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TABLE CF CC:ITE::TS

Environ = ental Technical Procedure Procedure
Scecificatien Section Title Nu=ber

3.1.1.a.(1) Mechanical Draft Cooling Tcuer Operation 210' -3.8-

ROT Te=perature Lcop Calibratien IC-3

3.1.1.a.(2) Regenerant vaste 3eutralizatien 210k-2.11
Deter =inaticn of pH 1900

3.1.1.a.(3) Deter =inaticu of Free & Total Chlorine 19k0
River Water Che=ical Trest =ent 210 k_3.9

3.1.1.a.(h) Water Quality Analysis GP lbhg

3.1.1.a.(5) Che=ical Eelease Inventory 2325 -

3.1.2.a.(1)(a) Einthic Macrcinvertebrates GP lh50

3.1.2.a.(1)(b) Ichthyeplankten GP lh 51

3.1.2.a (1)(c) Fish GP 1h52

3.1.2.a.(2) I=pingement of Organi =s GP lh53

3.1.2.a.(.) ?"*- a'- ent cf Ichthycplankten GP 1h54
_

5 5 1 (in-sart) Instru=ent Calibration - I.A. GP 1k55

3.1. 2.b . (1) Aerial Rencte Sensing GP 1h56

L.1 Residual Ch1crine Study Pregra= Will be develope:
and approved
prier to i=ple-
=entatien, if
ever used.

h.2 Ther=al Plu=e Mapping GP 1h58

h.3 Hydraulic Effects GP IkS9

h.k Erosien Ccatrol Inspectica GP 1560

h.5 Herbicide Applications GP lh6'_
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2104-3.8,

' Revision 0.

06/05/77

( THREE MILE ISLAND NUCLEAR STATION .

.. UNIT #2 OPERATING PROCEDURE 2104-3.8

MECHANIC AL ORAFT CCCLING TCWER OPERATICN

1.0 REFERENCES

1.1 Drawings Applicable for Operation.

1.1.1 Circulating and secondary services water, B&R Dwg. 2023.

1.2 Operating Procedures Applicable for Operation.

1.2.1 2104-3.1 Nuclear Service River Water.

1.2.2 2104-3.4 Secondary Ser< ice River Water.

1.2.3 2104-6.1 Fire Protection.

' 2.4 2105-1.8 Radiation Monitoring..

1.2.5 2107-1.1 Bop Auxiliary Electrical.

1.3 Manufacturers Instruction Manuals.

( l.3.1 Marley Cooling Tower Operating Manual, Model 6616-3-03.
e

1.3.2 FMC/ peerless pump, model 32 H X B Manual.

1.4 Applicable System Cescriptions.

1.4.1 Secondary Services River Water, Injex 15.

1.5 Curves, Tables, etc.

1.5.2 Table 2 MDCT Local Alarms.

1.5.3 Table 3 MDCT Instrumentation.

2.0 LIMITS AND PRECAUTIONS

2.1 Equipment.

2.1.1 Do not operate a cooling fan in reverse for longer than 15 to

20 minutes at a time for deicing towers.
02.1.2 Do not operate fans manually at air temperatures of 4 F or

.

less (YM-TR-1923 PNL 10 or SR-T1-3868 thru PNL331 3873).
( HOWEVER, invinronmental temperature limits of 2.2.5 must not

.

be excee!cd.

2.0
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2.1.3 Co not stop and than restart fans until a 30 minute off period

elapses. EXCESSIVE MOTOR TEMPERATURES MAY RESULT. FAN 5 MAY BE

CHANCED FRCM SLOW TO FAST OR FAST TO SLOW SPEED GPERATICN

WITHOUT WAITING 30 MINUTES.

2.1.4 When shifting fans frem fast to slow speed, allow a minimum of

30 seconds before er.argizing the sicw speed winding.

2.1.5 Bypass operation of MDCT may cause environmental Tech. Spec.

Limits 2.2.5 too be exceeded.

2.1.6 Bypass operation of tne MDCT will defeat the c:;oling Twr H O
2

inlet low alarm (SR-TAL-3SS0) and indication SR-T1-3880 PNL S,

SR-TR-3880 (G) PNL 331.

TABLE 1

AUTCMATIC EQUIPMENT SAFEGUARDS

2.s.7 MDCT Fan / Deluge System Interlock, stops all MCCT fans if MDCT

Celuge System actuates (FS-FS- ).

2.1.8 Forward / reverse cutral relays are interlocked, such that both

cannot be energized simultaneously.
U2.1.9 < 4 F fan shutdown, stops all fans if they are in auto when

MDCT dry bulb temperature is < 4 F.

2.2 Administrative.

2.2.1 A minimum MDCT effluent flow rate of S000 GPM or 7.2 MGD (SR-

F1-4360, PNL 8) must be maintained to ensure adequate dilution

of radioactive liquid waste during their release.

2.2.2 Maximum mixed water temperature (blue pen, SR-TR-3880, PNL

0331) shall not exceed 87 F, except as noted in paragraph

( 2.2.4.6 (3).

3.0
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(
NOTE: SR-TE-3880 does not measure NSRW Emergency Flcw into

MDCT.

2.2.3 Mcnitor the AT recorder (SR-0TR-38f 2, FNL S) closely during

ind after fan / pump switching or speed changes to assure that

the rate of change in mixed river water temperature does not

exceed the 12% hour limit.

2.2.4 During the period 1 April thru 30. September, the folicwing

temperature limits must not be exceeded:

During normal operation, maintain cooling tower outleta.

temperature.

U
1. Not greater than 7 F above river inlet temp.

U
2. Not more than 3 F below river inlet temp.

NOTE: River inlet and cooling twr cutlet water
{

temperatures are indicated as folicws:

River Inlet SR-T1-38SO en PNL 8

SR-TR-3882 (R) CN PNL 311

Ccmputer Point 1031

Tower Outlet SR-T1-3881 ON PNL S

SR-TR-3882 (G) ON Pil 331

b. During Reactor cooldown cperations, maintain cooling

tower outlet temperature.

1. Not greater than 12 F above river water inlet temperature.

2. The differential between river water inlet and

cooling tower outlet. Temperature shall not change

0at a rate greater than 1 2 F/ hour (SR-TR-3832, PNL

( 8).
,

4.C
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U
- 3. If river water inlet temp is 87 F or higher, the

tower outlet temperature shall be maintained at cr

belcw the river ambient temperature. This insures

ccmpilance with both Tech. Specs. and NPDES permit

restrictions.

2.2.5 During the period 10 October thru 31 March, the follcwing

temperature liuits must bot be exceeded.

During normal operation, maintain ccoling tower oudet -

a.

temperatura.

U
1. Not greater than 12 F above river water inlet temp.

0
2. Not more than 3 F below river water inlet temp.

b. During Reactor cccidown operations, maintain cooling

tower outlet temperature.

0
1. Not greater than 20 F above river inlet temperature.

2. The differential between river water inlet and

cooling tower cutlet temp. shall not change at a
0rate exceeding +,2 F/hcur.

2.2.6 If any of the instrumentation required to assure ccmpliance

with environmental Tech Specs is inoperable; alternate methods

of surveillance must be immediately made available per section

4.3.5.

2.2.7 In preparation for automatic fan operatica, the fans should be

stopped when the MCCT inlet water temperature decraases to

(41 F) or less, as indicated on SR-TI-3880, FNL 8.

2.2.8 Insure that the access dcors between cells.are kept closed.

( 2.2.9 Close ot;servance of MCCT cperation during sudden rairstorms,

or rapid temp. changes is necessary to insure the ST is maintained

within environmental Tech. Spec. limits. g g
5.0
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2.2.iG Prior to initiating changes in the MCCT inlet ficw (including
'

CW blowdown), the CR0 'should be notified of the change. CW

blowdown must be initiated / secured at a very sicw rate to

minimize aT changes.

2.2.11 Operation of the MDCT in the autcmatic mcde does not assure

ccmpilance with the environment Tech. Spec. limits.

3.0 PRERECUISITES FOR STARTUP

3.1 Place control switches en PNL 8 in the folicwing positions. -

MDCT Pump (cw-p-2A) PULL-TO-LCCK

MDCT Pumo (cw-p-28) PULL-TO-LOCK

MCDT Fan 2-1 speed select OFF

MCCT Fan 2-2 speed select OFF

{ MDCT Fan 2-3 speed select OFF

MDCT Fan location /moda select PANEL-

3.2 The following power sources are energized with the breakers in the

folicwing positions.

2-7 Voltage ENERGIZED

2-8 Voltage ENERGIZED

2-71 White Power lights GN

2-81 White Power lights CN

3.3 AT MDCT electrical distribution panels 2-71/2-8 and 2-71/2-81,

position breakers as follows:

CW-P-2A 2-7 (Unit 7-3) RACKED IN

CW-P-2B 2-8 (Unit 8-3) RACKED IN

FAN 2-1 2-71 (Unit BL1) CLOSED

( 2-71 (Unit CL1) CLOSED

6.0
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SPACE HEATER SWITCH CN

FAN-2-3 2-71 (Unit Lul) CLOSED

2-71 (Unit Ell) CLOSED

SPACE HEATER SWITCH ON

SR-VS6 2-71 (Unit All) CLOSED

SPACE HEATER SWITCH CN

SR-VS6 2-71 (Unit All) CN

SR-V26A 2-71 (Unit AL4) CLOSED

SPACE HEATER SWITCH CN

FAN 2-2 2-81 (Unit AM 1) CLOSED

2-81 (Unit EMI) CLOSED

SPACE HEATER SWITCH ON

SR-V2SB 2-81 (Unit CM4) CLOSED

(
SPACE HEATER SWITCH ON

3.4 AT Mr'.T elect, distribution PNL MP2-81 position breakers as

follows

DNt 331A PWR SWITCH 13LB CLOSED

i 331 PWR SWITCH 14LS CLOSED

3.5 AT MDCT control PNL area, cositien switches as follows:

FAN 2-1 Direction Select FWD

Speed Select LOW

FAN 2-2 Direction Select PAD

. peed Select LOW

FAN 2-3 Directicn Select P4D

Speed Select LCW

3.6 Startup valve lineup Appendix A is cercleted.(

7.0
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I 3.7 Ensure that the MOCT circulating water pumo sump is filled '

with water.

3.8 Ensure that the MDCT fire protection system is in operation by

veri fying:

FS-V5448 Cpen

F5458 Open

FS-V5463 Open

Fire service cressure of ( 1001 is indicated at deluge valves.

_3.9 Determine mode of fan operation based en operating environmental
.

and ambi' int conditions autcmatic made (4.3.2).
UAmbient air te: 1erature is less than 34 F dry culb and cocidown

operation is not required.

Manual mcde-panel (4.2)

( UAmbient air temperature is greater than 34 F dry bulb or if

cooldown operation is required.

Manual Mode-Local (4.3.4)
UAmbient air temperature is less than 34 F and MCCT de-icing

operation is required.
a

4.0 PROCEDURE

4.1 Startup precedure (manual).

4.1.1 Establish flow to notwater distribution basins by placing CW-

P2A or CW-P-23 centrol switch to start pcsition and releasing.

4.1.2 Observe that pump red run light engenerizes, discharge valve

SR-V26A or 263 coens and heacer pressure icw alar n (3-F-2)

clears.

4.1.3 Deternine desired fan cperating coccination based on the
(

following parameters.

8- GC-33G
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1. River water temperature

SR-T1-3880 on PNL 8

Computer Point 1031

2. MDCT Air Temperatures

YM-TR-1923 on PNL10

SR-T1-3868 thru 3873 on PNL 331

3. Difference between river sucply and cooling tower outlet

water temperature; indicated by

SR-DTR-3880 ON PNL 8

SP.-T1-3880 and T1-3881 ON PNL 8

SR-TR-3882 (R) and (6) ON PNL 331

4.1.4 Place the first MCCT fan (2-1 or 2-3) in operation by placing

its speed selector switch on PNL 8 to either the slow or fast{
speed position. Observe approp. red running light energizes.

