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- 1821 JEFFERSON PLACE, N.W.
WasHINGTON,D.C. 20036
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WAGHINGTON PARTNERZ]
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USAEC

December 2, 19;
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Fublic Praceedings
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Samuel W. Jensch, Esq.
Chairman ‘

Atomic Safety & Licensing Board Dr.

+  U.S. Atomic Energy Commission Chairman,
Washington, D.C. 20545
Engineering
Mr. R.B. Briggs

513 Ames Hall
Baltimore,

" Molten Salt Reactor Program
0ak Ridge National Laboratory
Post Office Box ¥ -
Oak Ridge, Tennessee 37830

Re:
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NEW YORK,N.Y. 10003

HINGTON TELEPHOMNET
2 FEDERAL 8-0!1t

CABLE ADORESS
LU, WASHINGTON O.C.

Jgohn C. Ceyer
Department of
Geography and LnVLronmental

The Johns Hopkins University

Maryland 21218

Consolidated Edison Company
Inc.

Indian Point Unit No. 2

50-247

AEC Docket No.

Gentlenmen:

In accordance with the Board's
6203) at the conference held on Novemoer 22,
above-referenced proceeding, we are enclosing for

request

(Tr.
1972 in the
the

6199~

information of the Board a table setiting forth a general

description of the Bowline and Rcseton plants.

Applicant

reserves its rights to object to the introduction of

testimony concerning
plants
opposing HRFA-EDF's motion, dated October 16,

Very truly yours, !
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the Bowline and Roseton generating

in accordance with the Applicant's position contained
. in ites brief filed with the Commission on October 30,
1972.
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oaBLE 1 (1)

’ DESCRIPTION OF THE BOWLIKE, ROSETON AND INDIAN-POINT PLANTS+

Bowline Units ‘ Roseton Units '~ - Indian Point

1 &2 1. & 2 Units 1 & 2

Description

. A) GENERAL DESCRIPTION

. S Location of the Plants . - _ S
R o (see Figure l)- ' S oL -

T . ' -Miles above the Battery'  - :-f 37.5 65.5 ;. 43.6
5.5 e 22.5 - o —

-Miles upstream or down- sl _
.- pownstream : ypstream

stream of I.P.
! o o 7‘ L) ) N . .
TR -East Bank or West bank -~ . . Wast bank . - West bank - East bank

[ R of the river ) : RV . - S T
i c : ST S : ST T
i B ) IR ; . N %

Size and Type of ‘the Plants vilhfl . - 'A : - - -
-No. cf Units‘ F ‘ . '}L 2 ] ' 2 ' S » i)

I. - ',' o . _ -Electrical output capacity
' ' » ’ in MW: ;

lst Unit = - 600 600 - 265

AL ) e B WY LA P R3S

2nd Unit I 600 600 873

Total - 1200 1200 . 1138

3 - ~Type of generating units Fossil ' '" Fossil Nuclear
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Description

'f -f§ynEiﬁQ)A;.

" Bowline Units

Cooling Water System
Characteristics .

~Type of system

~Plant waste heat (BBTU/Day)

1st Unit

2nd Unit

Total

-Cooling water flow
(including service water)
in gpm: . . o :

 »1st Uniﬁ

2nd Unit

Total

Roseton Units
l &2

. Cnee=-through

“Once~through -

60
60

120

4 328,000

'328,000

656,000

"Indian Point
“Units 1 &

¥
K]
4
3
-
]
]
&
o
g
&
¥
by
s

Cnce~through

a7

153

200

318,000

' 870,000

1,188,000
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Bowline Units
Description . I Y

-Flow reduction capability . - U :
(percent of full flow) . _ S 67

‘ o o . -Plant temperature rise at
R full capacity operation . -
and full flow (°F) - |

1st Unit - 13.5

R . @ unit ;. 13.5

' S B o total 13.5

River cCocling properties

-Minimun monthly average -~ .. 4,000
freshwater flow in cfs

‘ o ~Maximum ambient temperature, °F Vo719

.
i

‘Roseton Units

1l &2

50

15.4.
15.4 70

15.4 .

