New York State, a utility must apply for and obtain a

Certificate of "Environmental Compatibility and Public

Need" prior to construction of an electric transmission

facility of the voltage and length required for Nine Mile

Point Unit No. 2. This procedure assures t,he broad plan-

ning considerations which the comment deems desirable.

An Article VII proceeding requires justification of the

need for the transmission facility and a detailed demon-

stration that the facility will be routed, constructed

and maintained in an environmentally acceptable manner.
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RESPONSE TO COMMENT NO. 2 CONTINUED

In particular, the assessment of the impact of the transmis-

sion facility includes its electrical and physical relation-

ship with the present and future New York State transmission

system and its compatibility with environmental considera-

tions, including visual effect, impact on the ecosystem and

the socioeconomic effect on present and future land uses.
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U. S. DEPARTMENT OF AGRICULTURE FOREST SERVICE COMMENT
~NO. 3

For describing the more obvious impacts, the
two pictures in Figure 2.2-4 of the Applicant's Environ-
mental Report are more effective than all the words in
the Report and Draft.

RESPONSE

No comment.
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U. S . DEPARTMENT OF AGRICULTURE FOREST SERVICE COMMENT
NO. 4

- Page 5-l, last paragraph indicates that the
proposed widening of the corridor will provide "forest
recreation". This is not true; it will decrease forest
recreation. The original corridor may have increased
forest recreation by providing additional access to the
forest edge, but even this is conjectural.

RESPONSE

No comment.
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ADVISORY COUNCIL ON HISTORIC PRESERVATION COMMENT NO. 1

Pursuant to its responsibilities under Section
102(2)(C) of the National Environmental Policy Act of
1969, the Advisory Council on Historic Preservation has
determined that your draft environmental statement appears
procedurally adequate.

RESPONSE

No comment.
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ADVISORY COUNCIL ON HISTORIC PRESERVATION COMMENT NO. 2

However, to insure a comprehensive review of
historical, cultural, archeological, and architectural
resources, the Advisory Council suggests that the environ-
mental statement contain 'evidence of contact with the
appropriate State Liaison Officer for Historic Preserva-
tion, and that a copy of his comments concerning the

Ieffects of the undertaking upon these resources be
included in the environmental statement. The State
Liaison Officer for New York is Frederick L. Rath, Jr.,
Deputy Commissioner for Historic Preservation, Board for
Historic Preservation, Parks and Recreation, South Swan
Street Building —Core 1, Albany, New York 12223.

RESPONSE

A letter was written to Mr. Rath on March 26,

1973- requesting a review by his organization of the his-

torical significance of the'ite. The New York State

Board for Historic Preservation recently reviewed the

site for the State of New York Power Authority and con-

eluded that the facility would not have a damaging ef-
1

feet on any places of historical or architectural sig-

nificance. The Applicant, through their consultants,

previously requested a similar review of the site area

by the New York State Historic Trust. A copy of their

reply is appended to these comments.
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NEW YORK STATE HISTORIC lllUST Parks & Raaraarian trrrrkTSIrbbaa Albany. N.Y. 1222$ ~ 518 55krUSar

Louis C. Jones
Chairmen

Conrad L. Wirth
Vlcc.chairmen

Ewald B. Nyqulst
Seymour H. Knox
John H. G. Pell
Laurance S. Rockefeller
Mildred F. Taylor
C. Mark Lawton

Director

September 28, 1972

Mr. Frederi ck J. Elmi ger
guirk, Lawler and Musky
415 Route 303
Tappan, New York 10983

Dear Mr 8 Elmi ger:

The New York State Board for Historic Preservation has
recently received your inquiry about historic sites in the
vicinity of the Niagara Mohawk Power Station at Nine Mile
Point, Town of Scriba, Oswego County, N. Y.

On the basis of information available at the present time,
I can inform you that construction of this plant will not
directly harm any sites of historic or architectural
importance.

I hope this information will be useful to you.

Sincerely,

CML:WGT:ve

Ltcf4 jtIIItIr(~N'k

C. Mark Lawton
Deputy Commissioner

State of New York ~ Nelson A. Rockefeller, Governor ~ Parks 8 Recreation ~ Alexander Aldrich, Commissioner
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STATE OF NEW YORK'DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. l

P. S-3 — The State of New York has an existing
review mechanism for environmental reports and draft
statements (for nuclear matters) whereby the State Atomic
Energy Council coordinates the review and consolidation
of comments of its members, and the State Department of
Environmental Conservation reviews the documents and
coordinates the final State reply (including its comments,
those from the Council and its members, and other State
agencies). In the past, the Commission has recognized
this mechanism and forwards the appropriate number of
copies of each document to the New York State Atomic Energy
Council (for distribution to member agencies), and the
Department of Environmental Conservation (for internal
review and for State agencies not represented on the Atomic
Energy Council). In addition, the Commission forwards one
copy to the State Clearinghouse in the Office of Planning
Services, and they in turn notify all other appropriate
State agencies of an opportunity to review. We, therefore,
suggest that the Commission recognize this review procedure
in the future by appropriately listing the State agencies
reviewing the document as follows:

New York State A encies

Department of Environmental Conservation
Atomic Energy Council

Department of Commerce (Staff of Council)
Department of Health
Department of Labor
Department of Environmental Conservation
Department of Education
Atomic and Space Development Authority
Public Service Commission
New York City Finance Administration

State Clearinghouse, Office of Planning Services
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 2

P. S-2 — Energy conservation with the resultant
decrease in electric consumption should be discussed. It
is realized that the electric consumption would eventually
increase to a point where additional generating capacity
would be necessary, however, this may be at a future date
when technology would have developed sufficiently to
force the consideration of a different type of facility.

RESPONSE

Refer to Applicant s response to the U. S.

Department of Agriculture Economic Research Service

Comment No. 2.



STATE 'F NEW YORK 'EPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 3

, .P. S-3 Par. 8 — It is recommended that U.S.
AEC approval be obtained and New York State be afforded
the opportunity to review and comment upon each of the
recpxired environmental sampling and monitoring programs
discussed prior to the initiation of each program.

RES PONS E

Refer to Applicant's response to the U. S.

Department of Commerce Comment No. l.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA'-"
TION COMMENT NO. 4

P. 1-3 Table 1.1 — This table presents a list-
ing of licenses and permits required for construction
and operation of the facility. A certificate of "Environ-
mental Compatibility and Public Need from the NYS Public
Service Commission" is listed. Since New York State also
issues certificates with similar titles for other plant
features, it should be specifically stated that this certi-
ficate is for the plants'ssociated transmission lines
pursuant to Article VII of the Public Service Law.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 5

P. 3-l7, Section 3.4.2. — The blue pike is merely
said to have'eclined in recent years. This is an under-
statement as the species has all but totally disappeared
and is on the endangered species lists of both the Federal
and State Governments.

RES PONSE

No comment.



STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

P. 2-22 — The section dealing with natural back-
ground radiation states the annual dose rate in the

'icinityis 125 mRem. Field measurements by the Depart-
ment of Environmental Conservation with a pressurized
ionization chamber indicate an annual dose rate of .about
70 mRem. The background dose rate should be separated
into contributions from various sources such as cosmic,
terrestrial, weapon fallout and other sources.

RESPONSE

Table 5.2-6 of the Applicant's Environmental

Report presents natural background radiation data as

follows:

Natural background 75 mrem (whole body—
External exposure 30 mrem (beta skin)

Natural background
Internal exposure

20 mrem (K-40)

The instrumentation employed by the New York State Depart-

ment of Environmental Conservation does not measure the

beta skin dose or K-40 dose which also contributes to the

natural background exposure. Thus, the 70 mrem measured

by the Department of Environmental Conservation is closely

comparable to the 75 mrem whole body exposure reported by

the Applicant.
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RESPONSE TO COMMENT NO. 6 CONTINUED

The Atomic Energy Commission Staff has reported

(pages 12-1), James A. FitzPatrick Nuclear Power Plant

Final Environmental Statement — March 1973) that the aver-

age contributions of the background radiation from the

various sources are:

Cosmic — 32/o

Terrestrial — 46/

Weapons — 3/o

Other (internal) — 19/o



STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVATION
COMMENT NO. 7

P. 3-1 - The description of the external appear-
ance of the plant is inadequate for an evaluation of the
visual impact. Cross-sectional drawings of the plant and
a discussion of vegetive cover would prove helpful in
evaluating visual impact. The artist's drawings of the
station on Pages 2-8 and 3-3 do not permit an evaluation
of the aesthetic relationship between the plant and its
surroundings. In fact, it appears as if the drawings are
of two difference [sic] facilit,ies.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 8

P. 3-17 Section 3.4.2. — Hydraulic modeling
is expected to provide an accurate assessment of tempera-
ture and plume behavior for the near-field turbulent
diffusion situation. Demonstration of criteria compliance
(3'F 8 300') is accepted from the applicant's model con-
struction and data.

A condition of the applicant's operation permit
from New York State will require tri-axial isothermal
mapping of the plume plus documentation of coincident
ambient conditions. This will verify the predictive model
as well as demonstrate compliance. The operator of the
Fitzpatrick plant will also be required to conduct such
surveys, and the inter-relationships between the two
plants will also be verified.

RES PONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 9

P. 3-18 Section 3.4.2. — The applicant's
hydraulic model is accepted as providing correct modeling
of critical parameters. More confidence is placed in
near-field turbulent jet diffusion than far-field plume
distribution represented by lake current drift. However,
criteria compliance is assured, and the relative relation-
ship of Fitzpatrick and Nine Mile Stations can be assessed.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 10

P. 3-'19 Table 3.2. — Lake Assimilative Ca acit
is not required of the applicant's model for this situation.
Assimilative capacity is a responsibility of the State;
there is no problem in that respect with this discharge.

J

Wave and Wind-Shear Mixin is not modeled, but.
field conditions with wind and wave action will enhance
mixing. In that respect, the model is conservative.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. ll

P. 3-20 Section 3.4.2. — Model test data have
been completed and reviewed by the State. The model has
also been inspected under test conditions. Temperature
readouts were observed and dye injection was utilized for
both the plant outfalls and the ambient lake. Based upon
final data, the State concludes that thermal criteria
will be met by the Fitzpatrick, and Nine Mile Point Unitsl and 2, that there will be no measurable recirculation
at either intake, and that the interference between the
plumes is relatively minor and acceptable.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 12

P. 3-20 Section 3.4.2. — The far-field data
is open to question, but some perspective is also needed.
Both plants are designed to meet, and it is accepted that
both will, a criteria of 3'F 8 300'. With 4000' separa-
tion of discharges, and considerable jet mixing occurring
after- the 300'istance, lesser temperatures will result.

Under any given current situation, both plumes
will be similarly affected, i.e., both moving east or
west, and not toward each other. Under still lake condi-
tions, the edges will tend together, but under that
condition also the maximum offshore and maximum jet
dilution will occur. The applicant's data showing join-
ing of the 1'F isotherm are accepted as being reasonable.
No condition can be foreseen where merger at greater than
2'F would occur. Even if this latter condition might
occur, there is no problem with recirculation to'he intake,
nor available unaffected entrainment water, and hence no
cause for concern.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 13

P. 3-21 Section 3.4.2-. — The distance offshore
at which the plumes deflect and turn with the ambient,
current are not so important as the inter-reactions of
the plumes themselves. This is discussed 'in comment 012-.
Comparison with other power plants at different locations
is unacceptable for representing conditions that will
occur at Fitzpatrick and Nine Mile.

- Similarity of discharge- mode is not demonstrated.
Submergence, velocity, port design, port spacing and other
similarity (or lack thereof) have not been detailed.
Little reliance or conclusion can or should be taken from
such superficial comparisons.

Mathematical model predictions are subject to
greater assumptive error than hydraulic models. Disparity
between two mathematical approaches is expected. Reliance
should be placed on the hydraulic model.

Previous researchers did not have a single
hydraulic model to represent far-field conditions. Whileit may be argued that some imprecision or inaccuracy in .

modeling far-field conditions exists, both discharges are
similarly affected. Therefore, the relative. inter-reactions
are considered reasonably correct.

'ESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. l4

P. 3-22 Section 3.4.2. — On-shore winds will
exist at the site, but, the wind data must be evaluated
in terms of speed and persistence, and then resultant
effects on plume behavior from induced on-shore currents.
Little effect is expected when available data are reviewed
in this context. The previous comments on the degree of
plume inter-reaction still hold.

RES PONS E

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVXRONMENTAL
CONSERVA-'XON

COMMENT NO. 15

P. 3-22 Section 3. 4. 2. — Compliance with the
3'F 8 300'riteria does not depend primarily on how the
surface water temperature is influenced by the Fitzpatrick
plume. Such compliance is a function of the diffuser
design for this plant. The AEC staff conclusion is
rejected. Xt cannot be supported against the weight, of
evidence, and even contradicts their own conclusion pre-
viously expressed on p3-20.

RESPONSE

No comment.



59

t

STATE OF NEW YORK DEPARTMENT OF ENVXRONMENTAL CONSERVA-
TXON COMMENT NO. 16

P. 3-22 — The statement is made that the appli-
cant will utilize appropriate equipment to meet the "as
low as practicabl'e" discharge criteria which will be
delineated in the appropriate Technical Specifications.
We support this concept fully. Xnclusion of the "as
low as practicable" discharge criteria as guides in the
Technical Specifications is responsive to the State
recommendations to the U.S. AEC for other nuclear power
plants.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 17

P. 3-28 Section 3.5.2. — On P. 3-23, it is
stated for the liquid waste syst: em that "Radiation
detectors in the waste ~discharge line will provide a .high
radioactivity alarm and trip signal to the flow isolation
valve such that no liquids with activity concentrations
greater than authorized for release will be discharged."
However, Section 3.52, on Gaseous-Waste, does not contain
a similar statement for gaseous releases. If the pro-
posed facility has a high radioactivity alarm and trip
signal for isolation of the gaseous waste system, it should
be discussed.

RESPONSE

The proposed facility has sufficient holdup

capability in the gaseous waste cleanup system to allow the

operator to investigate high radioactivity alarms, ascertain

the reason for the alarm and take correction action as

required. This capability allows manual, rather than

automatic isolation if conditions warrant it.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 18

P. 3-29 — The table lists the estimated annual
release of radioactive materials in liquid effluents. The
table omits noble gasses and Carbon 14. If these isotopes
are included, the limits of Appendix I 10CFR50 may be
exceeded.

RESPONSE

The footnote to Table 3.4 indicates that isotopes

having an estimated release of less than 10 Ci/yr have

not been included. If C-14 and noble gases are among the

nuclides considered but omitted from the Table, there should

be no effect on the total 2 Ci/yr release and, hence, no

difficulty in meeting proposed Appendix I 10 C.F.R. 50 limits.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 19

P. 3-32 — The table lists the calculated annual
release of radioactive gaseous effluents. The table
omits carbon 14 which should be included.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 20

P. 3-32 — The table lists the anticipated radio-
active gaseous releases from Unit 42. The table should
include contributions from the rad waste building.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 21

P. 3-33 Section 3.5;3. — The Staff estimated
that approximately 1500 drums 'of waste would be shipped
offsite per year. However, on P. G-17 of the "Environ-
mental Survey of the Nuclear Fuel Cycle," the Staff
estimates that 3,000 drums per year of high-level packaged
radioactive waste would be shipped offsite for their
"model LWR" which is 100 MW(e) smaller than the proposed
Nine Mile Point Unit 2.

It is also stated on P. 3-33 that "the applicant
estimates the volume of solid waste to be 9100 cubic feet
per year." On P. G-17 of the "Environmental Survey of
the Nuclear Fuel Cycle" it is estimated that this value
would be 20,000 cubic feet per annual model LWR fuel
requirements. These apparent discrepancies should be
clarified.

RES PONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 22

P. 4-1 — The efforts to deal with noise were
limited to a few brief unquantified generalizations. No
attempt was made to identify noise that will be created
by the construction program.

RESPONSE

As stated on page 4.2-1 of the Applicant's

Environmental Report "The area is sparsely populated and

major noise producing construction activities will be

conducted during normal working hours so that local residents

are not disturbed during the evening hours."
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STATE OF NEW YORK DEPARTMENT OF ENVXRONMENTAL CONSERVA-

TXON COMMENT NO. 23

P. 5-1 Section 5.1.2 — The proposed 765 kV
transmission line is subject to State Certification of
Environmental Compatibility and Public Need under Article
VII of the Public Service Law. A public hearing on the
environmental compatibility and public need of this line
is presently being conducted under the Article VIX pro-
cedures of the New York State Public Service Commission.
The Public Service Commission will make a detailed
environmental analysis of the line before issuing this
Certificate. The New York State Department of Environ-
mental Conservation is a statutory party to this proceeding
and is also assessing the line' environmental significance.

RESPONSE

All high voltage transmission lines are subject

to New York State Certification regarding their Environ-

mental Capability and Public Need under Article VII of the

Public Service Commission regulations. -A public hearing

regarding the Certification of one section of 765/345 kv

transmission line (Volney-Edic, New York) is proceeding.

Application will be made to the Public Service Commission

for another section (Nine Mile Point — Volney) at an

appropriate time. As stated, the Public Service Commission

will conduct a detailed analysis of the sections of line

before issuing the necessary Certificates.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 24

P. 5-3 Section 5.4 — This section reviews the
radiological impact on man and concludes that, the total
man-rem from all effluent pathways, received by over
1,000,000 persons within a 50 mile radius of the site is
about 43 man-rem per year as compared to 133,000 man-rem
from natural background. Presentation of data integrated
over a 50 mile radius is misleading unless it is presented
together with exposure estimates in areas closer to the
site boundary (low population zone, within 5 mile radius,
etc.) where the exposures will be greater.

It is felt that this section should contain a
more thorough evaluation of the critical organ (thyroid,
lung, bone, and skin) dose to the population within a few
miles of the site.

The apparent discrepancy in the values for whole
body dose presented in Table 5.6 (8.3 millirem/year) and
Table 5.8 (0.90 millirem/year) should be clarified. Also
the ratio of thyroid dose from inhalation to thyroid dose
from milk consumption (Table 5.6) does not appear to be
consistent with published data even after considering the
occupancy and dispersion factors. Another apparent dis-
crepancy is the Environmental Statement's indication that,
for design basis accidents, there is no substantive dif-
ference between thyroid and whole body dose, while the
U.S. AEC's Safety Evaluation indicates the thyroid dose
to be a factor of 10 to 40 greater than the whole body
exposure.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 25

P. 5-6 — Bioaccumulation factors given in the
table are based on data from one -author. They do not
indicate the magnitude of biological variability present
in nature.

RESPONSE

No comment,.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-,
TION COMMENT NO. 26

P. 5-8 — The table lists the effluent releases
from Nine Mile Point Unit gl. The iodines and particulates
as measured in the gaseous str'earns from Unit gl are lower
than the anticipated releases from Unit 42 and Fitzpatrick
even though the waste purification systems now employed
in Unit 41 are not as effective. To assure the measured
values are within 10CFR50 limits, sampling procedures
may need reevaluation.

RESPONSE

Table 5.3 of the AEC Draft Environmental Statement

lists the total iodines and particulate effluents as

measured at Unit 1. These values are lower than the

calculated Unit 2 values listed on Table 3.5 since the

Unit 1 values are based on a noble gas release rate of

approximately 14,000 u Ci/sec after 30 minutes while the

Unit 2 releases are based on an assumed release rate of

25,000 u Ci/sec. Since the contributor of this activity
is the turbine building ventilation and the purification
systems do not have a discernible bearing on the iodine and

particulate release rates, the tabulated effluents are in

reasonable agreement.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 27

P. 5-9 — The statement is made that the AEC Office
of Regulation has analyzed operating reactor coolant dis-
charge for noble gas content. This data should be discussed
in Table 3.4.

4,

RES PONSE'o

comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 28

P. 5-ll — A discussion of thyroid dose from radio-
active iodine via milk states that the dose from the three
reactors may reach 12 mRem/yr from this pathway. The
environmental statement should discuss whether the dose
rate will still meet Appendix I when the Unit 41 purifi-
cation system commences operation.

RESPONSE

No comment.



72

STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 29

P. 5-12 — The table lists the anticipated annual
releases of radioactive nuclides in gaseous effluents
from Fitzpatrick. The table does not include the contri-
bution from the rad waste building. Comparison of this
table with the one on page 3-32 shows the effect of
redundant recombiner systems. This comparison illustrates
the desirability for redundant recombiner systems on each
plant at this site.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 30

P. 5-18 — Tht [sic] title "Population Dose from
All Sources" is inappropriate in that it does not consider
contributions from other nuclear power plants that con-
tribute to the population within the 50 mile radius. The
growing concentration of nuclear power plants on the south
shore of Lake Ontario requires an evaluation of the inter-
action of the environmental aspects of these sites.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL
CONSERVA-'ION

COMMENT NO. 31

P. 5-20 Table 5.8 — It is stated that the Nine
Mile Point Unit 1 contribution is included for radii
greater than five miles. The Statement should contain
an explanation as to why it is not included in the radii
of five miles or less.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 32

P. 5-21 — The table lists the annual dose to
the general population for operation of Nine Mile Point
Unit 42. About 80% of the dose is attributable to
transportation of nuclear fuel and radioactive waste.
A discussion of using longer radioactive fuel decay times
to reduce the dose from transportation should be presented.

RESPONSE

No comment.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 33

P. 6-1 Section 6.1 — It is stated that "the
studies as they have been proposed and are being conducted'y the applicant will not provide adequate information
to assess the operational effects of the Station on aquatic
biota." It is recommended that the applicant begin an
extensive water quality evaluation program. The program
should include information on dissolved oxygen, phosphates,
nitrates, temperature, BOD, pH and turbidity. This type
of information will be helpful in future analyses of these
facilities and in the analysis of nuclear power plants
operated in close proximity. Information developed for
the thermal plumes which will result from the operation
of three nuclear facilities in close proximity will become
increasingly important in the future. The State concurs
with the Atomic Energy Commission's requirement that the
applicant must develop a monitoring program to provide a
clearer definition of the interaction between the Fitz-
Patrick Plant and the two Nine Mile Point facilities.

The State Department of Environmental Conserva-
tion would appreciate receiving any reports regarding
environmental studies required of, or performed by, the
applicant.

RESPONSE

Refer to Applicant's response to the U.S.

Department of Commerce Comment No. 1.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 34

P. 6-2 — Besides field sampling for the spring,
summer, and fall seasons, the aquatic sampling program
should be expanded to include "at-station" sampling of
intake water. This will permit the accumulation of data
during winter months.

RESPONSE

Intake water is sampled routinely in the station

as part of the operation of Unit 1. This sampling and

analysis will be continued to obtain additional water quality

data for Unit 1 and Unit 2.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 35

P. 6-4 — Intake Screen Monitoring for Fishes-
The State concurs with the AEC that the data submitted
are inadequate to permit quantitative assessment with
sufficient confidence to predict the impact on fish popu-
lations in the Nine Mine Point area (P. 5-26). Additional
work is needed to assess the true potential magnitude of
impingement losses at Nine Mile Point. The applicant
should:

(a) Intensify the monitoring program at Unitl and the FitzPatrick Plant as recommended by
AEC (Item 6.lg) and relate this to the Unit 2

intake design and data on the local fish
population.

(b) Review the intake design and fish removal,
facilities for adequacy in light of the objections
raised by AEC.

(c) Conduct fish pump survival tests on species
abundant in the Nine Mile Point area to determine
whether pumping will prove practical as a fish
protective measure.

RESPONSE

Refer to Applicant's response to the U.S. Department

of Commerce Comment No. 1;
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 36

-P..6-4 — Section 6.1 f — The State concurs
with the draft statement recommendations for studies, on
entrainment effects of plankton, small fish, fish eggs
and larvae. The impact of anticipated impingement and
entrainment losses on the aquatic environment should be
assessed.

RESPONSE

Refer to Applicant's response to the U.S.

Department of Commerce Comment No. l.
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STATE OF NEW YORK DEPARTMENT'F ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 37

P. 6-5 — Section 6.1. i — The recommended com-
prehensive ecological studies should be correlated and
the impact analyzed to the greatest extent practicable
for the combined operation of Unit 2 and the other plants
in the area.

The results of entrainment studies should be
related to a comprehensive ecological study performed in
the vicinity of the site during operations of Unit 1,
the Fitzpatrick plant, and eventually Unit 2.

RESPONSE

Refer to Applicant's response to the U. S.

Department of Commerce Comment No. 1.
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STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 38

P. 6-5 — Section 6.3 — The statement is made
that the radiological monitoring plan submitted by the
applicant is not. adequate and will need to be augmented.
More information on the augmentation proposed would be
appropriate 'for the environmental statement.

RESPONSE

The critical pathways of exposure for radiological

releases from 'Nine Mile Point Unit 2 include the milk chain,

submersion in a cloud and ingestion of fish and inverte-

brates which result in doses to the thyroid, whole body

and the GI tract, respectively. All other pathways are

far less significant. These critical pathways will be

monitored around the site by the monitoring program as

currently operated. .The Applicant believes this program

is entirely adequate to determine radiological effects on

the environment from operation of this station. However,

in view of AEC Staff comments in this matter, we would

expect to meet, with the Staff at an appropriate time to

discuss the basis of their recommendations and possible

modifications to the monitoring program.
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STATE OF NEW YORK DEPARTMENT OF ENVXRONMENTAL CONSERVA-
TXON COMMENT NO. 39

P. 7-4 — The note at the bottom of Table 7.2
indicates that the monitoring program would detect the
presence of radioactivity in the environment, in a
timely manner such that remedial action could be taken,if necessary, to limit exposure from other potential
pathways to man. Some comment should be made as to the
time sequence for monitoring and initiating action with
respect to an area having a high density of dairy farms.

RESPONSE

Primary monitoring of radiological releases is

by effluent monitoring at, the source of release. The

initiation of action to reduce release rates takes

place within the station. Field measurements collected

from stations which ring the site provide adequate data

to evaluate the effect of any release to the environment.

The monitoring stations include equipment for continuous

monitoring of gamma radiation levels and continuously

sampling of air for gaseous and particulate activity.

Continuous on-site monitoring and recording of wind speed

and direction provide necessary data to relate effluent

releases to specific areas of the plant environment.
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STATE 'OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-
TlON COMMENT NO. 40

P. 8-9 — The year the proposed plant will be
needed is estimated by the applicant to be 1978 and by
the staff to be 1981. The difference is caused by the
variance in the estimated rate of growth. A recent Federal
interagency staff study, "Potential for Energy Conserva-
tion" was issued by the Office of Emergency Preparedness.
Zf some of the recommendations of this report were imple-
mented, the time of need- for the proposed plant could be
delayed. The Environmental Statement should discuss the
need for energy conservation and evaluate the effect of
a policy of energy conservation on the predicted need
for power.

RESPONSE

Refer to Applicant's response to the U. S. Depart-

ment of Agriculture Economic Research Service Comment. No. 2.



STATE OF NEW YORK DEPARTMENT OF ENVIRONMENTAL CONSERVA-

TION COMMENT NO. 41

P. 9-8 — The statement is made that high tempera-
ture gas cooled reactors are beginning to come into
commercial use. The reason this alternative was rejected
is not adequately discussed.

RES PONS E

No comment.
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STATE OF NEW YORK DEPARTMENT OF, ENVIRONMENTAL CONSERVA-
TION COMMENT NO. 42

P. 9-16 Section 9. 2. 1 — The use of evaporative
cooling towers in the condenser circulating water system
was rejected by the Atomic Energy Commission staff, but
without adequate substantiating information. For example,
the draft statement should present a discussion of
potential fog and icing conditions due to the use of
evaporated cooling towers. Winds usually blow towards
the lake but occasionally prevail from the north or
northeast — particularly in January, February, March and
September. These winds together .with the usually high
(80%) relative humidity in the area, could produce fog
and icing conditions up to five miles from the site if
evaporative cooling towers were used inithe 'condenser
circulating water system. 4

RESPONSE

No comment.
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LAKE ONTARIO ENVIRONMENTAL LABORATORY COMMENT NO. l

The Regulatory Staff has made a number of
perceptive criticisms of the Applicant's ecological
monitoring program. The program is insufficient in
that it has totally ignored the plankton, periphyton
and other important aquatic forms such as fish larvae.
The lack of these studies is inexcusable in light of
the projected entrainment mortalities to these organisms.
The Applicant has stated the impact of plant operation
to these organisms will be inconsequential, yet has re-
fused to undertake any studies to support, or possibly
refute, this allegation. J

Those studies which have been conducted by the
Applicant were made at irregular intervals, with no attempt
made to schedule operations such as fish,.or benthic studies
during comparable periods. Indeed, it appears that none
of the ecological monitoring studies were coordinated, were
made frequently enough for'statistical analysis, -or could
have possibly provided sufficient information to judge
operational effects on the aquatic ecosystem. Water qual-
ity analyses, an integral part of any ecological program,
were performed only twice. Any program which samples less
than once per year is not only inadequate and insufficient,
but. an insult to scientific procedure.

In short, the Applicant's ecological monitoring
program is poorly designed, inadequately conducted, and
totally incapable of detecting or interpreting effects
caused by plant operation. We concur with the Regulatory
Staff recommendations that comprehensive, long term eco-
logical studies be established which are capable of form-
ing the essential base line against which future changes
can be measured.

The effects of entrainment on zooplankton, phyto-.
plankton, small fish, fish eggs and larvae have not been
adequately projected. The total water use for the combined
Unit l-Unit 2 system will exceed 800,000 gpm. If the SPA
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LAKE ONTARIO ENVIRONMENTAL LABORATORY COMMENT NO. 1 CONTINUED)

FitzPatrick Plant is included, the three plants situated
at the Nine Mile Point complex will withdraw and reject
more than 615 billion gallons of lake water each year of.
normal operation. Entrainment will undoubtedly result in
high mortality to these organisms. Yet, the Applicant has
made no attempt to determine the impact of this ecological
imbalance on the immediate region of the lake surrounding
Nin'e Mile Point. There is a distinct possibility that the
combined effects of these three power plants will produce
unacceptable adverse long term effects on fish and other
aquatic organisms. No mention was made by the Applicant
of the effect of plant operation on efforts by state and
federal agencies to introduce coho salmon in nearby areas
of the lake.

Paragraph 9 of the Summary states that the ad-
ministrative action called for is approval of the Construc-
tion Stage Permit, but on the condition that a revised,
comprehensive biological and ecological monitoring program
be instituted by the Applicant; that this revised program
be acceptable to the Regulatory Staff; and that it be in-
cluded in the Technical Specifications. Ãe suggest that
this program, as a minimum, comply with Sections 74 and
80, Subchapter E, 16 NYCRR, Title which prescribes minimum
ecological studies for electric power plants in New York
State. In view of the past performance of the Applicant
with respect to environmental evaluation, we question the
effectiveness of this conditional approval, and means to
assess its implementation.

RES PONS E

The Applicant believes that the comments pre-

sented by the Lake Ontario Environmental Laboratories

are amply discussed in the Applicant's Environmental
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RESPONSE TO 'COMMENT NO. l CONTINUED

Report, the AEC's Draft. Environmental Statement, and the

additional responses furnished herein. It should be

noted that the Applicant has proposed comprehensive bio-

logical monitoring programs to measure the impact of

station operation on the biota of Lake Ontario and it is

the Applicant's intention to meet with the Staff at an

appropriate time to establish a mutually satisfactory

monitoring program.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 1:
DIRECTION OF LAKE CURRENTS

The Statement depicts three conditions of thermal
dispersion through the water: no current, 0.5 fps westerly
current and 0.5 fps easterly current. The document also
states that, "Lake currents measured in the vicinity of the
site appeared to be primarily wind induced, generally of
slow speed and with relatively frequent changes in the east-
west, direction." The statement also reports that, the winds
rapidly affect lake currents to the depth of 33 feet which is
seven feet above the approximate depth of discharge. Further-
more, the Applicant has stated that it also tested northerly
currents, but there is no further mention of these results.
Moreover, the Applicant has not designed its model to reflect
effects of wind.

The Commission's staff has prematurely concluded
that the simulated hydraulic conditions around the cooling
water intakes assure that no appreciable recirculation will
occur. Although the model may be accurate for currents going
east or west, the statement does not support an assumption
that those currents are stable during any appreciable period
of time. Instead, the rule is relatively frequent changing
currents.