4.1.5 Observe MDCT AT (SR-DTR-3880) indication & MDCT outiet temperature

(SR-il-3881) on PNL 8 are decreasing. Sequentially start
.

additional MCCT fans, as necessary until the MDCT aT is within

envirena, tal Tech. Spec.11r'its.

4.2 Nor al Operation (Manual).

4.2.1 In this mode of operation, the cent.ol room ooerator must be

alert to limits /preacutions and the effects of changes in

ambient conditions.

4.2.2 Temperatures must be controlled within limits set forth in

section 2.2.4 or Z.2.5 (environmental Tech Scecs.) by selecting

number and steed of the operating f'ns.
-..

q
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,

4.2.3 Fan speed may be changed as folicws.

1. Step fan by placing appropriate fan speed selector on PNL

8 to 0FF.

2. Fast to sicw; place appropriate fan speed selector on PNL

8 to Off, wait 30 seconds than move switch to the slew

position.

4.2.4 Should a cundition occur where unseansenable high ambient air

temperatures combined with icw river water temparatures causes

the MDCT ai to go to ::ero or less, refer to section 4.3.3. for

continued operaticn.

4.2.5 Periodically clean the hot water distribution meter in orfices.

(This can be performed while Twr is in operation.

( 4.2.6 Cccidewn operation.
s

A. When primary cooldown in in progress the following tech

spec limits are applicable.

1 April to 30 Sepbember - Sect. 2.2.4.b.

1 Oct. to 31 March - Sect. 2.2.5.b.

8. During period March thru Cecember the inboard ficw centrol

valves should be opened to their summer positions, if

not, open them.

- C. The MDCT is in manual operation IAW section 4.2 of this

procedure, if not place it in operation.

D. During sum.er months, prior to primary system cooldown,

secure CW system blowdown until the cooldown has been

completed.

E. When initiating DH remova'. cooldown of the primary system,

do so at a sicw rate in order to limit the resulting

rive water ai excursion to within controllable limits.

10.0
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( F. Monitor river water aT recorder, (on PNL 8) closely
.

during cooldown operations.

4.3 Winter Operations (Manual).

4.3.1 Duing the months of December, January and February the MDCT

should be set up for winter eperation.

A. Throttle close the inboard ficw distribution valves, SR-V

unit 1 the wa.ter level in the outer hot water distribution

basins approaches g L of the Overficw point.
-

NOTE: Do not allow the hot water basins to overficw.

B. During night time winter operation, the number or speed

of running fans should be reduced in order to minimize

icing / maintain aT and the rate of change aT within Tech.

Spec. limits.

Example: Initial condition, 3 fans FHST.

a. 2-1 fan to sicw 9 30 minute or more intervals.

b. 22 fan to sicw.

c. 2-3 fan to slow.

d. 2-1 fan off,

e. 2-2 fan off.

f. 2-3 fan off.
U 0

C. If air temperature is 28 F to 24 F utilize fans 2-1 and

2-3 for de-ice operations IAW section 4.3.4 In this

temperature range the aux operator should monitor the

MCCT for icing $ every two ho7s on the icwer windward

recions of the tower.

D. De-ice the tower as necessary IAW 3ection 4.3.3. Normally(
a 10 minute run of fans 2-1 and 2-2 in icw speed reverse

is sufficient to de-ice the tower.

11.0 yg. 339
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( U
E. When the ambient air tem;:erature is less than 2 F,

utilize fan 2-2 for de-icing operation also.

4.3.2 Winter Operations (Autcmatic).

A. The autcmatic control system is designed to prevent tower

icing without continous operator attendance.

NOTE: Automatic operation will not insure compliance

with environmental Tech. Spec. limits on river

water aT. -

B. The MDCT is in ope:: tion per section 411 of this procedure.

If not place in operation.

C. Gradually obtain the operating condition which will be

assumed by the autcmatic control system (refer to App (.ndix

"C"). If ambient air temperature is > 34 F, place all

three fans in high speed.

D. Energize the G.E. logic panel by closing its circuit

breaker on PNL 331A MDCT pump house.

NOTE: The following step should be performed immediately

after completing step D above, because of timer

rettings in the auto control logic.

E. Place the fan local / auto /penel selector switch on panel

8, to the auto position. Fans should operate autcmaticily

as described in logic diagram (Acpednix C).

1. The - il logic determines the required fan operating

c, ion based on MDCT dry bulb temperature input

data.

( 2. Correct fan ccmbinations are then started and rotaticn

of oi erating fans is acccmplished.

12.0 g6 240
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3. Should temperatures change, the centrol logic will

immediately modify the operating fan combinations as

necessary.

F. Oper-tor action in thi: mode consists of monitoring the

following.

1. Cooling tower inlet water temperature, ,(SR-T1-3880

on PNL 8).

2. Cooling tower cutlet water tempercture (SR-71-38Si
~

cn PflL 8).

3. Difference between river water supply temoerature

and cooling tower outlet water temperature (SR-DTR-

3882 on PNL 8).
.

4. Correct fan combination operating, indicated by(
illumination of red and green fan status lights on

PNL 8.

G. Insure all alarms listed in Table 2, are clear on PNL

331, MDCT pumphouse.

H. Monitor the MDCT'for icing every 3-4 hours, if icing

conditions exist, plar.e fans in manual and deice IAW

Section 4.3.4.

4.3.3 MCCT operation at high ambient air temperatures combined with

icw river water temperatures.

M: When this condition exist!, the tI across the MDCT

will go to zero or less, as a result of the ambient

wet bulb temperature being at or higher than MUCT

(, inlet water temoerature.

13.0
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( A. When the aT across the MCCT is zero or less, bypass tne
'

MCCT by securing all MDCT fans and cumps cw-p-2A/23.

B. Do not alter CW de-ice flow rate, during these operating

conditions.

C. If river water AT is increasing, secure NDCT bicwdown

slowly by closing CW-V17A/173.

NOTE: Notify chemistry Cept. when Cw sys. bicwdcwn is

secured for extended period of time (> 8 hours).
.

CW system's langler index must be maintained at

0 + .5. If clowdcwn is required, bicwdown

intermittently, during the evenings if possible.

D. If river water aT continues to increase, place the. idle

nuclear water header in s:rvice to decrease AT.

( E. If river water a continues to. increase and the Tech.

Spec. limit is exceedeo; notify supervisor of operaticns

and the PORC Chair.an.

NOTE: The river water aT chart recorder in the control
0RM (PNL 8) has a mechanical stop at % ll.6 F

aT. Oparation with this recorder at or greater

0than ll.6 F aT is unreliable; mcniotr river

water AT at the MDCT recorder SR-TR-3882 as per

ETS.

F. When the wet bulb temperature decreases to less than MCCT

inlet water temperatare sufficiently to insure a positive

aT across the MCCT; return the MDCT to normal cperaticn.

4. 3. 4 MCCT Ce-ice operation.

(

"-
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A. Inboard ficw distribution valves SP '' have been adjusted

for . .ater operation IAW 4.3.1. A.

B. Station Aux. Operator at Local MOCT panel 331.

C. Or local contrcl stations for fan 2-1,2-2 & 2-3, position

speed selector switches to match current fan operating

status.

D. Check local fan directicn centrol switches in the foraard

position.

NOTE: Lccal fan controls switches must match actui t

fan cperating stauts prior to shifting loca:icn/ mode

selector (on panel 8) to the local position.

This prevents inadvertent speed / direction
,

changes when fan control is shifted to the MDCT

area.

E. Place fan location /mcde selector switch on PNL 8 to the

" Local" position.

F. At the MOCT.

1. Locally, stcp eperating fan (in the tcwer section

which is to ce de-iced) by placing its direction

contrcl switch to the CFF position.

2. Wait 2 minutes, than position its speed selector

switch to "Sicw"

3. Start the fan by placing its directicn control

switch to the " Reverse' position. Observe that its

low speed and reverse red lights nergize.

( CAUTION: Oc not ocerate fans in reverse for more

than 20-30 minutes at a time. Prolonged
-

GO 3431s.0
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( reverse operation may allow ice to build

up on fan blades, on the inside of fan

cylinder, on mist eliminators and also, on

the fill behind the mist eliminators

4. When tcwer section has been adequatley de-iced, stop

the fan by placing its direct'en control switch to

the OFF position.

5. Wait 2 minutes, then return this fan to normal

operation (desirri by CR operator) by positioning

its direction and speed control switches as reqti-ed.

6. Repeat steps F. (1) thru F (a) for the othe - CCT-

sections requiring de-icing.

7. Return fan control to PNL 8 as follows.

( a. Verify that local speed switches for the 3 fans

agree with PNL 8, speed switch positions.

b. Verify local fan direction selector switches

(3) are in the forward position.

G. At panel 8, in the control recm, place the panel / auto

local switch to the " Panel" position.

4.3.5 Operation when Nor.al Temperature Indication not available.

(To avoid violation of Environmental Tech. Specs.).

a. Loss of aT Indication (SR-TR-3880 on PN'. 8).

Calculate AT at least every 2 hours using tne available

indication of river water inlet temperature and MCCT

outlet temperature. Enter the calculated value in the CR0

log.
(

G0 344
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. b. Loss of MCCT Effluent

Temperature Indica * ion (SR-TR-3381).

Take necessary readings or. SR-TR-3582 (green pen) e i the

MDCT local panel. If neither the normal or al'.ernate

instruments are operable then use SR-TQ-Edo (blue pen)

on MDCT local panel and enter the readings in the CR0 log

every 2 hours.

c. Loss of River Water Inlet Temperature Indication (CeTouter

point 1031).

Take necessary readings on temperature recorder SR-TR-

3882 (red pen) on the MDCT iccal. If neither the normal

or the alternate instruments are operable, monitor river

water inlet temperature on ccmputer Point 1031.
( 4.4 Normal system Shutdown.

A. Stop operating MDCT fans as follows.

1. Autcmatic Mode.

a. If operating in automatic mode, place tne

local / auto / panel switch (CN PNL S) to Panel.

b. Place high/off/ low switch on ?!il 3 e. 5 fan to

0FF position.

c. Ce-energize G.E. Logic panel by opening its

breaker.

2. Manual Mode,

a. Place fan higb/off/ low switch on PNL 3) for

each fan to 0FF position.

B. Stop operating MDCT pump, by placing its control switch

on PNL 8 to the stop position and releasing.

60'3<l517 0
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( C. Open SR-v58A and SR-V5SS, MCCT header drains, to prevent

freezing of lines on Tower, during shutdcwn when temps
0may be less than 32 F.

.

.

(

(
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( TABLE 2

ALARMS ASSOCIATED WITH MECHANICAL DRAFT CCC'.ING TOWER

ALARM LOCATION ACTUATING DEVICE SETPOINT

H o Temp at lower MDCT Local ? 33 F
L$uvers L0 PNL 331

Cooling tower MDCT Local SR-IS-3880 4* r

H30 inlet temp PNL 331
lb

Cooling Tower MDCT Local SR-TS-3881A 37 F
H,,0 Out ' e t temp. PNL 331
LO

U
Mixed River Water MDCT Local ? 87 F
Disch Temp Hi- PNL 331

0
Cooling Tcwer MDCT Local SD-TS-3881B 87 F
H 0 Disch. Temp PNL 331
H!

Cooling Tower MDCT Local SR-T

( H 0 Outlet Temp PNL 331
H-

River Water MDCT Local SR-TS-3882 32.5 F
Supply Temp. PNL 331
LO

2-1 Fan h speed MDCT Local (See Appendix)
Control Logic Trouble PNL 331

2-2 4 speed MDCT Local (See Appendix)
Control Logic Trouble PNL 331 (See Apoendix)

2-3 Fan h spe.e. MDCT Local (See Appendix)
Control Logic trouble FNL 331

Insturment Power MDCT Local loss of AC power

Supply failure PNL 331 from Dist. PNL.