4,000 .

79

Indian Point ’

Units 1 & 2

60

14,6 .

4,000

78




Description

Description of the intake'
and discharge structures

~Relative location of tha:
intake and discharge strudtures

i

=Intake structure:

. .Depth of water withdrawal
zone at MLW (ft) :

.Mesh size of screens in
inch square

.General approach velocity .
in fps o '

-Intake velocity at screens
in fps ‘

~Discharge Structure:

-Type of discharge

.Size of discharge pért
or slot

Centerline to centerline
repairing of ports or
" 8lots, feet

'fABLE.I (4)

Bowline Units
1l &2

Note 1

P;gure 2

- Pigure 3

18

3/87

'see Table 2 &3

see Table 3

- Figure 3

Submergegd
diffuser

$ 3

.25

Roseton Units .= Indian Point
l1&2 _ Units 1 & 2

Note 1

Figure g

Figure 4 . Figure 5_

'

25 - ';',]* 26 -

EZ N RV

T 85 (uait 2)

<1.6 ' : 1.01 (Unit 1)
- 1.25 (Unit 2)
Figure 4 - Figure 6
Submerged Submerged
diffuser .. near-surface
¢ 30  gatase
25 42
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5 ‘ . TABLE 1 (5) |
L ST . : . :
Bowline Units Roseton Units_ : Indian Point
Description 1 &2 ’ 162 ~ ° Units—% & 2

_ ' .Total number of ports — ,fV_ 16 i'. : 14 7
R or slots ‘ ' ’
.Depth of submergence to . 15 ' 19 - E -
centerlines of ports or A e . Q '
slots @ MLW in feet - o o

.Jet initial velocity fps 15 7 - 16 S U

Comparison of Bowline and
Roseton with Danskammer and .
Lovett Plants

see Table 4  "._? : oo B é

A Expected Schedule of Cperation
R . of the Plants

-Unit schedule for commerc¢ial
operation’

Clstunit - e 1972 o 1972% ' operating scveral years.

2nd Unit BT Z 1973 1973

)
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" TABIE 1 (6) |

+
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.;'Bowline Units Roseton Units _ . iIndian Pgint -5
Description 1l &2 1&2 - _Units 1 & 2

B) ENVIRONMENTAL ASPECTS OF THE -
POWER PLANTS - :
Chemical Discharges %J
~General description of the .. Note 2 S " Note 2 : _
chemicals that will be discharged ' T s i b
-Expected interaction with chemicals = lone = . ..° . Nons Q.
discharged from Indian Point I i L 5 §
. . . :t". ;
Thermal Discharges : '§ vR> ’
- -Heat load BBTU/day ' :Zt; 124 : C s "120,;:n;f T 200
-River cross-sectional and tidal® - - . . e {gu7 :f S o 'é :
average temperature rise at plane . c ' o : e T ST

of discharge during critical. (Including I.P, A ' . ' A S : o Lo é
hydrological and climatological - effect - 3 units) ' T : . :
conditions °F - ' i.2- 0.94 I 1.8 _ » :

-River surface temperature rise . . 3.1 S . l.4 T ? 2.7 ' :
for conditions as above o '

~Interaction with Indian Point -  negligible ’ ' nona
thermal discharge ' S . .

~raeRIIE Y




Description

Fish Impingement :

Entrainment of Early Life .
Stages of Fishes

~Location of the power plants
relative to striped bass eqgs
and larvae concentrations

-Existing data on entrainment
at Bowline and Roseton -

.

TABLE 1 {7)

'Bowliné Units
1 &2

See Note 3

. Figure 7

M_;Sée Note 4

Poseton Units . _ Indian Point
1.& 2 o Units 1 & 2

See Note 3° - See Rearingt
: "~ documents

Figure 7 . .. - Figure 7

_ See Note 4 . see Hearing$

o.. documants
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L “ : : " TABLE 1 (8)

+ The following documents were used as source materials for the information presented in thlé
" table: :

Bowline Plant: Quirk, Lawler & Matusky Engineers, "Environmental Effects of Bowline
Generating Station on Hudson River," Report submitted to Orange & Rockland
Utilities and Consolidated Edison of New York, Inc., March 1971.