The model should simulate the shift in currents and
trace the resultant heat flow before any conclusion is drawn
as to whether the heated discharge may be recirculated through
the cooling system. Additionally, because the northerly and
easterly winds may cause recirculation and resultant plant
inefficiency, the wind conditions should be simulated and
studied. The ramifications of this comment, must not be ignored
when studies are conducted of temperatures at various depths
in the thermal plume, as called for in the following comment.
[Footnotes omitted b A licant.]
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RESPONSE

Analysis of current meter data offshore of the

Nine Mile promontory in 46 ft. of water revealed that onshore

currents are typically transient and of much lower speed

than those alongshor& Harleman+has discussed interaction

of a j'et diffuser operating with a drift current into the

face of diffuser ports. Although reduced dilution is

predicted for such a condition compared to the stillwater

dilution, the thermal plume is more dispersed than for the

longshore current condition. The onshore current condition

was not simulated in model tests since it does not represent

a critical design condition.

The thermal plume responds to wind-induced currents

and lake dispersion, and does not respond directly to wind.

Hence, the use of current meter data from the site provides

the most direct input into design conditions for the thermal

4

+1 Power Authority of the State of New York, Environmental

License Sta e, Prepared for United States Atomic Energy
Commission, May 1971.

+2 Harleman, D.R.F., JirkaG., ,Stclzenbacn, K.D., A~Stnd
of Submer ed Multi ort Diffusers for Condenser Water Dischar e
with A lication to Shoreham Nuclear Power Station—
Department of Civil Engineering, M.I.T. Report 4139—
July 1971.
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RESPONSE TO COMMENT NO. 1 CONTINUED

discharge. These current data were used to the fullest
extent in the evaluation of model thermal data.

It was concluded that generating of model currents

by wind would be more questionable than the method used

since there is no assurance that model wind currents would

simulate those in prototype.

The temperature data obtained at the modeled

intakes indicate minimal recirculation (less than 0.5'F).

The plant efficiency is unaffected by such small changes

in intake temperatures since the condenser is designed for
an operating range from 40'F up to the summer la'ke ambient

temperature.

The field data, indicate that half of the time

-currents greater than 0.1 fps persist for about three days,

while fast currents (greater than 0.5 fps) have a mean

duration of only 18 hours. In addition to speed duration,

it should be noted that the current direction also shifts.
The model tests and theory illustrate that only strong

currents from a specific direction result in low dilutions.
When the currents shift in direction and speed, improved

dilutions result from the transient condition.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 2:
EXCLUS IVE USE OF SURFACE ISOTHERMS

The Applicant's lake model studies do not present
any data on subsurface water temperature. The Report mentions
that surveys of temperature at various depths were made,"but it
does not reveal the collected data. Furthermore, the Draft
Statement does not indicate whether the mathematical model
developed and theoretical subsurface temperature patterns of
thermal plume. Accordingly, little, if any, data has been
developed which would permit the Commission to ma'ke informed
decisions concerning effects of heat on the lake's biota.

While New York State water quality standards are an
obvious reason for the Applicant's preoccupation with surface
water isotherms, the Commission has not presented any data to
modify this bias. This blind deference to the Applicant's
data results in the use of State's criterion as the only
indicator of detrimental environmental impact. This type of
reliance is specifically prohibited by Calvert. Cliffs.

The vertical isotherms must be determined to as
accurate a degree as possible so the Commission's decision
makers may evaluate the expanse of water which will be
effected [sic] by the thermal plume and the probable effects
on animal, plant and bacterial growth. [Footnotes omitted
b A licant. ]

RES PONS E

The Applicant has considered overall temperature

patterns as indicated in the Environmental Report and Supple-

ment 4 thereto. Also, the biological studies include

sampling throughout the water column as well as on the bottom

to provide a complete set of data for evaluation.

The New York State. Water Quality Standards do form
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RESPONSE TO COMMENT NO. 2 CONTINUED

part of the basis for the Applicant's studies. Those

standards prohibit discharges which "alone or in combination

with other substances or wastes in sufficient amounts

or at such temperatures as to be injurious to fish life,
make the waters unsafe or unsuitable as a source of water

supply for drinking, culinary or food processing purposes

or impair the waters for any other best usage as determined

for the specific waters which are assigned to this class."

Clearly, the New York State standards are not

solely concerned with surface temperature effects, but

rather with the overall effects of the plant on the total
water environment. Reliance on the above standard could

not be interpreted as failure to consider protection of the

Lake Ontario biota.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 3:
JUSTIFICATION FOR RELIANCE ON THERMAL STUDIES

The Commission's staff apparently made a conscientious
effort to fully evaluate the thermal data provided by the
Applicant. First, the Statement justifies a reliance upon the
study's near-field. data because the Applicant's model simulates
the geometric and Froudian characteristics well and that the
Reynolds number is approximately 9000. The staff then bolsters
the Applicant's model results by referring to the consultant's
past experience with models for Oswego, Unit 5 and the James A.
FitzPatrick Nuclear Plant. However, neither plant is completely
operational, and thus, the studies cannot be assessed for their
reliability. The Commission's research staff expresses explicit
reservations concerning the Applicant's calculations of the far
field plumes, concluding that the interaction between the two
"has not been sufficiently established."

If the evaluation is accurate, then upon what date,if any, are the Commission's decision makers supporting their
conclusions that the plant is efficiently and adequately
designed? Furthermore, how can the public and reviewing
agencies perform their function under NEpA if the data presented
in the Statement is later refuted or seriously questioned in
the same document? These ambiguities must be eliminated if
the Statement is to be given any credence. [Footnotes omitted
b A licant.]

RES PONS E

The comment that reservations concerning simulation

of far-field interaction coupled with the acceptance of near-

field simulation is ambiguous is not true since: a), similarity
laws for plume interaction and near-field dilution differ;
and b) biota respond to high temperature elevations, therefore,

the near-field temperatures are more relevant to impacts than
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the cooler temperatures where plume interaction occurs.

The Draft Statement is complete in its evaluation of thermal
I

effects in that both attributes and possible deficiencies

of the thermal model are discussed.
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TEST'F LAKE MODEL AGAINST NMP 1 DISCHARGE

x'i

In its assessment of the Applicant's hydrothermal
analysis, the Commission states its confidence in the model's
qualitative and near field reliability and suggest that the
Applicant's post operational monitoring; program be designed
to improve the state of the art since there are serious doubts
as to the model's quantitative accuracy. A review of the
charts depicting the Unit 1 discharge raise serious questions
concerning the model's qualitative accuracy as well as its
quantitiative nature. So significant are these questions,
that the Commission's decision to first allow the discharge of
Units 1 and 2 to be constructed, and then mandate they be
monitored, makes the Commission sound like the proverbial
horse owner who closed his barn too late.

A consultant to the Applicant, John F. Storr,
developed a prototype of Unit 1's discharge, which is illus-
trated in plate 18 of the Applicant's ER supplement four. The
Applicant's model was made to simulate the existing conditions
of Storr's prototype, and its results are shown in plate 10.
A fair evaluation is made by the Applicant's staff.

In'comparing the two plots, a trend in the
direction of the plume development can be
seen. The plumes both follow the shore line
and both have an area of high temperature
just downstream from the Nine Mile Point Unit
No. 1 discharge. The distinguishing
difference is in the surface temperatures as
shown on the two isotherm plots. This resulted
in lower dilution numbers of 3.84 and 4.42
versus 5.39 in the prototype, corresponding to
higher average ~ T ' over 6. 5 acres.

A comparison the staff did not make is one between the model
and the isotherm data of water surface temperatures recorded
from infrared radiation on July 22, 1970 and on September 23,
1970. Quantitatively, neither the consultant's nor Storr's
model approaches the temperatures noted on the infrared
studies. While there is a temperature difference of 0.5-9.0
gT and 0.5-4.lbT for the Applicant's model and Storr's
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prototype respectively, the temperature gradients on the
infrared map for July were 0.5-18.0M and for September, 1.0-
17.MT. Although the current in July was two fps slower than
the model's, September's current speed equaled the model's.
Additionally, the ambient temperature was different for all
data. The Applicant's was 77.6o F; Storr's, 63 F; July's
64.5o F, and September's, 68 F. If anything, the lower
ambient temperature of the actual surveys should have produced
lower >Ts than the Applicant's model. These discrepancies do
more than question the quantitative modeling, they destroy it.
The Commission has not included the implications of this
inaccuracy in its calculations. Instead of accepting the
model's results at face value because there is no

'better'ethod,the model should have been modified to reflect the
actual survey data of Unit 1's discharge.

These same charts raise questions about the
Commission's reliance on the model's qualitative and near
field data. While there is a degree of similarity between
the Applicant's model and Storr's prototype, the only
favorable statement that can be made for the accuracy of this
comparison with the infrared data is that the plume does
travel in the same direction as the current. Not only do the
far field isotherms flow closer to shore, they are also
longer and hotter in the actual studies than in the model.
More disturbing are the near field isotherms. The Commission
places a good deal of faith in the accuracy of the model's near
field data. While the model and phototype show the current
permitting only a small area west of the discharge to be
heated, the actual isotherms show excessive heat being pulled
toward shore and mushrooming out in a northwesterly direction.
This comparison proves that the qualitative and near field
aspects of the model are not, accurate.

The Commission's statement that, "The assessment of
the validity of the Applicant's conclusions (from its
hydrothermal analysis), therefore, is based upon limited and
incomplete information," -is a gross understatement. To
assure that the'hermal effects of a plant are understood to
the greatest degree possible and that state water quality
standards are met, the Commission should have the Applicant
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reassess its modeling assumptions and evaluate corrective
means to bring the model closer to reality. The comparison
of this data shows that the Applicant need not wait until
the completion of the, instant unit to monitor for the
"advancement of the art," it can do so now for advancement
of its own model. [Footnotes omitted.b A licant.1

RESPONSE

Comparisons between model and prototype thermal

plumes require a full review of the parameters which. are

and are not simulated in the model. The parameters of

concern include discharge rate and temperature, ambient

current conditions, and data acquisition and analysis
V

methods; The discharge parameters and geometry for the

Unit 1 outfall were closely simulated in the model tests.

Since the model is scaled by Froude number, the exit Froude

number is identical to that reported for the prototype

outfall. It should be borne in mind that prototype conditions

are not precisely monitored, nor are they constant.

The mixing. properties at the outfall are influenced

by turbulence of the discharge point. The scaling of the

Unit 1 outfall is not expected to give exact numerical

predictions, since the turbulence intensity is not scaled
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for Unit l. However, the modeled Unit. 2 and James A.

PitzPatrick diffusers have high velocities, i.e., fully
turbulent discharges. Although the low turbulence of the

Unit 1 outfall prohibits its use in the model for quanti-

tative prediction, the outfall was operated to compare

plume shape and orientation with prototype data. As was

noted in the Draft Statement, the agreement in this regard

was excellent.

Natural lake currents are wind driven and are

simulated by hydraulic head in the model. The accuracies

of both model and prototype current speeds are comparable.

Currents are as carefully controlled in the model as

prototype currents can be ascertained.

The data acquisition procedures are considerably

different in the model from those used by Storr in the lake.

The temperature probes in the model are scanned at one minute

intervals and averaged to reduce random temperature fluctua-

tions due to turbulence in the plume. The prototype data,

consisting of single measurements at various times, are

expected to show greater scatter with both higher,. as well

as lower, temperatures.

The comment makes reference to a map of temperatures
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based on an infrared aerial surveyo The infrared survey

does show higher temperatures than those reported by Storr.
gl

However, other similar surveys have been made and indicated

widely differing plume temperatures at Nine Mile Point, for

two different surveys. A second. reason for differences

between Storr's thermistor data and infrared measurements

is the intense plume stratification. The low velocity

discharge from Nine Mile Unit 1 results in a thin surface

plume whose maximum surface temperature in a skin layer is

only measurable by infrared. This temperature, however, is

not representative of the surface waters.

H

+1 Chermack, E.E., Stud of Thermal" Effluents in Southeastern
Lake Ontario as Monitored b an Airborne Infrared Thermometer—
Proceeding 13th Conference on Great Lakes Research 1970,
International Association of Great Lakes Research, pp. 904-913.
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COST RAMIFICATIONS OF FISH IMPINGEMENT

In the Commission's own words, "The Applicant has
not presented sufficient data to demonstrate that the Unit 2
inta'ke, as designed, precludes possibilities of substantial
fish kills due to impingement in the intake structures."
The Draft Statement then calls for further and better
monitoring. Although this suggestion may have been made with
good intentions and possibility was born out of the blatant
inadequacies in the Applicant's Report, it blurs the decision
making process which the Statement'must reflect.

It is noted that fish are most abundant in the area
during May. However, there was only one sample at NMP 1 taken
during that, key month last year, on 'the night of May 30-31.
At that time, almost 1, 500 fish were counted, (or the average
of 144 per hour}. The second count took place almost a month
later, a time when the fish population could reasonably be
expected to decline - the rate of fish impingement, however,
was over five times that of the May sample. This data was
collected. for Unit 1; the amount of water needed for Unit 2
is even greater. Proportionally larger numbers of fish can
be expected to be impinged in the instant plant' intake
system. The Commission maintains, and we believe correctly,
that the "ecological death" of all the trapped fish appears
inevitable. While most o'f these fish will be alewives, which
some authorities might call the starlings of the lake, the
actual commercial or sport value of these fish is not
determinative of their place in the ecosystem or whether their
slaughter has environmental significance.

The Draft Statement also notes that all debris
collected on the intake screens will be regularly removed
and disposed of at a sanitary landfill site. As debris may

'eana ton or so of fish daily in the late spring and early
summer, several related questions must be answered in the
Final Statement: What is the projected cost of contracting
with a refuse company to rid the applicant of its dead fish?
Can the ecological killbe 'recycled' is there a possibility
that the fish could be sold or given away and converted into
fertilizer or fish meal (in Canada)? Moreover, would it not
be cheaper to implement the most effective and practical
intake system than to pay for massive fish removal each year
during the 3'0 year life of the plant'
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The Commission's recognition of the inadequacy of
this data coupled with its subsequent lack of consideration
of resultant economic factors clearly indicate that the
Applicant must be required to develop the necessary information
and analyze the annual cost and environmental alternatives.
[Footnotes omitted b A licant.l

RESPONSE

The fact that fish -impingement studies were not

begun until the end of May, 1972, is commented on with

emphasis.. The Applicant's program of lake surveillance

including the impingement study has been changed and will
continue to undergo"changes,as data and experience are

accumulated. Thus, the first impingement effort consisted

of monthly studies for extended- periods up to 15 hours.
E

Then, studies were made at semi-monthly intervals, but changed
F

to two to four hours in each of the three daily shifts.

Currently, the program has been greatly intensified, and

now consists of weekly runs, 24 hours at a time. The overall

study has continued without interruption through the

winter 1972-3, and will continue throughout the year. In

this manner, the seasonal variation of fish impingement rate

will be measured in considerable detail.
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The comment notes further that "... all debris

collected on the intake screens will be ... disposed of at

a sanitary landfill site," and adds that "debris may mean

a ton or so of fish daily ...." Passing over the quantity

mentioned, the general sense of the comment indicates a

misunderstanding of the functions of the equipment located

in the screenhouse. While the installation for Unit 2 may

differ in detail from that for Unit 1, it will follow the

same general scheme as follows:

Cooling water will enter the intake structure

located in the lake and flow down a vertical shaft to the

intake tunnel constructed under the lake bed. The tunnel

will carry the water to a point underneath the onshore

screenhouse, and another vertical shaft will bring it up

to the intake forebay. It is the path from this point

to the circulating pumps that seems to be misunderstood.

The forebay divides into a number of parallel channels,

in each of which is located, first a trash rack, and next

a travelling screen.

The trash rack is a fixed structure of vertical

bars, Unit 1's being 3/8" wide, with spaces of 3 1/8" between.
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It is intended to prevent large pieces of lumber and other

debris from entering the unit. 'bviously, only a very

large fish would be unable to get through. Each trash rack

has a rake, a horizontal device whose prongs project through

the spaces between. the vertical bars. The ra'ke has a chain-

and-sprocket drive and is operated from a locally mounted

manual push-button station. It is not automatic, but is run
1

every so often to clear accumulated debris, which is

deposited in a trash bin. At Unit 1, very little debris

and an occasional dead fish have been observed to be picked

up by the trash rack rakes.

The travelling screen consists of a number of

rectangular frames, hinged together to form a continuous

"belt", wide enough to fillthe width of the intake channel.

Each of the rectangular frames is filled with steel mesh,

whose opening is 3/8" square. Th screen assenbly is

usually operated on a one hour cycle. For 57 minutes it is

stationary, and debris will gradually collect on the

upstream face. Then, for 3 minutes the screen drive motor

is switched on, the screen rotates so that frame after frame

rises out of the water, and a backwash spray, initiated
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at the same moment, washes each frame clean in turn. At

the end of 3 minutes, the side of the screen that previously

faced downstream is now facing upstream. The backwashings

go to a suitably, located trough and are channeled into the

discharge channel. This constitutes the impinged. fish stream.

It is to be noted that the exposure of the impinged

fish to the atmosphere is momentary, and that they return

to the la'ke, except for quantities extracted for monitoring

purposes.
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PLACEMENT OF INTAKE STRUCTURE

The Commission has combined two pieces of information
provided by the Applicant, that the depth of the intake
structure and the water'level where the fish tend to concentrate
are the same. As was recognized in the Draft Statement, this
placement will create a larger fish kill than if the intake
was placed elsewhere. The Applicant's Environmental Report

1also:illustrates that the model consultant had little
difficulty in moving the discharge structure during the
testing. It seems to follow that the same would be true for
moving the intake during another series of tests.

h

Actually, the Draft Statement neglects to consider,
in its recitation of alternative solutions to the fish
impingement problem, the moving of the intake structure to
another area. While a relocation may not, be a solution in
itself, further surveys may indicate that it is a less
expensive method of preventing massive fish kills. We feel
this area must be, explored further before the Final Statement
is published. fFootnotes omitted b A licant.]

RESPONSE

The depth of water in which the proposed intake

structure has been located was determined by a number of

requirements. These were:

') The selected approach velocity of the intake

water required a certain total intake area.

2) Construction limitations indicated a certain

maximum intake, aperture width and hence a minimum

aperture height.
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3) Resistance to wave action dictated a certain

minimum thickness of concrete for the cap of the inta'ke

structure.

4) Coast Guard regulations required a specific

minimum depth from the lake surface to the top of the

structure.

Having fixed the required depth, the proposed

location was dictated by the necessity to have a reasonable

distance between the intake and discharge structures, so

as to avoid''recirculation of warm water into the intake.

Of course, the intake could be placed in deeper water, but

that would bring it closer to the discharge. Pish popu-

lation studies performed off Nine Mile Point during 1972

do not indicate a maximum fish density occurring along the

25 ft. depth contour. Rather, the indications are that

fish concentrations tend to be higher shoreward of the 25 ft.
contour than lakeward. Additional data accumulated during

\

the 1973 studies should clarify this point.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 7:
CORRECTION OF ADVERSE INTAKE EFFECTS

'I

This subject is perhaps best expressed in the
Commission's Draft Statement.

The Applicant will be required to sample and
monitor the intake structures at Unit 1 and
FitzPatrick Plant in order to determine the
efficacy of the proposed Unit 2 intake.
Should it. prove to be a serious problem, the
Applicant will be required to modify the
design to alleviate the problem.

The final cost benefit section in the statement reflects
this same stance.

While the courts have said that NEPA does not
require solutions to be proposed for all environmental
problems, they have held that there is a heavy burden on
the government to gather enough information to show genuine
compliance with the law's requirement that federal decision
makers consider environmental effects. Oddly enough, the
above quoted statement reflects proposed solutions and an
articulated awareness that more information is available
than has been collected. What is lacking, though, is the
decision making. An environmental statement can contain
all relevant knowledge, but if it does not use this data as
the basis for well-reasoned conclusions, it has not performed
its duty.

In this particular case, the quotation is indicative
of a refusal to make a decision in the face of evidence
which challenges the justification for the Applicant's
position. Either the Statement should reflect what data is
available or, if sufficient information has not yet been
gathered, the specific standards to be met by the eventua,l
solution must be carefully enumerated. The reviewers of a
draft statement must have specific criterion on which to
comment and not merely uncertain 'ifs'nd 'whens.'e
should be afforded this opportunity before the publication
of a final statement. [Footnotes omitted b A licant.]
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RESPONSE

The Applicant is presently engaged in and will
continue a sampling and monitoring program at the intake

structures of the Nine Mile Point site.

The data collected by this program in the ensuing

12-month cycle will be sufficient for purposes of deter-

mination as to whether present intake design should be

modified.

It should be noted that the granting of a construc-

tion permit in the fall or winter of 1973 (in advance of
1

the completion of such 12-month cycl'e) would not result in

commencement of work on the intake and discharge facilities
until many months after the completion of such 12-month

cycle, so that opportunity for such modification as the

program may indicate to be necessary will not be impaired

or inhibited.



110

CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 8:
COST EVALUATION OF WATER USE

Section 10.3.2 of the Commission's -cost analysis
evaluates the effect of water use while neglecting to reflect
the doubts expressed earlier in the document. In its
summary of costs and benefits, the Commission calculated the
increase in mean surface temperature over the entire lake
due to the instant power plant. Such comparisons always show
the impact of the thermal discharge to be miniscule, as in
this instance, the. hypothized temperature rise is about
0.004 F. These estimates are misleading, tending to hide
the large amount of heat dispersed into the water in a
localized region. The Draft Statement reports 54 trillion
Btu per year willbe produced by the plant.

However, the significant thermal effects occur before
'~the heat spreads across a la'ke. The impact of the discharge
is a localized one. The cost benefit analysis must compare
this enormous heat release to the vicinity it'ffects the
most and not merely consider the amount of water that will
be evaporated as if it was distributed uniformly across the
lake. [Footnotes omitted b A licant.]

RESPONSE

The Applicant has addressed the local effects

of the thermal discharge as they relate to benefits and

costs in Section 9, Table 9.1, of the Nine Mile 2 Environ-

mental Report. This information was prepared in accordance

with the AEC Guide for the Preparation of Environmental

Reports for Nuclear Power Plants.
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RADWASTE SYSTEM DATA

The Commission's,assumptions on the radwaste system
are confusing and raise substantial questions. Although
postulation of certain assumptions may be within the
Commission's authority, they must be based upon definite
facts. Furthermore, when they contradict the Applicant's
assumptions, the resultant conflict between the two
authorities must be resolved by an adequate explanation.

Table 3.3 in the Draft Statement contains the
principle assumptions and conditions used in estimating
radioactive releases. This table offers data 'without units.
Iodine partition coefficients, fraction of iodine passage
and decontamination factors are all expressed without units
or explanation. These assumptions should be better explained
so that reviewing agencies and the public can understand the
precise meaning of the staff's model.

The Commission states that. its analysis for this
section is based on its own model, adjusted to the instant
plant, and on results from review of available data from
operating BWR plants. The Applicant, on the other hand,
assumes a model that is based on data from existing plants
and the design basis value from the company which is building
the reactor for Unit, 2.'he Commission must explain why itfelt the.Applicant's model was inadequate, especially in
light of the differing results. Where the Commission found a
liquid release of 20 curies per year for all other isotopes,
the Applicant noted l50 curies per year for tritium and 20
curies per year for all others. A difference of this
magnitude must be explained. [Footnotes omitted b A licant.]

RESPONSE

Partition factors and decontamination factors

are dimensionless numbers, therefore, no units are associated

with them. The actual estimated annual release from the
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.liquid radwaste system exclusive of tritium (H3) at a failed

fuel basis of 50,000 uCi/sec after 30 minutes is approximately

2 Ci/yr. This agrees with the AEC's estimate (see Table

3.4 of the Dxaft Statement). It was stated in the Nine Mile
t

Point Unit 2 Environmental Report, Page 5.2-13, that for

conservatism, the liquid radwaste effluent values in

Environmental Report Table 5.2-6 (Individual Exposure Esti-

mates) were based on 20 Ci/yr (exclusive of Hp) releases at a

failed fuel basis of 50,000 uCi/sec,after 30 minutes. This

same conservative approach has also been taken in the PSAR

(see page 9.5-11). The value of 150 Ci/yr of H3 in the

liquid radwaste effluent is based on the approximation

that 0.5 Ci/day of H3 would be discharged from the plant.

The value of 0.5 Ci/day was similarly a conservative assump-

tion made primarily to show that releases would be within

applicable regulations even under unrealistic adverse

assumptions. An estimate of the annual H3 curie release

actually expected was made and submitted to the AEC in the

Applicant's Supplement 5 to the PSAR. The revised value

for H3 is approximately 18 Ci/yr, which compares well to

the AEC estimated value.
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RADIOACTIVE GASEOUS EFFLUENTS

The Commission presents three radioactive gaseous
effluent tables in its Statement, one from Unit, 1, another
from FitzPatrick and the last from Unit 2. Vast differences
appear when the air ejector systems are compared. For
instance, Nine Mile 2 is said to release 17,000 cu/yr of
Xe-133 while the air ejector systems of FitzPatrick will emit
105,800 cu/yr of the same isotope. While the measurements
from Nine Mile Point 1 do not, contain the source of release,
they reveal that. 61,000 cu/yr of the same isotope are emitted.
The total radioactivity from Unit. 2's air ejector system is
incredibly lower than that. of FitzPatrick's. Furthermore,
the actual measurements from Unit 1 do not seem to correlate
with any of the projected figures for either plant.

Another concern must be whether there is any actual
relationship between the radioactive effluent and the capacity
of the reactors. The statement seems to suggest an inverse
proportion. The smallest plant, Unit 1, with 610 MW, releases
362,000 cu/yr. FitzPatrick, with 821 MW, emits about 200,000
cu/yr. The largest, the instant plant, at 1100 MW, is
expected to give off 23,000 cu/yr. How the plants that
consume more resources, release less radioactivity is a
question which must be more adequately answered. [Footnotes
omitted b A licant.]

RESPONSE

The apparent discrepancy among gaseous releases

from Nine Mile Point Unit 1, Nine Mile Point Unit 2 and the

James A. FitzPatrick Plant arise because different control

systems are used. The present, release rates from Unit 1

are those associated with an offgas holdup time of 30 minutes,

After installation of the upgraded holdup system (20 day Xe
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holdup) described in the Unit 1 Environmental Report

(page 3.6-3) the release ratio between Unit 1 and Unit 2

willbe equivalent to the ratio of power level. The

James A. FitzPatrick release rates are based on holdup

times which are shorter than for Unit 2 or the upgraded

Unit 1 (AEC-DES page 3-35).

The basic philosophy behind the present design

offgas holdup times for Nine Mile Point. Units 1 and 2 is

to make the offsite dose contribution from the offgas

systems insigni:ficant when compared to other gaseous releases.
U I
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COMMENT NO. 11:
TRITIUM RELEAS E

While tritium emissions do not, have as harmful an
effect per quantity on body tissues as do some isotopes,. the
element does have a half life of over twelve'ears. Further-
more, it is an isotope that combines readily with water, and
enters the systems of all living things. Because of these
properties, proposed 10 CFR 50 Appendix I deals with tritium
separately, allowing only an annual release of 5000 picocuries
per liter prior to dilution in a natural body of water.
Although it appears that Unit 2 will meet this standard,
several factors in the Draft Statement make such a result
uncertain.

First, Table 2.7 of the Commission's DES lists the
amounts of radiation monitored in various upstate New York
communities and Toronto, Canada. The highest tritium count
sample of the chart was taken at Nine Mile Point Inlet, 2400
picocuries. As there are no ranges shown in the table for
tritium at this locality, there seems to have been only one
sample taken. The actual concentration of tritium in the
area's water is important in light of Appendix I standards
since water will be the main part of the discharge and the
tritium therein will have to be measured with that produced
by the plant.

,, Second, while the Commission estimates the amount
of tritium release over a year, it does so only in curies,
not curies per liter. The expected concentration of tritium
in the plant's discharge cannot be accurately ascertained
even though the statement does give amounts of water released
through the radwaste system and secondary coolant, with some
exceptions. Since the expected picocuries per'iter release
is unknown, we are unable to assess the probable comparison
of tritium release with the Commission's standards.
Furthermore, as the half life of tritium is significant and
a greater concentration can be expected near the area of
discharge and intake it seems probable that the picocuries
per liter will progressively increase over the 30 year life
of the plant.

The Commission should further assess the present
levels of tritium and ascertain the annual number of
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picocuries that will be produced. by all the plants. Once
these two factors are established, the staff can then
determine if the proposed annual limit of 5000 picocuries
per liter will ever be exceeded by the plant's discharge.
[Footnotes omitted b A licant.]

RESPONSE

The proposed Appendix I 10 C.F.R. 50, Section II,
r

offers as a guide on design objectives for light-water-

cooled nuclear power reactors an estimated annual average

concentration of tritium prior to dilution in a natural

body of water not to exceed 5000 picocuries per liter
above back round. Assuming dilution of 150 Ci/yr of tritium
in the stations circulating water, the annual average discharge

concentration would be less than 150 pCi/liter. This

concentration is at least a factor of.30 less than the pro-

posed limit. Using the more realistic release rate of 20 Ci/yr
of tritium for Unit 2, the annual average discharge concentra-

tions would be less than 20 pCi/liter.
Data resulting from tritium analysis of quarterly

samples of the inlet and discharge flows at Nine Mile Point

Unit 1 consistently indicate a range of 400 to 700 pCi/liter,
the range of lake background. Extensive dilution studies
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made at, the site and the area prior to plant construction

concluded that adequate dilution of plant effluents would

occur.

The sample data referenced above illustrates
that this conclusion was correct and that no buildup of

tritium activity is occurring in the lake.
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MONITORING DURING OPERATION

At various places in the Statement, the, Commission
states that it will require the Applicant to monitor numerous
effects of the plant. For example, thermal discharge, fish
impingement, water quality, fish, benthos and plankton
populations and radiation releases are all to be monitored.
However, the Commission does not include any assurance that
the purposes of the monitoring will actually be accomplished.

The Commission's monitoring guidelines do not
include information necessary for an effective surveillance
process. There is no indication of what will be done if the
monitoring disclosures that the plant is adversely affecting
the environment beyond an acceptable degree. Indeed,
"beyond an acceptable degree" is nowhere defined. In most
cases, adequate standards are not established to determine
what effects would be undesirable. Furthermore, there is no
proposed procedure to mandate mitigation of these effects
through a slow down of the plant, reconstruction of
facilities or termination of operations.

Even if the data is accurately collected, there is
no assurance that it will be reported and acted upon. While
we assume that the Applicant will collect the data, we cannot
assume that it will also report the data if no established
reporting procedures or guidelines exist. It must be
recognized that the reporting of unfavorable data will involve
an enormous conflict'of interest.

Where standards are not established, they must be
drawn up. Where procedures do not exist to assure a complete
and public compliance with environmental criteria, they must.
be articulated in the Statement. Most. of all, methods must
be developed to mitigate the unacceptable effects. The
omission of this data indicates that the Commission has not
considered what must be done to assume that decisions
articulated in the Impact Statement will actually be adhered
to and enforced. Without the establishment of these
procedures and standards the Commission's concern for the
environmental impact of this project would seem to emphasize
minimal, perfunctory compliance with NEPA at the expense of
vigorous, meaning ful environmental surveillance. [Footnotes
omitted b A licant. ]
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Measuring and reporting of plant effluents, site

meteorological parameters, plant operating data, environ-

mental radiological measurements, personnel radiation exposure,

thermal plume measurements and water quality data are

required by the following:
3

C

— AEC Safety Guide 21

— AEC Safety Guide 23

— AEC Technical Specifications for Plant,
L

Operation (both radiological and non-radiological)
— AEC Licensee Radiation Exposure Records

— Various Federal (EPA and Corps of Engineers)

and State Permits and Licenses.

These data and reporting requirements as well as the
IApplicant's records, files and surveillance reports are

, periodically inspected and evaluated for compliance by the
Iregulatory agencies.