Cooling Tower Trouble Control Room Any MDCT Local Panel Alarm
PNL 8, C-7

MDCT FAN Trip Control Room Fan 2-1, 2-2 or 2-3 trip

(CLX 2-i, 2-2, 2-3)

(

19.0
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(
TABLE 2

ALARMS ASSOCIATED WITH MECHANICAL CRAFT COOLING TOWER

ALARM LOCATION ACTUATING CEVICE SETPOINT

MDCT Pump Overicad Control Rocm Overload on CW-P-2A/2S
Ptil 8, E-2 (74/CW-P-2A/28)

MDCT Pump Disch. Hdr. Control Room SR-PS-1087 15 psig
Press. Lo PNL 8, F-2

MDCT Fan Centrol Rocm Any Fan setup for reverse Reverse control
Reverse Rotation PNL 8 D-7 oparation (RX 2) relay energize .

(

(

60-348
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(
TABLE 3

MECHANICAL DRAFT CCOLING TCWER INSTRUMENTATIO!4

FARAMETER IDENTIFICATION RANGE

U
River Water Supply SR-TR-3882 (Red) 25-100 F
Supply Temp.

U
Cooling Twr SR-TR-3882 (Green) 25-100 F
Disch. Temp.

Cooling Twr SR-TR-3880 (Pad) 0-llc F

Air Temp ,

Cooling Twr SR-TR-3880 (Green) 0-110 F
Inlet Temp

Mixed Disch. SR-TR-3800 (Blue) 0-110 F
Water Temp.

U
Cooling Twr. SR-T1-3868/3869 0-110 F
Air Temp.

U
Cooling Twr. SR-T1-3870/3871 0-110 F

( Air Temp.

Cooling Twr. SR-T1-3872/3873 0-110 F
Air Temp.

U
Mech. Oraft SR-TR-3879 0-110 F
Cooling Twr. Records SR-T1-3874,
Wate- Temp. 3875, 3876, 2877, 3878

& 3879

k
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( APPENDIX A

Startup Valve Line-Up

Required
Valve No. Valve Name/ Function ._psition Initialo

SR-V25A CW-P-2A Discharge Valve CL

SR-V27A Inst. Root to SR-Pl-2005 OP

SR-V28 Inst. Root to SR-PS-1087 09

SR-VSSA Header Drain Valve CL .

SR-V71A Sluice Gate to CW-P-2A Basin QP

SR-V71B Slucie Gate to CW-P-23 Basin OP

SR-IV-546 Isol. to SR-Pl-2005 OP

SR-lV-547 Drain for SR-Pl-2005 CL

SR-lV-544 Isol. to press switch 1087 OP

( .
-

SR-lV-545 0.ain for SR-PS-1087 CL

SR-TV-542 Isol to SR-PI-2006 OP

SR-lV-543 Drain for SR-PI-2006 CL

SR-V258 CW-P-28 Discharge CL

SR-V278 Inst. Root to SR-Pl-2006 OP

SR-V588 Header Crain CL

SR-V55 Tower Basin Bypass To CL
Site Discharge

"$SR-FV-23 East Hdr Outboard Dist. Valve (T) 0 en
""$SR-FV-2A East Hdr Inboard Dist Valve (T)

--e

SR-FV-20 East Hdr Outboard Dist Valve (T) he"n$
""$SR-FV-2C East Hdr Inboard Dist Valve (T) 0''e n
""$SR-FV-2F East Hdr outboard Dist Valve (T) 0e

(

22.0
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APPENDIX A

Startup Valve Line-Up

Requi red
Valve No. Valve Name/ Function Position Initial

SR-FV-2F East Hdr Outboard Dist. Valve (T) [p"g
ras

SR-FV-1B West Hdr Outboard Dist. Valve (T) k|e"
SR-FV-1A West Hdr Inboard Dist Valve (T)

"""

0'' e
SR-FV-10 West Hdr Outboard Dist. Valve (T) he""$

-

SR-FV-lc West Hdr Inboard Dist. Valve (T) ' rs
pen

SR-FV-lF West Fdr Outbcard Dist Valve (T) h,rns
SR-FV-lE West Hdr Ir.' aai d Dist. Valve (T)

""

en -

(

k 23.0
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(
APP:NDIX B

Signatures of those performing /sucervising valve lire-up

Valve Line-up Signature Sheet

Operator Operator
| Sni f t Foreman ori

Initials Sicnature Shift Date i Sucereisor Sio. I Remarks

I I

I l -

1 I

I I(
l

I li

l

I I

I

| | |

| |

|

( |

2?.0
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THREE MILE ISLAND flUCLEAR STATION

STATION PREVENTATIVE MAIfiTENANCE PROCEDURE IC-3 |
1.0 MECHANICAL 2.0 TITLE: RTD TEMPERATURE

ELECTRICAL LOOP CALIBRATI0tl

INSTRUMENT 3
.

UTILITY

3.0 PURPOSE .

To outline the steps required for uniform calibration of all RTD

Temperature Loops.

4.0 PREREOUISITES

4.1 Log any jumpers applied or leads lofted, in the Control Room " Jumper

and Lifted Lead Log Book" according to Administrative Procedure

1013.

( 4.2 Obtain a copy of the reference manuals for each particular instrument

in the loop.

4.3 All test equipment used must be traceaole to the National Bureau of

Standards and be within its current calibration period per 1022.

4.4 The instrument nun shall review the interlocks and control functions

with the Shift Supervisor / Foreman. The Shif t Supervisor / Foreman

shall consider potential effect on plant operation.

4.5 The Shif t Supervisor / Foreman shall determine any Tech Spec requirements

associated with the instrument and will perform redundant component

testing or log equipment out of service as applicable.

4.6 Ccmply'with AP 1002 and AP 1003.

4.7 Initiate an RWP, if required.

5.0 ACCEPTANCE CRITERIA

1.0 .

60-354
.
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5.1 RPS temperature Icops must ba accurate to 11%.

5.? All ICS/ ttlI temperature loops must be accurate to 12%.

5.3 " Balance of plant" aquipment temperature loop accuracy is the sum

of the accuracies of the ccmponents in the loop.
.

5.4 Ac left data must meet the tolerance specified on the MTX data

sheets or as specified by the manufacturers.

6.0 PROCECURE

6.1 Disconnect the inccming lead wires to the RTD at the RTD connection .

head.

6.2 Connect a precision decade box h .01".) to the' incoming wires in

place of the RTD.

6.3 Insure that the calibration data for the loop is current per I&C

Department Procedures 1432-1 or 1432-2.

6.4 Apply the appropriate resistance for 0%, 25%, 50%, 75%, and 100% of,{
the temperature range of the instrument and observe and record the

indication of temperature "as found".

6.5 If the indie.ation is not within the tolerance required per Acceptance

Criteria of Section 5, troubleshcot the individual loop ccmponents

as specified in the equipment vendar's manual.

6.6 Af ter adjustments, repairs, ard/or replacements of cceponents as

required per tech manuals are cen+'c*e, apply 0%, 25%, 50%, 75%,

and 100% of the temperature range of the ir.strument and observe and

reccrd the "as left" indicati i af temperature.

6.7 Disconnect the decade box frca tne inccming wires to the RTD.

6.8 Reconnect the inccming wires to the RTD connection head.

6.9 Apply calibration stickers and assign next due date per P.M. Schedule.

(
2.0

GO:255
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,

( 6.10 Date and initial the p.M. ccmpletion record.
.

6.11 Restore lifted leads, remove jumpers and ccmplete the 'ag referenced

in 4.1.

6.12 Remove all tools and naterials upon completion of work and clean up

the work area.

6.13 Torn the system over to the Shift Foreman for functional testing as

applicable.,
.

9

e

(

-
.
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THREE MILE ISLAND NUCLEAR STATION

UNIT #2 OPERATING PROCECURE ?!04-2.11

REGENERANT WASTE NEUTRALIZATICN

Table of Contents

Section race

1.0 REFERENCES 2.0

1.1 Drawings Applicable for Operation 2.0
.

1.2 Operating Precedures Applicable for Operation 2.0

1.3 Manufacturers' Instruction Manuals 2.0

1.4 Applicable System Gescriptiens 2.0

1.5 Curves, Tables, etc. 3.0

2.0 LIMITS AMD PRECAUTICMS 3.0

2.1 Equipment 3.0

- 2.2 Administration 3.0

3.0 PREREQUISITES 4.0

4.0 PROCEUDRE 5.0

4.1 Manual Neutralization of Tank 5.0

4.2 Automatic Neutralization of Tank 8.0
,

Accendix

Title No.

Valve Line-Up A 10.0

Valve Line-Up Signature Sheet B 11.0

Waste Neutralization Tank
Release Permit C 12.0
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THREE MILE ISLAND NUCLEAR STATION

UNIT #2 OPERATING PROCEDURE 2104-2.11

REGENERANT WASTE NE'JTRALIZATION

l.0 REFERENCES

1.1 Drawings Applicable for Operation

1.1.1 Make-Up Water Treatment and Ccnde iate Polishing, B&R ficw

Diagram 2005.
.

1.1.2 Demineralized Service Water, B&R Flow Diagram 2007.

1.1.3 Pretreat=ent Plant, L*A Water Ccnditiening, S&R File No. 014-

00-0101.

1.1.4 Desineralizer System, L*A Water Conditioning Co, B&R File No.

014-00-0510.

1.2 Operating Procedures Applicalbe for Operation

1.2.1 2104-2.1, Cycle Make-Up Fretreatment.

1.2.2 2104-2.2, Demineralized Water.

1.2.3 2104-2.3, Instrument Air.

1.2.4 2104-2.10, Service Air.

1.2.5 2104-3.6, Circulating Water.

1.2.6 2104-2.2, Condensate Polishing.

1.2.7 2107-1.4, Heat Tracing.

1.3 Manufacturer Instruction Manual

1.3.1 L*A Water Purification System, Volumes I thru V 04.C0)

1.4 Applicable System Descriptions

1.4.1 Condensate Polishing, Index No. 4B

1.4.2 Make-Up Water Treatment, Index No. 4C

1.4.3 Deminerali:ed Service Water, Index No. 5
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Instrument and Service Air, Index No.101.4.4
Circulating Water, Index No.151.4.5

1.5 Curves, Tables, etc.

None

2.0 LIMITS AND PRECAUTIONS

2.1 Equipment -

Ccmpare
Verify PH instrumentation calibration is current.2.1.1
indicaticn with sample analysis when performed to verify

accuracy.

During their operation, check neutralizing effluent disposal2.1.2

pumps WT-P-EA/B for abnormalities.

'n~nen pumping acid or caustic, check for positive indication of2.1.3
siphon breakers opening and closing to insure solution is

A11cw approximately 1/2 hour intervals betweenbeing added.
a

acid or caustic additions.

Always maintain caustic temperature above 70 F.2.1.4

2.2 Administrative
Relative to Environmental Safety, do not release neutraliziang2.2.1
tank contents at a high rate to the river and observe all

environmental permits and restrictions.

Ensure the heat tracing on the system ccmponents and lines is2.2.2
energized for both freeze protection and to prevent chemica1_

(caustic) crystallization.

Adequate safety precautions for streng chemical solutions must2.2.3
be observed when working with caustic or acid.