Roseton Plant: Quirk, Lawler & Matusky Engineers, "Effect of Roseton Plant Coocling Water
Discharge on Hudson River Temperature Distribution and Ecology" Report
_ submitted to Central Hudson Gas & Electric Corporation, December 1969 -
. ' Some data presented in the above report were updated according to'studies’
o ' which are presently in development.

Indian Point: : Testimony of John P. Lawler, Ph.D.on the Effect of Indian Point Units 1 & 2
Cooling Water Discharge on Hudson River Temperature Distribution, Aprii 5; 1972.

GeA B P e L
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All Plants: Lawler, Jochn P. and Abocd, Karim A., "Thermal State of the Hudson River &
: ’ Potential Changes," Paper presented at Second Sympozium on Hudson River
Ecology, GCctober 28 29, 1969 Sterllng Forest Coneerence Center, Tuxedo
New York. . B
-Data Files of Quirk, lawler & Matusky Englneers ' g

P

'+ Testimony of John P. Lawler, Ph.D., qurk Lawler & Matusky Engineers, oh the Effect of
Entrainment and Impingement at Indian Point on Populatlon on the Hudson River Striped Bass
.October 30, 1972.

* The first unit at Roseton is presently belng tested. Commercial operation will probably
begin at the end of 1972
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.. 'Note 1 Description of the Intake and Dlscharge Structures of
o Bowllnc and Roseton Power Plants.

Bewline Plant:

Relative location of the intake and dis charge structures of Bowline

plant are shown on Figure 2. Details of these structures are

R R R

depicted on Figufe 3. Cooling water is drafted from Hudson River

via Bowline Pond. Water flows into the pond through a short inlet

PR NN

channel, whose dimensions are designed to maintain low inlet

velocity under all possible plant operating cocnditions. Table 2

ROPRI NS XS VNN

indicates inlet velocities under different plant operating and

S

B river conditions.

The intake facllity4is%locatea‘oﬁ:tce west bankjof Bowline Pond.
At the structure entrance, bar racks with'relatively large

" openings are provided to prevent floating debris from entering
the intake. 1In addition to the bar racks there are fine screens

which prevent the passage of smaller objects and fish. Perlodlcally

2R : motors are actuated Wthh move the screens by means of a sprocket

and endless belt so that debll may be removed and deposxted in a

trash receptacle. Should flsh be found agalnst the screens durlng

this operation, provision ig availablejfor removal to a fish tank
from which they can be returned to the pond vaters. | o 'ﬁw

8, e N N e . P . P
S e R N

To reduce velocities through the intake structure as much as

possible and 2lso to keep them uniform, the skimmer walls, which

- were originally provided in the intake structure, have been
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‘rgmovede Furthermore, to decrease the bar rack approach velocity,

+ as well as to provide a three~-dimensional escape route for fish

whiéﬁ enter the intake thrbﬁgh the bar racks, additional racks o
have been placed on each end 6f thevintake structure. The pumps

draw river water from a plénum S0 that when one or more pumps are

out of service the intake véiocity, rather than increasing as

would be the case if each pump drew froh its own wet well, will
decrease. Table 3 indicateé intake velocities at different

‘locations and for different.plant operating and river conditions.

As shown in Figurelz, circqléting water from Units 1 & 2 is

'directed through two 10'-6" inside diameter steel pipes, each E f‘
pipe leading from its :eépéétive.ﬁﬁiflto # submerged discharge
diffuser approximately 1260 feet offshore. The two diécharge
diffusers, as shown on Fiéﬁré 3, are pipes of the same diameter
as, and oriented at right aﬁgleé ts, £he main water circulating
qonduits. Each of the two diffuserS‘is equipped with eight
discharge nozzles épaced 25 féet'on‘centers which havé been

designed to provide a jet exit velocity of 15 feet per second.