In addition the AEC-NYS cooperative arrangement

for a program of environmental effluent monitoring provides

for independent measurements of radioactivity in effluents

and the environment to provide reasonable assurance that

the licensee's effluent analyses and environmental measurements

are valid.
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PROPOSED UP-KEEP OF TRANSMISSION LINES)

The Commission has gone on record stating its desire
to have information on the "types, volume concentrations and
manner and frequency of use" of herbicides and pesticides in
transmission line corridors included in environmental
statements. None of this data is presented in the Draft
Statement; rather, the Commission simply concludes that the
land under the transmission line will be suitable for
agriculture, forest recreation and wildlife habitat. More-
over, not even minimal provision similar to that for
agricultural lands is made to assure that wild growing food
(berries, etc.) will not be contaminated by the Applicant's
procedures. The Commission's uncritical stance exists despite
the Applicant's Environmental Report which states,

...Preparation of the additional rights-of-
way...will be accomplished by Niagara
Mohawk utilizing a variety of clearing
procedures...Clearing.-..will range from
complete removal of woody growth to retention
of all growth, except that which would inter-
fere with the construction or future
maintenance of.the line.

Confidence by the Commission that new biota in the right-of-
way will be re-e'stablished and that the environmental effects
of the line willbe small, is based upon presumed adherence
to federal and state guidelines. However, it has already been
held that the mere observance of guidelines does not substitute
for an agency evaluation of the actual projected environmental
effects. Mere presumptions cannot be substituted for specific
data on this question.

The Commission should review this area again,
paying particular attention to the use of herbicides and
pesticides. A major aid to such an inspection is the recent
testimony on this subject before the New Yor]c State Public
Service Commission. [Footnotes omitted' A licant. ]
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The Applicant has directed considerable testimony

in the referenced NYSPSC hearings pertaining to PSC

Certificates of Environmental Compatibility and Public

Need for 345 kv transmission lines from the Oswego area.

(P.S.C. Case No. 26251).

It is Niagara Mohawk's policy to encourage growth

of desirable species of trees, shrubs and ground covers

which will preserve and enhance the ecological values of

each right-of-way. This will be accomplished on a scheduled
'ebasgs under the supervision of Niagara Mohawk personnel

,and will include selective use of herbicides, approved for
such,.use by appropriate governmental agencies. The

Applicant's guides for the use of herbicides are as follows:

a) Use herbicides such as 2, 4, 5-T or similar
compounds which are approved for use by the U. S. Depart-

ment of Agriculture, U. S. Food and Drug Administration

and U. S. Environmental Protection Agency for the

purpose intended and as prescribed and directed by

registered label.

b) Use no herbicides which are on the New York

State Department of Environmental Conservation restricted
use list.
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c) Use no herbicides within 100 feet of water-

courses or state reforestation areas.

d) Employ selective use of herbicides to main-

tain "tight ground cover" which will allow growth of

compatible weeds and woody species and encourage

wildlife habitat growth.

The Applicant anticipates the use of herbicide

treatment of stumps in initial clearing operations to negate

future sucker growth which would shade out and prevent
Ithe growth of more desirable species. Subsequently, as

field observations dictate, various herbicides and/or

combination of herbicides will be employed on a 'selective

basis to prevent the'growth of those species which could result

in interference and potential short circuit of transmission

lines.

As a part of its testimony in the above-mentioned

case, Applicant presented the direct testimony of Dr. O. G.

Fitzhugh, the former research director in the field of

pesticides of the Federal Drug Administration and the former

chief toxicological adviser to the Office of Pesticides

of the Environmental Protection Agency. Dr. Fitzhugh, who

was the recipient of the Merit Award of 1972 as Toxicologist
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of the Year, stated as follows:

When herbicides are used as intended,
and as directed on the registered label,
the use of herbicides does not constitute
a hazard to human health, to wildlife or
to man's environment. The correct use
benefits both man and his environment.
(Tr. 5277) .

When specifically questioned whether the selective use of

herbicides proposed by Applicant for right,-of-way management

was a safe procedure for man and his environment,

Dr. Pitzhugh responded:

Yes, if the use of herbicides by
Niagara Mohawk does not violate the
use prescribed by the registrations
of such pesticides, there exists no
reason to suspect any hazard to man
or to his environment. (Tr. 5277).
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TRANSPORTATION ACCIDENTS

Assuming the Commission „s own figures, the
disquieting fact appears that there, is a relatively high
probability that during the operation of this reactor there
willbe a transportation accident that will result in
radioactive release. tlhat is questionable is that the
statement's cost benefit analysis does not. reflect this
probability of harm to physical property and human life.

The total transportation figures for new, spent or
waste fuel may be compiled. (30 years is assumed for life of
the ~plant. )

Initial Fueling
New Fuel
Irradiated Fuel
Solid Radioactive Waste
TOTAL

19,200 mi
4,800 mi/yr x30yr

76,000 mi/yr x30yr
46,000 mi/yr x30yr

19,200 mi
144,000 mi

2,280,000 mi
1,260 000 mi
3,703,200 mi

If the Commission's assumption that there will be
an accident for every 750,000 miles is correct, then we can
expect five accidents to occur from the operation of this
plant. Although the type of pac'kage to be used on trucks is
not specified, each one of these accidents can involve a ten
percent, chance of radiation leakage. While the language down
plays the effects of such an accident with words as

'could;'might,'probably, 'highly unlikely, 'some fraction, 'tc.,
there is an indication that such accidents will be serious.
The Commission apparently does not expect, people to linger nea
an irradiated fuel accident because of severe conditions like
fire. This conclusion is dangerously naive; the person may
have no choice; he may be pinned in the wreckage or trying
to rescue a victim. Furthermore, a new fuel accident can
cause a fatal or near fatal accident if one is within 16 feet
of the truck. That does not leave much hope for the drivers.
Additionally, anyone within a 50 foot radius will receive 20
rem. From Hiroshima studies this exposure is enough to
implant a time bomb within a person, only to erupt in cancer
years later.

The candor that is evident in other areas of the
Statement is lacking in this section. The Commission ought
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to consider the following questions in'uture statements on
this plant. First, it, should place a ceiling on accident
risks, taking into consideration the total number of reactors
on a site. Second, the risks involved in transportation
should be adequately considered. Finally, the existing cost
benefit, summary should be augmented with the probabilities of
human property loss through transportation accidents.
[Footnotes omitted b A licant.]

RESPONSE

The Applicant does not concur with the statement

that a "new fuel accident can cause a fatal or near fatal
accident if one is within 16 feet of the truck" or "anyone

within a 50 foot radius will receive 20 rem". Due to

packaging practices and assumptions which must be made to

postulate a criticality the transportation accident described

has too low a probability to warrant consideration.

Radiological effects of transportation of

radioactive materials to and from the nuclear power plants

are the subject of a comprehensive study by the AEC (Environ-

mental Survey of Transportation of Radioactive Materials

to and from Nuclear Power Plants — December 1972). In this

study it was shown that the low probability for severe

accidents and the design requirements for packaging combine
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to limit the radiological effects of transportation accident

to negligible proportions.



127—

CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 15:
STRATEGIC IMPLICATIONS OF SITE LOCATION

Of the Federal Agencies the Commission has listed as
those that have been requested to comment on the Statement, we
believe a crucial department is missing, the Department of
Defense. The creation of this three plant complex, the
planned construction of two or more nuclear plants, and the
collection of fossil fuel plants by the City of Oswego create
a centralized power source for a large section of the
Northeast. A cursory survey of power plants expected in the
area by 1978 indicates that over 4,300 MW of capacity will be
produced near Oswego, over 3000 MW of which will be produced
by nuclear fuel. The amount of electricity to be generated in
this locality will be almost 12% of the total expected
capacity of the New York Power Pool.

The United States has not, been involved in. a war
which required a total mobilization of our economy for
almost 30 years. This record may not continue for another
thirty. If this country was to become embroiled in a full
scale conflict, would the Oswego area become a strategically
vulnerable spot in our ability to defend ourselves? How
necessary would this electricity be during war time? Would
the possiblity of this proposed complex's destruction require
that the reactors be shut down. or people evacuated from the
region? Some light could have been shed on the latter
question if the Commission had postulated a class nine accident.

The Statement is totally lacking in this type of
input and should be supplemented. These are questions that
must be answered by the Commission. The Department of Defense
should review the Statement, for if war does come to the contin-
ental United States, DOD willbe faced with the problem of
protecting the plants and the people of the area. [Footnotes
omitted b A licant.]
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COSTS OF SERIOUS ACCIDENTS

Studies done at Brookhaven Laboratory on the
possible loss-of-coolant-accident have evaluated the amount
of possible damage as compared to the maximum compensation
under the Price-Anderson Act and found the latter did not
approach the costs of the former. This Environmental
Statement not only refuses to discuss and describe the most
serious accidents, it neglects to estimate the costs that
would he involved in any mishaps, not only to the plant
itself, but also to the surrounding human environment. Until
the Emergency Core Cooling System can provide documented
protection, the risk of accident cannot be treated lightly.

Surely, the cost benefit analysis can reflect the
costs of serious accidents and their probability of occurring-
Furthermore, a breakdown should he made showing the burden of
costs assumed by the Applicant, the Government, and the
individual victim. While these costs may be termed

'speculative't

is not unusual for a NEPA cost benefit analysis to include
uncertain or unquantitative costs. They are possible costs
and worthy of the Commission's consideration and evaluation.
[Footnotes omitted h A licant.)

RESPONSE

The costs associated with credible postulated

accidents, i.e., classes 2-8, have not been included as

part of the cost. benefit analysis. .These costs 'are not

required by the AEC "Guide to the Preparation of Environ-

mental Reports for Nuclear Power Plants" or by the annex to

Appendix D 10 C.F.R. 50 as referenced in the following

quotation:
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The occurrences in Class 9 involve sequences
of postulated successive failures more
severe than those postulated for the design
basis for protective systems and engineered
safety features. Their consequences could
be severe. However, the probability of
their occurrence is so sma3.1 that their
environmental risk is extremely low.
Defense in depth (multiple physical barriers),
quality assurance for design, manufacture,
and operation, continued surveillance
and testing, and conservative design are
all applied to provide and maintain the
required high degree of assuxance that potential
accidents in this class are, and will remain,
sufficiently remote in probability that the
environmental risk is extremely low. For these
reasons, it is not necessary to discuss such
events in Applicant's Environmental Reports.
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IRRETRIEVABLE COMMITMENT OF FUEL

The Statement recognizes that uranium-235 is one of
the major resources which will be used by the plant. The
Draft further states that the reactor will consume approxi-
mately 18 metric tons of the substance during thirty years
of operation. However, the Commission has neither assessed
the degree to which this. plant's demand will affect the
reserves nor portrayed this irretrievable loss in its cost.
benefit analysis.

Some people have compared the estimated amount of
available uranium with the projected rate of proliferation
of these reactors and concluded that, there willbe a serious
world-wide shortage within twenty years. The Commissionitself, in its 1971 Annual Report, noted that if eight-year-
forward reserves are to be maintained, then exploration, at
the present discovery" rate, will have to be more than
doubled. The report also mentioned that the discovery rate
over recent years had declined from 8 lbs. to 3.5 lbs. per
foot drilled. If this trend continues, exploration will have
to increase at a more frantic pace or reserves will dwindle
and the cost of fuel will rise appreciably.

Also, significant to the cost benefit study is the ~

efficiency of the instant plant. As with other reactors,
Unit 2 will use an extremely small percentage of the energy
in the uranium mined. To consume this resource at such an
inefficient rate is akin to the killing of buffalo solelyfor their hides. While we realize that existent technology
does not permit, a better rate of nuclear energy utilization,
the process wastes an enormous amount of stored energy which,if not released now, could be more efficiently used in the
future.

The real possibility of an uranium 235 shortage
and the energy wasted in the process should be further
explored by the Commission and the Applicant. First, the
Commission should justify the expected fuel expenditures over
the 30 year life of the plant, and second, it should estimate
the cost of using this fuel now rather than waiting until the
utilized percentage of energy in uranium approaches that of
other fuels. [Footnotes omitted b A licant.]
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The unused portion of the uranium is not lost,
but is available for use as fuel and fertile material

in future reactors.
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REIATIONSHIP OF APPLICANT'S AND NYPP 'S EXCESS RESERVE

A review of New York Power Pool's expected reserve
between 1978 and 1982 reveals that, its planned capacity will
exceed its required capacity from 2770 to 3567 MW. Thus, not
only could the pool afford the loss of two plants the size of
Unit 2, but it could easily sell, if necessary, electricity
from its excess capacity to the Applicant. In its Draft
Statement, the Commission states that Nine Mile Point, Unit 2
is an integral part. of NYpp's plan for meeting its reliability
standard. The above stated facts do not support that assertion.

Assuming the Commission's projected rate of peak
demand growth, which is more realistic than the Applicant's,
there willbe no need for the instant plant's capacity until
1981. In 1981, the projected peak load required reserve will
exceed the total production by 63 MW. Certainly, even if
Unit 2 is delayed until 1982, there would be a large enough
reserve in the power pool to maintain the Applicant's margin
during 1981.

The Commission acknowledges, without any data, that,
the plant could be built to commence operations in 1979. The
staff states that the Applicant did not consider construction
or startup delays in its construction schedule, and therefore
a 1979 startup would be prudent. However, there is nothing to
assure that these delays are not being counted twice, once by
the Applicant and once by the Commission. More than a bare
statement must be presented before the plant's construction
period is justifiably extended into a fifth year.

The Commission should justify the integral nature
of this plant to the power pool, and the reason why it must
be built within this decade to insure the pool's viability.If these conclusions cannot be reasonably drawn, the plant,
should be delayed. [Footnotes omitted b A licant.]
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The first paragraph of this comment indicates

that in the 1978-82 time period the planned capacity of the

New York Power Pool will exceed its required capacity by

2770 to 3567 megawatts. This data is derived from Table III
of the New York Power Pool Report on "Generation Reliability

and Reserve Requirements — November 1972". It is then

reasoned that Unit 2's 1100 megawatts could be delayed

without affecting the Pool's reliability requirements.

Taken out of the context of that Report this may seem

reasonable. However, that so-called "excess" planned

capacity represents margins in excess of required capacity

of only approximately 10/o in 1978 and 8.8/o in 1982. The

required capacity for those years is 33,290 and 40,660

megawatts, respectively.

As stated in the New York Power Pool Report,

the members of the Pool do not expect that the planned

margins will actually occur. During the 1976-82 time

period, there are eighteen (18) distinct units (Table 1)

planned to begin operation with a total additional capacity

of approximately 14,000, megawatts. This is 32/o of the

planned capacity in 1982 or 35/o of required capacity. As
k
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illustrated by recent experience (Table 2), such additions

may be subject to delays in excess of two years on the

average. This indicates, at the current stage of planning,

that it is only prudent to make provision for such unknowns

as construction and licensing delays, new generator

break-in periods, deviations in the load forecast and

dexating of generating equipment. It is only through such

advance planning for contingencies that minimum acceptable

margins can be assured.

One special consideration is the planned delivery

of 800 megawatts from the Province of Quebec in Canada

beginning in 1977. This delivery is subject to periodic

approval by the National Energy Board of Canada. It can

be made only if there is no 'requirement for this energy in

that country. In addition, the load forecast is conservative

in that it includes only a moderate provision for an increase

in electric load due to curtailment of natural gas resources.

Should this curtailment become as severe as some anticipate,

electric loads would increase substantially.

In the context" of this overall plan, the planned

capacity and the need for Unit 2 as part of that plan is

reasonable and necessary.
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TABLE 1 — NEW YORK POWER POOL

PTwlNNl"D CAPACXTY ADDTTIONS 1976-1982

l: t:c.m

'Con Ed Gas Turbines
Northport 4

Size — MW

700'86

CE Purchase from Quebec

Oswego 6

Shoreham 1

Homer City 3

0 6 R. Undetermined

800

850

820

325

300

Breakabeen
Nine Mile Point 2

1000
1100

10

ll
0 6 R Undetermined
Ossining 1

400

600

12 Bell
Ossining 2

St:er ling

830

600
1000

6

Cornwall
Shor cham 2

1000
1100

17

18

Corn+all
NMP Unit;

Total

1000
1100

13,911
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'PAELE 2 — NE'l1 YOKK POWER

POOL'L'NHRATING

UNIT Dl".LAYS

Installation Date

Uni t
Cornwall

Original'chedule

S-67

Actual or
Latest (~)
Forecast

S-P

~S1 1. p<.le e

12 Years

Arthur E<ill 3

Nine Mile 1

S-68
F-68

S-69
W-69

1 Year.

1 Year

Indian Pt. 2

Ginna 1

S-69
S-69

S-73
W-69

4 Years
6 Months

Indian Pt. 3 S-71 W-74 3 Years

Roseton 1 F-72 S-73 9 Months

Roseton 2

Shoreham 1

Bell
PitzPatrick

S-73
S-73
S-73
S-73

P-73
S-77
W-79

F 73

3 Months
4 Years
6 Years
6 Months

Astoria 6

Glenwood GT

S-74
S-74

S-75
S-75

1 Year
1 Year

Northport 4 S 75 S-76 1 Year

Nine Mile 2 S-78 W-78 4 Months

S — Summer
P — Pall
W- Winter

* Latest Porecast for Installation of Future
Units ta):en from NPCC Load and Capacity
Repoxt of March 1973.
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The second paragraph of comment 18 stems from a

misinterpretation of load growth data submitted by Niagara

Mohawk. The load growth data was in fact based on a long-

term growth rate of 4.2/o Peaks incurred in 1971 and 1972

are low because of the adverse business conditions and

unusually high temperatures during the winter period which

caused a temporary variance from the long-term growth .,rate.

Niagara Mohawk is expecting a return to normal during 1973

and 1974 which will result in a higher than average load

growth for these two years. By 1975, Niagara Mohawk

expects peak load to be on the long-texm trend line.

. Regarding the third paragraph of comment 18,

Niagara Mohawk bases the required in-service date for

Nine Mile Unit 2 on the following installed reserve summary:

/o Reserve
Without

Nine Mile 42
With

Nine Mile 42

1978 22.1 38.7

1979

1980

16. 9

11.7

32.8

26.9

The scheduled 1978 in-service date considers not

only the above reserve summary but also contingency for such
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unknowns as construction delays, deviations in load fore-

cast and the break-in period, when the unit first goes

into service. It is only through such contingency planning

that reliable electric service can be assured.

Finally, regarding paragraph 4 of the comment,

Nine Mile Unit 2 is required to meet Niagara Mohawk's

installed reserve requirement as discussed above. This

unit is required as are the other'nits planned by MYPP

member companies, to meet and maintain installed reserve

margins necessary to provide reliable service.
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DETERMINATION OF APPLICANT 'S REQUIRED RESERVE MARGIN

The charts of Table 8.6 in the Commission's Draft,
Statement, indicate, if the Commission's calculations are
accepted, that, without Unit 2 the Applicant will fall below
the necessary 38% reserve margin in 1981. This determination
is arrived at in the following manner: the projected peak
load for a year is subtracted from the planned total
capability in the same year. The resulting difference is
then compared to the projected peak to determine if it is
more or less than the requisite 18%.

A different method for establishing the necessary
surplus is suggested by the wording of the New York Power
Pool's reserve requirements. Specifical'ly, the pamphlet
describing the reserve states:

Each of the seven privately-owned member's
reserve objective margin of 18% by 1975,
is based on their individual annual pea'ks.
Further, these members agree to maintain

'nstalledcapacity for a full year
(seasonally adjusted for ambient tempera-
tures) at least equal to that required to
meet 18% reserve during the member's most
recent peak.

If we are to assume, as seems to be implied, that the most
recent peak is the last annual peak, then the calculations
of the above mentioned table are misleading. Rather than
basing the surplus margin for a particular year on that
year's peak, it should be related to the peak of the year
before. If this is the case, then the necessary MW for 1981
will be the peak of 1980, 6500 MW, times 118%%d, which equals
7776 MW. This latter figure is well below the expected
capacity of 1981. The next year, however, would find the
Applicant falling below the required margin by 63MW, the amount
predicted by the agency for 1981.

In essence, the method used in the draft statement
not only seems inconsistent with the power pool's regulations,
but also pushes up the needed requirements by one year. This
apparent discrepancy must be explained in the final statement.
[Footnotes omitted b A licant.]
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The comment suggests that "rather than base

the surplus margin for a particular year on that. year'

peak, it should be related to the peak of the year before."

Such an interpretation might be gleaned from the wording

of the New York Power Pool Reserve Requirement statement.

However, the intent of the requirement is that each year'
7

Reserve Margin be related to that same year's peak load.

The reliability calculations leading to the 18 percent

reserve requirement for each member are based on this latter
interpretation. Therefore, the possibility for a one-year

de ferral as suggested by the comment does not exis t.
I
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 20:
GENERATION COSTS AND CONSTRUCTION DELAY

Table 2.6 of the Commission's Draft Statement
indicates that completion of the plant could be delayed for
three years without a significant e ffeet on the Applicant '

reserve margin. Further, the question raised in Comment 19
concerning the interpretation of the reserve requirement
rules creates the possibility that. construction could

be'elayeda fourth year. The Commission has neglected to
consider the cost ramifications of construction delay when
determining estimated generating cost. Additionally, the

~ Commission has not considered in the final total life-of-plant
cost all the costs noted by the Applicant. These omissions
are important, as the public, especially the Applicant's
consumers, ought to know all of the cost, ramifications of the
plant so that environmentally related actions can be evaluated
in an economic context.

A comparison of the Applicant's cost charts in the
first supplement to its environmental report, the Commission's
comparative chart concerning alternative sites and an
estimated cost table published at. the end of the Draft
Statement, produce confusing results because they are not
totally consistent. (See attached copies.) Assuming the
Commission's discount rate of 8.75% and the Applicant's
escalation rate of 5.5% (the Commission appears to also use
the latter rate), and assuming that all the figures from
table 10-2 represent 1973 dollars, several calculations made
from this data raise .questions concerning construction delay
and the Commission's analysis.

While the Applicant has included fixed generation
and transmission costs, the Commission has failed to reflect
the same costs in any of the charts. The total excluded
fixed cost represents an annualized expenditure of 74.2
million dollars. Additionally, the Commission ignored
transmission costs of 7 million in chart 10-2 as well as 17
million dollars under operating costs that were listed in
table 9-4. There seems to be no reason for dismissing the
costs of transmissions as production of electricity is
meaningless unless it is conducted off the site. This silent
and progressive omission of millions of dollars should
either be rectified or explained. Assuming the Commission's
economic factors, these omissions will increase the total
life-of-plant cost by 389 million1978 dollars. (See attached
chart.)
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH- GROUP COMMENT NO. 20:
CONTINUED

Since it, seems feasible to delay construction for
three to four years, the statement should specify what
opportunity cost will be forgone [sic1 if all expenditures
are not delayed by that. period of time. Specifically, since
the discount rate is higher than the escalation rate, the
capital costs could he discounted by the difference of the
two rates over the period of construction delay. Similar
calculations could he made for the delay in operation costs.
From these 'savings,'ny 'costs'ould have to he subtracted
which might accrue to the Applicant if the plant was not
built. For example, the higher c'ost of producing electricity
at fossil fuel plants during the 'period of excessive reserves
must be considered. Since this cost would not be very large,it could not reasonably he said to exhaust the money saved
by delay.

The Applicant cannot be heard to argue that it. could
sell its excess electricity unless it changes its reserve
assumptions. Since its peak load calculation includes its net
purchases, it must also include its gross sales. Consequently,it can sell no more than the difference between the electricityit uses for its consumers and the peak load. Therefore, the
Applicant.'s excess power potential cannot be turned into
money. Even if it could under a different model, the
Applicant would have to justify itself as a public utility
acting as an unnecessary investor of the public's money rather
than allowing the public to invest, or use it themselves.

The consumer will be saved a large sum'f money if
the plant is not constructed until it is actually needed.
The "accrued saving will range in the mild.ions of dollars. We
cont'end that. the Commission has not adequately shown monetary
or other considerations which dictate either the Applicant,'s
or the Commission's operation schedule.

Assume the current year is 1972, the year the
reports were published to find 1978 present value of annual
costs. (millions of dollars)
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Amount of annual cost
times

Present value of $ 1 per
period, received at and
for 8.75% at 36th period

then
Amount of annual cost

times
Present value of 41 per
period, received at end
for 8.75% at 6th period

subtract
2nd product from the 1st
1978 present value of annual
costs

99.9

10.87

99.9

4. 52

1085.92

451.55

634.37

Life of plant cost, 1978 present value:

Annual costs
Capital Cost
Transmission Cost
Decommissioning Cost,

TOTAL

634.
381.

8.
3.

1026.

[Footnotes omitted b A licant.]
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Table S3.8.2-2

Summary of Economics

S Jtc Area

Type of Unit
Unit Size (iitf)

Capital Cost
Generation
($ Million)

Transmission
($ llillion)

Annual Costs
($ IIillion)

Fixed
Generation
Transmission

Fuel
~ Operating and

Maintenance.
Generation
Transmission

Total

Present North
Total ($Hillion)

Nine liile Point
Nuclear

1100

381

8

72. 8
1.4

22.9

2.5
0.3

99. 9

936.9

Olcott
Nuclear

1100

397

10

75.8
1.9

22.9

2.5
0. 0

103.5

970.7

Table S3.8.2-3
Economic Factors

Escalat:ion
(G per year)

Fixed Charge Rate
(8 per year of capital)

Fuel Cost ~
(0iiIls/kv~hr )

Operating and Maintenance *
(Iiills/In>br)

Capacity Factor
(percent)

Cost of Capital
(percent)

Economic I.if0
(years)

5 ~ 5

19. 1

2.8

0.3

85

9.6

25



CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMNENT NO. 20 CONTINUED

TABLE 9.4. Comparative Economic Cost of the Station (1100 IMc) at
Alternative Sites (in millions of dollars)

Nine Ifile Point Olcott Riplcy !Paddington

0."spital Cost t ~

Plant .

Transmission
Total
(1978 present vorth)

Annualized Equivalent
over 30-year Life"

Operating Cost (annual)!
Fuel
Plant 0 & If
Tran~mission 0 & M

Total
1978 Present vorth

Total Life-of-Plant Co~t:
1978 Present'4'orth
Annualized Equivalent
over 30-year life"

301
8

389

37,0

.22; 9
2i5
0,3.

25,7
„270

659

62,7

397
10

407

38.8

22,9
2.5
0.4

25.8
271

678

64.6

400
161

561

53.4

22.9
2.5
7.1

32 5
341

902

85.9

397
161

559

53 2

22.9
2,5
7.1

32.5
341

900

85.7
"S". ed on Applicant's estimates (Environmental Report, Supplement 1, Table S1-18; Supplement 3,
, Table S3.8,2-2),

!>aced on 8.75% pcr year discount r tc..
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CONTINUED

TABLc, 10.1. Estimated Generating Cost (in million of dollars)

Construction Cost:
1978 present worth

Annualized (an:ortization
over 30 years)

381

36.3

Operating Cost:
1978 present worth 253

Annualized:
Operation and maintenance 2.5

Fuel 21.

6'ecoranissioningAllowance:
1980 present worth

Total Life-of-Plant Cost:.
1980 present ~orth 637

Annualized equivalent
I,
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RESPONSE

The first sentence of comment 20 states:

Table 2.6 of the Commission's Draft Statement
indicates that completion of the plant could
be delayed for three years without a signi-
ficant effect on the Applicant's reserve
margin.

The Applicant's position is that this statement has been

answered in the Applicant's responses to comments 18 and 19

herein.

Regarding the remainder of the comment, the

annual cost of $ 37.0 million shown in the Draft Statement

includes annual payments to defray capital costs. This cost,

includes only the cost of capital and no taxes are included.

The comment calculates the present worth as of 1972

for the annual payments including capital cost for thirty
years through 2008. This 1972 calculated present worth

cost should not be added to capital costs since these are

included in the annual fixed charges.

The Applicant's.calculations continue to demonstrate

that, even should Unit 2 go in service earlier than absolutely

necessary, there will be no overall economic loss to the

consumer due to differential energy savings and fixed charge

differences.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 21:
PROJECTED PLANT LIFE

The Applicant's Environmental Report states that it
assumes a 25 year life service for nuclear plants. This
determination is reflected in its summary of economics, but
not in the Commission's Draft Statement. Rather, the
Commission merely assumes that the plant's life will be 30
years. That assumption is carried throughout the Commission's
calculations even though it uses some of the same figures as
the Applicant.

An explanation of this discrepency [sic] must be
made. Furthermore, the cost ramifications of the five year
difference must be weighed in the final statement. [Footnotes
omitted b A licant. ]

RESPONSE

The 25-year lifetime used by the Applicant is

based on the determination by the New. York State Public

Service Commission that such a life is appropriate for

rates. The total present worth (1978) savings of using

a 30-year life vs. a 25-year life is about $ 10 million.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 22:
PLANT DECOMMISSION

The Commission states that plans for decommissioning
the plant will command detailed consideration when the useful
life of the plant is about to end and that no specific plan
for decommissioning has been developed. This policy is akin
to that, of the fox that digs a one-hold burrow only to worry
about the second when the need for escape arises. While
technology will undoubtedly advance over the next 30 years,
the basic methods, problems and costs of site reclamation 'can
still be evaluated today. The public ought to know, with as
realistic a degree of specificity as possible, what future
obligations will be created by this plant.

The Applicant's Report states that the radioactive
components will be taken off site and buried. The Commission,
on the other hand, proposes three methods: abandon the plant,
seal off the pipes and keep the area closed to the public;
remove the superstructure and encase the remaining portions in
concrete, or remove everything and fillthe cavities with cleanfill. Any one of these methods involve commitments and costs
which extend far beyond the year 2000. The economic and
environmental effects of the off site storage (or burial) of
radioactive plant components should be evaluated. The period
of time that these effects will be significant should be
determined. Additionally, it seems that the Commission has
decided the preferred method by reference to the estimated
cost. of decommissioning the Elk River Reactor. However, the
statement reflects no reason for selecting either that method
for the instant plant or why that, cost comparison should be
used.

The Commission's estimate for this expense also
raises some questions. While there is little reason to
doubt the basis of the estimated expenditure, if the viability
of the Elk River and Midland plants can be assumed guides,
the proposed figure of 35 million dollars does not seem
realistic for the year 2000. The statement does not note that
a rate of increase for labor and wrecking costs have been
added in the Commission's calculations. Without this
component, the 35 million dollar figure will be very misleading.
This ambiguity should also be explained and reflected in the
estimated generating cost chart. [Footnotes omitted b
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I

RESPONSE

The Applicant did address decommissioning of

Nine Mile Point Unit 2 in,the Environmental Report, but not

the decommissioning costs since this was not a requirement

of the "AEC Regulatory Guide for the Preparation of

Environmental Reports for Nuclear Power Plants". However,

a cursory study of decommissioning Nine Mile Unit 1 was

conducted as outlined in its Environmental Report (page

9.4-2). The 1972 cost is estimated to be $2,000,000 based

on El'k River and Hallam experience. Annual operating cost

of maintaining in a sa fe condition is $ 150, 000.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 23:
RAMIFICATIONS OF PRECEEDING [S IC] COMMENTS

If one word could be used to summarize what all the
previous comments have said about the Commission's Statement,
it, would be 'premature. 'he Draft Statement has all the
indications of a hastily prepared document mean4 to satisfy
minimal statutory requirements. Internal inconsistencies;
inadequate, unreported or uncollected data and poorly
constructed analyses have all contributed to the objections
raised in these comments.

The necessary environmental data is either totally
lacking or deficient for lake currents, vertical isotherms,
wind induced waves, supplementation'nd evaluation of thermal
studies, ascertainment of fish populations and distribution,
exi.tent radiation and expected radioactive accumulations.
Some of the inadequacies are recognized by the Commission;
some are not. However, none of the conclusions reflect this
lack of data, unless the Commission dealt with the inadequacy
by not making a decision, as it did with the inta'ke problem.If the Draft Statement, is to be a reliable document assessing
the potential environmental effect of this plant,'he
Commission mus't delay its Final Statement until this document
is supplemented with the missing data and a reassessment of
the conclusions is made.