Use care when feeding acid and caustic to neutralizing tank to2.2.4
prevent overshooting chemicals resulting in excessvie use of

chemicals and overheating nf the tank and pump.
0
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3.0 PRERECUISITES

Initial each step.

3.1 Instrument Air available per 2104-2.3.

3.2 Service Air is available per 2104-2.10.

3.3 Demineralized Service Water System is in operation per 2104-

2.2.

3.4 Electrical pcwer available per 2107-1.1.

Comconent Source Unit
'

SD-P-7A MCC 2-31A SB

SD-P-7B MCC 2-41A 48

WT 'r-8A/B MCC 2-31D 2A/2B

W-P-9/10 MCC 2-310 1F/3A

WT-V455 Later

WT-V456 Later

3.5 Valve line-up cceplete per Appendix A.

3.6 Autcmatic neutralizatien of the neutralizing tank is not

per nitted at present time.

3./ Autcmatic termination of release by PH should be utilized. If

releasing waste in Manual, have .hemistry check PH every 2

hours.

3.8 Water treatment sump pump (.SD-P-7A/B1 control switches in

AUTO.

3.9 Acid and caustic storage tanks at sufficient level with 93-965

H 50 and 50% NaOH. (.See 2.1.412 4
3.10 Centrol switches in STOP fer acid pumo '47-P-2. and caustic

pump WT-P-10. Lccated on Panel 305.

4.0 's
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3.11 For personnel safety, usa care when feeding aicd and caustic .

to the neutralizing tank.

3.12 Caustic storage tank (MT-T-8) heater control switch in AUTO.

3.13 River Water Pump snifting must be coordinated with both Control
'

Rocms.

3.14 When dischargeing Unit 2 Neutrailizing Tank oniv

3.1.4.1 Verify that the Station river water ficw is greater than:
.

al 25,C00 GPM with no Unit 2 Secondary River Pumps running.

bl 33,000 GPM with one Unit 2 Secondary River Pump running.

cl 41,000 GPM with two Unit 2 Secondary River Pumps running.

3.14.2 Discharge rata is limtad to less than 100 GPM or < 6,000 GPH.

3.15 When discharging Unit 2 Neutralizing Tank ati the same time

Unit 1 is releasing its Neutralizing Tank.

3.15.1 Verify that Station river water fica is greater than:

al 50,000 GPM with no Unit 2 Secendary River Pumps running.

bl 58,000 GPM with one Unit 2 Secondary River Pump running.

cl 66,0C0 GPM with two Unit 2 Secondary River Pumps running.

3.15.2 Discharge rate is limited to less than 100 GPM or < 6,CCO GPH.

4.0 PRCCEDURE

4.1 Manual Neutralizatien of Tank.

Initial Each Step Upon Satisfactory Completion.

4.1.1 Verify on LAWT panel that Recycle / waste valves NTl and 2

control switch is in "AUT0".

4.1.2 PLACE air operated local override switch to:
'

"CPEM" for WT-V350 Recycle "NTR" valve.

" CLOSED" for WT-V25 Dispcsal "NTD" valve.

5.0 G0161
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Place an effluent Dispcsal/recirc pump WT-PEA (88) control4.1.3
switch at LAWT panel into AUTO for icw level shut ff.

(If HAND must be used, monitor tank level more closely).
,

Verify Neutralizing Tank is new being recirculated.4.1.4
Neutralize the tank contents, (and verify same) by CAREFULLY4.1.5
adding acid using WT-P-9 and autcmatic anti-siphon valve

WT-V456 if PH is above 8.5 cr_ CAREFULLY add caustic using

WT-P-10 and autcmatic anti-sipher. valve WT-V455 if PH is
.

below 6.5.
Chemistry may be able to supply quantity of

NOTE:

acid or caustic required to be added.

Whn the Nautralization Tank PH is between 6.5 and4.1.6
8.5, the Shift Foreman /Supceviser must initiate a " Waste

Neutralizing Tank Release Permit".

Before releasing a neutralization tank from Unit 2,4.1.7
detemine Ur.it 1 is releasing its neutralizaticn tank.

Verify sufficient river water ficw acrcss Unit or Station
4. 1.8

for discharge mcde.

Pertem the follcwing steps to initiate the release which4.1.9

provides autcr.atic terminaticn if PH is not is the 6.5 to

8.5 range.

Verify MT-725 release valve OPENS _ by placing its local4.1.10

air control bcx override switch to "AUT0".

" THROTTLE OPEN" the LOCKED isolatien valve WT-V73 to4.1.11
obtain the desired 100 gpm (by timing level decrease).

Observe that the F:i controller is coerating prcperly in4.1.12
that the disposai valve WT-V25 is cnly open with a PH in

the range of 6.5 to 8.5. M2
6.0
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NOTE: Manual release with WT-V25 local switch :a

"0 PEN" position is allowed with Shift Superviscr/

Shift Foreman permission and constant observance

of PH in the case of Instrument malfunctions.

4.1.13 Verify sampling is obtained per release permit.

4.1.14 If PH exceeds the 6.5 to 8.5 range, neutrali:e apain per

4.1.5, resample for PH and continue.

4.1.15 When WT-P-EA (SBl steps aut:matically due to 1cw level

setpoint, it can be re-started in " HAND" to constantly

monitor level and reduce it to a minimum of 23.5" (4,000

gallonslifrequired. (.Do not allcw pump suction to

beccmeuncoveredl.

4.1.16 "LCCK CLOSED" WT-V73, place local air switch for WT-V25

to "CLOSE", verify WT-P-BA (88) "0FF" and precess the

Release Permit.

4.1.17 Flush PH cell after release per folicwing steps:

4.1.18 CLOSE'WT-V3C3B Neutralization Tank PR cell sample isolaticn

valve.

4.1.19 Verify CLOSED WT-V Later Neutrali:atien Tank PH line

sample isclation valve.

4.1.20 Connect flushing hose to " snap' connector at 00-V79.

4.1.21 CPEN 00-V71 to provide flushing water.

4.1.22 Partially CPEN WT-V Later flushing hose valve at PH cell

and flush PH cell for several minutes into Neutralization

Tank..

NOTE: PH Indicaticn as being Neutral.

6R 0017.0
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4.1.23 CLOSE CO-V79 to isciate flushing water.

4.1.24 CLOSE WT-V Later flush water va!ve at PH cell and disconnect

hose at 00-V79 (and coil it up).

4. 2 Aut :atic Neutrali:ation of Tank

Initial Each Step Upon Satisfactory Completion.

4.2.1 Place acid injection pump hT-P-9) and caustic injecticn

pu=p CJT-P idl control switches in AUTO.

4.2.2 Check recycle and dispctal valve control switch NT1 and
,_

2, en LAhT Panel, in AUTO.

4.2.3 Check hT-V350 lccal recylce "NTR" valve switch is in GPEN

pcsition and hT-V25 disposal NTD valve switch is in AUTO.

4.2.4 Place an effluent disposal pumo (hT-P-8A/B) centrol

switch in AUTO for automatic operation, Cof if necessary,

place an effluent dispcsal pu=c control switch in HAND
,

for manual operatien).

4.2.5 Observe that the pH controller is operating croperly in

that the Neutralization Tank Waste Disposal Valve hT-725

does not cpen unless indicated tank pH is in the range

6.5 to 8.5. (When neutralized, initiate a Release Permit,

Appendix Cl. Throttle open hT-V73 to cbtain a 100 gpa

release rate (by observing ficw indication).

4.2.6 If in manual pump centrol, STOP the effluent dis;:csal

pump when the desired tank level is reached. (minimum

23.5", 4CCO galicas).

4.2.7 When Neutralizaticn Tank Waste Dispcsal is no lenger

desired, place centrol switches f:r pu ps WT-P-2A/S, '!T-

P-9 and WT-P-10 in OFF.

GP 002
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.

Lock closed 'JT-V73 and place local hT-725 disposal NTD4.2.8

valve swtich to closed positien.

4.2.9 Flush pH cell per section 4.13.

4.2.10 Process Neutrali:ation Tank Release Permit.

.

.

.

9.0

GP-003



.

E104-2.11
Revision 0

06/17/77

APPENDIX A

Valve uine-Up

System: Manual 'a'aste Neutrai ,.inc and Tank Release Date

Valve ! Descripticn Position Ini tial

THROTTLED
WT-V308A Neut. Tank Eff. Rec,lrc. Isolation 70% OPEN

hT-V3 CSS Neut. Tank Recire pH Inst Isclatien OP

VT-V3 CEC Neut. Pump '4T-P-5A Suction Isolatien OP

hT-V30SD Neut. Pump WT-P-83 Sucticn Isolation GP

WT-V3CSE Neut. Fu=p WT-P-BA Discharge Isolation GP

WT-V30SF Neut. Pump '4T-P-33 Discharge Isolation OP

hT-V30SG Neut. Tank Drain CL

WT-V73 Neut. Tank Eff. Dispesal Isolation LOCKED CLOSED

'6 V350 Neut. Tank Recire. Pr- : Itic Isolation OP

hT-V25 Neut. Tank Disposal Pneumatic Isolaticn CL

SR-V55 Sluice Gata Bypass to River CL *

* OPEN only if MDCT #2 is being bypassed

10.0 61 004
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APPENDIX B

Signatures of those performing / supervising valve line-up

Valve Line-up Signature Sheet

Shift Foreman orOperator Operator i
Initial s Signature i Shift Date Sucervisor Sig.

.

.

I
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WASTE NEUTRALIZI:G T/stiK RELEASE PE J1IT

SS/SF INITIAL if Unit 1 is disncargeing Neut. Tank and ReferNOTE:

to 3.14, 3.Y

(Shif t Superviscr/Fereman)1. Requested by:

Date: Time: Flcw apm.

No. of Unit 2 Secondary River Water Pumps running.

See 3.14 and 3.15 for flow needed.

2. Descriptien of tank contents: (i.e., neutralized waste, corrosive

waste pum; cut, etc)
.

CAUTICN: If other than nomal regenerant wastes are within the tank, the

Chemistry Supervisor must recc=end approval to the Shif t Superviscr/

Shift Fcreman prior to the actual release.

3. Waste Neutralizing Tank Sample pH': 8.-ly ds by:
@ad Chem Tecn (Ur)

_,

Date: Time:

Date: Time:
4. Release Approved by

Shif t Superviscr/ Foreman

5. Shift Supervisor / Foreman: Notify Rad. Chem. Tech (. r) that release willJ

c:=ence at belew indicated time and to obtain Influent and Effluent
'

samples approximately one hcur later.

Time:Rad. Chem. Tech Name

NOTE: Notify Rad. Chem. Tech (Jrl to notify Shift Superviscr/Fereman wnen

influent and efflust samples are obtained.

6. Time sampled by Rad. Chem. Tech. (Jr}: Tank _

Influent
Statien Effluent

7. Shif t Supervisor / Foreman insure Aux. Operator or his relief follcws the

release closely (_i.e. , tank level vs. time) and is in vicinity of the

Neutralizing Tank at the terminatien of the release to insure the disharge

has terminated pro::erly, assure valve WT '/73 is closed and data is legged

on the attached tab;e, 01-006
12.0
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Dai.? to be filled in at start and temination of release

Unit 2 Secencary Ianx AUX.

River Water River Water WT-V73 (Turns) Level Ccerator
Time Date Pum::s Runninc Flcw ccm Valve Pcsit'9n (Gal ) Sicnature

Disch. [
START I

Discn.
STOP

8. Shift Superviscr/ Foreman verified that this data sheet is completed,

valve closed and locked Date: Time:
Signature

9. Femit returned to Chem. Lab. Cate Time
~

Signature of Returner

10. Additional Analysr.s Required must be started %ediately following Step 3

(.by Rad. Chem. Tech. (.Jr).