Roseton Plant:

Locations of the intake and discharge structures at the Roseton
Generating Station are shown in Figure 4. The intake is located
directly on the river edge and will withdraw water from a total

1

depth of approximately ZGAfeet.; Subsequent to passing through

AT P St e,

e
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~tﬁé cohdensérs the flow enters a common 12 feet diameter pipe,
"which leads to a multi-port diffuser located apbroXimately 500
feet downstream from_the intake. The diffuser is oriented

parallel to the longitudiﬁal river axis, with 14 ports discharging
essentially perpendicular to the river flow. Each port is 3
feet in diameter, submerged éo feet below the water surface, with
a center to cénter spacing of 25 feet. 1Initial jet discharge

velocity will be approximately 16 ft/sec at full load.

The water passages and the screening system for the circulating
water at the Roseton intake have heen designed with particular

attention to the need for’protecting fish.

Two specific design provisions have been incorporated to insure
minimum harm to fish in the screén area. These provisions are
directed at protécting small size fish that are least able to
manuever in the immediaté viéinity.of tﬁe screens.

1. Velocities in the ehtfénce water passages will not
éxceed about 0.75 feét per second at mean low tide.
ﬁNet velocity of'waﬁér'tﬁraﬁgﬁ the screen mesh will
not-exceed 1.6 feet péﬁ sé.cond° These velocities
are in line with:Qaluési¢ﬁrréntlf being advocatedq
for the reasonable p:otéction of very small fish.

‘The screening material will be 3/8" clear'obening

wire mesh.

BT B LA R &
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2. The traveling screens will be located in such a

manner that the riverside faces of the screens are

flush with the front of the intake, thereby
eliminating the more conventional screen well which
tends to confuse and trap the smaller fish. The

" river current passes directly across the front face

of the screens in the fish passage. This current
3 : ' . will assist even the smallest fish to avoid impingemént
on the screen.
In order to protect the trdveliﬁg screens from heavy river debris
and ice, trash racks have beén'proyided on the river side of the’
i}”":"' screéns and aiso ontﬂﬁaupstréaﬁ'éﬁé?déﬁnétream ends of the water
passage which passes in front of thg screens. Supports for these

{ trash racks, and the deck area which serves them, do not interfere

with the clear flow of the river across the face of the screens.

L RTANE LR RS . S

The design of the front of the intake precludeé any dead area

where fish may tend to congregate .or where the heated water from
the ice control system may tend to cohcentrate and invite the

4 presence of schools of fish.

Trash bars will be 3/8 1nch wide: at about 3 inches on centers.

Any fish which enters the trash rack channel may pass through the

trash rack and into a flSh D&S&dgu beLween the racks and the
i traveling screens. Fish teo large_to pass through the trash rack

can move back to the river through the fish passage.

AL Feant A PR L Ly ey e, oy
EEAN TR D .
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'Cépability is provided at ﬁhe Roseton Generating Station for
reducing circulating water fléw during those seasons where
maximum cooling water flow is not required, particularly during
the winter months where colder river ambient temperatures result
in reduced fish activity. Throttling capability of approximately
50% of_full flow duriﬁg these periods will result in velocities

of less than 0.5 feet per second through the entrance water

passage. ' S R | | IR
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- control slime growth when water temperatures are greater than

Note 2 Chemical Discharges at Bowline and Roseton Power Plants

The following flows will be discharged from the Bowline Generating

" Station to the Hudson River:

1. Boiler blowdown
2. Air preheater wash wvater

<

3. Sodium hypochlorite addition for slime control

These flows are directed to the circulating water discharge

thereby providing for an approximate dilution of 1/5000.

Sodium hypochlorite wili be added to the circulating water to

' 590F. The maximum chlorine residual should not ekceed 0.5 mg/1.

Since the Bowline plant (Unit ;);only recently became operational,
data are not yet available for actual operating conditions.
Therefore, the information presented heféih is based upon design
estimates. The discharge has been designed to meet all presently

applicable waste discharge and water quality criteria.

It is not expected that there will be any interaction of chemicals

released from the plant with those from Indian Point Unit 2.