Some of the other inadequacies in this draft might
not require a supplement, although the public must be permitted
to review the consequent analysis and conclusions. These
deficiencies include the omission of criteria for intake
acceptability and the various monitoring procedures; the
lightly treated use of herbicides; the lack of a ceiling for
accident risks; the non-articulation of serious accidents
and their costs, and the cursory analysis of construction
starts, cost schedules, periods of plant life and decommissioning
costs.

The time necessary, for the collection of data and
ensuing analysis is available. This 'slack time's
provided by the Commission's projection of peak load demand
and the NYPP's reserve requirements. As the Commission's
own calculations indicate, after the planned commencement
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 23
CONTINUED

of operations, a several year period is available before thisunit's capacity is actually required. There is no pressing
need that the proposed construction schedule be maintained.
Rather, the collection of data and added decision making
that is called for in these comments clearly outweigh any
need to build the nuclear plant by 1978 or 1979.

Since the Commission did not consider the possibility
of construction delay in its study, the Draft Statement is
devoid of the delay's cost ramifications. In essence, this
alternative must be studied since it will provide time for
data collection and decision making, and will save the
consumer millions of dollars, by not paying for something
until its [sic) needed. [Footnotes omitted b A licant.]

RESPONSE

The Applicant's position is that the misappre-

hensionson the part of the Central New York Public Interest
Research Group which are the basis of the sweeping allega-

tions in comment 23 have been resolved by the Applicant's

responses to the preceding comments. In the light of these

responses, the delay which the Group seeks to cause is
unwarranted.
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CENTRAL NEW YORK PUBLIC INTEREST RESEARCH GROUP COMMENT NO. 24:
PROCEDURE DESCRIBED IN STATEMENT ' FORWARD S IC

The procedures outlined in the forward (sic) are not
"consistent with other considerations of national policy,"
in particular, constitutional mandate of due process under
the Fifth Amendment.

The above comments must be reflected in the
Commission's decision making process and reflected in future
statements for Nine Mile Point, Unit, 2. If these considera-
tions are excluded, we have the power under NEPA to sue in
the United States Courts and require that the Commission
fully comply with the aforementioned law. However, before
resorting to -the courts all administrative remedies must
have been exhausted. Since"Calvert Cliffs, the Commission
offers its established hearings on an applicant's construction
pexmit as the administrative forum for environmental
interests. The Commission's regulations detail two
requisites for petitioning to become a party in those hearings.
Either he must petition for full intervention within 30 daysafter announcement of the hearings in the "Federal Register"
or, after that deadline, only if he meets a set. of criteria
which gives the Commission a broad latitude in the use of itsdiscretionally (sic)'ower to admit or exclude the party.-

The notice for Nine Mile Point, Unit 2's
construction permit hearings was published September 23, 1972.
Since the 30 day deadline, the first of three prehearing
conferences has been held. The second conference is expected
to predate the publication of the Final Statement. The
problem is that a person who is not a party but comments on
the Draft Statement, will not be able to determine whether
there are any justiciable issues until the Final Statementis published containing responses to the comments and questions
he has raised.

If issues based on these above comments appear, a
party cannot take them to the courts, since administrative
remedies must be exhausted. Therefore, it is necessary to
become a party to the Commission's hearings. If we or other
parties wished to intervene because of NEPA issues after the
release of the final statement, the current procedures would
have the unconstitutional effect of precluding us, through
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CONTINUED

no fault of our own, from the benefits of two prehearing
conferences that have been accorded other intervenors.

Practically, this 'late'ntervention would prevent
a party from properly arguing issues before the hearing board
on an equal basis with other parties. They also would not
have the opportunity of the first. two prehearing conferences
where the scope of issues are determined, arrangements for
depositions are made and other necessary procedures are-
arranged. Even more important, there would be an extreme
time squeeze to prepare the presentation, arrange for

'itnessesand determine who and what should be discovered.
All other parties would be provided with almost a year to
prepare their cases. Intervenors under NEPA would receive
only a fraction of the time given to others, even though the
issues may be as complex. They would not be able to
adequately take advantage of the Commission's .administrative
remedies.

Announcement of hearings should not be published
until the documents which the hearings review are both
available (the "Preliminary Safety Analysis Report" for -the
construction permit and the Final Statement for NEPA). While
this requirement may indeed delay the proceedings a short

Itime, the delay may force an earlier in depth study of
environmental factors. This change would completely avoid the
possible due process problems we are now facing.

Present procedures discussed in the Draft Statement's
forward and detailed in 10 CFR Parts 2 and 50 Appendix D deny
parties from participating in the full role contemplated by
NEPA. Such a situation is a denial of due process. The only
recourse open to us, if justiciable issues arise in the Final
Statement, will be to invoke the equity power of the United
States District Court. [Footnotes omitted b A licant.]
RESPONSE

No comment.
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CENTRAL NEW YORK 83BLIC INTEREST RESEARCH GROUP
123 Stadium Place, Syracuse, New York

315 476-5541 x4534

March 2, 1973

Deputy Director for Reactor Pro)ects
Directorate of Licensing
United States Atonic Energy Commission
Washington, D c. 20545

Dear Deputy Director:

The attached comments prepared by the Central New York Public
Interest Research group are directed to the "Draft Environmental
Statement by the Directorate of Licensing, United States Atoaic
Energy Commission, related to the Nine Mile Point Nuclear Station,
Niagara Mohawk Power Corporation (Docket No.'0-410) ~

" Prepared
pursuant to the 10 CPR Part 50, Appendix D these comments are
submitted in response to the "Notice of Availability of AEC Draft
Environmental Statement , which appeared in 30 Pederal Register 1659,
January 17, 1973

's

directed by Appendix D, paragraphs 8-10, we shall await the
Commission'o reply to these queri.es before taking further action in
the proceedings for Unit 2.

Sincerely,/
A'-'PJrtg~

Suzhhne M. Spilz
Executive Director
and Attorney

John Cromie
Coaxmnto Coordinator



gkkfg.-'I:Ij4k kk I T . g.k'4l l:. ~ P ~ elfj I> i,J J'ki 'k 'i = wkf.."k'f e'~l

f%P,'e

$ D:) l.ek

P )JJ g g if .,I

'~3."
f ~f fkke T

4I-I

J '<,"'2»

$ ~
'i,i e bk". J

'
I kkJ',

I

l JJee,g I 'I,JJ + Q ~ I I ~ . kke

f k

,pf,. I ig ge." ) $ g, g XkMf
e, «» ' ',3 Q~e J'J" ek

fl'
v

I
„)J'p lg >i J ~elIS

~'Z > fl

<r
C

s'Jf~N
aNec"I

Q kg

4 i el

~ JI fe'ai

I
II

4
JIJlk i jf " ~



TABLE OF CONTENTS

TION ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ > ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~INTRODUC

COMMENT
CO&IENT
COUNT
COYHENT
COMiENT
COL iHENT
COMMENT

CO%ANT
CQYMENT
CormNT
COt'2 iENT
COMMENT

COYHENT
COMMENT

CCYYiENT
COMIENT
COGENT
COMMENT
COKlENT
COMMENT

COMMENT

COMMENT

COMMENT

COMMENT

1: Direction of Lake Currents ...,......,...,,....
2: Exclusive Use of Surface Iootherms ...,........
3: Justification for Reliance on Thermal Studies .
4: Test of Lake Nodal Against NMP 1 Disgharge....
5: Cost Ramifications of Fish Impingement ..., ~ ...
6: Placement of Intake Structure ...,.....,,,.....
7: Correction of Adverse Intake Effects ...,...,.,
0: Cost Evaluation of plater Use ...,,...,,........
9: Pzdwaste System Data ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

10: Pwdioactive Gaseous Effluents,...,....,......ll: Tritium Release ...,...,...,...,...,..........
12: Nonitoring During Operation...,..............
13: Proposed Up-keep of Transmission Lines .......
14: Transportation Accidents .. ~ ...,...,...,......
15: Strategic Implications of Site Location......
16: Cost of Serious Accidents,.....,...,.........
17: Irretrievable Commitment of Fuel .............
10: Relationship of Applicant's and NYPP's Excess
19: Determination of Applicant'o Required Reserve
20: Generation Costs and Construction Delay......
21: Projected Plant Lifeo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ 0 ~ ~ ~

22: Plant Decommission...........................
23: Ramifications of Preceeding Comments.........
24: Procedure Described in Statement's Forward...

~ ~ ~ ~ ~ ~ ~ e

~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ 0 ~ ~

Reserve
Yiargin.

~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ I ~ ~

S CARY ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 l
~ ~ ~ 3
~ ~ 04
~ e ~ 6

~ ~ 7i

~ ~ iC
..11
.,13
,.14
,.16
..10
~ ~ 19
,.20
..22
,.24
..26
~ ~ 2J
..30
..31
..33
..35
..37
..44
..45
..47

49

pf



oeo 0 ~ ~ ( ~ e 0 ~ ~ 00 ~ .. ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 Mls ~ 0 ~ ~ ~ ( IJ P f 0 ~ ~ ~ ~ ~ ~ 0 - ~

~ rt
I

~ I ~ 0, 4 0 ~ 0 0 4 1 4 ~ 0 ~ 4 0 1 ~ 0 1 ~ 0 0, . ( ~ ~ ~ ~ 0 0 0 r, 0' ~ ~ ~ 0 0

4,0 E ~ ~ 0 ~ 0 ~ ~ r ~ I I 4 ~ EI 4

0 ~ 0 . ('

0

~ ~ ~ s,t- John- E'e

O h lh 1

I
I' 1 0 1 ~ ~, E

~ E EQU
M '

~, )le

0r o ~ ~ ~ ~ ~ ~

0 ~ o ~ eM der» ~

~ ~

~ ~ J h IJ

0, ~

0 U 0 ~

t J ( r 1 0 0 0 1

IUer,, ~ 0«e(r tl'o'st el 0 ~ ~ hoo ~ Jeor
0

0 E ~
~ J ~

oh ~,E n

4 ~ Jl ~ 1 - ~ '0 ~ ~ ~ r ~ 0 ~ El ~ ~ rl J 0

~ r ~ ~ ~ 0 ~ ~ 0 0 'I 0 ~ ~ aloe
nn sn ~

Ih

'I If ...re
h

0 ~ 4 ~ o ~ ~ a« ~ ~,U

I
~ 0 Jh ~ 0 ~ 0 0'en ~ ~ 0 ~ 0 ( lha 0

I

0 e 0

~ s

e 0

) Jt

~ 0 ~ ~ e ~ 0 ~ 0 ~

~ ~ ~00 ~ ~ ~ ~ r Iehn 0 « ~ 0

0 0„' 0 ~ 4 0' I Ef. h jt

h

0 ~ E 0 4 J ~ I 4

onenhlee(loon(Iso ft I( ~ I 0 ~ ~ ~ JI 0

~ 'h 1 'I 1 ~ 0 0 4 0 o n t' 0 h U ~ ~ n ~ ~

~ fl ~ 0 ~

0» ~ 0(teo



Although each comment deals with a different aspect of Nine Nile

point, Unit 2, together they illustrate the follwoing general

evaluation of the Commissions's Draft Environmental Statement.

The statement io remature:

Throughout the document, basic data is either missing or

totally inadequate. These deficiencies are so pervasive

as to indicate that the Commission's decision-making process

was at times badly i'mpairg'~> unfounded in fact or oupported

by mere belief and conjecture. The missing data must'be

collected and reported in a supplement to this document and

made available for further comments before the final draft

io published.

Analysis of sons prohlena raised in the draft statenent is

either totally lacking or inadequately discussed. While the

correction of these deficiencies will not necessarily require

a suspension of the schedule for the final statement, these

analyses must be incorporated in the final draft.

The data presented by the Commission and the New York Pcwer

Pool indicate that the electrical capacity of Unit 2 will not

be needed until 1981 or 1982. Therefore, why coxnr,~nce rouocvuc-

tion in 1974, when the plant is neither needed nor adequately

planned2

The consuner would realise considerahle nonetard aevi~as if th~elant
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SUHGQiY Concl'd

Because tha discount rate is higher than the escalation rate, any

delay in construction will produce savings. The "benefits" which

would accrue from an early operation date for a grossly uti-
lized nuclear plant would not approach the savings produced by a

delay.

Procedures for comment and hearin den due rocess:

ABC'a current HBPA procedureo require that partiao to the hearing

which determines the adequacy of 'the final stater ent, petition for

intervention months before the publication of the draft state-

ment. Even if we are admitted as late parties, we would be de-

nied valuable prehearing conferences, discovery and preparation
s

timce Not allowed as much time as other parties, through no

fault of its own, CNY«PIRG would be disadvantaged in its attempts

to delineate issues with the hearing board, to seek out export

advice and testimony and to prepare precise interrogatories.

Thi period for petitioning should commence once 'the final
statement becomes available.
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XNTRODUCTION

These comments are submitted by the Central New Yoxk Public Interest

Research Group, Inc. {CNY-PIRG) and other citizens to the Atomic Energy

Coruisaion in response to the Draft Environmental Statement related to

the Nine Mile Point Nuclear Station of the Niagara Mohawk Power Corporation

(Docket Number 50-410). CNY-PIRG, io joined in these comments by Brian

R. Hedges, Harold X. Abramoon and Suzanne J. Reade, all fellow limited

intervenoro at the hearings on the application of the Niagara Mohawk

Power Corporation for Construction Permit, and all consumers of the

Applicant.

These comments are, in essence, questions designed to elicit constructive

responses by the Commission to ensure that the proposed unit's envixon-

mental effects axe fully evaluated anc'esponsibly answered. While

CNY-PIRG realizes that electrical denanc'.s are constantly increasing,

it does not want the economic, environmental nor o'afety costs of

today's electricity to be a burden on future generations. Therefore, we

have prepared the following comments relating to the construction and

operation of this plant.

Pootnotes in these comments have been abreviated as follows:

DES NMp2 - "Draft Environmental Statement By the Directorate of licensing,
United States Atomic Energy Commission, Related to the Nine Mile Point
Nuclear Station, Niagara Mohawlc Power Corporation," DOC.N0.50-410, Jan.19

NMER - "Nine Mile Point Nuclear Station, Unit 2, Applicant's Environmental
Report Construction Permit Stage", Niagara Mohawk Power Corp., Syracuse,
N.Y. 13202, June 1972.

DES PASNY JAFP - "Draft Environmental Statement By the Directorate of
Licensing, U.S. Atomic Energy Commission, on the Environmental Consid-
erations Related to the Completion and Proposed Operation of the James
of New York", Doc. No. 50-333, Novo

1972'YPP- "Generation Reliability and Reserve Requirements", New Yorlc Power
Pool, Nov, 1972

NEPA - National Environmental Policy Act, PL 91"190.
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CCHt4BNT 1: Direction of Lake Currento

The Statenent depicts three conditions of thernal dispersion through thc
1

water: no current, 0.5 fpo wcoterly current and 0.5 fpo caoterly current.

The docunent aloo otateo that, "Lake currento neaourcd in the vicinity

of the oite appeared to be prinarily wind induced, generally of slow

IIopeed and with relatively frequent changes in the eaot-weot direction."

The otatencnt aloo reports that the winds rapidly affect lake currcnto to

the depth of 33 feet which io seven feet above the approxinatc depth

of diocharge. Furthcrnore, the Applicant hao stated that it aloo tested
4northerly currents, but there io no further nention of these results.

Yoreover, the Applicant hao not designed ito nodel to reflect effecto of

wind.

The Connisoion'o staff hao prenaturely concluded that the oinulated

hydraulic conditions around the cooling ~ater intakeo assure that no

6
appreciable rcci'rculation will occur. Although the nodcl nay be accurate

for currento going coot or wcot, the otatcncnt doeo not oupport an

aoounption that thooe currents are stable during any appreciable period

of tine. Instead, the rulc io relatively frequent changing currento.

The nodel ohould oinulatc the shift in currents and trace the resultant

heat flow before any concluoion io drawn ao to whether the heated

discharge ray be recirculated through the cooling oyotcn. Additionally,

because the northerly and eaoterly windo nay cause recirculation and

reoultant plant inefficiency, thc wind conditiono should bc oinulated

and studied. Thc ranificationo of this cocxmnt nuot not be ignored

when studies are conducted of temperatures at variouo depths in the



A

l

)I



-5"

COlMENT 1: Concl '<

thercnl plune, ao called for in the follcwing corraent.

1
DES tMP2, pp. 3-14, 2-15, 3-16.

2Ibid»p. 2-11
Ibid .
K'ER, p ~ 5.1-2 ~

5DES NYiP2, p.3-13,
61bid,,P. 3-20.
~ibid,,p.2-11.



II

II i*

~a

R„

4 ~



-6-

COMMENT 2: 'Exclusive Use of Surface Isotherms

The Applicant's lake model studies do not present any data on subsurface
1

water temperature. The Report mentions that surveys of temperature at
2various depths were made, but it does not reveal the collected data. Fur-

thormoro, the Draft Statement does not indicate whether the mathematical

model developed and theoretical subourfaco temperature patterns of thermal
3

plume. Accordingly, little, if any, data has been, developed which

would permit the Commission to make informed decisions concerning

effects of heat on the lake'o biota.

Hhile New York State water quality standards are an obvious reason for the

Applicant s preoccupation with surface water isotherms, the Commission
I 4

has not presented any data to modify this bias. This blind deference to

the Applicant's data results in the uac of State'a criterion ao the

only indicator of detrimental environmental impact. Thio typo of reliance

is specifically prohibited by Calvert Cliffo.

The vertical isotherm must be determined to ao accurate a degree ao

possible oo the Commission's decision makera may evaluate the expanse

of water which will be effected by the thermal plum and the probable

effects on animal, plant and bacterial growth.

NMER Sup 4.
Ibid., pp. S4-5.3-22

3DES NMP2, p.3-8.
NMER, p, 5.1-1
Calvert Cliffs v AEC 449 P2d, 1109, 1123, 2ERC 1779, 1789 (D.C. Cir, 1971).
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COMMENT 3: Justification for Reliance on Thermal Studies

The Comd.ssion's staff apparently made a conscientious effort to fully

evaluate the thermal data provided by the Applicant, First, the State-1

cent )uotifies a reliance upon the study's near-field data because the

Applicant's model simulates the geometric and Froudian characteristics

well and that the Reynolds number is approximately 9000, The staff2

then bolsters the Applicant's model results by referring to the con-

sultant's past experience with models for Oswego, Unit 5 and the Janes

A, FitsPatrick Nuclear Plant. However, neither plant is completely3

operational, and thus, the studies can not be assessed for their

reliability. The Commission's research staff expresses explicit

reservations concerning the Applicant's calculations of the for field

plumes, concluding that the interaction between the two "has not been

sufficiently established "

If tho evaluation is accurate, then upon what data,if any> are the Com-

mission's decision makers supporting their conclusions that the plant

io efficiently and adequately deoigned7 Furthermore, how can the

public and reviewing agencies perform their function under NEPA if
the,.data presented in the Statement is later refuted or seriously

questioned in the same document2 Those ambiguities must be eliminated

if the Statement is to be given any credence.

1
DES R4P2, pp, 3"17 to 3 22 ~

Ibid, .p, 3-20 ~

3Ibid,
41bid;, pp 3-20 to 3-22
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C~JSNT 4: Test of Lake Model Against HMP 1 Discharge

In its assessment of the Applicant's hydrothermal analysis, the Commission

states its confidence in the model'o qualitative and near field reliability

and suggests that the Applicant's post operational monitoring program be

designed to improve the state of the art since there are serious doubts
1

as to the model's quantitative accuracy A review of the charts depict»

ing the Unit 1 discharge raise serious questions concerning the model's

qualitative accuracy as well as its quantitative nature, So significant

are these questions, that the Commission'o, decision to first allow the

discharge of Units 1 and 2 to be constructed, and then mandate they be

monitored, makes the Commission sound like the proverbial horse owner

who closed his barn too late.

A consultant to the Applicant, John PE Storr, developed a prototype of

Unit 1's discharge, which io illustrated in plate 10 of the Applicant's
2

ER supplement four. The Applicant's model was made to simulate the

existing conditions of Storr'o prototype, and its results are shown in
3

plate 10, A fair evaluation is made by the Applicant'o staff

In comparing the two plots, a trend in the direction of
the plume development can be seen, The plumes both fcl™
low the shore line and both have an area of high temper"
ature )ust downstream from the Nine Mile Point Unit No.l
discharge, The distinguishing difference is in the surface
temperatures as shown on the two isotherm plots This
resulted in lower dilution numbers of 3.84 and 4,42 versus
5 '9 in the prototype, corresponding to higher average hT's
over 6 ' acres'.

A comparison the staff did not make is one between the model and the

isotherm data of water surface temperaturco recorded from infrared
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CCNNENT 4: Cont'd

radiation on July 22, 1970 and on September 23, 1970 'uantitatively,5

neither the consultant'o nor Storr's model approaches the temperatures

noted on the infrared studies'hile there is a temperature difference
1'f

0,5 «9 0<4T and 0.5 -4.14T for the Applicant's model and Storr's

prototype respectively, the temperature gradients on the infrared map
6

7for July were 0.5 - 18 ~ 0@T and for September, 1 ~ 0 -17 ~ OAT. Although

the current in July was two fpo slower than the model'o, September's
8

current speed equaled the model's Additionally, the ambient temperature

was different fpr all data. The Applicant's was 77.6 F; Storr'sp 63 F;
0

July's 64,5 F, and September's, 68 F ~ If anything, the lower ambient

temperature of the actual surveys should have produced lower&Ts than
10

the Applicant's model, These discrepancies do more than question

the quantitative modeling, they destroy it, The Commission has not in"
eluded the implications of this inacurracy in its calculations, Instead

of accepting the model's results at face value because there is no
'better'ethod,

the model should have been modified to reflect the actual survey

data of Unit 1's discharge

These same charts raise questions about the Commission'o reliance on the

model's qualitative and near field data While there is a degree of

similarity between the Applicant's model and Storr's prototype, the only

favorable statement that can be made for the accuracy of this comparison

with the infrared'ata is that the plume does travel in the same direction
as the current. Not only do the far field isotherms flow closer to shore,

they are also longer and hotter in the actual studies than in the model.

Nore disturbing are the near field isothermo. The Corniosion places a
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CONNENT 4: Concl'd

ll
good deal of faith in the accuracy of the model's near field data Mhile

the model and phototype show the current permitting only a small area

west of the discharge to be heated, the actual isotherms show excessive

hant balnp pullad toward thorn and nuahrootdng out ln a northwaatarly

direction, This comparison proves that the qualitative and near field
aspects of the moc.el are not accurate1 12

The Commission's statement that, "The assessment of the validity of the

Applicant'a conclusions (fron its hydrothermal analysis), therefore, is
based upon limited and incomplete information," ia a gross under-13

statement, To assure that the thermal effects of a plant are understood

to the greatest degree possible and that-state water quality staqdards

are met, the Commission should have the Applicant reassess its modeling

assumptions and evaluate corrective means to bring the model closer to

reality. The comparison of this data shows that the Applicant need not

wait until the completion of the instant unit to. monitor for the "ad"

vancement of the art," it can do so now for advancement of its own model

2
DES KCP2, p, 3-17
NMER Sup 4~ pp, S4 6 3-29'lntdp 18

3~Ibic'. pp S4.6.3-30, plate 10.
4~Ibid p, S4.6 3»30

DES PASNY JAPP~ pp 3-25, 3-26
'fZR,Sup 4, plates 10, 1S ~

See note 5.
SIbid.
9See notes 5,6 ~

DES MP2p p, 3-12
'1Ibidpp 3 20

12See notes 5,6 ~

13DES NHP2, p, 3-17 '
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COMMENT 5: Cost Ramifications of Pish Impingement

In the Commission's own words, "The Applicant has not presented sufficient

data to demonstrate that the Unit 2 intake, as designed, precludes

possibilities of substantial fish kills due to impingement in the intake

ri 1structures." The Draft Statement then calls for further and better

monitoring, Although this suggestion may have been made with good
2

intentions and possibility was born out of the blatant inadequacies in

the Applicant's Report, it blurs the decision making process which the

Statement must reflect,

3It is noted that fish are moot abundant in the area during May However,

there was only one sample at 5MP 1 taken during that key month lash year,

on the night of May 30-31 ' At that time, almost 1,500 fish were counted,4

(or the average of 144 per hour) ~ The second count took place almost

a month later, a time when the fish population could reasonablly be

6
expected to decline —the rate of fish impingement, however, was

7
over five times that of the Hay sample. This data was collected for

Unit 1; the amount of water needed for Unit 2 is even greater, Proporticn-

ally larger numbers of fish can be expected to be impinged in the

instant plant's intake system, The Commission maintains, and we believe

correctly, that the "ecological death" of all the trapped fish appears
8inevitable, While moot of these fish will bc alewives, which'some

authorities might call the starlings of the lake, the actual commercial

or sport value of these fish is not determinative of their place in the

ecosystem or whether their slaughter has environmental significance
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C(AMENT 5: Concl 'd

The Draft Statement also notes that all debris collected on the intake

8 creens wi11 be regularly removed and disposed of at a sani tary landfill
9

site, As debris may mean a ton or so of fish daily in the late spring

and early summer, several related questions must be answered in the Pinal

Statement: Mhat is the pro)ected cost of contracting with a refuse com-

pany to rid the applicant of its dead fish2 Can the ecological kill be

'recycled'« is there a possibility that the fish could be sold or given

away and converted into fertilizer or fish meal (in Canada)2 Moreover,
)

would it not be cheaper to implement the most effective and practical
10

intake system than to pay for massive fish removal each year during

the 30 year life of the plant2

The Commission's recognition of the inadequacy of this data coup1ed with

its subsequent lack of consideration of resultant economic factors clearly

indicate that the Applicant must be required to develop the necessary

information and analyze the annual. coot and euvgt;oI)tBplltlll Alternatives

1DES NMP2, p, 5»6 ~

2Ibid.
3Ibid,, p 2-17

'5HERSup 2, p S2 ~ 1-7.
5DES NMP2~ p~ 5-25 '

PfERp pe 5+5"2 ~

See note 5,
DES NMP2~ p~ 5-23~

9~Ibid, p, 3«36 ~

10Ibid,, p 9-27 '
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CLIENT 6: Placement of Intake Structure

The Commission has combined two pieces of information provided by the

Applicant, that the depth of the intake structure and the water level
1

where the fish tend to concentrate are the same. As was recognized

in the Draft Statement, this placement will create a larger fish kill
than if the intake was placed elsewhere, The Applicant's Envtronnental

Report also illustrates that the model consultant had little difficulty
2

in moving the discharge structure during the testing. It seems to follow

that the same would be true for moving the intake during another series

of tests,

Actually, the Draft Statement neglects to consider, in its recitation of

alternative solutions to the fish impingement problem, the moving of the
3

intake structure to another area. While a relocation may not be a solu"

tion in itself, further surveys may indicate that it is a less expen-

sive method of preventing rLassive fish kills, We feel this area must be

explored further before the Einal Statement is published.

1DES hMP2, pp. 5-22, 5-23 '
hMR Sup 4, pp, S4.2 10 to S4,2-12

'ESMCP2, p 9«27 '
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CADENT 7: Correction of Adverse Intake Effects

This subject is perhaps best expressed in the Commission's Draft State-

ment,

The Applicant will be required to sample and monitor the
intake structures at Unit 1 and PitzPatrick Plant in order
to determine the efficacy of the proposed Unit 2 intake,
Should it prove to be a serious problem, the Applicant
will bo required to modify the design to alleviate the
problem,l

The final cost benefit section in the statement reflects this same

stance.

While the courts have said that NEPA does not require solutions to be
3

proposed for all environmentaal problems, they have held that there is

a heavy burden on the government to gather enough information to show

genuine compliance with the law's requirement that federal decision
4

makers consider environmental effects'ddly enough, the above

quoted statement reflects proposed solutions and an articulated aware-

ness that more information is available than has been collected. What

is lacking, though, is the decision making, An environmental state-

ment can contain all relevant knowledge, but if it Goes not use this

data as the basis for well-reasoned conclusions, it has not performed

its duty.

In this particular case, the quotation Xs 9u;H.ective of n refusal to

make a decision in the face of evidence which challenges the justi-

fication for the Applicant's position, Either the Statement should

reflect what data is available or, if sufficient information has not
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CRPiENT 7: Concl'd

yet been gathered, the specific standards to be net by the eventual solu-

tion aust be carefully enumerated, The reviewers of a draft statement

rust have specific criterion on which to cogent and not merely uncer-

tain 'ifo'nd 'whens'. We should bc afforded this opportunity before

the publication of a final statement

1DES NMP2, p, 8-11 ~

Ibid,, p, 10»5 ~

3Citizens Air ort Committee v Vo1 e 351 P.Sup 52~ 4 E.R.C. 1738 (E.D ~

Va, 1972) ~

Brooks v Vol e 350 P.Sup, 269,276, 4 E.R.C. 1492,1495 (W.D. Wash,, 1972).
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CEMENT 8: Cost Evaluation of Mater Use

Section 10,3,2 of the Commission's cost analysis evaluates the effect

of water use while neglecting to reflect the doubts expressed earlier

in the document. In its summary of costs and benefits, the Commission

calculated the increase in mean surface temperature over the entire lake
1

due to the instant power plant, Such comparisons always show the

impact of the th4rual discharge to be ainiscule, as in this instance, the

hypothized temperature rise is about 0 004 PE These estimates are0

misleading, tending to hide the large amount of heat dispersed into the

water in a localized region. The Draft Statement reports 54 trillion
2

Btu per year will be produced by the plant.

However, the significant thermal effects occur before the heat spreads
3

across a lake The impact of the discharge is a localized one. The

cost benefit analysis must compare this enormous heat release to the

vicinity it affects the most and not merely consider the amount of water

that will be evaporated as if it was distributed uniformly across the

lake

DES NMP2~ p, 10-3 ~

1

Ibid
~Ibid, i p 5-28 ~
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CCNMENT 9: Radwaste System Data

The Commission's assumptions on the radwaste system are confusing and

raise substantial questions'lthough postulation of certain assumptions

may be within the Commission's authority, they must be based upon definite
1facts ~ Purthermore, when they contradict the Applicant's assumptions,

the resultant conflict between the two authorities must be resolved by

an adequate explanation.

Table 3.3 in the Draft Statement contains the principle assumptions

and conditions used in estimating radioactive releases, This table2

offers data without units ~ Iodine partition coefficients, fraction of

iodine passage and decontamination factors are all expressed without

units or explanation. These assumptions should be better explained

so that reviewing agencies and the public can understand the precise

meaning of the staff's model.

The Commission states that its analysis for this section is based on

its own model, adjusted to the instant plant, and on results from re-

view of available data from operating BWR plants, The Applicant, on

the other hand, assumes a model that is based on data from existing

plants and the design basis value from the company which is building
5the reactor for Uni,t 2, The Coaniosion must explain why it felt the

Applicant's model was inadequate, especially in'light of the differing

results'here the Commission found a liquid release of 20 curies per

year for all other isoptopes, the Applicant noted 150 curies per year

for tritium and 20 curies per year for all others. A difference of6
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9: Concl'd

this rm8nitude rust be explained.

1Brooke v Vol e, 350 P. Sup.269, 4 E.R.C. 1492 (W.D. Wash., 1972); Calvert
Cliffs v AEC, 449 E.2 d 1109, 1114, 2 E.R.C. 1779, (D.C. Cir., 1971).

2DES NNP2, pp. 3-24, 3-25
'Ibid.

41bid., p.3-22.
AMER~ p 5 ~ 2-2 ~

6DES NNP2, p. 3-28; RKR, p. 5.2-13 (here tritiun discharge is noted as
165 curies per year, not 150).



COHMENT 10: Radioactive Gaseous Effluento

The Commission presents three radioactive gaseous effluent tables in its
1 2

Statement, one from Unit 1, another from FitzPatrick and the last
3

from Unit 2 ~ Vast differences appear when the air e)ector systems are

compared, For instance, Nine Mile 2 is said to release 17,000 cu/yr of

Xe»133 while the air e)ector systems of FitzPatrick will emit 105,800 cu/yr

of the 'same isotope. Mhile the measurements from Nine Mile Point 1 do

not contain the source of release, they reveal that 61,000 cu/yr of the

same isotope are emitted. The total radioactivity from Unit 2's air
e)ector system is inc'redibly lower than that of FitzPatrick'st Further-

more, the actual measurements from Unit 1 do not seem to correlate with

any of the pro)ected figures for either plant.