CAUTICN: If Suspended Solids and Dissolved Solids analysis will not be completed

within 8 hrs., Shift Supervisor /Fcre an must be notified. Also, the

Shift Supervisor / Fore 2n must ba notified immediately it it is detemined

by analysis that any of the limits beicw have been exceeded.

Suspencec 01ssolvec Total I Aikalinity
oH Solids * Solids" Iron 1 oi M0

Tank Sample
_.

River Influent

River Effluentf

Tank Limits: pH: 6.0 to 9.0 - N.P.D.E.S. PA G709920

Suspended Solids: 100 PFM Maximum, 30 ppm Average - N.P.D.E.S. PA C0C9920

Discharge Limits: pH: 6.0 to 9.0 - I.W.P. 2270204

Suspended Solids: 560 ppm - I.W.P. 22702G4

Dissolved Solids: SCO ppm - Monthly Average, 7CO ppm maximum - I.W.P. 22702C?

Total Iran: 7 ppm - I.W.P. 2270204

Methyl Purple Alkalinity: ICO ppm as CACO 3 - Corps of Engineers.

13.0 GP 007
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THREE MILE ISLAND NUCLEAR STATICN

STATION PLANT CHEMISTRY PROC: DURE 1900

DETERMINATION OF pH

1.0 SUMMARY

pH is defined as the cccmon logarithm of the reciprocal of the

hydrogen icn concentration (expressed in moles per liter). It

provides indication of whether a soluticn is alkaline or acidic
.

with a pH of 7.0 considered neutral at ambient temperatures. Due

- to the logarithmic scale, its usefulness is limited to fairly

dilute solutions of acids and bases.

2.0 APPARATUS

2.1 pH meter

2.2 5 inch glass pH electrode

2.3 5 inch Calcmel electrode

2.4 Electrode holder

3.C REAGENTS

3.1 Standard pH buffer solutions in the same range as samples ta

be mear' (prepare buffer solutions per manufacturer's'
.

instructions).

4.0 PROCEDURE

4.1 !asure meter is energized. If not, allcw 15 minutes from

energization for the meter to warm up. A glass electrode and

a reference electrode should be connected to the meter. These

electrodes should be immersed in deminerali:cd water wher not

in use.

(
l.0
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4.2 Check the reference electrode to ensure adequate filling

solution. If necessary fill the electrode with the proper

solution as indicated in the following table.

Electrode
Vendor Electrode Tyce Fillina Solution

Fisher Calomel Reference Electrode Saturated Potassium
Chloride

Orion Single Junction Reference Filling Solution
#90-00-01

Corning Calomel Reference Electrode Saturated Potassium -

Chloride

Leeds and Calcmel Reference Electrode Saturated Potassium
Northrup Chloride

Beckman Reference Electrode and 4M Potassium
Combination Electroce Chloride,

Saturated with
Silver Chloride

(

4.3 Rinse electrodes with demineralized water and immerse electrodes

in a buffer solution haveing a pH similiar to the sample.

4.4 Measure the temperature of the buffer and adjust temperature

compensator to this temperature.

4.5 Adjust pH reading to conform to the temperature vs pH tables

supplied with the buffer.

NOTE: The temperature of the buffer and samples to be

analyzed shculd always be 25cc 1 20C.

4.6 Rinse the electrodes witn demineralized water and sample.

4.7 Im.m.erse electrodes in the samaie, adjust temperature c:mper.ator

and read pH directly.

(
20
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4.8 After use, leave the electrodes irrersed in demir.eralized

water.

5.0 REFERENCES

5.1 Standard Methods for examination of Water and Waste Water,

13th Edition, 1971.

k

(
%
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THREE MILE ISLA?iD |iUCLE.R STATIOi

[
STATI0:1 CHEMISTRY PROCECURE fl0. 1940

Determination of Free and Total Chlorine

1.0 SU?CtARY

Free chlorine and total chlorine may be determined by amperometric

titration utilizing phenylarseneoxide as the titrant. In this

procedure, free chlorine is determined first by coffering the

sample to pH 7 and titrating it. The sample is then b#fered to pH

4 and potassium iodide is added. This process reduces any combined

chlorine and liberates an equivalent amount of Iodine. The Iodine

is then titrated and the result is equivalent to the amount of

combined chlorine present in the sample. Total chlorine is then

the sum of the combined and fre lorine.

( 2.0 APPARATUS

2.1 Amperometric Titrator

3.0 REAGEflTS

3.1 Phenylarseneoxide solution (1 ML = 0.2 mg cl )
2

3.2 pH 7 Buffer solution

3.3 pH 4 Buffer solution

3.4 5% Potassium Iodide solut:en

3.5 0.0282 fl Iodine solution

4.0 PROCEDURE

CAUTIC!i: The volume of all samples drawn for total and free chlorine

analysis shall be of sufficient volume to perform the

analysis a minimum of two- times. On any cut of specification

result, the analysis shalT be run again to verify the
( result.

1.0
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4.1 Fill the pipet to the "0" graduation by opening the pinch valve and
(

t!.en closing it for Fischer-Porter Titrator, or by squeezing reservoir'

on Wallace & Tiernan Titrator.

4.2 Place 200 ML of sample in the sample jar after rinsing three times.

4.3 Add one ML of pH 7 Buffer to the sample.

4.4 Place sam . r on titrator and place switch in " FREE" positionr

for Fischer-Parter (F-P) Titrator, or for Wallace & Tiernan (W&T)
.

flip switch and adjust pot to full scale.

4.5 After microam:.ater becomes steady, sicwly add titrant to the sample.

Note that the needle deflects to the lef t af ter each drop of titrant

'

is added.

4.6 Continue to add titrant to the sample until the addition of one

more drop of titrant causes no deflection. The end point is the

( last drop that caused a deflection.

4.7 Record the volume of titrant added to reach the end point; PPM free

chlorine = ML titrant.

4.3 Change switch to " TOTAL" position for F-P, or for W&T flip switch

and readjust pot. -

4.9 Add one ML of pH 4 Buffer and one ML of Potassium Iodide solution.

4.10 Continue titrating until an end point is reached as indicated by r.o

deflection of the micreammeter. The end point is the last drop

that caused a deflection.

4.11 Record the total volume of titrant added to reach both end points.

PPM total chlorine = ML (total) titrant added.

4.12 Once everf day perform the following accuracy check. (Only if the

ampercmetric titrator is to be used that day).

(
2.0
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4.12.1 Pipet 10ML of 0.02S2N Iodine solution into a clean ICCML

( volumetric Flask. Carefully dilute to the mark with demineralized

water. Store this solution in the refrigerator when not in

use.

4.12.2 Obtain duplicate 2CCML samples of dcmestic watr.r. These

samples must be taken at the same time. (Idez.lly these samples

should contain about 0.20 PPM total chlorine) .

4. l' .3 Immediately add 1ML of 5% potassium Iodide s 31ution and IML :f2
.

pH 4 buffer solution to c.cn sample.

4.12.4 Analyze one of the samples,2s usual for TOTAL chlorine as

described in section 4.'10 and 4.11.

4.12.5 To the remaining samole, carefully pipet IML of the diluted

Iodine solution prepared in secticn 4.12.1.

( 4.12.6 Now analyze this sample for TOTAL, chlorine as described in

section 4.10 and 4.11.

4.12.7 Calculate % recovery as follows:

(PPM Chlorine frca 4.12.6) x 100
% Recovery = (PPM Chicrine frem 4.12.14) +0.50

4.12.8 If % recovery does not exceed 90%, titrator requires Corrective

Maintenance.

5.0 REFERENCES

S.1 Fischer-Porter Titrator Instruction Manurl

5.2 Wallace & Tiernan Ti+rator Instruction Manual

5.3 Standard Methods for the Examination of Water and Wastewater, Part

1143

3.0
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THREE MILE ISLAND NUCLEAR STATION
'

UNIT 82 OPERATING PROCECURE 2104-2.9

RIVER WATER CHLCRI!!ATION SYSTEM
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THREE MILE ISLAND NUCLEAR STATION

UNIT J2 OPERATING PROCEDURE 2104-3.9 .

RIVER WATEF. CHLORINATION SYSTEN

1.0 REFERENCES

1.1 Drawings

1.1.1 C-302-174 Cooling Water Chlorination Units 1 and 2. .

1.1.2 SC-71-1385 Fisher and Po"ter Co. Flow Diagram.

1.l.3 WD 56 M2124 Electric Schenatic for Cooling Water.
,

1.1.4 SS-20F-599 Electric Print for CL-P2 Booster Pumo.

1.1.5 2021 Circ. Water and River Water Chemical Treatrent.

1.2 Other Operating Procedures

1.2.1 1104-31, Secondary Services River Water Systen.

1.2.2 1104-25, Instrument Air System.

1.2.3 1104-22, Cycle Makeup Pretreatment System.,

1.2.4 1104-36, River Water Chlorination System (Unit 1).

1.3 Manufactures I struction Manuals.

1.3.1 Racom Motor Operator.

1.3.2 Grinnel Diaphram Valves.

1.3.3 Fisher and Porter Co. Chlorination Instruction Manual.

1.3.4 P.I-10 Bill of Materials.

1.4 System Description

1.4.1 Chlorination Systems Plant Manual Chapter 29, Section C,

Volume I.

1.4.2 Secondary Service River Water Systems Plant Manual, Chapter

13 Section C, Volure I.

1.5 Curves and Tables

1.5.1 Evaporator Min. Superheat Curve.

'
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2.0 LIMITS AND PRECAUTIONS
.

2.1 Equipment

2.1.1 Periodic checks must be made on nakeup water flow to evaporator

water jacket to ensure water level is being maintained. There

should be a slight trickle flow from the overflow line at all

tires.

2.1.2 A new lead gasket must be used at the container coupling nut

whenever chlorine containers are rep' aced.

2.1.3 The total chlorine concentration at the Station River Water

Discharge shall be monitored and recorded. An analysis for

chlorine using SCP 1940 is to be nade weekly during a chlorination

period by contacting the Chemistry Departrent.

2.1.4 The evaporator minimum degree of superheat shall be 20 F (as

determined by Curve 1.5.1).

2.2. Administrative

2.2.1 Replacerent containers must be located in the Chlorination

Building at least one day prior to their use in the systen to

allow their temperature to eoualize with room temperature.

2.2.2 Before entry into either the Container Storage or Chlorinator /

Evaporator rooms, the ventilation fans must be started and

allowed to run for at least one minute to ensure that any

chlorine fumes which may be present in the rooms are exhausted.

2.2.3 When chlorine containers are replaced or the chlorine systen

is placed back in service af ter maintenance, all fittings will

be checked for leaks by the use of annonia, by reroving the

top from the bottle and moving the bottle under the ciping and

fittings involved. If a leak exists, a dense white cloud will

be formed and suitable measures must be taken to seal the

leak.

4.0 Q qg,
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2.2.4 When work is carried out on any part of the system where

liquid chlorine is present, it must be nurged with dry air to

renove any moisture that may be present.

2.2.5 Records of chlorine gas usage must be maintained and any

variation from norval must be investigated.

2.2 6 The Chemistry Dept. shall be notified of any change in chlorinc tion3

rate.

2.2.7 Appropriate changes shall be made to the chlorination rate
,

each time the river water discharge flow is changed by more

than 10%.

2.2.8 Each change in chlorination rate shall be logged. The total

chlorine concentration, as measured during the next chlorination

period, shall also be logged in the OUT BUILDING LOG 5HEET5.

3.0 PREREQUISITES.

3.1 Unit 2 Nuc. River or Sec. River must be in operation per 2104-3.1

or 2104-3.4, prior to chlorinating in Unit 2 screenhouse.