With the exception of the waste treatment plant discharge, the
only chemical added to the intake water at the Roseton Generating
Station is sodium hypochlorite for the control of slime growth on

PP I )

piping and pump internals.
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Operating experience at the station will determine the dosage

necessary to keep chlorine residuals at a minimum.

All other contaminated flows from the Roseton Generating Station
are directed to the waste treatment basins. Normal daily flows
to the basins result from boiler blowdown and demineralizer

regeneration.

The basins are operated as a sequence of batch reactors. Diffused
air llnes are placed in the tankﬂ for mixing should coagulation
and flocculation chemicals be adQOd to the waste flow. After
sedimentation, the waste water‘is directed to a neutralization
basin where the pH is monitoted“andmacid or caustic is added and
mixed if required. After neutralization, the waste water can be
recycled to the sealmentatlon ba51ns lf further treatment is
required. An oil inspection taﬁlon 1avlocated on the dlscharge

line after the neutralization basis to remove any 0il contaminants.

Details of the operationalﬂproceéure for the waste treatment basin
and chlorination facility will become available as experience with

theisystem increases. It should be noted however, Lhat all systems
have been designed to meet the pres enLly applicable waste d:scharge»

and water quality criteria.

et S agtes

Because of the significant distance separating the location of the
Roseton and Indian Point Stations, no 51gn1£1nant interaction of

chemicals released from these plants ig expected.

i
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Note 3 Fish Impingement at Bowline and Roseton Power Plants

The Bowline Generating Station Unit 1 has recently reached

“significant levels of commercial power generation. However,
testing and shakedown have been conducted since July 1972.

Since that time, no fish probiems associated with traveling

screen operation have been observed.

Testing and shakedown has recently been undertaken at Unit 2 at
Roseton. Commercial operation is expected to begin in December

1972. To date no fish problems have been observed at the Roseton

Generating Station. i

Tk

There are no fish impingemenﬁ data presently available from the

Lovett Generating Station. Data at Lovett, however, could not
be used to extrapolate expected impingement at either Roseton or

Bowline. The Lovett Station intake is located on the river's

L

edge whereas the Bowline intaké ié located in Bowline Pond. bThe
Chemigal, physical and biologiéal parameters in the Lovett area
are therefore more reflective of the general river thén are those
: of Bowline Pond. Similarly} daté éresently available indicate

that the fish population in theirive: near Lovett is not equivalent -

to the p0pulatibn in the Roseton area and hence impingement data
é.“ “ 7 at Lovett could therefore not be used to reflect expe?ted impinge~

! ment at Reoseton. S _ : o ST
§ : , .
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As discussed above, the difference in river £ish population

between the Danskammer area and Lovett/Bowline areas negates the

ability to extrapolate directly data from Danskammer to expected

impingenment at Bowline.

‘The Danskammer and Réseton Stations.are séparated by approximétely
3,000 ft. and are subject to‘essentially the same river fish popu-
lation. Ho@éver, the difference in intake structure design at:
these two stations does not allow extrapoiation of impingement

daﬁta°

The Roseton Station intake is lqcated on the river edge and has

been designed to minimize fish impingement by providing low in-
take velocities and fish escape routes. The Danskammer traveling
screens are at the end of an intake canal approximately 500 ft.

long. The difference in intake orientation velocities and design

objectives could negate any correlation of fish impingement:
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. Note 4 Existing Data on Fish Entrainment at Bowline and
Roseton Power Plants

LIS

There are no existing data at either the Bowline or Roseton

Stations on entrainment.
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TABLE 2

. C : ES - v
Bowline Pond Inlet Velacities . T

.- ‘ " Velocity
Water Level " Qperating Conditiocns FPS
- Mean Water 3 pumps/unit = 768,000 gpm . 0.54%
Elev. +1.75 ‘2 " unit = 632,000 gpm 0.uy
: : 1 " /unit = 370,000 gpm 0.26
_ - 2 " Sfunit - throttled
s - o , . condition = 514,000 gpm 0.36
Mean Low 3 pumps/unit = 768,000 gpm - 0.61
Water 2w supit = 632,000 gpm 0.50
Elev. 0.00 1 ". /unit = 370,000 gpm 0.29
R4 . S 2 " Junit - throttled R
condition = 514,000 gpm 0.4l . SRR
Low Low 3 pumps/unit - 768,000 gpm 0.74
Water 2 v . /unit = 632,000 gpm 0.60
Elev. -2.25 1 " /unit = 370,000 gpm Q.35
2 v funit - throttled ‘
= 514,000 gpm - 0.49

: _cdndition -

O > WD W G w7 O o @ o D

& Source: Bechtel Drawing No, 7757-C-2050 |
- % A1l velocities refer toc condition of both units operating.