Another concern must be whether there is any actual relationship between

the radioactive effluent and the capacity of the reactors, The statement

seems to suggest an inverse proportion, The smallest plant, Unit 1,

with 610 HP, releases 362,000 cu/yr. FitzPatrick, with 821 MW, emits
5about 200,000 cu/yr. The largest, the instant plant, at 1100 MW, io

6
expected to give off 23,000 cu/yr ~ How the planta that consume more

resources, release less radioactivity io a question which must be more

adequately answered.

1 DES NMP2, p. 5-8
Ibid., p. 5-12.

3Ibid., p.3-32.
NMER, p. 1.2-1; Total on DES NMP2, p.5-8 does not indicate all gaseous

material listed on the other two charts.
DES PASNY JAFP, p. 3-1; DES NMP2, p. 5-12

'DESNMP2~ pp 3 l~ 3 32
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COUNT 11: Tritium Release

While tritium emissions do not have ao harmful an effect per quantity on

body tissues as do some isotopes, the element does have a half life of

over twelve years. Furthermore, it is an isotope that corbines readily

with water, and enters the systems of all living things. Because of these

properties, proposed 10 CFR 50 Appendix I deals with tritium separately,

allowing only an annual release of 5000 picocuries per liter prior to
1

dilution in a natural body of water, Although it appears that Unit 2

will meet this standard, several factors in the Draft Statement make

such a result uncertain.

First, Table 2.7 of the Commission's DES lists the amounts of radiation
2monitored in various upstate New York cocnunitics and Toronto, Canada,

The highest tritium count sample of the chart was taken at Nine Mile

Point Inlet, 2400 picocuires ~ Ao there are no ranges shown in the table

for tritium at this locality, there seems to have been only one sample

taken. The actual concentration of tritium in the area's water is
important in light of Appendix I standards since water will be the main

part of the discharge and the tritium therein will have to be measured

with that produced by the plant

Second, while the Comd,aston estimates the amount of tritium release
3over a year, it does so only in curies, not curies per liter. The

expected concentration of tritium in the plant's discharge can not be

accurately ascertained even though the statement does give amounts of

water released through the radwaste system and secondary coolant,
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COMMENT 11: Conc 1 'd

5with sonic exceptions ~ Since the expected picocuries per liter release

is unknown, we are unable to assess the probable corparison of tritium

release with the Cocuission's standards'urthernore, as the half life of

tritiua is significant and a greater concentration can be expected near

the area of discharGe and intake it seens probable that the picocuries

per liter will progressively increase over the 30 year life of the

plant.

The Commission should further assess the present levels of tritium and

ascertain the annual number of picocuriea that will be produced by all
the plants'nce these two factors are established, the staff can then

deternine if the proposed annual liait of 5000 picocuries per liter
will ever bc exceeded by the plant'a discharge.

1
36 E.R. 11113, Proposed hppendix I of 10 CRR 50, Juno 9, 1971
DES KIP2, p. 2-25.

<Ibid., p. 3-20.
Ibid., pp. 3-5, 3-23, 3-27,
Ibid.,3-27, eg. floor drainaGe system
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COH"lEHT 12: >lonitoring During Operation

At various places in the Statement, the Comrhosion states that it will

require the Applicant to monitor numerous effects of the plant. Por

1 2 3
example, thermal discharge, fioh impingement, water quality, fioh,

4 5benthos and planIcton populations and radiation releases are all
to be monitored. However, the Commission does not include any assurance

that the purposes of the monitoring will actually be accomplished.

The Cocniosion'o monitoring guidelines do not include information

necessary for an effective ourveilance process. There io no indication

of what will be done if the monitoring disclosures that the plant io

adversely affecting the environment beyond an acceptable degree. Indeed,

"beyond an acceptable degree" is nowhere defined. In moot cases,

adequate standards are not established to determine what effects would

6bc undesireable. Purthermore, there ia n0 proposed procedure to

mandate mitigation of these effects through a slow down of the plant,

reconstruction of facilitiea or termination of operations.

Even if the data is accurately collected, there is no assurance that

it will be reported and acted upon. [Jhile we assume that the Applicant

will collect the data, we can not assume that it will also rcport the

data if no established reporting procedureo or guidelines exist. It
must be recognized that the reporting of unfavorable data will involve

an enormous conflict of interest.

Llhere standards are not established, they must be drawn up. Slhere

procedureo do not exist to aoaure a complete and public compliance
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CO%ANT 12: Concl 'd «23

with environr ental criteria, they ruat be articulated in the StateL+nt.

Moot of all, nethodo cuot be developed to nitipate the unacceptable

effectc. The oaioaion of thio data indicatea that the Coaaiooion has

0

not conoidered what msst be done to aoouae that decioiono articulated

in the Inpact Statenent will actually be adhered to and enforced.

IJithout the eatabliohrent of theoe procedurea and atandardo the Co~i.aaion'c

concern for the environvental iupact of this project would oeen to

eaphaoize aininnl, perfunctory conpliance with NEPA at the expenoe

of vigorous, c<aningiful environs.'.ental aurveillance.

1
DES KIP2) pp. 3-17, 6-1,

2Ibid., p.6-4.
Ibid., pp. 6-1, 6-4.

4Ibi<'Ibid

Ibid, ~ pp. 3-22, 3-20, 3-29, 6-5 ~

7Ibid., oee pp. 6-2 to 6-5.
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CCNMENT 13: Proposed Up-Iceep of Transnisoion Lines

The Cocked,aston hao gone on recorc'. otating ito deoire to have inforuation

on the "types, volte concentrations anc'. ~~ nner and frequency of use"

of herbicideo and peoticic!eo in tranoaiooion line corridors included
1

in environrental state+ento. None of this data io presented in the

Draft Statement; rather, the Coaaiooion simply concluc'.es that the land

under the tranord.ooion line will be suitable for agriculture, foreot
2

recreation anc'ile!life habitat. Moreover, not even minimal provioion

oiailar to that for agricultual lane'.o is a@de to aosure that wild

growing food (berries,etc.) will not be contaninated by the Applicant'o

procec!ureo. The Commission'o uncritical stance exioto despite the

Applicant'o Hnvironnental Rcport which states,

...Preparation of the additional righto-of-way... will be
acccapliohed by Niagara hohawlc utilizing a variety of clear-
ing procec';ureo... Clearing... will range froa conplete re-
rov 1 of woody.growth to retention of all growth, except that
which would interfere with the construction or future r"in»
tenance of the line. "

P

Confic!ence by the Cocrdosion that nem biota in the right-of-way will
be re-eotabliohed and that the environr;:ental effects of the line will
be scull, io baoed upon presumed adherence to federal and state guide-

lj.lineo. However, it hao already been held that the vere obscrv..nce of

guidelineo c'Aeo not subotitute for an agency evaluation of the actual

projectec environmental effects. Here preounptiono can not bc5

oubotituted for specific data on this question.

The Cocxd.ooion ohoulc! review this area again, paying particular attention

to the uoe of herbicic'.eo and peoticic'.eo. A rejor aic'. to ouch an

inspection io the recent testimony on this subject before the New Yorlc
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CGNNEIIT 13: Concl 'd
6

State Public Service CoarCssion.

"Guide to tho Preparation of Envi~oxiv~utal Ra@orts d'or 14uc1eax Power
Plants", AEC, Issue<'or comment, August 1972, p.l7.

2DHS NIIP2, pp. 4-2, 5-1~ G-ll ~

3I'R4ER, p. 3.2-1.
DI?S KiP2, p.4-2.
Calvert Cliffs v JZC, 449 E. 2 d 1109, 1123, 2 H.R.C.1779, 1769(D.C.Cix.,
HYS Public Service Coded.scion Hearin~ s, "On the Application by lfia~ar

HohawIc Power Corporation for a Certificate of Environmental Capability
Public Need for 325I:V Transmission Line fron Oswego to Volney, 325 I:V
Transmission Line fron Volney to Dewitt and a 735 transoission line
fron Volney to Hdia", Syracuse, Oct. 25, 1972 and Feb. 1, 8, 1973,
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C(RQP2iT 14: Tranoportation Accidents

Assuming the Corned,osion'o own figurc'o, the disquieting fact appcaro

that there io a relatively high probability that during the operation

of this read:or there mill be a transportation accident that mill result

in radioactive release. Uhat io questionable io that the statement'o

coot benefit analyoi.o c'.oeo not reflect thio probability of harn to

physical property and human life.

The total tranoportation figures for ncm, spent, or waotc fuel may bc

compiled. (30 ycaro io assumed for life of thc plant.)

Initial Fueling
Ncm Puel
Irradiated Puel
Solid Radioactive Uaotc
TOTAL

19,200 mi
4,GOO cd./yr x30yr

76,000 ai/yr x30yr
46,000 mi/yr x30yr

19,200 mi
144,000 rd.

2,2SO,OOO ai
1 260 000 mi
3,703,200 mi

If thc Commission'o assumption that there vill be an accident for every
2750,000 miles io correct, thon me can expect five accidents to occur

from the operation of thio plant. Although the typo of package to bc

used on trucko io not specified, each onc of these accidents can involve
3

a ten percent chance of radiation leakage. While the language down

plays the cffccto of ouch an accident with wor«o ao 'could':, 'might',

'probably', highly unlikely', 'some fraction', etc., thoro io an

indication that ouch accidents will be serious. The Comniooion

apparently does not expect people to linger near an irradiated fuel

accident because of severe conditions like fire. This concluoion io

dangerouoly naive; the person may have no choice; hc may bc pinned in

the wreckage c or trying to reocuc a victim. Furthermore, new fuel
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C(MANT 14: Concl 'd

accident can cause a fatal or near fatal accident if one io within 16

feet of the truclc. That does not leave much hope for the drivers,

Additionally, anyone within a 50 foot radius will receive 20 rem.

Prom Hiroshima studies this exposure io enough to implant a time bomb

6
within a person, only to erupt in cancer years later.

The candor that io evident in other areas of the Statement io laching

in this section. The Commission ought to consider the'ollowing

questions in future statements on this plant. First, it should place

a ceiling on accident ri.oleo, taking into consideration the total number

of reactors on a site. Second, the rislco involved in transportation

should be adequately considered. Pinally, the existing cost benefit

summary ohould be augmented with the probabilities of human property

loss through transportation accidents.

1 r

DES HMP2, pp. 5-14, 5-15.
Ibic ~ p p o 7-5 ~

~Ibid., p. 7-6.
~Ibid., pp. 7-6, 7-7.
5Ibid., p. 7-7.
6ii"Somatic Effects of Radiation", Robert B. Roeveo, Assoc. Prof. of
Physiology, SUNY Buffalo, paper presented to Buffalo'Sierra Club,
Peb. 5, 1971.
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COMENT 15: Strategic Implications of Site Location

Of the Federal Agencies the Commission has listed ao those that have

been requested to comment on the Statement, we believe a crucial Qe-

1partment is missing, the Department of Defense. The creation of this

three plant complex, the planned construction of two or more nuclear

plants, anQ the collection of fossil fuel plants by the City of Oswego

create a centralized power aource for a large section of the Northeast.

A cursory survey of power plants expecteQ in the are" by 1978 indicate

that over 4,300 1HC of capacity will be produced near Oswego, over 3000

1%J of which will be produced by nuclear fuel. The amount of electricity
to be generated in this locality will be almost 12% of the total

expecter. capacity of the Hew Yorlc Power Pool.1 3

The United States has not been involved in a war which required a
J

total mobilization of our economy for almost 30 ye"rs. This record

may not continue for another thirty. If this country was to become

embroiled in a full scale conflict, would the Oswego area become a

otrategically vulnerable spot in our ability to defend ouraelvco2

How necessary would this electricity be during war time2 Uould the

possibility of this proposed complex'o destruction require that the

reactors be shut down or people evacuated from the region2 Some light
could have been shed on the latter question if the Commission had

4i
postulated a class nine accident.

The Statement ia totally laclcing in this type of input and should be

supplemented. These are queotiono that quot be answered hy the
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COI<zlBNT 15: Concl'0

Cocaiooion. The Department of Defenoe ohoulc'. review the Statement>

for if ~ar Qoeo cove to the continental Unitecl Stateo, DOD ~~ill be

faced with the problea of protecting the planta anc'. the people of the

area.

n
2

DES NiIP2 p. S-2.
Ib1'<> ~, p. 3-1; DES PhSKV JAP, p. 3-1; NYPP, pp. 21, 22, 25, hQIER, p.l.2-1.
NYPP, p. 7.
DES NHP2, p. 7-2.
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C(KGlE17T 17: Costa of Serious Accidento

Studies done at Brookhaven Laboratory on the possible hse-of-coolant-

accident have evaluated the amount of possible daaag~c as compared to

the vazicua compensation under the Price-Anderson Act and found the
1

latter did not approach the costa of the former. This Environmental

Statement not only refuoca to discuss and describe the moot serious

accidents, it neglects to estimate the costa that would be involved in

any rd.ahapo, not only to the plant itoelf, but aloo to the surrounding
2

huaan environrent. Until the Emergency Core Coolinp Syaten can

provide documented protection, the rislc of accident can not be treated

liphtl.y.

Surely, the coot benefit analysis can reflect the costs of serious

accidents and their probability of occuring. Purthernore, a brea!cdcwn

should be vade ohowingi the burden of coats assured by the Applicant, the

Governaent'., and the individual victim. While these costs may be termed

'speculative't is not unusual for a NEPA cost benefit analysis to
3to include uncertain or unquantitative costa. They are possible

costa and worthy of the Commisaion'o conoideration and evaluation.

"Earthqualcea and Nuclear Power", R.N. Lyon, Oalc Ridge National Laboratoty,
Rcvier, Tn, Pall 196G, p.30.
2DES HMP2, pp. 7-2, 7-5.

NEPA, sec 102 (B)



h

~ '



~03]

CCHtSNT 17: Irretrievable Commitment of I'uel

The Statement recognizes that uranium-235 is one of the ma)or resources
'I

which will be used by the plant. The Draft further states that the

reactor will consume approximately 10 metric tons of the aubotance

1during thiry years of operation, However, the Cocmission has neither

asceosed the degree to which this plant's demand will affect the reserves

nor portrayed thio irretrievable looa in its coot benefit analysis,

Some people have compared the estimated amount of available uranium with

the projected rate of proliferation of theoe reactors and concluded

2that there will be a serious world-wide shortage within twenty years.

The Comniaoiono itself, in its '1971 Annual Report, noted that if eight-

year-forward reserves are to be maintained, then exploration, at the

present diccovery rate, will have to be more than doubled. The3

report alco r entioned that the discovery rate over recent years had

declined from Glbs. to 3.5 lbs. per foot drilled. If this trend

continues, exploration will have to increase at a more frantic pace or

reserves will dwindle and the cost of fuel will rise appreciably.

Also, significant to the cost benefit study is the efficiency of the

instant plant. Ao with other reactors, Unit 2 will uae an extremely
5small percentage of the energy in the uranium mined. To consume this

resource at ouch an inefficient rate is alcin to the Icilling of buffalo

soley for their hides. Uhile we realize that existent technology doea

not permit a better rate of nuclear energy utilization, the process

waateo an enormous amount of stored energy which, if not relcaoed now,
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COMMENT 17: Concl 'd

could be morc efficiently uoed in the future.

The real poaaibility of a uraniun 235 ahortage and the energy waoted

in the proceoe ahould be further explored by the Cona1ooion and the

Applicant. Pirat, the Cocniooion ohould juatify the expected fuel

expenditureo over the 30 year life of the plant, and oecond, it ohould

eatiaate the coot of uoing thic fuel now rather than waiting until the

uti,lized percentage of energy in uranium approacheo that of other

fuelo.

2DBS NHP2, p. 8-14 ~
1

hubbard, H. King, U.ST Geological Survey
Annual Report to Congreoa of the ABC for 15'71", GPO, Jan, 1972, p.136

~Ibid.
5II"Annual Report > Oak Ridge National Laboratory, 1967.
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COiiHBNT 18: Relationship of Applicant's and NYPP's Exceos Reserve

A review of New Yorlc Power Pool'o expected reserve between 1978 and 1982

reveals that its planned capacity will exceed its required capacity froa
1

2770 to 3567 i&i . Thus, not only could the pool afford the loss of two

plants the size of Unit 2, but it could easily sell, if necessary, elec-

tricity fron its excess capacity to the Applicant. In its Draft State-

vent, the Comaiosion states that Nine Nile Point, Unit 2 ia an integral
2

part of NYPP's plan for meeting its reliability standard. The above

stated facto do not support that assertion.

Assuaging the Commission'o pro)ected rate of peak demand growth, which
3

ia more realistic than the Applicant's, there will be no need for the

instant plant'o capacity until 1931. In 1981, the projected peak loaQ
5

required reoerve will exceeQ the total production by 63 kill. Certainly,

even if Unit 2 io delayed until 1932, there would be a large enough

reoerve in the power pool to maintain the Applicant's rmrgin during

1981.

The Could.aoion acknowledges, without any data, that the plant could be

6built to cocr.:ence operations in 1979. The staff states that the

Applicant did not consider conotruction or otartup delays in its
7

construction schedule, and therefore a 1979 otartup mould be prudent.

However, there is nothing to assure that these delays are not being

counted twice, once by the Applicant and once by the Cozmission. Nore

than a bare otatenent rust be presented before the plant's construction

period is )ustifiably extended into a fifth year.
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C(KWZNT 18: Concl 'd

Tho Cooed,saion ohould juotify the inteGral nature of theo plant to

the power pool, and the reaoon why it muot be built within thio decade

to inoure the pool'a viability. If theoe concluoiono can not bo

reaoonably drawn, tl'e plant ohould bo delayed.

1
NYPP,p.7.

2 DES KJP2, p. 0-9.
Ibid., pp. G-l to 0-9; LJheroao all tho facto juatify reliance on

tho Cocaioaion'a projected 4 .2% Growth rate, the'Cocui,ooion hao
neglected to deteraine which rate, 5,2%%u or b.2%%u ohould be rejected.
The aaintenance of both ratoo indicatoa a lapoe in decioion ezQcing.
~DES IRP2, pp. 0-9, G-10

Xbi@., p. 0-10.
~Ibid., p. G-9.
~Laic'.
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COMiENT 19: Determination of Applicant's Required Reserve Nargin

The charts of Table 8.6 in the Commission'o Draft Statement indicate,

if the Commission'o calculations are accepted, that without Unit 2 the
1

Applicant will fall below the necessary 1G/ reserve margin in 1981

'hisdetermination is arrived at in the following manner: the projected

peale load for a year is subtr cted from the planned total capability in the .

sore year. The resulting difference is then compared to the projected

peck po determine if it is more or leos than the requisite 1G/.

A different method for establishing the necessary surplus io suggested by

the wording of the Hew York Power Pool'o reserve
requirements'pecifically,

the pamphlet describing the reserve states,

Each of the seven privately-owned member's reserve
objective rmrgin of lG%%u by 1975, io based on their indi-
vidual annual peaks. Purther, these members agree to
maintain installed capacity for a full year (seasonally
adjusted for ambient temperature) at least equal to that
required to nyet 18/ reserve during the member'o most
recent peak.

If we are to assume, as seems to be implied, that the moot recent peak

is the last annual peak, then the calculationo of the above mentioned

table are misleading. Rather than basing the surplus margin for a

particular year on that year'c peak, it should be related to the

peak of the year before. If this io the case, then the necessary

I~el for 1901 will be the peak of 1900, 6590 NJ, times llG/, which

equals 7776 lZ4. This latter figure ia well below the expected capacity

of 1981. The next year, however, would find the Applicant falling

below the required margin by 63ÃJ, the amount predicted by the

agency for 1901. 3
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COMMENT 19: Concl'd

In eooence, the zmthod uoed in the c~raft otatecent not only oeeao

inconoiotent neith the @wer pool'o regulationo, but aloo puoheo up

the needec'; require@ento by one year. Thio apparent c'iocrepancy cuot

be explains'. in the final otatement.

DES KIP2, p. 3-10.1

NYPP, p,5.
3All fipureo have been extrapolates'rom the clata of table 0.6, DES
K'1P2, p. G-10.
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COIRKNT 20: Generation Costa and Conatruction Delay

Table 8.6 of the Cozxd,aoion'o Draft Statement indicateo that com-

pletion of the plant could be delayed for three yeara without a oig-

nificant effect on the Applicant o reoerve margin. Further, thet 1

queation raioed in Cour:ent 19 concerning the interpretation of the

rcoerve requirerent ruleo createa the poaoibility that conotruction

could be delayed a fourth year. The Cocniaoion hao neglected to

conoidcr the coot ramificationo of conotruction delay <shen determining

eotiuatcd generating coat. lLdditionally, the Coamiooion hao not con"

oidered in the final total life-of-plant coot all the cooto noted by

the Applicant. Theoe os,ooiono axe important, as the public, especially

the Applicant'o conoumero, ought to Icncv~ all of the coot ramificationo

of the plant oo that environantally related actiona can be evaluated

in an economic context.

compariaon of the Ipplicant'8 coot charta in the firot oupplement to

ito environmental report, the Commiaaion'8 comparative chart concerning

alternative oitco and an eatimated coat table publiohed at the end

of the Draft Statement, produce confuaing reaulto becauoe they are not

totally conoiotant. (See ttached copiea.) Aoouming the Corned.ooion'o

diocount rate of C.75/ and the Applicant'o eocalation rate of 5 ''7o

(the Cor~aaion appeaxo to alao uoe the latter rate), and aoouming5

that all the figureo fron table 10-2 repreoont 1973 dollaro, aeveral

calculationo made froa thia data raioe queotiono concerning conotruction

delay nnd the ComnLoaion'a analyoio .
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CQEKHT 20: Cont 'd

While the Applicant has includecl fixed generation and transoiasion

costa, the Cornisaion has failec'. to reflect the sane coats in any of
7the charts. The total excluded fixed coct represents an annualized

expenditure of 74 .2 rd.llion dollars. Additionally, the Coaaioaion

ignored transmission coats of g aillion in chart 10-2 ao well< ao 17

ni.llion dollars under operating costa that were listed in table 9-4.

There seed to be no reason for diooiaoing the coot of transnissionD ao

production of electricity is reaninglesa unleao it ia conducted off
the site. This silent and progressive onission of millions of dollara

should either be rectified or explained. Assuring tho Cormisooion'o

economic factors, these oaissiono will increase the total life-of-
plant coat Ly 309 million 1973 dollaro. (See attached chart.)

Since it ceena feasible to delay construction for three to four years,

the statecont should specify what opportunity cost will be forgone if
all expenditures are not delayed by that period of tire. Specifically,
oince the diocount rate ia higher than the escalation rate, the capital

costs could be discounted by the difference of the two rates over the

period of construction delay. Siailar calcu15.tiono,could be radc for
the delay in operation costa. Pron theae 'savings', any

'costs'ould

have to be cubtracted which aught accrue to the Applicant if the

plant was not built. For exanple, the higher coot of producing

electricity at fossil fuel plants c!uring the period of excessive

reoerveo ruat be conaidered. Since this cost would not be very large,

it could not reasonably be said to exhauot the coney saved by delay.
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COUNT 20: Cont'd

The Applicant can not be heard to argue that it could sell its excess

electricity unless it changes ito reserve aooumptiono. Since its peak
10

load calculation includeo its net purchases, it ruat also include its

gross sales. Consequently, it can sell no more than the difference

between the electricity it uoea for its consumers and the peak load.

Therefore, the Applicant's excess power potential can not be turned into

money. Even if it could under a different model, the Applicant would

have to justify itself ao a public utility acting ao an unnecessary

investor of the public's money rather than allowing the public to

invest or use it themselves.

The consumer will be saved a large sum of money if the plant ia not

conotructed until it is actually needed. The accrued saving will range

in the millions of dollars. Ue contend that the Comniooion has not

adequately ohown monetary or other considerations which dictate either

the Applicant's or the Coraission'o operation ochedule.

1
DES BiP2, p. 0-10.
KKR Sup 1, P. Sl-30; Sup 3, p. S3.0-5.(This latter table contains the

3aace information on the instant reactor ao the former and is attached.)
DES NNP2, p.9-14 (attached) ~

Ibid, p, 10-2 (attached).
Ibid, p. 10-1,; htiER Sup 3, p. S3.0,2-2,
DES RiP2, p. 10-2; Although the table states that the decommissioning al"
lowance and total life of the plant coot are figured in 1900 preaent
worth, we assuage it io in error. Pirot, the decommiaaioning allowance io
said on page 10-1 to be represented in 197C dollars, and second, all
non-annualised figures are totalled without regard to the differing base
years.
See notes 2 to 4.7

See notes 3,4 ~

See DES ECP2, p.9-7.
OIbid

~ p iO-0 i
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C(RZIENT 20: Cont'd

Assur.e the current year is 1972, the year the.reports were published
1

to find 1978 present value of annual costs. (nillions of dollars)

Acount of annual cost
tines

Present value of $ 1 per
perioQ, received at and

for 8.75%%u at 36th period
then

Ar':ount of annual cost
times

Present value of 41 per
period, received at end
for 8.75%%u at 6th perioQ

subtract
2nd product fron the 1st
1978 present value of annual costs

99.9

10.87

99.9

4.52

1085.92

451.55

634.37

Lifo of plant coot 1970 present value:

Annual costs
Capital Coot2
Trans',soion Coot 3

Decorxd.soioning Cost
TOTAL

634.
301.

1026.

1 DIER Sup3, p. S3.8-5,(Total annual costs are not reflected in other
charts.) Sources for discount rates, etc.: Bracl<en,J and Christenoen,
C, Tables for Use in Anal sin Business Decisions, Irwin, FlonewardIll., 1965. and Glover, J.F1., Tables of Con ound Interest Punctions,
G. Uohr, Ann Arbor, Mich., 1930.
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Site Area

Type of Unit

Unit Size /Rid)

Capital Coot
Generation
($ lIillion)

Table S3.3.2-2

Surxmry of Econonica

Nine Nile Point

Nuclear

11CO

'81

Olcott

Nuclear

1100

397

Tranoniooion
($ iiillion) 10

Annual Costa
($ mllion)

Fixed
Generation
Transmission

Puel
Operating anc:

kiaintenance
Generation
Tranomiaaion

72.0
1.4

22.9

2.5
0.3

75.8
1 ~ 9

22.9

2.5
0.4

Total 99.9 103.5

Present >lorth
Total ($ IIillion) 936.9 970.7

Table S3.0.2-3

Economic Pactors

Escalation
(% per year)

Pixel Charge late
(% per year of capi,tal)

5.5

19.1

Puel Coot
Qiillo/Iashr)

Operating and IIaintenance
(Hills/hwhr)

2oo

0.3

Capacity Factor
(percent)

Coot of Capital
(percent)

9'. 6

Econonic Life
(years) 25
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TABLE 9.4. Cor~parative Econonic Cost of the Station (11GQSJe) at
Alternative Sitesa (in ailliono of c'.oilers)

Nine Nile Point Olcott Ripley 7tadc'.in8ton

Capital Cost:
Plant
Transriosion

otal
(ls78 present worth)

Annualizec Equivalent
over 30-year Lifeb

381
0

389

37.0

397
10

407

38.8

400
~ 161

53.4

397
161

559

53.2

Operatin~~ Cost (annual):
Puel
Plant 0 6 N
Transrd,ssion 0 @ N

Tot"1 b
1978 Present north

22.9
2.5
0.3

25.7
270

22.9
2.5
0.4

25.8
271

22.9
2.5
7.1

32.5
341

22 ..".

2.5
7.1

32.5
341

Total Life-of-Plant Cost:
1978 Present %orth
Annualizecl Equivalent
over 33-year life." 62.7

670

64.6

902

05.9

900

85 '

Based on Applicant's esticates (Environz:ental Report, Supplerxnt 1, Table Sl-18; Supplement 3, Table S3.8.2-2}.
bBasec: on G.75% per year discount rate.
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TABLE 10.1 Hotiumted Generating Coot (in nilliona of dollars)

Conotruction Coot:
1970 prcoent worth 301

Annualized (anortization
over 30 yearo) 36.3

Operating Coot:
1970 preoent worth 253

Annualized:
Operation and caintenance 2.5

Puel 21.6

Decocrhaoioninp Allcwance':
1900 preoent worth

Total Life-of-Plant Coot;
1900 preoent worth 637

Annualized equivalent 62
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CCtRKHT 21: Projected Plant Life

Thc Applicant'o Environrcntal 1icport states that it aosuceo a 25 year

1life service for nuclear planto. This deteraination io reflected dn

its sory of ccononico, but not in the Cocmiooion'o Draft Statenent,

. Bather, thc Cocniooion cerely aosuces that the plant'o life will be 30

3years. That aoounption io carried throughout thc Coaaiooion'o cal-

culationo even though it uoco ooce of the sacs figures ac the Applicant.

An explanation of this diocrcpency robot bc nndc. turthcxnorc, thc

coot rard.ficationo of the five year difference ruat bc wciChcd in

the final otatcrent.

1
ESP~ Sup 1, p. Sl-37
~Ibid p. Sl-30.
DES KIP2, p. "-14 ~

Ibid, pp 9"7, 9 14> 9 lg> 10 2.
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C014~iENT 22: Plant Decommiaoion

Tho Commiaaion otateo that piano for dccommiaaioning the plant will
corxmnd dotailcQ conaideration when thc uoeful life of the plant io

about to cnd and that no opecific plan for dccorniaaioning hao bean

,1developed. Thio policy io alcin to that of thc fox that dido a one-

hold burrow only to worry about the oecond when the need for oocape

aricea. While technology will undoubtedly advance over the next 30

yeara, thc 'basic methoQo, problems and coota of oitc reclamation can

otill be evaluated today. The public ought to ?cnow, with aa realiotic

a Qeg~ree of apecificity aa poaoiblc, what future obii~ationo will be

created by thio plant.

The Applicant'a Rcport otateo that tho radioactive componcnto will
2be talon off oite and buried. Thc Cocniaaion, on the other hand, pro-

pooeo three methodo: abandon the plant, coal off tho pipeo anQ lceep thc

area clooed to the public; rcmove the oupcrotructure and cncaoe thc rc-

maining~ portiono in ccncreto, or remove evcrythin„ and fillthe cavitiea
3

with clean fill, Any one of theac rethodo involve commitrcnta and coato

which extend far beyond the year 2003. The economic and enviornrental

effocto of the off cite storago (or burial) of radioactive plant

componontc ohould be ovaluatcQ. Thc period of tine that thcce cffecto

will bo oipnificant ahould be determined. Additionally, it oeemo that

the Cocaiccion haa Qccided thc preferred method by reference to the eo-

timated coat of c.ccommiaaioning thc Elle Pd,vor Pioactor. However, the1

otatemcnt ref lecto no rcacon for aclecting cithor that method for tho

inotant plant or why that coot compariaon ohould bc uoed.
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CCRQlENT 22: Concl'd

The Cormiacion'c eetiaate for thia ozpsnoe alao raiaea ooze queotiona.

Phile there io little reaoon to doubt the basio of the eotimted expendi-

ture, 'if the viability of the Elh River and liidland planta can be

aoouaed guidoo, the propooed figure of 35 aillion dollara doea not

oeea realiatic for the year 200" ~ The otaterJ nt doeo not note that

a rate of increaoe for labor and tneclcing cooto have been added in

the Cormiooion'o calculationo. [lithout thio conponent, the 35

r~illion dollar figure vill be very aioleading. Thio arabiguity

ohould aloo be explained and reflected in the eotiuntcd generating

coot chart. 6

2DES NMP2, p. U-131

KIER, p, 11.0»1.
3DES RIP2, p C-3.
@Ibid'., p, 10-1.
~Zb1<! .
Ib2<., p.lG-2, Table 1G-1.
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CGKK1'7Z 23: tunificationa of Proceeding Cornents

If one word could be used to summarize what all the previous comments

have said about the Commission'o Statement, it would be premature'.