4.0 OPERATING PROCEDURE

4.1 Normal System Startup.

(Indicate Satisfactory Completion of Steps by Initialing in the

margin by each step, and sign at end of section).

4.1.1 Startup af ter extended period of shutdown (extended

period of shutdown is defined as greater than one day).

4.1.1.1 Prerequisites

4.1.1.1.1 The Secondary Service River Water is operating Der 1104-31.

4.1.1.1.2 The Instrument Air System is operation per 1104-25.

4.1.1.1.3 The Cycle Makeup Pretrea t. ent System is operating per

1104-22.
,

5.0

G1~018
.



2104-3.9
Revision 2

4.1.1.1.4 Full chlorine cylinders are connected (via the liquid
_

connaction) to the chlorine supply manifold.

4.1.1.1.5 Check that the selector switch for the chlorination

system is in the "Off" position.

4.1.1.1.6 Power available at the following MCC and Distribution'

.

Panels and Breakers closed.

a. 1B ES Screenhouse MCC

1. Unit 93 Booster pump CL-P2

b. Distribution Panel CC/SH-2

1. Switch 18 Lights-Chlorinator House.

2. Switch 19 Recepts - Chlorinator House.

3. Switch 20 Chlorine Evap. Htr. Control Pwr.

f. Switch 22 Chlorinator Control Fnl. Pwr.

5. Switch 24 Chlorinator Heater Control Pwr.'

4.1.1.1.7 Check that the following breakers are in the open position.

a. 13 ES and Screen House BUS

1. Unit 7ER chlorinator evaporator heater

4.1.1.1.8 The valves are lined up per Appendix A.

4.1.1.1.9 The system has been tested and purged per section 4.5.2.1

and 2.:

4.1.1.1.10 Check that the self contained breathing apparatus or gas
,

mask is available in the screen house.

4.1.1.1.11 Ventilation fans in chlorine equipment house a-e coerating.

4.1.1.1.12 Check to insure Chemistry Department standing t / to

monitor chlorine concentration.

.
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a. Adjust eductor CL-M2 to indicate e 15" Hg.

b. Throttle CL-V43 = 5 turn from fully closed.

Throttle CL-V25 - 5 turn from fully closed.c.

4.1.1.2 Procedure

4.1.1.2.1 Open CL-V33 slowly and fill evaporator to overflowing,

then throttle CL-V33 so that overflow to drain is approximately .

1-2 GPH.

4.1.1.2.2 At the evaporator panel, check the water te7erature
0control at 155 F, the low water temperature control at

U140 F and the high water tecterature control at 170 F.

4.1.1.2.3 Close breaker Unit 7ER at the IB E5 and Screen House BUS

to energize the evaporator heater.

4.1.1.2.4 Open the cylinder isolation valve for the cylinder that

. is to be put into service (CL-V30A, B, or C)..

4.1.1.2.5 Open the appropriate liquid valve 1 full turn.

4.1.1.2.6 Chsck this section of the system for leaks as per Section

2.2.3.

4.1.1.2.7 Open the appropriate header isolaton valve (CL-V22A, B,

or C).

4.1.1.2.8 Af ter the evaporator has stabilized under these conditions

open the liquid valve on the container in service two

more turns (or as experience dictates).

4.1.1.2.9 Place the selector switch " Auto-Off-H 0-50L" on the River
2

Water Chlorination System in the 50L Position.

4.1.1.2.9a Place the 50L-V1, AUTO, 50L-V2 switch in the

50L-V1 positien - for Unit 31 chlorination

50L-V2 position - for Unit 82 chlorination

AUTO position for Unit il and s2 chlorination

''*
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4.1.1.2.10 Adjust the gas flow rate on the chlorinator unit as

necessory to obtain a total chlorine concentration of

0.15 Mg/t at the river water discharge. A r.anual titration

using SCP 1940, must be perforred at this time to confirm

that the total chlorine concentration is less than 0.2

Hg/t.

4.1.1.2.11 Place the selector switch for the River Water Chlorination

in the " Auto" position. -

4.1.1.2.12 When the timer initiates chlorine feed, check the following

automatic valves function properly.

a. Unit 1 Chlorination

(CL-V17. CL-V18 & CL-V29) open and booster pure starts.

b. Unit 2 Chlorination

(CL-V17, CL-Vl9 & CL-V29) open and booster pump starts.

c. Unit 1/ Unit 2 Dual Operation

(CL-VL7, CL-V18 & CL-V29 open 0 0100, 0900 and 1700

hcurs and booster pump starts.

(CL-VL7, CL-Vl9 & CL-VZ9 open 0 300, 1100 and 1900u

hours and booster pump starts.

4.1.1.2.13 Check chlorinator loop seal drair, valve cracked open to

allow trickle flow (located inside chlorinator unit).
4.1.2 System Startup af ter Overnight Shutdown

4.1. 2.1 Prerequisites

4.1.2.1.1 The systen is shutdown as per section 4.3.2.

4.1.2.2 Procedure

8.0
-

J1'021



2104-3.9
Revision 2

4.1.2.2.1 Place the selector switch in the "AUT0" position at the

Chlorinator Control Panel af ter making sure the evac 9eator

is at operating temperature. (If chlorine gas temperature

is >100 F, it is safe to assume the evaporator is uo to

operating temperature.

4.2 Normal System Operation :

4.2.1 Prerequisitts

4.2.1.1 The River Water Chlorination System has been started as

per section 4.1.
~

4.2.1.2 The Cycle Makeup Pretreatment System is operating to

supply filtered water to evaporator at approximately 1-2

GPH.

4.2.2 Procedure

4.2.2.1 During norral operation the system functions automatically
.

according to tire schedules (tork timer) and dosage rates

which are set by controls on the chlorinator and ejector.

Set the 24 hour tork tire to chlorinate at the following
.

times:

a. Unit Al Chlorination "only"

0100, 0900, and 1700 hours.

b. Unit 82 Chlorination "only"+

0300,1100, and 1900 hours.

c. Unit #15 Unit 32 Chldrination (Dual Operation)
.

0100, 0300, 0900.1100,1700 and 1900 hours.

CAUTION: Changing chlorinator from dual unit operation

to either Unit 1 or Unit 2 operation will

recuire resetting tork time IAW, steo a, b,

i
I
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above and failure to do so will result in
-

excessive chlorinations. Adjust the chlorinate

time to a 15 minute chlorination period.

4.2.2.2 Periodic sampling should be carried out to ensure that

less than 0.2 Mg/t of total chlorine is maintained at the

riv,er water disdarge during a chlorination cycle. This

saccling shall be perfomed on a weekly basis. If the

0.2 Mg/t total residual chlorine limit is exceeded,

readjust the chlorine gas flow rate as in section 4.1.1.2

step 10.

4.2.2.3 If the frequency of chlorination needs changing, it is'

only necessary to change the program in the tork tiner

schedule. The timing switch has a 24 hour dial with 96

tabs for 1 to 48 on-off operation with a minimum of 15.

minute intervals. The tabs are positioned either "in" or

"out". The chlorination frequency can be changed by

i lif ting the tabs at the intervals required,
t

4.2.2.4 Periodically the "in service" containers will become

empty and will have to be replaced with a full container.

To shif t containers follow the below procedures,

a. When the "in service" container is expended (indicated

by low CL oressure on the evaporator) close the in
Z

service manifold isolation valve (CL-V22A, CL-V22B,

or CL-V22C).

b. Close the container isolation valve (CL-V3CA, B or C).

c. Close the liquid valve on the emoty centainer.

d. Open the container isolation valve (CL-V30A, B, or

C) on the container to be placed in service.

i
10.0
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e. Crack open and then close the liquid valve on tf.

full container.

f. Check for leaks as per section 2.2.3.

g. Open the header isolation valve (CL-V22A, B or C).

h. Open the liquid valve on the container three turns

; or as operating experience dictates.

4.2.2.5 To replace empty container the following procedure shall

be followed.

a. Check closed the container isolation valve (CL-V30A,
-

CL-V308, or CL-V30C) and the respective header

isolation valve (CL-V22A, CL-V228, or CL-V22C).

b. Check closed the liquid valve on the container to be

replaced.

c. Disconnect the union connections of the flexible
,

connector assembly from the container isolation

valve (CL-V30A. CL-V303, CL-V30C) and remove the

lead gasket from the coupling nut.

d. Replace the empty container.

e. Insert a new lead gasket in each coupling nut; nake

certain it is properly seated; reconnect the coupling

to the container liquid valve and tighten each

connection securely using a wrench.

f. Crack open the container isolation valve (CL-V30A,

CL-V303, or CL-V30C).

g. Momentarily " crack" open and then close each container

liquid valve and check each connection for leaks as

per section 2.2.2.

I'.0
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.

h. If no leaks are found, close the associated container

isolation valve- (CL-V30A, CL-V309. CL-V30C).

i. The container is now in standby.

4.2.2.6 Periodic checks of the e'!aporator minimum superheat

(20 F) will be perfarned I AW Curve 1.5.1. If the degree

of superheat is <20 F submit work request to Instrument

Dept. to adjust evaporator water terperature control

thermostat to restore mininum superheat. .

4.3 Normal System Shutdown

Indicate Satisfactory Completion of Steps by initialing in the

margin by each step and sign at end of section.

4.3.1 Shutdown for extended period of time.

(If the system is to be shutdown for extended pdriods, this
' procedure shall be used).

4.3.1.1 Prerequisites

4. 3.1.1.1 The River Water Chlorination System is coerating per

section 4.2.

4.3.1.2 Procedure

4.3.1.2.1 Place the selector switch for the River Water Chlorination

" Auto-Of f-H 0-50L" in the " SOL" r,osi tion.
2

4 . 3.1. 2. 2 Close the container liquid valve for the cylinder in

service. The chlorinator is now operating to remove by

evaporation all chlorine from the chlorine supply system.

4.3.1.2.3 Observe chlorine gas pressure gauge P1 518. When it

reads 5-10 psig place the selector switch for River Water

Chlorination System to "H 0" position for 10 minutes to
2

flush lines then turn selector switch to "0FF".

12.0 grf
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4.3.1.2.4 Open breaker 7ER (Evaporator Heater) on IB E5 Screen

House BUS to de-energize evaporator heater.

4.3.1.2.5 Close the filter water inlet valve CL-V33.

4. 3.1. 2. 6 Close the header isolation valve (CL-V22A. B or C) on the

container that was in service.

4.3.1.2.7 Close the container isolation valve (CL-V30A, B or C) on'

the container that was in service.

4.3.2 Shutdown for short periods of time

(If the system is to be shutdown for short periods (overnight)
~

this procedure shall be used).

4.3.2.1 Prerequisites

4.3.2.1.1 The River Water Chlorination Systen .is operating per

section 4.2.

4.3.2.2 Pro:edure
i

4.3.2.2.1 Turn off the chlorinator by placing the selector switch

in the "Off" position.

4.4 Shutdewn for Maintenance

4.4.1 Prerequisites

4.4.1.1 The River Water Chlorination System is operating as per

section 4.2.

4.4.2 Procedure

4.4.2.1 Shutdown the River Water Chlorination System as per

section 4.3.1.2 with the exception that in step 3 of

section 4.3.1.2 the pressure (as indicated on PI-518)

will fall to zero before placing the selector switch for

River Watcr Chlorination Systen in "Off" position.

13.0
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4.5 5tartup after Maintenance (Also Initial Startup)

4.5.1 Prerequisites

4.5.1.1 The system is shutdown as per section 4.4.

4. 5.1. 2 The prerequisites are as per section 4.1.1.1 with the

exception of step 9.