&
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wemo.. .. TABLE 3

Bowline Point Intake Velocities

Velocities®- FPS

: Pumps Operating Vi . ve V3 Vi V5
Water Fotal Flow Bar Q ¢C
Elevations GPM Racks Sereen cfs
) Mean Water 3 - 384,000 0.55 0.72 G.66 1.29 0.65. 855 115
Elev, 0.00 e =~ 316,000 0.45 0.59 g.54 1.006 0.79  7C0 130
1 - 185,000 0.27 0.35 0,34 0.67 0.93 4il 130
- Mean Lew Water 3'1”384,000 §6.59 0.77 0.70 1.38 0.69 855 115
Elev, -1.75 2 - 316,000 g.u8 0.63 0.58 1.13 0.85 700 130
I - 185,000 .29 0.37 .36 .72 1.00 4l1 130
Low Low Water 3 - 384,000 0.65 0.81 0.77 1.53 0.76 8%5 115
Flev, -4.00 e = 316 0ch- 0.55 0.66 .54 1.25 0,93 700 130
¥ - 185,000 .31 0.39 0.40 0.79 1.10 #11 130
Hean Water 2 257,006 0.37 0.48 0.u4% 0.86 0.64 572
Elev, 0.00 Throttled -
: Condition
. HMean Low Water 2 257,000 "0.3% 0.51 0.u7 0.92 0.69 572
Elev. -1.75 Throttled . - ' :
- Condition L -
Low Low Water - 2 257,000 0.43 0.54 0.52 1.02 0.76 572
Elev., -4,00 Throttled :

Condition

* These velocities are def1ned as follows:

V1 = the average approach velocity to the bar racks is based on the

A exterior clear port areas. :

V2 = basced on the clear area of the bar racks.

V3 = the approach velocity to the screens, Port uwidth for computing V3 i
assumed to be 16 ft,

VU = the flow velocitites throuch Yhe screens. Q for one pump oper&timn
is based on the ratio of one screen clear crea to the s{de port
clear aren. 0O for two pump cprration is based on equal velooities
througﬁ the screens and one side port.

VS = based on pump chamber area. :




Table 4

CGMPARISON OF BOWLINE AND ROSETON WITH LOVETT 2AND DANSKAMMER POWER PLANTS

Descrigtion

o

é n of 2lants
| above the Battery
‘hrank or West bank of the River

_"Plants'
units .
{ total electrical output in MW

g VWater System Characteristics
» heat EBTU/Day

.ng Water flow GPM
i temperature rise °F

‘ption of the Intake Structures

o
Y]

A ‘
iptign cf the Discharge Structure
§ ofischargg - '

é .
relocity (if applicable) in fps

k

1

i 2 ki

e vl .

Bowline 1 & 2 .

37.5°
West Bank

2
1200
Fossgil

124
764,000
13.5

Mcdern design.
minimizing fish
impingement

§
Submeyged diffuser

1

" 'Roseton'1 & 2

65.5
West Bank

2

1260
Feoseil

120
656,000
15.4

Modern design

minimizing
fish impingement

Submerged
diffuser

16

- Fossil

- 57

" Earlier
- design

[ A A

Lovett

42.0 o
West Bank 5

5
503

323,000 - &
14.8

Units 1~3-
surface discharge
Units 4&53-
submerged near-

T
]

Dans’ammn

SRR Y

66.0
West Bank

4
511
Fossil

54 -
3CR,000
14.5 .

Earlier design

Surface discharge

surface discharge

“ Units 4&5 weak

jets about 2 fps
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