The Draft Statement has all the indications of a hastily prepared

document meant to satisfy minimal statutory reqdireronto. Internal

inconsistencies; inadequate, unreported or uncollected data and

poorly constructed analyses have all contributed to tho objections

raiocd in thoae
comments.'he

necessary environmental data ia either totally lacking or doficiont

for lake currents, vortic 1 isotherm>a, wind induced waves, supple-

mentation and evaluation of thermal studies, aocertainment of

fish populations and distribution., exiotant radiation and expected

radioactive accur~lations. Some of the inadequacies are recognized

by the Commission; some are not. However, none of the concluaiono

reflect this lack of data, unloas the Cocniooion dealt with the

inadequacy by not makinG a decision, as it did with tho intake

problem. If tho Draft Statement io to be a reliable document

assessing the potential environmental effect oi this plant, the

Commission must delay its Pinal St tacont until this document

ia oupplomentod with tho missing data and a reassessment of the

ccncluoions io rndo.

Some of the other inadequacioc in this draft might not require a

supplement, although the public ruat be perni.ttod to review the con-

sequent analysis and conclusiono. Those doficiencies include the
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CGNNBHT 23 Concl 'd

omission of criteria for intake acceptability and the various mon-
C

itoring procedures; the lightly trea'ted use of herbicides; the lack

of a ceiling for accident risks; the non-articulation of serious

accidents and their costs, and the cursory analysis of construction

starts, cost schedules, periods of plant life and decommissioning

costs ~

Tne time necessary for the collection of data and ensuing analysis

is available. This 'slack time's provided by the Commission's
A

projection of peak load demand and the KPiP's reserve requirements.

As the Commission's own calculations indicate,'fter. the planned 0om-

menceRnt of operations, a several year period is available before

this unit's capacity is actually required. There is no pressing

need that the proposed construction :.hedule be maintained. Bather,

the collection of data and added decidion making that is called for
in these counts clearly outweigh any need to build the nuclearl

plant by 1970 or 1979,

Since the Commission did not consider the possibility of construc-

tion delay in its study, the Draft Statement is devoid of the delay's
7

cost ramifications. In essence, this alternative must be studied
l'inceit will provide time for data collection and decision making,

A

and will save the consumer rZllions of dollars,'y not paying for
I

something until its needed.
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CRZZNT 24: Procedure Described in Statement's Poruard

The procedures outlined in the forward are not "consistent with
1

other considerations of national policy", in particular, the concti-

tutional mandate of due process under the Pifth Acendrent.

Tho above corxienta aust be reflected in the Cored.oaion'o decision

rmfcing process and roflectod in future otaterento for Nine Nile Point,
2

Unit 2. Xf those considorationo are excluded; wo have tho power

under NEPA to sue in tho United States Courts and require that the
3

Commission fully coaply with tho aforementioned law. However, be-

fore resorting to the courts all adcdnistrativo remdiea ruat have
4i

been exhausted. Since Calvert Cliffs, tho Cored,onion offers its
eotabliched hearings on an applicant'o construction pernit ao the

5
adniniotrative forun for onvironaontal intoreoto. The Co~aston'o

repulations detail two requisites for petitioninG to become a party

in those hearin~;o. Either ho rust petition for full intervention

within 30 days after announccrent of the hearings in the "Pederal

DeEiater" or, after that deadline, only if he Lecto -" set of critoria
which gives the Corxd.ooion a broad latitude in the use of its discre-

6
tionally power to adnit or exclude the party.

The notice for Nine Yd,lc Point, Unit 2's cnnntiuctlvn pernit ho~ringo
7

was published September 23, 1972. Since tho 30 day deadline, tho
0

first of three prehearing conferences has been held. The'econd

conference is expected to predate the publication of the Pinal
9

Staterent. The problen is that a person who ia not a party but
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COMMENT .24: Cont'd

but coraento on the Draft Statermnt, will not be able to determine

whether there are any juoticiable iooueo until the Pinal Statement

io publiohed containing reoponoea to the commnto and queotiono he

hao raioed.

If iasuea baaed on theoe above coo+ento appear, a party cannot tahe

the~ to the courto, aince adainiotrative rcmedieo riuot be exhauated.

Therefore, it io neceooary to become " party to the Cocaiosion'o

hearingo. If we or other partiea miohed to intervene becauoe of

NEPAL iooueo after the releaoe of the final otaterent, the current

procedureo would have the unconatitutional effect of precluding uo,

through no fault of our own, from the bcnefi,to of two prehearing

conferencoo that have been accorded other intervenoro.

Practically, thio 'late'ntervention mould prevent a party froa

properly arguing iooueo before the hearing board on an equal baoio

with other partieo. They aloo would not have the opportunity of the

firot two prehearing conferenceo where the acope of iooueo are de-

ternined, arranger".ento for depooitiona are cade and other neceooary

procedureo are i arranged. Even more important, there would be an

extrere tir e oqueeze to prepare the preaentation, arrange for wit-
neooeo and detoruine who and what ohould be diocovered. All

other'art%co

would be provided with allot a year to prepare their caoeo.

Xntervenor8 under NHPA would receive only a fraction of the tir:e

given to othero, even though the iooueo any be ao complex. They

would not be able to adequately talce advantage of the Cocniooion'8
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CC?RKNT 24: Concl 'd

adainiotrative reacdieo.

Announcer:ent of hearings ohould not be published until thc docucento

which the hearings review are both available (thc "Prclininary Safety

Analyoio Report" for tho conotruction pcrnit and the Final Statement

for NEPA). 3?hile this rcquirccant any indeed delay the proceedings a

ohort tit:o, thc delay ray force an earlier in depth study of cnviron-

rental factors. Thio change would conpletcly avoid tho poooiblc clue

procooo problono we are now facing.

Present procedureo diocuooed in the Draft Statement'o forward and

Such a situ"

detailed in 10 CFR Parto 2 and 50 Appendix D deny partied from
10

participating in the full,role contcaplated by NEPA.ll
ation io a denial of due proceoo. The only recouroe open to uo,

if )uoticiable ioouco arioc in the Final Statement, will be to invoke

thc equity powor of the United States District Court.

DES NMP2, p. viii; NEPA, occ. 101(b),1

NEPA, occ. 102; 10 CFR 50 Appen. D, 'P A(Q).
Scc also 5 USC 5~ occ, 552(a)(3); EDF v Cor s of En inccro, 470 F.2d. 209,
4 E.R.C. 1721 (" Cir., 1972).
Greene Count v FPC, 455 F.2d. 412,425, 3 E.l;.C. 1595,16C4 (2Cir., 1972);
5 USC 7~sec. 7C4.
10 CFR 50 Appen. D FZ A(10), A('1).

610 CFR 2 oec. 2.7k4 (a); 37 F.R. 20090.
737 F.R. 500".9.
''Notice and Order for Prchearin~, Conference in the Matter of Niagara
Mohawlc Power Corporation (Nine Mile Point Nuclear Station Unit 2)",
Doc. No. 50-410, USA Atonic Energy Corrd.ooion, Nov. 27, 1972.
"Notice and Order for Second Prehearing Conference in the Matter of
Niagara Mohaw?: Power Corporation (Nine Mile Point, Unit 2)", Doc.
No. 50»410, USA Atoaic Energy Coaniooion, Fcb. 26, 1973.
NEPA, aec. 101(a).
Ohio Bell Tele hone Co. v Public Utilitieo Cocmiooion of Ohio, 301
U.S. 292, 57 S.ct ~ '724 (1937) ~
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1.0 INTRODUCTION AND SUMMARY

Nine Mile Point —Unit 2 is a nuclear fueled
boiling water reactor supplying steam to a turbine generator
rated at a nominal 3,323 MWt and approximately 1, 100 MWe
net. The ultimate expected capability is 3,489 MWt and
1,150 MWe net. The unit will be situated on Niagara
Mohawk's Nine Mile Point Site, on the southeast shore of
Lake Ontario, about 8 miles northeast of the city of Oswego,
New York, in the town of Scriba, New York. Commercial
operation is planned for fall of 1982 to meet predicted
system electrical power demands.

In the Unit 2 Environmental Report —Construction
Permit Stage (reference 1), Niagara. Mohawk proposed a
once-through condenser cooling system. This once-through
system was selected because it was concluded after extensive
evaluation that this type of system best balanced economic
generation of power with proper concern for environmental
protection. However, the recent U.S. Environmental
Protection Agency Effluent Guidelines (reference 2) have
caused the approval of once-through condenser cooling to
require the time consuming development, review, and approval
of a demonstration that no harm will occur to the aquatic
community of the receiving water body. Based on the need to
maintain the schedule, Niagara Mohawk has modified the
Unit 2 design to incorporate a natural draft cooling tower
for condenser cooling, a system which conforms to the best
technology economically available as required by the
Environmental Protection Agency Effluent Guidelines 6
Standards (reference 2) . the estimated cost differential
associated with incorporating this system is described in
the Appendix (Section 5.0) of this report.

Section 8. 5. 2 of the Environmental Report
(reference 1) describes the preliminary natural draft
cooling tower design which was considered for Unit 2 along
with the economic and environmental considerations
associated with such a system. The current cooling tower
design which incorporates updated design informa tion is
described in this report. Because a cooling tower vendor
remains to be selected, the information provided is
representative of the types of towers available in the
industry.

The cooling tower will be part of a non-safety
related closed loop system which removes heat from condenser
cooling water during normal operation by passing ambient air
through the cooling water'. The Unit 2 design features which
ensure an adequate ultimate heat sink for safety-related
component, cooling are described in the response to the
Nuclear Regulatory Commission (fcrmerly AEC) Request 2. 38 of
the Unit 2 PSAR (reference 3) . In the closed loop design,
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service water cooling for safety-related components will
continue to be drawn from Lake Ontario. Figure 1 defines
the flow paths for both condenser cooling and service water.
The intake and discharge structures and the service water
piping system have been designed to the same design criteria
described in the Preliminary Safety Analysis Report.
Automatic isolation valves are provided to ensure that a
failure in the circulating water system will not affect the
safety-related service water system. This will ensure that
the requirements for an ultimate heat sink continue to be
met.

The incorporation of a closed loop cooling system
for Unit 2 condenser cooling reduces heat addition to Lake
Ontario, plankton mortality, and . fish impingement as
compared to the once-through design. No significant new
pollutants are introduced as a result of this change.
Environmental considerations associated with the cooling
tower are described in Section 4.0 of this report.
Section 8.5.2 of the Environmental Report (reference')
described 'he estimated impact of the cooling tower design
which was considered as an alternative to once-through
cooling. These estimates of environmental impact are still
generally applicable.

2.0 SYSTEM DESCRIPTION

2.1 Circulatin Water S stem Descri tion

The closed loop circulating water system consists
of the main condenser, the cooling tower, and six
circulating water pumps (See Figure 1) . Water leaves the
cooling tower cold water basin thrcugh a discharge flume.
The discharge flume will include a screennouse containing
panel screens and hoists for their cleaning. The flow from
the discharge flume will be conveyed in two 10 ft diameter
pipes which travel approximately 1400 ft to Unit 2. The
flow will be manifolded at the station into six dry pit
vertical shaft volute pumps which supply water through
individual 6 ft diameter pipes to the condenser. Upon
leaving the condenser, the flow will be manifolded into two
10 ft diameter pipes which return to the cooling tower.

As shown in Figure 1, the discharge of the service
water system will be utilized as makeup to the circulating
water system for evaporation loss and blowdown. The source
of service water will be Lake Ontario via the intake
structure, the intake tunnel, and the screenwell (see
Figure 2) . Service water pumps in the screenwell area will
discharge to two safety related cooling loops and to the
non-safety related reactor building and turbine building
closed loop cooling water systems. Section 10. 17.5 of the
Unit 2 Preliminary Safety Analysis Report (reference 3)
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provides a complete description of the service water system.
Redundant, automatic valves serve to isolate the service
water system from non-saf ety related cooling systems and
from the circulating water system. A portion of the'service
water system discharge will be used for tower makeup with
the remainder being discharged to the lake.

Figure 3 is a schematic of water flow. It shows
average major plant flows in gallons per minute.

Lake Ontario will serve as the receiving body for
the cooling tower blowdown. There are two types of cooling
tower blowdown, fixed flow pressure blowdown and variable
flow pressure blowdown. The fixed flow pressure blowdown is
used for the intake structure, bar rack heating. The
variable flow pressure blowdown is mixed with the service
water bypass flow and is discharged into the lake via the
discharge tunnel (see Figure 3).

During cold weather operation the service water
flow in the screenwell can be tempered with cooling tower
circulating water.

The tower cold water basin is sized to provide a
2 ft freeboard above the normal surface elevation. In the
event of a pump trip, this freeboard will accommodate water
that is in transit in the tower hot water flume,
distribution network, and fill. A basin overflow weir will
be furnished in the event that the blowdown flow is
inadvertently blocked. The overflow will discharge to the
site drainage system.

The condenser was chosen as the result of a
condenser optimization study. The condenser will utilize
admiralty/copper nickel tubes.

2.2 Coolin Tower Location

The location of the natural draft cooling tower is
shown on Figure 2. Based on test borings and probings, the
top of rock at the site varies from elevation 249 (datum) to
elevation 255 in the cooling tower area. The condition and
characteristics of the bedrock are expected to be similar to
those of the general plant site excavation area, where
greenish gray to light gray, moderately hard, fine grained,
and thin bedded Oswego Sandstone is found. The tower will
be founded on rock. Excavation for the pipelines from the
plant to the tower will be in rock.
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2 ~ 3 Coolin Tower Electrical S stems

A 600v electrical feed will be run in a duct line
from Unit 2 to supply power for aircraft warning lights,
several motor operated valves, and associated equipment.

2.4 Circulatin Water Treatment S stem

In order to maintain clean heat exchange surfaces
in the circulating water system, acid and chlorine addition
will be required. No pretreatment of the makeup water, nor
treatment of the cooling tower blowdown will be required due

o the low concentration factor in the tower, which will be
approximately 2.0 or less. Even though, this differs from a
concentration of 2. 5 as mentioned in the Environmental
Report Section 8.5. 2. 2. 3 (reference 1) the impact is
expected to be similar. A description of both the acid and
chlorine feed systems follows.
2.4.1 Acid Feed S stem

Calcium carbonate scaling in piping, in the tower,
and in the condenser will be controlled by converting
calcium carbonate, a natural constituent of the lake water,
to the more stable and soluble calcium sulfate via sulfuric
acid addition. Acid will be added in sufficient quantities
to reduce, but not completely r move, the alkalinity of the
circulating water.

2.4.2 Chlorine Feed S stem

The cooling tower internals offer an excellent
media for growth and reproducticn of algae, fungi, and
bacteria which can cause biological fouling. Therefore,
chlorine treatment will be required to prevent biofouling.
Silts and sands in the makeup water cannot be depended upon
to clean the piping and condenser surfaces, since many of
these solids will settle in the cooling tower basin. (These
solids will be manually removed as required from the tower
basin during plant refueling.)

The condenser and the cooling tower will be treated
with chlorine daily, for a total period not to exceed
2 hours. The 2 hour time limit is dictated by the
Environmental Protection Agency'uidelines (reference 2),
for a single unit. This guideline allows a total residual
chlorine average concentration of 0.2 mg/l and a maximum
concentration of 0.5 mg/l at the blowdown outlet.

Chlorine will be provided by onsite generation of
hypochlorite, thus eliminating the potential dangers
associated with the release of chlorine gas (reference 4) .
Water and sodium chloride will be combined to form a brine
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solution which will be electrolytically converted to a
sodium hypcchlorite solution by the onsite generator. The
amount of hypochlorite generated will be in such small
quantities that no adverse affects are expected in the event
of spillage from either equipment malfunctions or accidents.
The hypochlorite generator, which will be located in the
screenwell area will operate continuously, with the product
solution stored in a holding tank. Chemical feed pumps will
transfer the hypochlorite soluticn from the holding tank to
the point of application. The hypochlorite will be added at
a rate of about 2000 lb/day (2 hour period) to ensure that
the maximum concentration of 0.5 mg/1 (reference 2) is not
exceeded.

3.0 COOLING TONER CHARACTERISTICS

The natural draft cooling tower system for Unit 2

will consist of a single tower approximately 500 feet in
neight with a bottom diameter of approxima'tely 450 feet and
a top diameter of approximately 220 feet. An atmospheric
design condition of 74< F wet bulb temperature and
50 percent relative humidity was selected. During these
conditions the tower is designed to operate at a 16~ F
approach with a 270 F range. The size and design conditions
differ from that previously presented in the Environmental
Report (reference 1), because of updated engineering
information. The environmental impact of this tower
discussed in Sections 4. 5, 4. 6, and 4.7, below, was assessed
for slightly different tower design conditions (approach of
18~ F and range of 28+ F) but this small difference should
have an insignificant effect on the conclusions of these
sections.

Selection of the design conditions was based upon
meteorological data from Rochester, New York, for the period
January 1, 1949, through December 31, 1958. Rochester,
located approximately 70 miles west of the Nine Mile Point
site on the shore of Lake Ontario, is the nearest
meteorological station with a sufficiently long period of
data and a climate approximating that of the site upon which
cooling tower design can be based. From these data, the
frequency distribution of hourly joint dry bulb
temperature — wet bulb temperature occurrences was plotted,
and relative humidity curves were superimposed (Figure 4).
Several trial cooling tower performance curves were also
plotted on this figure, and an assessment of the frequency
of time that the tower's cooling capacity would be exceeded
was made. The performance curve corresponding to a
1. 5 percent equaled-or-exceeded summertime frequency, or
33 hours per year, was selected. This curve is defined for
specification purposes by a design ~~point~> which is at a wet
bulb temperature of 740 F and a relative humidity of
50 percent.
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4.0 ENVIRONMENTAL CONSIDERATIONS

4.1 Effect on A uatic Environment

The Unit 2 Final Environmental Statement
(reference 5) summarized the effect on the aquatic
environment of the once-through cooling system design in
Section 5.5.2. It was concluded that the cooling water
system design as presented would have minimal adverse impact
on the aquatic environment located at Nine Mile Point.
However, the Commis sion reccmmended that ~~As deemed
justified, changes in intake design, modification of
existing intakes, and/or development or implementation of
other preventative methods (of fish impingement) may be
required.~~ In response to the Commis.sion~s advice and as a
part of a reassessment of the economic, operational, and
environmental considerations, Niagara Mohawk has concluded
that the installation of a closed-loop cooling water system
is appropriate.

The closed-loop cooling water system utilizes
approximately 25,000 gpm from the lake as makeup water. The
volume of lake water withdrawn under the closed-loop system
is approximately 6 percent of the water which would have
been drawn for once —through ccoling. The net heat addition
of 0. 74 x 10~ British Thermal Units per hour associated with
the closed-loop cooling system is less than 10 percent of
the net heat addition associated with the once-through
cooling system. The change in cooling water system design
will further reduce the environmental effects which were
found acceptable to the aquatic community at Nine Mile Point
(reference 5) .

4.2 Intake Effects

Niagara Mohawk has accumulated data pertaining to
fish impingement at its Nine Mile Point-Unit 1 plant for
three years. Fish impingement has ranged from 20 per hour
to 1 0,'000 per hour during alewife schooling. Unit 1

withdraws 268,000 gpm from the lake, approximately 8 times
the Unit 2 intake of 32,000 gpm. It is therefore reasonable
to assume that the number of fish impinged at Unit 2 would
be approximately 12 percent of that at Unit 1, and
approximately 6 percent of that which might be expected if
once-through cooling (527,000 gpm) were utilized at Unit 2.

As suggested by the Commission, Niagara Mohawk has
evaluated development of a ~~fish guidance —bypass-return to
lake" system which is designed to reduce the mortality of
fish entering the intake to a level as low as current
technology will support.
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The establishment of closed-loop cooling
supplemented by the Unit 2 fish diversion system will
minimize the adverse effects of the cooling water intake on
the environment. The proposed intake syst m fully conforms
to the best available control technology.

4.3 Entrainment, and Thermal Dischar e Effects-

The Unit 2 Final Environmental Statement
(reference 5) indicated that the impact of entrainment of
the once-through cooling system was not sufficiently adverse
to cause harm to the aquatic community located in the Nine
Mile Point area. The change to a closed-loop cooling water
system reduces the mortality cf planktonic and larval
organisms by a factor of 16 and reinforces the Commission's
original decision that no significant adverse effects on the
lake~s . planktonic populations would result from the
operation of the station.

The cooling tower blowdown thermal discharge system
is designed to meet temperature criteria for lakes as
specified by the New York State Department of Environmental
Conservation. (The winter temperature at the surface of a
lake shall not be raised more than 3 Fahrenheit degrees over
the temperature that existed before the addition of heat of
artificial origin.)

Although the effects associated with the thermal
discharge are similar to those described in the Final
Environmental Statement, the extent of the adverse effects
is expected to be significantly reduced due to the lower
flow of the closed-loop system. In evaluating the
once-through cooling thermal discharge, the Commission
concluded that «thermal discharge effects will be
insignificant in terms of ecological relationships in the
lake as a whole.« Thus, the impact of the closed-loop
cooling blowdown discharge also supports the original
Commission decision regarding environmental ef fects
associated with a thermal discharge.

4.4 Chemical Dischar e to Water Bod

The 12,357 gpm tower blowdown, as measured by flow
meter in the blowdown piping within the station, will
contain approximately 2 times the concentrations of
chemicals found in the natural lake water due to evaporation
and recirculation of the coolant. The blowdown will also
contain an additional 28 ppm chloride and 77 ppm sulfate
from chemical treatment of circulating water (See Sections
2. 4. 1 and 2.4.2 above). After discharge into the lake the
effluent will be diluted with the ambient lake water.,
Approximately 10 dilutions would occur before the effluent
would reach the boundary described by a 3~ F temperature
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increase isotherm when the temperature differential across
the condenser equals 30< F. The chemical concentrations in
the. blowdown will then be virtually the same as those in the
natural lake water. Therefore, no adverse chemical effects
on the water quality, the aquatic biota, or the people using
the water are expected.

4.5 Water Consum tion
Most of the heat rejected in the cooling tower is

transferred to the atmosphere by the evaporation of a small
portion of the circulation flew. Water from the service
water system is used for makeup to the tower. The average
evaporation rate throughout the year for average weather
conditions is 11,000 gpm with a maximum evaporation rate of
12,000 gpm expected.

This evaporation computed for an average year is
about 0.001 percent of the water contained in Lake Ontario.
This is negligible in comparison to other water losses from
the lake. It is not expected that this small percentage of
water removed each year from Take Ontario would have any
effect on the people, property, and industries using the
lake water.

4.6 .Water Drift
Airflow through the tower entrains droplets formed

by mechanical breakup of the cooling water as it travels
through the tower fill. The droplets which pass upward
through the drift eliminators will exit the tower as drift.
The drift is carried varying distances downwind with the
smallest particles rising the highest and falling at the
lowest speeds.

The amount of drift emitted from the cooling tower
depends upon the type and manufacturer of the tower. For
this report a drift rate of 0.002 percent of the circulating
water flow, a rate currently being guaranteed by cooling
tower manufacturers, was chosen for the Unit 2 drift
analysis.

A mathematical computer model (reference 6) was
used to predict the distribution cf drift from the cooling
tower. Average annual drift deposition Mates are calculated
separately for the total dissolved solids (salt) portion and
the water content portion of the droplets.

Input data to the drift model consist of the
cooling tower characteristics and 10 years of Rochester
weather data. Figure 5 shows the total water drift
accumulation in lb/acre/yr for the proposed natural draft
cooling tower. Maximum water drift amounts of approximately
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700 lb/acre/yr were predicted to occur about 7000 ft north
to northeast of the tower.

4.7 Salt Drift
Based on the above model, the maximum salt

deposition will be approximately 0.3 lb/acre/yr at 7000 ft
NNE of the tower which is in Lake Ontario. The maximum
deposition on any land is somewhat less as shown on
Figure 6. This low rate of salt deposition is not
measurable and should not have a detrimental impact on
surrounding soils or vegetation.

4.8 F in ~ and Icin
Ambient air induced through evaporative cooling

towers becomes heated and moisture laden, and upon discharge
from the towers forms a plume. The frequency of occurrence
and extent of the visible portion of the plume depend on the
meteorological conditions existing at the time, and on the
design and physical parameters of the tower. A mathematical
model (reference 7) was used in coincidence with
simultaneous observations of wind speed, wind direction,
temperature, and relative humidity to determine the plume
size and configuration. Rochester meteorological data from
the period 1955 to 1964 were used.

The mathematical model used to determine plume
extent takes into account entrainment of ambient air,
momentum of the balanced plume-environment system, buoyancyforce and heat content of the plume. Equations of
continuity, mass conservation, and momentum conservation
along the axis of the pl ume and, in the transverse
direction, conservation of heat flux and geometrical
relationships, are expressed in seven ordinary differential
equations (See Figure 7) . The differential equations
describing the plume characteristics are transformed into a
series of finite difference equations for density, mean
radius, moisture content, mean velocity, and angle of the
centerline with respect to the source. For given cooling
tower operating conditions and specified meteorological
conditions, the mathematical model calculates the size and
conf iguration of the visible plume. The plume is visible
when the air in the plume is at or below its saturation
temperature. Ambient air at 100 percent relative humidity
is not included as a given meteorological condition becauseit is assumed that fog occurs naturally at this condition.
Since the plume from the cooling tower does not reach the
ground it will not contribute tc nor will it intensify the
natural fog.
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The mathematical model is constructed to accept
meteorological parameters as input which are grouped into
the following classes:

AIR
TEMPERATURE o F

RELATIVE
HUMIDITY

PERCENT
WIND SPEED

-20 to -10
-9 to 0
1 to 10
11 to 20
21 to 30
31 to 40
41 to 50
51 to 60
61 to 70
71 to 80
81 to 90
91 to 100
>101

0 to 25
26 to

40'1to 50
51 to 60
61 to 70
71 to 75
76 to 80
81 to 85
86 to 90
91 to 93
94 to 96
97 to 99

0 to 23to7
8 to 12
13 to 17
18 to 22
23 to 27

. 28 to 32
>33

Wind data near ground level (60 ft from 1/'1/55 through
12/1/62, 20 ft, from 12/1/62'hrough 12/31/64) were used in
the model. Although substantially below the level through
which the plume is transported, plume length within several
thousand feet of the tower should be reasonably estimated by
the model, and plume rise will appear somewhat higher using
observation near ground level.
Given the above information, the model calculates for each
combination of variables the spatial extent of the visible
plume in terms cf plume length, trajectory, and radius.
These data are then summarized for all meteorological
combinations on grids with dimensions of 1, 500 feet
(vertical) by 5,000 feet (horizontal) showing the frequency
of occurrence of visible plumes by percent of total time. A
comparison of values calculated by this model to observed
cooling tower values can be found in (reference 8).

Figures 8 through 12 present the percent of time a
visible plume is predicted to occur for the proposed Unit 2
natural draft cooling tower for each wind direction quadrant
and for all wind directions combined. As depicted by these
figures, the plume remains aloft because it is released into
the atmosphere 500 ft. above plant, grade and has initial
momentum and buoyancy. Occurrences of plumes below the top
of the tower are noted during strong wind conditions, and
are due to turbulence introduced by the tower. However,
based on actual observation the model may overpredict the
occurence of this condition (reference 9) . In any event no
downwashing of the plume to the ground will occur and there
will be no groundlevel fogging.
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It should be mentioned that for a given hour under,
specific meteorological conditions the plume may rise
several thousand feet into the air. This phenomenon for
natural draft cooling towers has been observed
(reference 10) . However, on days when long or highly
visible plumes may occur (that is, when the relative
humidity is high), natural cloud formation is often observed
and the visible plume may merge with the clouds.

Interference of the visible plume with air traffic
should be minimal since the nearest commercial airport is
approximately 35 miles from the proposed tower site
(reference 1) . As mentioned above, atmospheric conditions
which cause long or highly visible plumes which might have
the potential for reaching an airport's air space, are also
conducive for the formation of natural clouds.

Effluent emitted from the natural draft cooling
tower when air temperatures are less than 32~ F, has the
potential for causing icing in the vicinity of the tower.
This is due to water drift deposition and from splashing or
blow through of cooling water at the air inlet louvers.
Based on a review cf water drift deposition accumulation
during freezing temperatures, it was found that the
potential for icing due to drift deposition is minimal.
That is, icing amounts per year would be less than
0.002 inches. Natural ice storms in this region can deposit
several tenths of an inch of ice during a single storm.
Building structures and transmission lines in the region are
designed to withstand moderate natural ice loadings, and
therefore, icing effects due to water drift are
insignificant.

Splashing or blow through of cooling water from a
natural draft tower is dependent upon tower design and
atmospheric conditions. Since the type of natural draft
tower for Unit 2 has not been selected, quantitative
determination of this phenomenon cannot be completed.
However, icing from splashing or blow through is not
expected to be extensive. For example, proper alignment of
internal wind baffles in the base of the tower (counterflow)will assist in reducing blow through. Furthermore, high
winds, on the order of 30 mph or more, in conjunction with
freezing temperatures are needed to produce icing in the
vicinity near the tower. Finally, for a buildup of ice to
occur, the condition of high winds and freezing temperatures
would need to persist for an extended period of time. The
frequency of occurrence of these conditions is dependent on
wind direction, but is not expected to be large. Therefore,
while localized icing due to splashing or blow through of
cooling tower water may occur, it should not be extensive or
of long duration.
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4.9 Noise

Natural draft cooling tower noise is generated by
the cooling water cascading through the packing and falling
into the basin. For power plants with cooling towers and a
modest amount of exterior noise ccntrol, the sound level at
the site boundary is usually dominated by the tower noise.
The sound levels representative cf natural draft cooling
towers were predicted based on measurements of approximately
half of the large natural draft towers operating in the
country at the time of the survey (references 11, 12). The
predicted sound levels for Unit 2 are presented as a series
of sound level contours, in 5 dBA increments, produced by
the plant with a tower.

The proposed New York State Noise Code requires
that the night-time sound levels not exceed 45 dBA at a
commercial-industrial property line. This proposed code
will be used for the following analysis.

The night-time ambient sound levels near the
boundaries of the Nine Mile Point site are given in
Figure 14. These measurements represent the community
background noise or ambient without the influence of the
Units 1 and 2.

These levels can be compared to the expected sound
leve3. contours for a natural draft cooling tower shown in
Figure 15. Table 5 presents this comparison in terms of the
noise impact at these locations. The sound levels from the
natural draft cooling tower are seen to be very near the
ambient levels at some of the measurement locations. Zt
should be noted that the noise wculd have to be 5 dBA above
the ambient before it would become easily noticeable to
residents of the surrounding area.

The expected sound level for Unit 2 with the
natural draft tower is always at least 5 dBA below the
proposed noise cede limit as shown in Table 5A. The
predicted sound levels produced by Unit 2, excluding the
tower as shown in Figure 16, are 9 to 13 dBA below the
proposed 45 dBA limit. The sound from the plant adds about
1 dBA to the property line scund levels produced by the
natural draft cooling towers. The use of a natural draft
cooling tower for Unit 2 will not cause any problem with
respect to meeting noise codes.

4. 10 Aesthetics

The potential visual effect of the cooling tower
consists of the structure itself and the condensed water
vapor plume. A natural draft cooling tower can have far
field visibility due to its large size and height, and its
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water plume, depending upon the direction from which it is
viewed and the topography between the tower and to the
viewer.

4.11 Li uid Badwaste Effluent Dilution
Liquid radwaste discharge is diluted by the cooling

"ower blowdown and service water bypass before being
discharged to Lake Ontario. Analysis performed shows that
the dilution results in radiation dosage via liquid pathways
to be in compliance with Appendix I of 10CFR50 (reference
13) .
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5 ~ 0 APPENDIX - PRELIMINARY COST DIFFERENTIAL BETWEEN COOLING
TOWER SYSTEM AND A ONCE-THROUGH COOLING SYSTEM

The overall cost of the cooling tower system is
estimated to be $ 13,421,000 more than the once-through
system. The costs are surrearized in the tabulation below.

1. Expenditures Previously Committed

A.
B.

2. Direct Cost Differential

Engineering 6 Design Services
Once-through Thermal Discharge

Model Studies
Total

$ 495,000

563 000
$ 1,058,000

($ 6,712,000)

3. Engineering Services Cost Differential $ 142,000

4. Operational Cost Penalties $ 18 933 000

$ 13,421,000

A detailed discussion of these items follows:

A. The engineering and design completed, which was
abandoned with the adoption of cooling towers, is
estimated to have cost $ 495,000.