4.5.2 Procedure :

4.5.2.1 Purge *.he system with dry air. Chlorine, either liquid

or gas, reacts with water to form extremely corrosive

products. Therefore it is mandatory that after any ~

maintenance on the system, all the piping and equiprent

must be purged with .ry compressed air before admitting

chlorine into the system. For purging with air, the

following procedure must be followed.

a. Disconnect the flange upstream of CL-V29.
.

b. Close the upstream & downstream isolation valves for

CL-V26 (CL-V25 and CL-V27 respectively).

c. Open the bypass valve CL-V23 for CL-V26.

d. Disconnect the flexible hose connecti-' on an isolated

chlorine cylinder, (anyone) and connect a ccroressed

air hose to it.

e. Open the header isolation valve (CL-V22A, CL-V228 or

CL-V22C) to which the air hose is connected, and

purge the piping and equipment until system is dry.

(The system is dry when dry air with no water is

emitted from the flance upstream of CL-V29).

f. Close the header isolation valve (CL-V22A, CL-V228,

CL-V22C) to which the compressed air hose is connected.

14.0 gi-027
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9 Relieve pressure slculy prior to disconnecting the

compressed air hose ar.d reconnect the flexible hose

connection to the gas, valve on the chlorine cylinder

(This container bill now serve as a test container).

NOTE: Be sure a new lead gasket is used.

h. Cannect th flange upstream of CL-V29.

i. Close the bypass valve CL-V28.

J. Open the downstream and upstream isolatio, valves
.

(CL-V27, CL-V25) for CL-V26,

4.5.2.2 Test the system for inkage af ter maintenance, the entire

system should be tested for leaks using the cylinder gas

valve. The following procedure should be used:

a. Check that the flexible hose connection is connected

to the gas valve as per section 4.5.2.19 above.

b. Close tne liquid chlacine header isolation valve

CL-V23.

c. Open the cylinder isolation valve (CL-V30A, CL-V308,

or CL-V30C) on the test container.

d. Open the header isolation valve (CL-V22A, CL-V223,

or CL-V22C) on the test container,

e. Momentarily open the gas valve of the test container

to pressurize this portior. of the chlorine supply

piping slightly and then shut off tight.

f. Test this portion of the chlorine system for leaks

as per section 2.2.3.

NOTE: If leaks are found, open the chlorine
~

header isolation valve (CL-V23) and turn

15.0 61-028
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on the chlorinator to evacuate the chlorine .

supply piping. Then turn of f the chlorina tor

and correct all leaks.

g. Open the gas valve of the test container one full

turn to pressurize this portion of the chlorine

; supply piping to full container pressure and then

shut the gas valve.

h. Repeat step f. above.

i. Check out the other connections t the header by
'

opening in turn, each header isolation valve (CL-

V22A, CL-V22B and/or CL-V22C) and container isolation

valves (CL-V30A, CL-V308 and/or CL-V30C). (Do_not

open the container v41ves, liquid or, gas).

J. Sectionally check out the remainder of the chlorine
,

supply piping between the test container and CL-V29

by repeating steps e, f, g, and h above.

k. After the chlorine supply piping has been checked

out, close the gas valve on the test container.

1. Turn on the chlorinator by placing the " Auto-Off-

H 0-SCl" selector switch to the "50L" position.
2

,
Allow the chlorinator to operate for a few ninutes

to evacuate the chlorine supply line.

m. Disconnect the flexible hose connection from the gas

valve of the test container and reconnect the flexible

hose connection to the liquid valve.

NOTE: Be sure a new lead gasket is used.

16.0
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APPENDIXji

RIVER WATER CHLORINATION STARTUP VALVE CHECKLIST

CL-V22A Header isolation valve for cylinder CL-T3A (CL-N-2 Header) Close

Close
CL-V30A Cylinder isolation valve for cylinder CL-T3A

CL-V22B Header isolation valve for cylinder CL-T3B (CL-N-2 Header) Close

Close
CL-V303 Cylinder isolation vahe for cylinder CL-T3B.

.

CL-V22C Header isolation valve for cylinder CL-T3C (CL-N-2 Header) Close

Close
CL-V30C Cylinder isolation valve for cylinder CL-T3C

Open
-

CL-V23 Liquid chlorine Header isolation valve

CL-V43 Inlet valve to evaporator CL-Z-2 Open

CL-V40 Root valve for PI-520 (Loc: Inside Chlorinator Unit) Open

CL-V33 Filtered water inlet to evaporator CL-Z-2 _Close

CL-V25 Upstream isolation valve for pressure regulator CL v26 Open

Close
CL-V32 Vent valve on chlorine Header

,

Close
CL-V28 Bypass valve for P.R.V. CL-726

CL-V27 Downstrean isolation valve for P.R.V. CL-V26 Open

CL-V44 Inlet valve to chlorinator CL-G-2 Open

Auto
CL-V29 Chlorine gas isolation valve

.

CL-V17 Inlet valve to ejector, waterline from Sec. Service Auto

CL-V18 Chlorine solution valve in distribution Header Unit 31 Auto

CL-Vl9 Chlorine solution Peader valve ".o Unit *2 Auto

CL-V20A Chlorine solution distributien branch isolation valve Open

CL-V208 Chlorine solution distribution branch isolation valve Open

CL-V20C Chlorine solution distribution branch iso!ation valve Open

Close
CL-V37 Evauorator drain valve

Close
CL-V46 Wash dcwn cont.ection

17.0
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CL-V26 Pressure Control Valve Auto

CL-V__ Root Valve for PS-514 Open

CL-V__ Root Valve for PS-500 Open

SR-V33 Sec. River Water to Chlorine Ejector Open

CL-V21A Chlorine Solution Dist. Isolation valve Unit 2 Open

CL-V21B Chlorine Solution Dist. Isolation Valve Unit 2 Open .

CL-V21C Chlorine Solution Dist. Isolation /alve Unit 2 Open

CL-V35 Chlorine Solution Orain Valve Unit 2 Close

i

13.0
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APPENDIX B

Signatures of those performing / supervising valve line-up

Valve Line-up Signature Sheet

Operator Operator Shift Foreman or
Initials Signature Shift Date Supervisor Sig. Rem rks

"

.

_

i

i

!

l
!

!

!
,

|

i

I

!
i

19.0

61~-032
. . _ . _ . . _



CF 1h' o
e

?e*:. 0

.

miD -.mp Cn ?r Ges.Sr . ,.re .c.o.v.a- avtr. , u t eC.u.r. ,e,<. r.o a - m e , .s .sr. s.u . ~ wu u- - -

.

.

: gc, 32 c Ew. t c
,'Ec Sc C : /

/-19- 7? *

.

GP-033



Rev. 0
.

.

Refere.ces

1. GP 1hT3 Reviev cf the .!cc-Endic1cgical F271rtnnental Technical Speci-

o m,.t.c..=>....<,_a...t.,n.,,.,,..,.u_. .o, >m. .., .s .t . , . : , . , . . .. _ . . . . .

. ~ .... . x c..nic,, e ec.<_o r . 4. . .. e.4 . w.u<,e .a.-.a .. _.a e.a.< , u 1.e, . . , ..
2. m..,..,... , . . .. ~-ru_ . . . . .. .. ...

ficatiens, (''''C-2, ETS),:!uelear Regulate:/ Cc==ission.

3 21C h- 3. 8 I'echanical Draft Coelin.3 Tever Operation.

h. IC-3 RID Te::erature Lee: Calibratien..

5 210h-2.11 Regenerant Waste :Teutralizatien.

t3. '900 Dete. inatien of pH. ..

7 19h0 Cete. inatien of Free and Total Chierine

8. 210h-3 9 River Water Chemice' "'-a at=ent .
.

9 2325 Che=ical Release !.nventcry.

10. IIFDES Per=it - EPA - PA 0C09920 and 1s .end ents.

11. Stand 1' d Metheds for tha Ex' * - = * * ~ c f Wat er and *.iast e (lat er.

12. Applicable labcratory instrnnent instructica nanuals.

! 3, S C l'f 7 / - A r.mu , / hn hCcly c.o_4 . %. 'M d'@' NOG -
s

Atta atus and Attach ents

:Icne

Precautions

1. =.~. s t~ ~. ~. '. * a' ~.".. ~ * ^ ' ' ~ '. ~. e~, ', e ~ ' '. ' ~ ' '. a*. i " .~ ~ a.~ ~_ ~.c ' ex ^. * *. ^. *. *. .*
'

. . . . . .

C
- The tempera *ure of the _ain discharge (C01) shall never exceed 87 F,

Cexcept when the ambient river tenperature exceeds 87 F, in which ;
.

case, the tenperature shall nc; exceed *"a -bient river temperature.

- The temperature of the sain discharge (Col) shall net chnnge by nere

..a gcr. n .e . . a _, .,. - . .. - . . ,. ,. e ,. 4 , a .a.. - . . . . - r .~.w,
,

4 _ q q 'aLc1D.L
9
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During the period !!cve=ber 1 thrcugh April 30, the te=perature of
~

-

0the = sin discharge (C01) shall not exceed 12 F ateve a=hient river

te=perature.

During the period Ma-/ 1 thrcugh Cetober 31, the te=perature of the-

=ain discharge (Col) shall not exceed 7e? above a=bient river te=perature.

- During plant eccidevn operations , the te=perature of the nain discharge

(001) shall not exceed 12 F abcve a=bient river te=perature.0

- 2.e =ain discharge (Col) flev rate shall not exceed 150 =1111cn
,

gallens per day.

2. hsure that the Unit 2 Waste .;eutralication Taak is neutraliced prior to

being discharged, and that the pH cf this discharge is between 6.0 and

9.0 Standard Units.

3 Ecsure that the cencentration of Tctal Residual chlcrine =easured at the

=ain discharge (001) dees not exceed 0.E ag/1.
' h. hsure that ac ether per=it limitations are exceeded.

5 Insure that all statien precedures , as listed in the preceeding References ,

are felleved.

3rerecuisites and Recuire=ents

Reviev all pertinent station precedures as listed in the preceeding References.

Precedure

Terrerature

During ner:11 cperation of the statien, discharge ficv rate, te=perature of

the intake water, and station effluen: te=;erature are centinuall/ =enitored.

Statien river water te=perature rise (. Delta T) 2nd the rate of change 'cf the

staticn ef fluent te=perature are calculated. n order to ensure that

e re . . tn ey r-)(71 L L, C
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the OOIS li=ita:icns, as listed in precautions , are not exceeded, each unit's

sechanical draft eccling tcvers (IECT's ) are operated in acecr:iance with

Operating Frccedures which specify all required ther al liri.tatiens and reperting

require =ents.

The station intake te=perature senser is located en the upstres= vingwall of

the TMI-1 intake structure and the statien effluent te=peratien and flov

senscrs are located in the radiatien =cnitoring pit. The te=perature sensors

C Chave an accuracy of 25 of fdl rans;e which is frc= 25 F to 1CO F. The ficv
~

sensor has an accuracy of 25 of full range which is frc= 2,700 gpd to 1CO z
610 g;d. Annually, all ,these sensors are calibrated in accordance with plant

preventitive =aintenance precedures.

~ ~ ' '#nen the above instru=entation is incperative or cut of calibration li=its,
.

the intake and discharge te=peratures m tc?:= herl.- .rf th standard field

ther=cseters. The ir.take te=perature is taken in the intake structure and the

discharge ter perature is taken at the radiatica =cnitcring pit.

Mon:hly, the dr.ta is reviewed, tabulated, and reper:ed to the PaDER. Quarterly,

tne data is reper ed to the I?A. Henreutine re;crts., as specified in ITS Sub-

sectica 5.6.2.b c;"'' be sub=itted to the 3RC, as described in GP OCCh (_ HEC

Nenreutine Reper:3), concu=entlf with the sub=ittal of NPDES nonec=pliance

.n+2m.na.2.. s.~ - - - . . .