B. The model studies completed to prove that the
once-through discharge complies with thermal
criteria set forth by the NYDEC have cost $563,000.

(2) Direct Cost Differential (See Table A-1)

The once-through system is more costly because of
increased water flow which results in larger structures
and equipment and the requirements for fish diversion.
The Closed LooK: System requires the additional cost of
the natural draft tower.

(3) En ineerin Services Cost Differential
The earlier effort cn once-through design is

conceptually complete as is the present closed loop
design, and the estimate tc ccmplete either system as of
April 1, 1976, differs by only $ 142,000 additional for
once-through design.
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(4) 0 rational Cost Penalties (See Table A-2)

The differential operating costs associated with
the cooling tower, as compared to one~through cooling
over the life of plant, are $ 18,933,000 as outlined in
Table A-2.





16.

TABLE A-1
DIRECT COST COMPARISON OF ONCE-THROUGH VERSUS

CLOSED-LCOP COOLING SYSTEM- ESTIMATE (D)

Once-Throu h
(B.C)

Chemical Treatment System
Circulating Water System, Intake

and Discharge Tunnel, Screenwell
Intake Structure (Structural Cost)
Intake Structure

(Equipment and Piping)
Special Screens for

Fish Removal
Piping and Fish Removal Equipment

in Screenwell
Fish Diversion-Motive Force Pumps
Booster Pump House 8 Unit 1

Piping (650 ft. of 120 in. Pipe)
Tunnel (Add 200 ft. to

Unit 2 Tunnel)
Larger Diffuser Tunnel With

Additional Risers
Cooling Tower Discharge Structure

Model Study

Totals

Notes:

$ NA $ 425,000

392,000

432,000

86,000
235,00 0

1,280'00
600,000

300,000

2,000,00'0

NA

15,000

144,000

86i000
29,000

NA
NA

NA

50 000

$55,459,000 $ 48~747,000

41,004~000 (A) 47~058,000 (E)
9,040,000 940~000

A. «Once-Through Cooling" design includes offshore fish
diversion and screenwell fish diversion.

B. Cooling Tower hased on 16 degree approach 27 degree
range, natural draft tower.

C. "Closed Loop Cooling« design includes screenwell fish
diversion.

D. All costs for equipment and structures are Sept. 15, 1975,
direct cost" cnly.

E. Includes cost of cooling tower (approximately
$ 10,000i000) .
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TABLE A-2
OPERATIONAL COST PENALTIES ASSOCIATED WITH

CLOSED LOOP COOLING SYSTEM-ESTIMATE

Differential capitalized fuel costs
Differential capability cost (yearly avg.)
Differential capability due to fish

removal energy
Capitalized cost of additives overlife of plant

Total

$ 3 ~377,000
15,286,000

{730,000)

1 000 000

$ 18~933~000

Notes:

A. Fuel cost based on $ 24,085/Btu of unit heat rate.

B. Capability cost based on $ 990/kw.

C. "Once-Through Cooling~~ design includes offshore fish
diversion and screenwell fish diversion.

D. «Closed Loop Cooling~~ design includes screenwell fish
diversion.
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SOUND LEVEL VARIATIONS FROM NEW YORK STATE = NOISE- CODE- LIMITS.
AT MOST. CRITICAL LOCATION

NINE MILE POINT- NUCLEAR- STATION- —- UNIT- 2
NIAGARA MOHAWK POWER CORPORATION-

Noise Code- Limits-at. Nearest-Pro ert Line=

45-dBA Residentia~l - '65-dBA. Industrial
Plant Level (without tower) -9 dBA+ ;-20 dBA

Natural Draft Cooling Tower
-5 dBA ,-11 dBA

~Negative sign indicates level is below noise code limit.
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NOTES:

QI FLOW VALUES ARE IN GALLONS PER
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BASIC ASSUMPTIONS

0 PLUME INDUCED TURBULENCE PREVAILS.
Q ROUND BUOYANT TURBULENT JET THEORY APPLIED.
6 MIXING AND ENTRAINMENT MECHANISM TAKES

PLACE OF DISPERSION MECHANISM.
6 GAUSSIAN DISTRIBUTION FOR HEAT MOISTURE

DENSITY AND VELOCITY PROFILES.
9 HEAT, MOISTURE, BUOYANCYAND MOMENTUM CONSERVED.

BASIC EQUATIONS

CONTINUITY:

b (2U cos8+V) =2b (am V+at U sin8 cos8)d 2

x-MOMENTUM:

d b 2;——(2U cos8+V) cos8 =
d$ 2

2bU(amV+at Usin8cos8)+ —CdU bsin 8
~2

u
(Ta,F«H)

T,P,C

BOUNDARIES OF
VISIBLE PLUME z

z-MOMENTUM-

d b 2.——(2U cos8+V) «sin8 =
ds 2

b g Pa,
—~ CdU bsin 8 cos8

Ve,Te Pe, e
'(E IT)

U = AMBIENT WIND SPEED
Ta=AMBIENT DRY BULB TEMPERATURE
RH= AMBIENT RELATIVE HUMIDITY
V =PLUME VELOCITY
T =PLUME TEMPERATURE
P = PLUME DENSITY
P a=AMBIENT AIR DENSITY
C = DRAG COEFFICIENT
S =DISTANCE ALONG PLUME CENTERLINE

DENSITY:

b (2U cos8+V)(Pa-P) =0d

CONSERVATION-

b (2U cos8+V) 4 =O
d

GEOMETRIC:

—=case —=sin8dx dz
ds 's

8 =ANGLE BETWEEN THE AXIS OF THE PLUME AT ANY POINT
ON THE AXIS AND THE HORIZONTAL

b =LOCAL CHARACTERISTIC/LENGTH, LINEARLYRELATED TO
THE STANDARD DEVIATION OF MOISTURE CONCENTRATION
THE PLUME DIAMETER IS CALCULATEDFROM THIS LENGTH
AS 2va b.

am=MOMENTUM ENTRAINMENT COEFFICIENT
at =THERMAL ENTRAINMENTCOEFFICIENT

Cd =DRAG COEFFICIENT

g =ACCELERATION OF GRAVITY

$ =MOISTURE CONCENTRATION ALONG PLUME CENTERLINE

FIGURE 7

COOLING TOWER PL«UME
MATHEMATICALMODEL
NINE MILE POINT NUCLEAR STATION-UNIT2
NIAGARA MOHAWK POWER CORPORATION
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TABLE 1

COMMUNITY.NOISE IMPACT

NINE MILE-POINT. NUCLEAR STATION-- UNIT 2
NIAGARA MOHAWK- POWER CORPORATION-

Measurement-Locations.

No.2 ~ - — No.3= No. 4 =No.5- No.6

Ambient Sound Levels 34 dBA 38 dBA 36 dBA 29 dBA 35 dBA

Plant Area 3 dB 6 dB 3 dB

Natural Draft Cooling Tower 4 dB 1 dB'- 1 dB 10 dB 5 dB

Page 1 of 1
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Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracuse, New York 13202

Attn: Mr. John L. Hilke
Manager, Nuclear Generating Expansion Projects

Transmittal
Geologic Investigation of Nine Mile Unit 2
An Interim Report
Niagara Mohawk Power Corporation'criba, New York
04707B-DN-L0263

Gentlemen:

Accompanying this letter is a transmittal of our report "Geologic Investi-
gation of Nine Mile Unit 2, An Interim Report". This report describes the
geologic structures in the northern part of the Unit 2 site and attempts
to define the original age of these structures. To date, our investigations
lead us to believe that the anticlines, monoclines, drag folds and small
scale thrust faults described in this report originated more than 200
million years ago. In our opinion; the formation of these features does
not repre'sent a safety hazard to the Unit 2 site or the existing power
plants in the immediate vicinity..
Stress measurements are planned at the site and they should provide valuable
data concerning the relative orientation and magnitude of the current stress
field in „relation to these structures. Our ongoing studies will also address
the possibility of recurrent movement along bedding plane faults as a result
of glacial and/or stress related phenomena. Additional studies will be made
of the significance of'the contorted clays encountered near the top of bed-
rock in the heater bay area.

We will continue to keep you informed of any significant developments from
our investigation. If you have any questions regarding this report, do not
hesitate to call.

Very truly yours,

DAMES 6 MOO

Joseph A. Fischer

JAF/JJM/ls
John J. Markham
Project Manager 04 707B"DN-L0263
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GEOLOGIC INVESTIGATION OF NINE MILE 2 — AN INTERIM REPORT
ABSTRACT

The site at Nine Mile 2 is underlain by the Upper Ordovician

Oswego formation which comprises an interlayered sequence of
~ sandstone, siltstone and shale. Superimposed on these strata

are small, low-amplitude anticlines, monoclines, and bedding-

plane slip with associated drag folds and thrust faults. The

'eometries and kinematics of the aforementioned folds and

faults are similar and suggest that they may be cogenetic.
'he possible mechanisms and significance of bedding plane

slip are being investigated in conjunction with ongoing

,'tudies at the site.

~ Additionally, there is a system of vertical fractures which

strike east-northeast and northwest and are members of the

regional fracture system. The orientation of the members of
the regional fracture system suggests that these structures

may be genetically related to the folding and low angle faulting.
No compelling evidence has been encountered to indicate that

,

the folds and faults were produced by penecontemporaneous

slumping. Furthermore, these structures were also seen in

the deepest part of the excavation. Thus, it is suggested

that they may have formed during a tectonic episode which

," occurred in the Ordovician to Permian interval when similar
structures developed elsewhere.

1.0 INTRODUCTION

The Nine Mile 2 site is located on the south shore of Lake

Ontario, about 13 km, east of Oswego, New York in the liest
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of Texas 7-l/2 minute quadrangle (Figure l). The onsite
excavations expose an interlayered sequence of thinly bedded

protoquartzite, siltstone and shale, at lower elevations,
which grades upward into an assemblage where thicker sand-

stone beds are more abundant. Collectively these rocks belong

to the Upper Ordovician Oswego formation. Regional geologic

conditions have been previously addressed in the Nine Mile

Point Unit 2 PSAR.

Paleochannels, cross beds; ripple marks and mudcracks are
1

primary structures which denote a deltaic or tidal flat
depositional environment. Structures indicative of penecon-

temporaneous deformation are present in the form of nearly
recumbent folds and flow rolls (Figures 2 and 3).

Superimposed on the strata are a number of short, generally

planar, vertical to nearly vertical fractures which occur

throughout the site and are most commonly restricted to
sandstone layers of variable thickness. Besides the fractures,
other structures include low amplitude anticlines, monoclinal

flexures, low angle faults with associated recumbent

to nearly recumbent drag folds and a single strike-slip faul't.

For the purpose of this report, the site is divided into two

sections. The Radwaste Trenches, Heater Bay, Normal Switch

Gear Building, Circulating Water Intake Building and the

Reactor constitute the northern section (Figure 4), and the

DAMQS 8 MOORIB



Cooling Tower Piping Trench and associated trenches comprise

the southern section. Of the aforementioned geologic struc-

tures all, except the strike-slip fault, are restricted to

the northern portion of the site. The strike-slip fault
occurs in the southern portion of the site, is oriented

about 280'-290'nd shows a nearly vertical dip in the bed-

rock. The three-dimensional kinematics along this fault in

the cooling tower area indicates net slip dominated by a

left-lateral strike-slip component accompanied by a minor

dip-slip component. This fault is the subject of a separate,

ongoing investigation and will not be discussed further in

this report.

yP

The object of thi,s report is twofold. First, it is intended

,

to describe the structural elements in the northern half of

the site and, secondly, to attempt to define the original
~, age of these structures. However, it is realized that. struc-

" tures can experience subsequent rejuvenation and this topic,

! like that of the strike-slip fault, is presently being

,

addressed by the ongoing investigation.

2.0 STRUCTURAL ELEMENTS IN THE NORTHERN PORTION OF THE SITE

2.1 GENERAL STATEMENT

"'everal structures 'indicative of at least localized crustal

shortening crop out at various locations throughout the

DAMLS 8 NOORQ





northern half of the site. Among these are small anticlines,
monoclinal flexures, low angle faults and associated,

overturned drag folds. Fxcept for those in the Reactor excava-

tion, all of these structures were seen very near the present-

day surface. The age and origin of these structures were

the major concerns of this study.

2.2 NORTH RADWASTE TRENCH

The North Radwaste Trench is about 12 m long and exposes a

vertical section about 5 m thick. The north wall and floor
of this trench (Figures 5-7) display a monoclinal flexure

with the steep limb striking nearly north and dipping 30'o
the west. Smaller-scale, north-northeast structures which

include a ruptured anticline (Figure Sa), a sharp asymmetrical

fold (incipient reverse fault?) and a slightly asymmetrical,

mildly overturned anticline with an axis plunging either
02'n

the direction 026'r 05'n the direction 210 * (Figure

Sb), appear on the north wall west of the hinge of the

larger monocline. These structures are restricted to thinly
bedded units on the lower part of the wall, but are absent

from the upper portion which consists of thicker sandstone
H

beds. In. these sandstone beds deformation is generally

expressed as brecciation of the lower portions of the beds

although there are local occurrences of breccia within the

interior of some of the affected beds (Figure 7). All of

these. structures apparently developed in association with

*Axes determined by construction of a -diagram rather than
a unique best-fit. See axes marked bq and b'4 on Figure 13.
No uniquely oriented'great circle accommodated all of the
bedding data. DAMQS 8 MOORB
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bedding plane slip which occurred in response to a nearly

eastwest horizontal maximum principal compressive stress.

Despite the apparent contemporaneity of these structures,

they do not provide a unique kinematic picture. For example,

the monoclinal flexure (Figure 7) and the slightly over-

turned (to the west) anticline (Figure Sb) indicate that the

upper layers slid westward relative to the underlying units.

The ruptured anticline (Figure Sa} and the prominent monocline,

which may be an incipient reverse fault (Figure Sb), indicate

an opposing movement sense, i.e. the upper units moved

eastwardly relative to the lower ones. It seems likely that

these small structures may have formed due to impedance of

the relative translation of upper units westward over the

lower units.

The folding, seen at all scales on the north wall, describes

a pattern of cumulative heterogeneous strain, however, each

folded layer consists of individual segments which experienced

rigid body rotation with no internal bending. This indicates

that the actively deformed beds were brittle and unable to

sustain significant bending prior to rupture along extension

fractures.

A number of structures, which occur on the south wall of

this trench (Figures 9 and l0), are inferred to be related,

temporally and dynamically, to the structures seen on the

north wall. In other words, all structures in this trench
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might be interpreted as having formed at the same time and in

response to the same stress system. The" structures on the

south wall appear at different scales and are restricted

to thinly bedded units seen along the bottom half of the

wall. They include nearly recumbent folds and'monoclinal

flexures (Figures ll-l3).

together all observed structures on the south wall lie along

a zone of variable width which shows an overall easterly dip

of about 20', although, locally it parallels bedding (Figures

9 and ll). They, like their counterparts on the north wall,

developed due to slippage along several bedding planes with

the upper layers having been displaced to the west relative

to the lower layers.

One of the monoclinal structures overlies an overturned fold
seen just above the floor (Figure 12). The axis of the

monocline plunges 05'n the direction 006'b in Figure
5

14) .

The rocks near the hinge of the underlying fold occur as

small, brecciated fragments. Those affected by the monocline

are much less intensely disrupted although the warpinq dis-
rupted the cohesion within the thicker layers which has

accentuated the presence of the thin laminations within

those layers.

DAMQS C MOOAQ



A small drag fold lies within the deformed zone at a higher

stratigraphic level than the monocline (Figure 13). The

axis of this fold trends 010'nd is approximately horizontal.

As on the north wall, the deformed rocks on the south wall

locally outline folded patterns, but individual segments lack

any evidence of internal rotational strain. This, combined

with the brecciation associated with the folding (Figure 12),

illustrates that the sediments behaved as brittle bodies

during deformation.

One of the most significant features observed in this trench

is the independent behavior of strata on opposite walls. In

other words, the small-scale structures cannot be traced

across the trench from one wall to the other such that for

each structure seen on one wall there is a correspondingly

identical structure at the same stratigraphic level on the

opposite wall (compare Figures 5 and 9).

2.3 HEATER BAY AND THE SOUTH- RADWASTE TRENCH

Structures in these areas are similar to those seen in the

North Radwaste Trench and include nearly recumbent, slightly
overturned and upright flexural folds (Figures 15-17). On the

south wall of the Heater Bay there is a zone of variable width

marked by folding, brecciation and ruptured and rotated beds

(Figure 17). This zone of deformation is commonly parallel to
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layering; however, locally, where it crosses layering, it
dips to the east. It extends westward from the edge of the

South Radwaste Trench, across part of the south wall of the

Heater Bay, to a terraced upper level above this wall.

Orientations of three of the structural elements within this
zone have been recorded. The first of these is an upright

anticline seen on the terraced upper level (Figure 18a). This

fold appears to have formed as part of a decollement because

bedding directly beneath it has not been disturbed. Thinly

"bedded sandstone units mark the upper limit of the fold;
during folding the tensile strength of one of these layers

was exceeded which resulted in rupture followed by rigid body

rotation (Figure 18b). The base of a thicker, superjacent

sandstone bed was brecciated in. order to accommodate the folding

which occurred beneath it. The axis of this anticline plunges

05'n the direction 025'b>, Figure 14).

A second low amplitude, open anticline was recognized on

the floor of the upper terraced level, east of the afore-

mentioned fold (Figure 19}. The axis of this fold plunges
02'n

the direction 007'b7, Figure 14). The third structure,

an overturned fold, was identified between the first two

folds (Figure 20). In addition to these folds there are

larger overturned drag folds on the south wall of the Heater

Bay which were formed as a consequence of low angle

faulting.
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The north wall of the South Radwaste Trench, which is con-

tiguous with the southeast corner of the Heater Bay, displays

other structural elements. One of these is an isolated,

somewhat elliptical block of s'andstone with the upper and

lower edges parallel to layering (Figure 21). Thin sedimentary

layers on the west side of this block are bowed around the

block. A second example shows a wedge-shaped segment of

sandstone which has become detached from, and has overridden,

the segment to which it was formerly attached (Figure 22).

Immediately to the east is a gentle anticline involving thinly
laminated sandstone beds (Figure 23). The axis of this fold

plunges 02'n the direction 036'bl, Figure 14). In addition,

there are other structures as well as randomly oriented fragments

of shale, which, due to their chaotic nature, resemble a very

small scale wildflysch (Figure 24). The spatial relationships

among these,.and other structures on this wall, are shown in

Figure 25.

The overall configuration of the various structural elements

within this portion of the site is consonant, with relative

westward translation of the upper layers over the lower layers.

However, there are localized small structures which, albeit

genetically related to the others, indicate an opposing sense

of relative motion (Figure 26}.

As in the case of the rocks in the North Radwaste Trench,

there is no one to one correspondence of structures across
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the South Radwaste Trench which is only about 5 m wide

(Figure 27). For example, on the south wall, there are

relatively large drag folds marked by individual, homo-

geneously strained segments which do not appear on the north

wall (Figure 25). This indicates that the rocks on 'each

side of this trench have responded independently to the

causative stress system.

Locally, the deformation zone on the upper level of the

Heater Bay is filled with a very "plastic", calcareous

brown-gray clay which contains delicately preserved convoluted

laminations, the origin of which is unknown (Figure 28).

This clay, which consists mainly of illite and chlorite,
also occurs as interstratal infilling on the east wall of

the Heater Bay. This material is similar to the calcareous

clay and silty clay of Quaternary. age which locally overlies

bedrock across the site; a total of two pollen grains were

identified in two samples extracted from this clay. The

presence of pollen, although sparse, and the similarity of

this material to the overlying unconsolidated sed'iments and

the presence of open, sub-horizontal fractures near the top

of bedrock elsewhere on the site suggest that this interstratal

clay may be Quaternary in age. However, an older age cannot

be ruled out.

2.4 CIRCULATING WATER INTAKE BUILDING

In this area a sandstone layer 150 cm thick is deformed in a

monoclinal flexure, the axis of which trends about 015
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Numerous extension fractures cut. the entire thickness of

this sandstone an'd are consistently normal to layering

across the entire fold. It is inferred that these fractures

formed in the early stages of the folding and 'were rotated

with bedding during the later stages of folding.

2.5 NORMAL SWITCH GEAR BUILDING

The major structure in the Normal Switch Gear Building is

a broad, open, upright anticline seen in a trench'eneath the

main portion of the floor (Figure 29). The axis of this fold

plunges 02'n the direction 347'. Spatially related to the

folding are small monoclines and overturned folds which

deformed thinly bedded sandstone, siltstone and shale. They

occur north of the anticline (Figure 30), as well as along the

eastwardly dipping limb, and were produced by relative differ-
ential slip of the upper layers westward over the underlying

layers.

2.6 NORTH NOTCH OF THE REACTOR

This exposure is about 5-6m wide and, as in the Radwaste

Trenches, reveals structures indicative of different responses

to the same stress system. On the north wall thin layers of

sandstone, siltstone and shale, sandwiched between thicker

sandstone beds, were deformed into an asymmetric fold which

continues eastwardly into a nearly upright anticline in
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which the axis plunges 24'n the direction 150'Figure 3la

and b, Figure 14). On the south wall there are two distinct
monoclinal flexures separated vertically by a thin intervening

sandstone layer, which is, itself, gently warped (Figure 3lb).

The upper flexure is a slightly overturned (to the east)

anticline which passes upward into.a monocline. The axis is
approximately horizontal and trends 015'. Thus, the structures

seen on opposite walls of this exposure are markedly discordant.

The asymmetry of the folds on both walls indicates that the

upper beds have slid eastward relative to the underlying layers,

a movement sense which is contradictory to all others (of

approximately equal size} which-were observed elsewhere on

the site.

II

2.7 SUMMARY AND INTERPRETATIONS

Folds, most. of which are asymmetric, and small low angle

, reverse faults crop out at various locations throughout, the

northern half of the site. Besides being asymmetric the

folds are commonly characterized by the presence of individual

layers which have first failed along extension fractures and

then later rotated as rigid segments. These segments, when

combined, outline a fold pattern although they exhibit little
or no evidence of internal heterogeneous strain. Moreover,

many of the sandstone layers consist of several thin laminae

which, in the undeformed state, combine to produce a coherent,

12
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relatively thick (several cms) bed. Bedding-plane slip and

flexural-slip folding have destroyed this cohesion, resulting

in a definition of folds by thinly layered beds (e.g. Figure

Sb). There are also examples of undeformed, nearly horizontal,

thinly bedded rocks which. pass laterally into a folded

configuration. Generally, though, the thicker sandstone

units slid along bedding planes without having experienced

any internal heterogeneous, strain. This interstratal slip
produced instabilities in the thinly layered strata which

responded by folding or rupturing and sliding short distances

over the layers to which they were formerly attached.

There are several examples in which layered sequences have

responded independently to deformation. In addition to the

lack of a one.to one correlation of individual structures

across a trench and the local discordance observed in t'e
notch of the reactor, this is exemplified by the scatter of

fold axes (Figure 14}. Donath (personal communication, 1976)

indicated that shale, when wet, can produce the independent

behavior and ultimate configuration of nearly adjacent

stacked sequences. Despite the independent behavior of the

rocks and the scatter of fold axes, many of the individual

folds trend. north-northeast. Furthermore, the individual

structures seen in the northern half of the site, except for

those in the reactor, lie along a north-northeast trend.

The nature of all of the structural elements, and their

general indication of a common movement plan (upper layers

13

DAMIQS 6 MOORIQ





west relative to lower strata), suggest that they are cogenetic.

They are inferred to have formed in response to a stress

system such that the greatest principal stress was compressional,

horizontal and oriented approximately west to west-northwest.
P

This stress system resulted in bedding-plane slip in which

thicker sequences slid past one another. This, in turn,

produced the smaller folds and reverse faults. Since the

average apparent dip of the strata is horizontal in a nearly

east-west cross section and because these structures were

also observed at, and near, the base of the reactor, approx-

imately 24m below the surface, it is unlikely that gravity

was responsible for their development. It is, therefore,

suggested that they may have been produced by an orogeni-

cally-induced stress system.

It was originally suspected, largely because of the indepen-

dent behavior of nearly adjacent strata, and the presence of

soft sedimentary structures, that deformation occurred when

the rocks were in a semi-lithified state. However, the

H'ccurrencesof rigidly rotated sandstone blocks, closely

spaced extension fractures cutting a 150 cm thick, folded

sandstone layer and brecciation and xigid body rotation of

shale fragments all indicate that the entire sedimentary

section was completely lithified prior to the onset, of

deformation and *deformation was not the result of
penecon-'emporaneous

slumping.

14
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2.8 AGE OF BEDDING PLANE FAULTS

The absolute age of the structures in the northern part of

the site is presently undefinable. Members of a regional

fracture system are present throughout the site but. no age

relationship between them and the other structural elements

could be established (see Appendix A). However, the presence

of calcareous clay provides a ualitative minimum age of the

low angle faulting. This clay, which contains delicate

convoluted laminations (Figure 28) is similar in appearance

Q

rocks in the southern part of the site. This material was

recognized within the deformation zone at the south end of

the Heater Bay. Since the primary structures in the clay

have not been subsequently deformed, it is evident that
deformation of bedrock predated the development of the

convoluted laminations. If the low angle faults and asso-

ciated structures were orogenically induced, they probably

formed during the Ordovician to Permian interval when

similar structures developed elsewhere.

In summary, there are faults in the northern portion of the

site which formed in response to crustal compression. They

may have formed more than 200 million years ago. To date,

geologic conditions have not allowed a more exact determination

of the age of formation of these structures.

l5
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APPENDIX A
FRACTURES

A.l TREATMENT OF DATA

Onsite 282 fractures were measured, 175 from the northern

part of the excavation, and 107 from the Cooling Tower

Piping Trench in the southern part*. Poles to the fractures

were plotted on two equal area net, lower hemisphere projections

(one for each part of the site) and contoured using an

interval of 5 points/1 percent area (Figures A-1 and A-2). A

fracture set is defined by the point of maximum concentration

within an assemblage completely enclosed by the outermost

contour which represents 5 points/1 percent area.

A.2 RESULTS

In the northern part of the site two major fracture sets

were recognized. The first is oriented 318' 90'nd the

second 072' 90'Figures A-1 and A-3). In addition, minor

concentrations define sets oriented 012'- 90', 024' 90',

284' 90'nd 354' 85'. In the Cooling Tower Piping Trench

the greatest number of fractures belong to a set. having an

average attitude of 310' 90'hich is, in effect, the same

as one of the major sets in the northern part of the excavation.

Lesser concentrations define sets with average attitudes of

068 — 90 190 — 79 , 204 — 80 225 — 83 and 293 — 85

Of these minor sets the one averaging 068' 90 is considered

northwest strike-slip fault zone.

A-1



the equivalent of the set oriented 072' 90'n the northern

!

portion of the site. Because of their predominance across the

entire site, the vertical fractures having average strikes of
I

310' 318'nd 068' 072', respectively, will be focused upon

throughout the remainder of this section.

The acute dihedral angle between the two major fracture sets

is about 58' 70'. This suggests that the fractures formed

as incipient conjugate strike-slip faults with the greatest

and least principal compressive stresses oriented about west

to west-northwest and north to north-northeast respectively.

This interpretation is supported, onsite, by the presence

of a left-lateral strike-slip fault,, which trends about

290'. Furthermore, DeGroff (1954, p. 34) recorded slickensides

plunging 3'-4'est and 14'est on fractures, south of

Syracuse, striking 062'nd 070'espectively. Lastly,

fractures in the Potsdam Sandstone near Omar, New York trend
I

075' 080 and 275'nd display respective indicators of

right-lateral and left-lateral slip (Dames 6 Moore, 1974, p.

3-33 and 3-34). In order to place these fractures in their

proper regional context, a discussion of the regional dis-

tribution of fractures is required.

A. 3 REGIONAL FRACTURE TRENDS

Parker (1942), based on his study of fractures in 24 quad-

rangles in eastern, central and southern New York state,

A-2
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defined three principal sets of vertical fractures (Figure 1

and Table A.l). Set I includes fractures trending about 335

in the western part of his study area and 020'n the eastern

portion (Parker, 1942, p. 388). Set II comprises fractures

oriented generally 070'n the western part, 270'n the

central part and 290'n the eastern part. However, in the

Oxford and Binghamton Quadrangles, near the western edge of

his study area, members of Set. IX average 289'nd
282'espectively(Table A.l). Set III has a fairly consistent.

trend of nearly 060'hroughout the entire study area.

DeGroff (1954), in his study encompassing Onondaga County

and adjacent Cortland and Madison Counties of Central New

York, identified four major sets. Fractures in Set I
generally range from 350'o 010'r nearly north, Set XX

contains fractures trending from 060 to 300'ith the mean

strikes being 076'nd 282'nd Sets III and IV display

respective mean strikes of 310'nd 050'. In northern New

York and adjacent Ontario three sets of fractures were

identified. Fractures in Set I range in strike from 296'o
327'ith a mean of 312', those of Set'I range from 066'o
091'ith a mean of 086'nd members of Set IXI, which are

local rather than regional, exhibit strikes of
270'-288'Dames

& Moore, 1974). Data from 6 quadrangles in western

New York reveal two major sets of vertical fractures (Table

A.2); the average strikes of members within one set. range

from 310'o 325'hereas members of the second set, occur

within the interval from 040'o 090'. Thus, the principal

A-3
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fractures cutting the Oswego formation at the site fall
within a regionally distributed system of approximately

west-northwest and east-northeast trending, vertical fractures.

A.4 AGE OF ONSITE FRACTURES

No data are"available onsite which would permit defining the

age(s) of the major fracture sets. However, if Set II of

Parker (070' 290'rends) can be equated with the ENE-WNW

fractures occurring onsite, then there exists an indirect means

of establishing the age of the onsite fractures.

In the Towanda Quadrangle of northern Pennsylvania, west-

southwest of Binghamton, New York (Figure 1), members of Set

II (084') have been affected by nearly east — trending

folding such that fractures on the south limb of the fold

"hade to the north the same amount that the beds dip to the

south" (Parker, 1942, p. 393). This fo'ld, along with others

in south-central New York, is part of a system of folds

belonging to the Appalachian Salient which developed "as an

integral part of the Appalachian revolution" (Wedel, 1932,

p. 35).

Kimberlite dikes are found most commonly in north-trending

fractures but they were also recognized locally and for

short distances in members of Parker's Set II. Furthermore,

according to Parker (p. 394), there were no occurrences
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where members of his Sets II or III cut both the dikes and

the adjacent sedimentary rocks. Thus, he concluded that the

kimberlite dikes are younger than members of his three major

fracture sets. One such dike, at Portland Point, New York;

near Ithaca, yielded a K/Ar mineral age (phlogopite) of

155+4 m.y. (Watson, 1967, p. 322). Therefore, at least in
the Ithaca area, the three major sets of Parker are older

than mid-Jurassic.

Normal faults of the Ottawa-Bonnechere Graben System strike
east-northeast to west-northwest (Wilson, 1964). Since these

faults vary notably in strike, it is unlikely that they would

have been initiated in response to a unique stress system,

hence it is inferred that the normal movements occurred along

pre-existing planes of weakness. (Dames 6 Moore, 1974,

p. 3-32 and 3-33). The age of the normal faulting is inferred

to be Cretaceous (Kumarapeli and Saull, 1966, p. 650) implying

that the pre-'existing system encompassing east-northeast, to

west-northwest fractures is Cretaceous or younger.

.In summary, then, the principal fractures, onsite, are inferred to

represent members of a conjugate system which are, at the least,

Cretaceous in age although, based on Parker's informati'on, it
is likely that they are even older than Late Paleozoic.
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TABLE A. 1

MEAN STRIKES OF VERTICAL FRACTURE
SETS AND ANGLES BETWEEN THEM

SET I SET II SET III

Albany
Coxackie
Catskill
Rhineback
Berne
Durham

002o

014o

011'10

005o

358o

Schoharie
Richmondville

000'est

Compo-
~Q

East
Compo-
nent
025o

033o

025o

025o

030o

028'25o

Median
Direct'ion

014o

024o

018o

018
017o

013'ngle

between
compo-
nents

(de rees)
23

18

14

15?

25

30

315 055

,290 067

285 045

289o

293'65'10o

057o

275 060

305 050

Angle
between

Median of
Set I and

Set II
59?

94

93

89

84

63?

Richfield
Springs

Cooperstown
Andes
Winfield
Oneonta
Unadilla
Oxford
Binghamton
Apalachin
Dryden

357

005'50o

355

002
005o

353

347'43'13o

018
005o

015o

010
022

020

010

005

005'05'11

358o

005'12

012

002
356o

354

16 085 055

13 086
062'5

088'55'1

077 052

280'52
20 278 051

15 289 065

17 282 065

18 087 064

22? 275 065

100

105

90

108

94

83

80

89

79?

Owego

Towanda, Pa.
Ithaca
Waverly
Sayre, Pa.
Elmira

342o

339'37

332o

330o

325o

358o

000o

003o

345o

349
342o

350

350
350o

339
340o

334o

16

21

26

13?

19

17

270 060

084'70o
067o

078o

080 060
070o

80

86

80

81?

80

84

Averages, 19 059'6
After .Parker (1942, p. 387).



TABLE A.2

MEAN STRIKES OF VERTICAL FRACTURE SETS
IN WESTERN NEW YORK

Quadrangle Set I Set II Author

Stanley 6

Rushville

Penn Yan

Middlesex

Portage

Batavia

3230 075' 084'ewis (1958, p. 68)

310' 330'60' 090'amlen (1959, p. 68)

310' 320'40'
050'15o

075~

Neel (1951, p. 93)

Sutton (1951, p. 403)

315' 325 075' 085'efley (1956, p. 118)



APPENDXX B
RADXOMETRXC DATXNG

Fractions from the unconsolidated calcareous clay layers,

which occur within the sedimentary rock sequence, yield

lower Paleozoic ages. Since this material is probably

post-glacial in age (Appendix C), it is clear that the

geochronological analyses recorded the ages of the component

clay minerals (or cooling ages associated with metamorphism)

rather than the age of deposition. Samples from the JP-

series were obtained from the clay seams filling bedding-

plane fractures in the Heater Bay and North Radwaste Trench

and sample AS-1 comes from a layer-parallel clay seam in

the Normal Switch Gear Building.

B-l
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION
24 8LACYSTONE STREET ~ CAM8RIOGE, MA. 02139 ~ (617). 876. 3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sam pie No. 8-3732 PBXORXXY

Your Reference: AS-X.

REPORT OF ANALYTICALCWORK

11.35 Hou3:s
Date Received: 10 Hov 76

Date Reported: 11:34 Ho33rs
12 Nov 76

." Submits by: 'tone 8 Mebster EnqineeHng Co.
. Cherry H)11 Operations Center

P.O. Box 5200 P.O. ECH&78
Cherry,Hill, Nm Jersey 08034.

J.O. 12177.
'ample Descriptions Locality: 'ne Hf)e. POjnt huClear Stat~On - Ungt Z, SCrgba, Hy.

,: Sample AS-1' ',: Concentrate of separated clay minerals;

~9Mat«al Analyzed'eparated clay sample, analyzed as received.

Ar */K = ~03095
' AGE = z 66. + '7 ~ M.Y.

r on Anal

Ar4o~ ppm

1488
~1493

Ar4o /Total
Ar4o'7O4.

w771,

Ave. Ar4o,ppm.'

. ~1491

Potassium Anal ses:

.%,K

3 940 ~

3~955'

Rve.%K

3~947 '

K4,ppm

4 B1$

Constants Used:

~ Q = 4.72 x 10 ' year

~e =0.585x10" /year

e K" /K 1.22 x $ 0 4 gjg.

Note: Ar "refers to radiog nic Ar ".
M;Y. refers to millions of years.

AGg —In~xAr +>j
A +X 'o'i

~ ~8+ ~p 4 K 40

r
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. KRuEaER ENTERPRisEs, lNc.
GEOCHRON LABORATORIES DIYISION

24 BLACKSTOHE STREET o CAMBRIOGE, MA. 02139 ~ (617)-876-3691

PRIGPET1t'ERVICE .

POTASSlUN-ARGOH AGE OETERQlNATiON REPORT OF AHALYTlCALWORK

P.O. ECH-'478
J 0 12177

4
'

~ r

A 4O~/K4O . r 0282K:. » . -'.: " '. -".'-AGE~ '- 429 +"- 35.:;.".";.. lVl;Y;;..:..'
4

Our Sample No.," H-3692,; 'ate Received: 6 October gg7j
,

. at'16200 hours EST '

Your Reference: JP™1A Date Reported:
. 7 October 1976
at, 15:50 hours: EST

Submitted by:-: '. Elapsed Tfmet 23250 hours::,.; -.,
R J H. Ru1'tie
Stoni 5 Mebster Engineering Corp

== Chewy,HT'l1'Operations Center .

P»0» BOX 5200
.- Cherry HB't 'ew Jersey OMBRE

Sample Description 8c Locality: '' .'one N)e Poly Huclear Stat)on - Unit 2» Scrfba» HV».
. '. Sample JP-1A, concentrate of separated c'lay minerals .

r

Wlatarial Analyze¹ Separated Clay'Sa11ple analyZad aS reCeiVed'.

,
Ar",ppm.' '

1899
1927

Potassium Anal ses.

"'" ppm- ' 'I
5»781, ...

%K
5 543
5 575

Ave. /<K '.: ~
.

5~9
r

',Ir

~ ~

AGE= « ~ x + 1j
.t +> Ar44 ".

X4+ Xp
r

Constants Used:

Q ~4.72x 'l'0 io/year
~e ~ 0.5S5 x 'l0 '/ year
K /K 1.22x10 4 J .9 9

Note: Ar" "refers to radiogenic Ar" .
M.Y. refers to millions of years.

r

4
r

4 r
*

':= '„:. Ar /Total Ar ...:." ':: Ave. Ar."B"'pm
~ 4 ~ ~

r ~ r,
~ ~

4
r \

, 4
r ~ t

4
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KRUEGER ENTERPRlSES, INC.
GEOCHRON LABORATORlES DIVlSlON

24 BLACKSTONE STREET ~ CAMBRIDGE, MA, 02139 ~ (SI7)-876-3S9I

PRIOPITY SERVICE

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICALY/ORK

Our Sample No.

Your Reference:

Submitted by:

Sample Description

Material Analyzed:

6 October l976
at 16:00 hours EST
7 October 1976
at 15:50 hours EST
23:60 hours

III-3693

JP»2A . P.O. ECH-478
J.O. 12177

Date Received:

Date Reported:

Elays& Time:
I4. J H. Nallin
Stone 5 Mebster Engineering Corp.
Cherry. H)ll Operations Center
P 0 Box 5250
Cherry H)ll, Nm Jersey .08034

Locality:, Nine N)le Point lluclear Station - Unit 2, Scr)ba, NY,.
Sample JP-2A, concentrate of separated clay minerals.

Separated clay sample, analyzed as received.

Ar */K = 029gS AGE ~ .M.Y.

Ar on Anal

Ar4D";ppm. Ar" "/Total Ar

796
792

Ave. AI',ppm.

156Z.

Potassium Anal ses:

%K

4 422
.4 380'

Ave. %K

4 40k
~

~

K4D,ppm

~
' 369

Constants Used:

9 =4.72x10 'year
0.685x10 'year

K" /K = 1;22 x 10 4
g Jg.

Note: Ar" + refers to radiogenic Ar" .

M.Y. refers to millions of years.

AGE= "~x " +1]
+ X~ Al4>

XB+ Xp ~e K4O
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KnUEGE~ ENT"vpnisEs, INc.
GEOCHRON t ABORATORIES DIYISION

24 8LACKSTONE STREE T ~ CA)48RIDGE, MA. 02139 ~ (617). 816. 3691

POTASSlUM-ARGON AGE DETERh(lNATlON

Our Sample-No. K-3733 PRXOBXXY

Your Reference:. JP-3a

REPORT OF ANALYT!CA1 'O'ORK

ll:35 Houzs .

Date Received: 10 2'ov I6

" Date Reported: 11:34 Houzs,
Hov 76

Submitted by: Nr.''. H. Hu11in
Stone 5 Vebster Engineering Co.

~ 'Cherry Hi11 Operations Center
P.O Sox 5200 , . P.O. ECH-478
Cherry Hil1,'er Jersey 08034

8 0 1207
Sample Description 81 Locality: Nine Nile Point Nuclear Station - Unit 2, Scr iba, NY

Sar@Re dP-3a ', Concentrate of separated c1ay minera1s.

'XX5NQXX5ÃXQHXIXI* ' ~

Material Analyzed: Separated clay sanp1e, ana1yzed as received.
'

~ 1

~Ar 4'+/K4P = .02928 'AGE 444 + 16 M.Y.

Ar"8 ppm

~ 1538
~ 1558

h

Ar4 /.Total Ar4 'Ave. Ar"P,ppm..

*, +1548

Po'tassium Anal ses:

%K

4 324
4 343

Ave. %K

4 333

K"P,ppm

5~286

'onstants Used:

9 = 4.72 x 10 ' year

4~0.585x10
'year'4P/K

1 22 x 10- g /

Note: Ar4 " refers to radiogenic Ar"".
IVl.Y.refers to millions of years.

k

AGF= l" ~ 'x Ar +-1 X +X '4o"
Xe+ XP

.
A,P K4P

B-5.



.KRUEGER ENTERPRiSES, INC.
GEOCH RON LABORATORIES DIVISION

24 BLACKSTOHE STREET ~ CAMBRIOGE, MA. 02139 ~ tS)7)-AS'-3S9l

PRIORITY SERVICE

POTASSIUM-ARGON AGE DETERMlNATIOH REPORT OF ANALYTlCALWORK

Date Received: 6 October 1 976
at 16:60 hours EST

Date Reported: 7 October 1976
at 15:50 hours EST

E)apsed Time: 23:50 hours

Our Sample No. 8-3694

Your Reference: JP~
Submitted by:

P 0. ECH-478'.O.
12177'b

J H Mu'liin
Stone 5 Hebster Engineering Corp.
Cherry Hiii Operations Center
P.O. Bor 5200
Cherry Hi)i, Neo Jersey 68034

SampleDescription8l Locality: Nine N)e point'fige)ear Statiun - Unit 2 SCy'iba N'f .

Sample JP-4L, concentrate of separated clay minerals..

Material Analyzed: Separated Clay saNple~ anH~aL as received
~ 4

Ar 404'/K4o ~ .0286 " AGE -436+ '.Y.

Ar on Anal ses:

Ar"0", ppm.—:

~1802
1825

'Ar40 "/Total Ar40.

865
677.

~, ~

Ave Ar " ppm
4 ~

Potassium Anal ses:

%K
5 125
5, 198

Ave.%K
'.186

K4o.ppm

6~327,
~ 4

4A

Constants Used:

9=4.72x10 'year
4=0.585x10 'year
K4o/K ~ 1.22 x 10~ gJg.

Note: Ar" " refers to radiogenic Ar
M.Y. refers to millions of years.

AGE= " ~" ~ x. +1]
1.. X +X4 Ap44

Xo+. X K 44

B-6



KnUEaE~ ENTE~paisEs, INc.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTOIIE STREET ~ CAMBRIDGE, MA. 02139 ~ (617)- &76-3691

PRIORITY SERVICE
POTASSIUh'I-ARGON A GE DETER]hiNATION REPORT OF ANALYTICALWORK

Our Sample No. H-3695 6 October l976
at 16:00 hours EST
7 October 1975
at 15:50 hours EST
23:50 hours

Date Received:

4

. Your Reference: JP-GA P Q. E~78 Date Reported:
J.O. 12177

Submitted by: Elapsed Time:
Nr. J H. Mullin
Stone & Webster Engineering Corp.
Cherry Hill. Operations Center-
P.O. Box 5200 '

'
Cherry Hill. Hex Jersey 08034

Sample Descriptions Locality' Nine Nile Point nuclear Station - Unit 2, Scriba. 1<Y.
Sample JP-6A concentrmte of separated clay minerals..

'I
h l*,~

Material Analyzed: .Separate'clay.sample, analyzed as received

Ar 40/K4' .OSLO

4

4

AGE ALI6 + L5 „M.Y.

Ar'0",ppm:

~L97L
~1994

4 'I

Ar "/Total Ar40

884
783

4

Ave. Ar40", ppm.

~X983 "

Potassium Anal ses:

%K
5 979
6~GX5

Constants Vsed:

Ave. %K

~'.. ', ", '„'.5~997
P

'I

4

4

K 40,ppm

7 3X6

Q = 4.72 x 10 ' year

4=0.585x10 'year
K4D/K 1.22 x 10~ 9Jg.

Note: Ar4 "refers to radiogenic Ar
'

M.Y. refers to millions of years.

1
' +Xe Ar"0" 4

.AGF In~x +1
Xe+ Xp K 40

B-7



John Harkham
Dames 8c Hoore
2996 Belgium Rd
Bal~nsville, NY 13027

APPENDIX C

.POLLEN ANALYSIS 10/6/76

61 Kensington Rd,
Garden Catty, NY 11530

Dear John:

I have completed the samples that you sent to mc for pollen analysis.
Th" samples were prepared for arulgsis in a standard way, but because the
sediments were predominant~ clays, larger than norma3. sized. samples were
processed. Additionally,. very small amounts of pollen were found on the
slides facy the first processing so that all of the samples were cut for ,.

a second sampling run. Nd3.e this provided. only a slight increase in
specimens some inferenco taight be made regarding the age of the clay.

Sample AS-5..'his sample contains specimeas of oak, grass'and. composite
.....(mainly ragweed)'pollen, among other unidentifiable plant *

, 'raguents and. carbonized particles.
i

Sample ASK Pollen of pine,'. birch, grass, ragweed; a fern spore; and
a'tellateleaf hair were found, along with organic fragments and .

carbonized particles
r , ~ r ~, ~ ~ r

r

Samp1e AS-7 Only one grass 'po13.en was found. here ..; ~ .'

Sample ASM (hQy one unidentifiable pollen grain was seen.

Taken collectivolv,. the condition of the pollen grains and tho 'assemblage .

oZ plaats reyresentecL (piae,. oak;, birch, grass, ragweed, fern) would suggest .

a postg3.scil age.. This shout be taken with some reservation due to'he 'very ..
snab. size, of the assemblage and ~ lack of information as to the stratigraphic„
structural; and geograohic location of the formation in question .'

r ~

Xf you would, U.ke to discuss this project in'anger more dctai1 please call..
roe, at your convenience....

~ ~ I

1 'am enclosing my &teart for services xcndered.,
~ \

, Yours t
r

Leslie A Sirkin
Consulting geologist
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NOTE: THERE IS NO VERY THROUGH GOING
VERTICAL FRACTURE AT THIS EXPOSURE.

CROSS SECTION TREND

N 60oW

ANGULAR FRAGMENTS OF
SANDSTONE IN SOFT CLAY
MATRIX

DARK GRAY PLASTIC
CLAYS (LAMINATED 8 CONVOLUTED)

(/l
o)

0
I

4
0

0

TOP OF ROCK

BEDDING FRACTURE
I -2 THICK ZONE OF DARK GRAY
VERY PLASTIC CLAY GRADING
EASTWARD INTO ZONE OF BRECCIA
I/8 - I CLASTS OF SHALE ANO
SANDSTONE IN SOFT 6RAY SILTY
CLAY MATRIX

MASSIVE LIGHT GRAY SANDSTONE

ZONE OF HIGHLY
FRACTURED SLT. ST.

COVERED
WITH

RUBBLE

DARK

CLAYS

GRAY SANDSTONE LIGHT GRAY SANDSTONEVERY THINLY BEDDED
SS WITH SHALY PARTINGS

DARK GRAY

VERY THINLY BEDDED SANDSTONE

HIGHLY FRACTURED SANDSTONE ss
3 4 THICK GRAY SANDSTONE

SH.

THINLY BEDDED WEDGE OF GRAY SANDSTONE ~o... ~ ~

6T EL..... ~ osw oo oow o0 756 90
WI32 233 6'

LIGHT GRAY SANDSTONE

/~<~~M~ m~UI ~ ~ SS
I Y BEDDED

W/ SH. AT BASE~ SH~ SLT. ST.
THINLY BEDDED BLACK SHALES

4 6 THICK REDDISH BROWN /GRAY SS. BEO
~ .- SS.

o,4 5 C' P'+ o ~ ZONE OF DEFORMATION
a rWaROCK

"LOOR

N60 80W TRENDING
SLICKENSIDES ON
SURFACES FROM N S
TO N IDES DIP 5o TO
20o S

SILTY SS.~
INTERBEDDED 0

SLT. ST. 8 SH,

0+6
F RAC~

BEDDING

~ oooo+
RUBBLE

SH.

SS.

3 4 THICK REDDISH
BROWN /GRAY SANDSTONE BED

THINLY BEDDED (I/4 - 4 )
INTERCALATED SS.,SH. 8
SLT. ST.

6-8 THICK LAYER OF SHALES
WITH VERY RUBBLY TEXTURE
WHICH MAY REPRESENT A
CONTINUED ZONE OF DEFORMATION

u r
0

IK
O. O

ANGULAR FRAGMENTS OF
SANDSTONE AND SHALE IN
SILTY MATRIX GRADING IN

EACH DIRECTION TO COHERENT
SHALES.

HIGHLY FRACTURED SANDSTONE
WITH SOFT SILTY CLAY MATRIX
APPEARS FOLDED WITH STEEP
LIMB TO EAST. CLAST RANGE IN
SIZE FROM I/8 TO 6 ACROSS

= WITH LIGHT GRAY CLAYS

HIGHLY FRACTURED THINLY
BEDDED SHALESI FOLDED WITH
STEEP EASTERLY LIMBS:
INDICATING TRANSPORT OF
TOP TO EAST.

ANGULAR FRAGMENTS OF SHALE
SANDSTONE AND SILTSTONE I/8

ACROSS IN SILT CLAY MATRIX

ZONE OF FOLDED SILTSTONE
AND SHALES INDICATES
MOVEMENT OF THESE UNITS
TO THE WEST.

NOTE: FRACTURING IN THE VICINITY
OF THIS FOLD IS PRIMARILY PERPENDICULAR
TO BEDDING CONTAINING N 5 TO NNE
TRENDING FRACTURES AS WELL AS THE
REGIONAL TT ENE AND NW TRENDS.

SCALE IN

FEET

0 I 2 3 4 5

SKETCH OF THE NORTH WALL

OF THE NORTH RADWASTE TRENCH

The conditions and interpretation in this cross section are based
upon field observations and photographs of the actual rock face.
Some degree of simplification was employed in order to graphically
represent the pertinent conditions. DAMES8 MOOIBS

FIGURE
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C.W. PIPING ENCASEMENT

OFF GAS. 8

DEMIN.

SCREENWELL AREA

PUMP PIT

CIRCULATING HEATER

RTH
ADWASTE

TRENCH

I

SOUTHi RADWASTE
I

1 I

TRENCH

PLANT
NORTH

BLDG. WATER

INTAKE

BLDG.

BAY

NORTH
NOTCH

REACTOR

C.W. PIPING

C.W. DISCHARGE
ELECTRICAL BAY

NORMAL SWITCHGEAR

BLDG.

9
CONTROL

BLDG.

0 50 FT.

SCALE

DIESEL

GENERATOR

BLDG.

P$ REFE RENCE TO FIGURE NUMBER
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PANORAMA OF THE NORTH MALL

OF THE NORTH RADWASTE

TRENCH.

FIGURE 6
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SLIGHTLY OVERTURNED (TO

THE WEST) ANTICLINE AND

A SHARP MONOCLINAL FLEXURE

(LEFT OF THE HAMMER HANDLE)

NORTH WALL OF THE NORTH

RADWASTE TRENCH.

D&WQQ&MQDRCI

FIGURE 8





CROSS SECTION TREND

N 60oW
E-W

N229-2
WI44-3

0-

IL «
0

O
~

~

. a
O «
0:

O
R
O

TOP OF ROCK

RUBBLE

ZONE OF VERY HIGH FRACTURE
DENSITY IN SANDSTONE GENERALY
GREATER THAN I FRACTURE PER
INCH PARTIALLY DUE TO BLASTING
AS MOST ARE ARCUATE

SHALY PARTINGS

3-6 SANDSTONE

DARK GRAY TONE

LIGHT GRAY MASSIVE SANDSTONE

~o .. SS. ~ .

Ol

O
I

BEDDING

0)
If/

<u
O

O
Cl

lal
lO
co

FRACTURE

N30 40E - l5-20S

2-3 ZONE OF VERY HIGHLY
FRACTURED SANDSTONE IN
MATRIX OF SILTY CLAYS

ZONE OF HIGH FRACTURE DENSITY
SIMILAR TO EAST SIDE

RUBBLE

0

O
IC IK
IL O

+oK
ILI s

0
m a
III «
I

EL 235
THINLY BEDDED (I 3 )

,SANDSTONE WITH SHALY
INTERBED.

ACTUAL BEDDING NOT SHOWN
LINES REFLECT GENERAL
ATTITUDE AND SENSE OF

DEFLECTION

NOTE ACTUAL OVERTURNING
TREND OF KINK N25E - Q HORZ.

~oooo~ ~~
SILT S TO N E

I - 3 BEDS SS.

INTERBEDDED SILTSTONE
AND SANDSTONE

ZONE OF ANGULAR OF SANDSTONE
IN LIGHT GRAY CLAY MATRIX

THIS ZONE EXTENDS ACROSS THE
FLOOR OF THE EXCAVATION TO THE
LOWER ZONE OF DEFORMATION WHERE
SAME SENSE OF MOVEMENT ALONG
IT IS DEMONSTRATED

AMOUNT OF. DISPLACEMENT ON THIS
N IOE TRENDING ZONE IS w I FOOT.

SLICKENSIDES ON
SURFACES CUTTING
BEDDING TRENDING
N65 70E

WEATHERED ANGULAR ROCK
FRAGMENTS

ADJACENT TO THIS BRECCIA
SANDSTONE BEDS ARE NOT
DEFLECTED AS MUCH AS
THOSE SHALE UNITS ABOVE
AND BELOW

ANGULAR FRAGMENTS OF

SILTSTONE IN DARK GRAY

SILTY SOFT MATRIX

SHALE

SHALY SANDSTONE

SLT. ST. FRACTURES IN SANDSTONE
N45-50W - 80.90o
N70-BOE 80-900

HIGHLY FRACTURED ZONE
BENEATH MASSIVE SS.

FRACTURES IN SANDSTONE
N45-50W - 80 900
N70-80E - 80 90o

SCALE IN

FEET
SKETCH OF. THE SOUTH WALL

OF THE NORTH RADWASTE TRENCH

The conditions and interpretation in this cross section are based
upon field observations and photographs of the actual rock face.
Some degree of simplification was employed in order to graphically
represent the pertinent conditions.
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DAMBIS8 MOORS

FIGURE 9
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OVERTURNED FOLD AND

MONOCLINAL FLEXURE. SOUTH

WALL OF THE NORTH RADWASTE

TRENCH.

FIGURE 12
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DRAG FOLD IN THE DEFORMED

ZONE ON THE SOUTH WALL OF

THE NORTH RADWASTE TRENCH.

FIGURE 13



0



b~ 347o 02
N

b =006 -05
bT 007o 02o

b 025o 05o
bi 026o 02o

bi - 036o 02o

Pg<~i x
g~ ppw>

/'

/.

~O
Cbe I50o 24o

bi 2IOo 05o

KEY:

P SOUTH END OF HEATER BAY

6 UPPER LEVEL, SOUTH END OF HEATER BAY

0 MONOCLINAL FLEXURE ~ SOUTH WALL OF NORTH RADWASTE TRENCH

NORTHEAST WALL OF SOUTHERN RADWASTE TRENCH

SMALL PARALLEL FOLD ON NORTH WALL OF NORTH RADWASTE TRENCH

X FLOOR OF NORMAL SWITCHGEAR BUILDING NEAR SOUTH WALL

0 NORTH WALL, WEST NOTCH OF REACTOR

NOTE:
EACH SYMBOL REPRESENTS A FOLD AXIS AND THE POLES TO BEDDING WHICH DETERMINED
THAT FOLD AXIS. AXES ARE DISTINGUISHED FROM POLES TO BEDDING BY THE SYMBOL
b. bT WAS MEASURED DIRECTLY.

77 . DIAGRAM OF FOLD AXES

DANCES 8 SVIOORS
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SECTION TRENDS BENCH CUT BACK W IB AT ELEVATION

N BOo
N 70o E

CLOSELY SPACED SUBHORIZONTAL FRACTURES IN SANDSTONE

ZONE OF VERY FRACTURED SANDSTONE.
APPEARS MOSTLY IN PLACE BUT WITH
ALMOST NO SOF T MATRIX

FOLD; AXIS N5 IOoE
PLUNGING 5 IOo TO THE
NORTH. BREACHED AT
TOP ALONG THE AXIS

I-6 ZONE OF WEATHERED SANDSTONE AND SILTSTONE
WITH I 1.5" SEAM OF; SILTY CLAY WITH AT LEAST 0.5
LAYER OF VERY PLASTIC DARK GRAY CLAY AT BASE.

0-2 WIDE WEATHERED FISSILE SHALE ZONE
WITH SOME CLAYS

DISCONTINUOUS ZONE OF BROKEN ROCK IN
SILTY SAND MATRIX (NO WELL DEFINED
CLAY SEAM)(BRECCIA)

RUBBLE

FOLDED VERY FISSILE AND
FRACTURED SHALE AND
SILTSTONE

FINE GRAIN SANDSTONE WITH
DARK GRAY. LAMINAE

N

TOP OF ROCK

+ N )70 " W220 (EL. 239)

TOP OF ROCK SILTSTONE

(A)

2 THICK
BLACK SHALE

N55oW 90

SANDSTONE
8'NTERBEDDED

SILTSTONE RUBBLE

SHALE AND SILTSTONE

—=SH.
ROCK FLOOR

( THIS SS. UNIT
MORE TIINLY BEDDED

AT BASE BUT STILL
~ 6 BEDS)

SS.

30oW 80N S

THICK FINE SS.

SANDSTONE

wA~r

~ ~SS
SS

AS 7 a

4 6 OF LAMINATED SILTS
AND CLAYS OVER VERY
PLASTIC GRAY CLAY SANDSTONE

THINLY BEDDED SANDSTONE
WITH INTERBEODED SHALE

INTERBEDDED SANDSTONE AND SHALE

a aA Z~ A O

SS.

~SHALE (LOWER PORTION OF THIS UNIT IS ALSO
MORE THINLY BEDDED AS ON EAST SIDE

a ~ OF THE FAULT)

~ 2 THICK BLACK
SHALE (A)

—EL. 227

IM

I
I

C
O

)

0 o

WEDGE OF I 3 SANDSTONE BEDS

INTERBEDDED WITH DISTURBED SHALY

BEDS THICKENING WESTWARD

SHALY BEDS ARE DISTURBED BUT

NOT NEARLY TO THE POINT AS IN

THE = ZONE WHERE IT CUTS

SECTION

L~
AREA SHOWN IN

FIGURE IT

BROWN GRAY FOSSILIFEROUS SANDSTONE

LAYER 6 THICK

.SANDSTONE

THICK SHALE

ROCK FLOOR

NEARLY HORIZONTAL INTERBEDDED

SANDSTONES AND SHALES

UBBLE PILE

';" CONCRETE
:,'o'IPE
~ ; ~ . BED

, ~ 0

O0 44 ANGULAR FRAGMENTS OF ROCK

IN SOFT MATRIX (BRECCIA)4 CI

SAMPLE LOCATION JP I o,b,cEl

SCALE IN

FEET

I 2 3 4 5

1

SKETCH OF THE SOU TH WALL .

OF THE HEATER BAY,

The conditions and interpretation in this cross section are based

upon field observations and photographs of the actual rock face.
Some degree of simplification was employed in order to graphically
represent the pertinent conditions.
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The conditions and interpretation in this cross section are based
upon field observations and photographs of the actual rock face.
Some degree of simplification was employed in order to graphically
represent the pertinent conditions.
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"(A)

. BROAD, OPEN ANTICLINE
;."UPPER LEVEL OF THE SOUTH

.iWALL OF THE HEATER BAY.

,'(8)

. RUPTURED AND ROTATED

.;SANDSTONE LAYER ON THE

:CREST OF THE ANTICLINE

[SEEN IN THE ABOVE PHOTO.
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FIGURE 18



Ji
ln

0
I

BROAD, GENTLE, LOW

AMPLITUDE ANTICLINE WHICH

LIES EAST OF THE ANTICLINE

IN FIGURE 18 (TOP).
PENCIL PARALLELS THE AXIAL

TRACE.
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FIGURE 19
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OVERTURNED FOLD AND

LOCALIZED COLLAPSE

STRUCTURES IN THE ZONE

OF DEFORMATION ON THE

UPPER LEVEL OF THE SOUTH

WALL OF THE HEATER BAY.
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FIGURE 20
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ISOLATED BLOCK OF SANDSTONE

WITH BEDS ON THE WEST (LEFT)

SIDE DEFLECTED AROUND THE

BLOCK.'ORTH WALL OF THE .

SOUTH RADWASTE TRENCH.
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WEDGE — SHAPED BLOCK OF

SANDSTONE WHICH BECAME

DETACHED FROM AND SLIGHTLY

OVERRODE THE BLOCK TO THE

LEFT WITH WHICH IT WAS

FORMERLY CONTINUOUS

(CENTER OF PHOTOGRAPH).

NORTH WALL OF THE SOUTH

RADWASTE TRENCH.

FIGURE 22
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LOW AMPLITUDE ANTICLINE IN
THINLY LAYERED SANDSTONE.

THIS FOLD IS LOCATED JUST

EAST OF THE DETACHED BLOCK

SEEN IN FIGURE 22. NORTH

WALL OF THE SOUTH RADWASTE

TRENCH.
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FIGURE 23
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RANDOMLY ORIENTED, CHAOTIC

FRAGMENTS OF SHALE. NORTH

MALL OF THE SOUTH RADWASTE

TRENCH.
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FIGURE 24
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D ANGULAR FRAGMENTS OF ROCK

gg q IN SOFT MATRIX (BRECCIA)

SKETCH ON PHOTOGRAPH OF THE NORTH
SALL OF THE SOUT'H RADNASTE TRENCH

The conditions and interpretation in this cross section are based
upon field observations and photographs of the actual rock face.
Some degree of simplification was employed in order to graphically
represent the pertinent conditions.

FIGURE 25



fw~~i~
~.

~

~

~"



SMALL ASYh1h1ETR ICAL ANTICLINE
OVERTURNED TO THE EAST.

(LEFT IN THE PHOTOGRAPH)

UPPER LEVEL OF THE SOUTH

WALL OF THE HEATER BAY JUST

WEST OF THE OVERTURNED DRAG

FOLDS SEEN IN FIGURE 16.

FIGURE 26
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VIEW OF THE SOUTH RAOWASTE

TRENCH LOOKING EAST.
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FIGURE 27
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(A)

CONVOLUTED LAMINATIONS IN

CLAY WITHIN THE ZONE OF

DEFORMATION. UPPER LEVEL

OF THE SOUTH WALL OF THE

HEATER BAY.

(B)

CLOSEUP OF CONVOLUTED

LAMINATIONS SEEN IN ABOVE

PHOTOGRAPH.

FIGURE 28
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ANTICLINE ON THE FLOOR OF

THE NORMAL SWITCH GEAR-

BUILDING. OBSERVER LOOKING

SOUTH.

FIGURE,. „29
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(A)

MONOCLINE AND OVERTURNED

FOLD NORTH OF THE ANTICLINE
SHOWN IN FIGURE 29. OBSERVER

LOOKING NORTH.
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(8)

CLOSEUP OF FOLDING SEEN IN

ABOVE PHOTOGRAPH.

FIGURE 30
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(A)

FOLDING ON THE NORTH WALL,

NORTH NOTCH OF THE REACTOR

(B)

FOLDING ON THE SOUTH WALL,

NORTH NOTCH OF THE REACTOR

FIGURE 3 1
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