Annually, a report covering the previcus calendar year, as specified in .C

Sectica 5.6.1, shall be sub=it:cd to the UC as descMbed in GP lh71 (Annual

Hen-Radic1cgical Invirc= .n:21 Technical Specificatien Report Freparatien).

61-036
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Frier to each discharge frc= the Unit 2 *4aste Neutralizatien Tank, the re-

generant vaste is neutralized as described in Cperating Frecedure 210k-2.11.

This precedure ensures that at all ti=es, during a discharge, the effluent pH

is betveen 6.0 and 9.0 Standard Units. Prior to discharging the centents of

the tank, to ensure tha- the tank instr =entatien is accurate, a grab sa=ple

is tanken frc= a sa=ple valve en the tank and analysed in the laboratory,

asing the glass pH and Cale=e1 electrodes =ethod, as described in Statien

Plant Chemistry Precedures 1900 and Standard Metheds fer the Ex2=inatien of '*ater and

Waste 'Ja er.

If, during a release, the pH cf this discharge =cves cut of 6-9 range, the

discharge is te: .inated and the tank re-neutralized. Fcr each release the

abcVe infc=atien is reccrded and stcred at the statien.

Menthly, the data is revieved, tabulated, and reported to she FaDIR. Quarterly,

the data is reported to the IPA. Henroutine reports, as spe.cified in CS

Subsection 5.6.2.b shall be sut=itted to the :20, as described in GP CCCh (:3C

Ncn cutine Reports), cencurrently with the sut=ittal of ITFD'S ncncc=pliance

notifications.

Annually, a reper covering the previous calendar year, as specified in *3 Sectic:
-

5.6.1, shall be sut=itted : the :2C as described in CF lk 1 (Annual, Ucn-

Radiclegical Fr.viren= ental Technical Speciff.:stion Seport Freparation).

61-037
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Siccide
.

khen chierinatien is being prctected at 24I-2, at least cnce per week (7 days)

the station dischar;: is sa= pled ' . t ' residual and free available chlcrine

in cenjunction vi.h ??:IS 't ,cire=en''. .t 10, 20, and 50 =inutes after the

initiatien er a river vate/ .orinaticn, grab sa=ples are taken at the radiatica

=enitoring pit % analysec b/ the a=perc=etric titratica =ethed as described

in the stat'.cn Che=istry ?-ccedure 19h0 and standard Methecs for t.h

Examinaticu of *4ater end 'Jastewater. ?a-t 11hB. Operating ? ecedure 210k-3.9

" River 'Jater "hlerinatica Syste.n," ensures that the total residual chlcrine
-

cencentration of the statics discharge dees not exceed 0.2 ng/1. All.results

are recer:ied in the Uni,t 2 Che=istry Leg Seck.

Menthly, the data is revieved, tabulated, and reported to the PALER. Quarterly,

the data is repcrted to the EPA. 3cnreutine reports, as specified in ES Sub-''

,

section 5.6.2.b shall be sub=itted to the NRC, as described in GP OCCh (NRC

Henrcutine Reports), concurrently with the sub=ittal of NPDES ncnce=pliance

notifications.

Annually, a report ecvering the previcus calendar year, as specified in CS

Sectica 5.6.1, shall be sub=itted to the URC an described in GP 1h71 (Annual

Non-Radic1cgical Inviren= ental Technical Specification Report Preparation).

If the statica deter =ines that it vill tecene necessa / to chlorinate past the

0.2 ng/l total residual chlerine 11:10, a precedure .c carr/ cut a cPlcrine

river, (CS h.1) vill be subnitted to the ';?.C pricr tomapping progra- 3- *%

exceeding this linit.

61-038
Chemical Release :n . ens nr r
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=aintained c.nd kept at the station. Surveillance "-ccedures describes hev
-

these records are dete.~ined acd reported.

Tne results of this cnitoring vill be s"--'-iced semiannual 17 and reported to.

RS&II fer review. hnum'''f, a report covering the previcus calendar year, as

specified in ITS Sectic: 5.6.1 shall be sub=itted to the L'RC as described in

GP ikT1 ''.cnual, ::en-?.adic1cgical In-riren= ental Technical Specificatien Report

and Preparatien). Tnis annual report vill include =enthly chlorine, usage and ,

specify the days tha, it was used. Acid vill be tabulated en both a =enthly

and six = cath basis. Caustic vill be tabulated en a =enthly basis.
.

Any other che=icals which ay be used and discharged in the future 411 be.

added to this precadure as vell as the station's surveillance precedures.

G1-039
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WATER QUALITY AlALYSIS
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WATER QUALITY A'!ALYSIS

Purrese and Scoce

The purpose of this procedure is to list and explain the activities necessary

to =eet the require = ants of Section 3.1.1.a (L) of the Three Mile Island

Nuclear Statien, Unit 2, Enviren= ental Technical Srecificaticns, Non-Radiolc6 cali

(TMI-2, 2.T.S.).

Informatica en the physical and chemical characteristics of the Susquehanna -

River, at the times and sa=pling location? of the General Icelegical Survey

. IMI-2 Section 3.1.2.a. (1)), shall be collected in the vicinity of Three .vlle

Island Nuclear Station (T'CNS). Tc.e folleving paraneters shall be measured

for all the locations listed in the General Ecolegical Survey (ETS Section

3.1.2.a.(1)):

Tenperature

pH

Dissolved Cxygen

Also, water sa=ples chall be collected at the locations listed in the Benthic

Macroinvertebrate portion of the General Icelegical Survey (ETS Sectica 3.1.2.a(1)(a))

and analyzed for the folleving parameters:

Turbidity

Alkalinity

Total Dissolved Colids

Copper (total and dissolved)

Zine (total and dissolved)
.

Sulfate

G1-041
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Discussion and Restensibilis'es

Metropolitan Edisen Cc=pany's ccnsultant, Ichthyological Assceiates , Inc.

(IA), vill be respcnsible for imple=enting all pcrtiens of this precedure

except these listed belev.

General Public Utilities Service Corp. Lateratory (Syste= Lab) vill be respcnsible

fer the analyses of the water sa=ples taken at the locations listed in TMI-2

ITS Section 3.1.2.a (1)(a)). Ihe parameters which are =easured by the Syste=

Lab are Turbidity, Alkalinity, Tctal Dissolved solids, Copper (Total and
.

Dissolved), Zi=c (Totsl and D;ssolved), and Sulfate.

The Supervisor of Radiation Protection and Che=istry at TMI vill be responsible

for sending the sa=ples, collected b'/ IA, to Syste= Lab frc= TMINS, and ensuring

sa=ple bottles are available for IA. The Radiation Safety and Environmental

Engineering Section (RSLEE) vill be responsible for reviewing these activities

per GP lh70. No changes vill be =ade to this procedure without written authori-

zation frc= RS&EE.

References

1. GP IkTO Review of the Non-Radiological Environ = ental Technical Specification

Three Mile Island Nuclear Station.

2. GP ik50 Eenthic Macroinvertebrates.

3. GP lk51 Ichthyoplankten.

h. GP 1h52 Fish.

5 GP 1h55 Instrunent Calibratien-IA.

6. Three Mile Island Nuclear Station, Unit 2 Enviren= ental Technical Specificatienc ,

Non-Radiological, Issued May 31, 1977, Nuclear Regulatory Cc==1ssicn.

7 Manual of Metheds for Chemical Analysis of '4ater and 'Jastes,. E=A/625/6-

76/CC3A, Enviren= ental Protecticn Agency, July 1976.

G1- L 12
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8. Standard :tetheds for the Exa=ination of Water and Waste Water,13th

e dition.

9 Three Mile Island statien Che=istry Precedures 1916 + 1926.

10. 1973 Annual Beck of As a standards, Part 23, Water Analysis 31C67-70,

Methed 3.

Aprarstus and Attachments

A. Apparatus Required:

1. Photopholt Model 126 A pH Meter (or equivalent).

2. Yellow Springs Instru=ent (YSI) Mocel Sh Dissolved Oxygen Meter (or

equivalent).

3. Taylor 31-Ther= Model 607h-1 field the=c=eter (or equivalent).

h. One gallen sample collection bottles.

5 Glass Fiber Filter Discs , h-7c=, without organic binder, Reeve Angel

type 93h-AH, Gel =en Type A/E, (or equivalent).

6. Filter Holder, =e=brane filter holder.

7 500 =1 suction flask.

8. Evaporating dishes , pereelain,100 =1 volu=e (vycor er Platinu=

dishes =ay be used).

9 Stea= Eath.

10. Drying Oven 180 C t 20C.0

11. Desiccator.

12. Analytical Balance, 200g capacity, capable of veiching to 0.1=g.

13 Atc=le Absorbtien Spectrophotometer.

Ih. Ass 7rted BeaLers and Volc=etric Flasks.

15 Stock Zine solution: Carefully dissolve 1.2h50 g of Zine Oxide

(2n0) in a =ixture of 1C=1 cene. EC1 and 1C=1 deionized water.

Then dilute to 1 liter in a volumetric flask. This is a 1000 =g/l 2n

stock solution.

G1-043
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16. 25 er 50 ml buret.

17 Phenolphthalein Indicator solution.

16. Methyl Purple Indicater solution.

19. Sulfuric Acid 0.02N; Dilute 2.3 =1 of cene. H 30k to 1 liter-2

Standardize against 0.0200 N. Na2CO3 (1.060 g Anhydrous Na2CO r3

pri=ary Std. grade even dried at 1ho C) or O.C2N NaCH vhich has been

standardized against a primary standard acid.

20. Each Labcratory hrbidineter Model 21CCA and Accessories -

21. Turbidity Free Water: Pass deminers.lized water through a 0.h5u pere

size me=brane filter.

22. Standard hrbidity Suspensien.

23. Steck Copper Solution: Carefully veigh 1.00g of electrolyte ecpper

(Analytica Reagent Grade). Dissolve in 5 s1 of redistilled Nitric

Acid and makeup to 1 liter with deicnized water. Fi.* 1 Concentration

of Stock Copper Solution is 1000 =g/l Cu.

2h. Muffle Furnace.

25 Crucible c: acid washed, ashless filter paper.

26. Filtering Apparatus.

27. Methyl Orange Indicator Soluticn.

28. 1:9 Hydrochloric Acid.

29 Parium Chloride Soluticn: Dissolve ICCg of sac 1 2 2H O in ene liter2

of distilled water, filter through a ne=brane filter prior to use.

30. Silver Nitrate-Nitric Acid Reagent: Dissolve 8.5g AgNO3 and 0.5 =1

cene. E'iO3 in 500 ml distilled water.

61 044
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B. Attach =ents:

GFF ikk9.001 Three Mile Island Aquatic Study -Field Cata Sheet

GFF ikk .002 Ichthyoplankten Field and Laboratory Sheet.9

GFF ikk9.003 Three Mile Island Aquatic Study-Water quality Analysis-

Data Log Sheet.

- Precautiens

Insure Susquehanna River Conditiens (eg. ice, high flev) vill not endanger the

health and safety of the sa=ple collection crew.
.

Sa=ples taken for turbidity =easure=ents should be analyzed as soon as possible.

Preservation of sa=ples is not recc== ended. Maxi =u= suggested holding time is

T days. The presence of ficating debris and coarse sediments which settle out

rapidly vill give lev readings. Finely divideu air butbles will affect the

results in a positive manner.

Sa=ples intended for determination of total co;per may be preserved by the

addition of 5 =1 of .*.:1 El03 per liter of sample. Such preservation stabilizes

the sa=ples for up to 6 =cnths.

Sa=ples intended for deter =ination of dissolved copper =ust be filtered i==ediately

through s 0.k5u =e=brane filter. Tne filtrate is then precerved by the addition

of 5 =1 of 1:1 Et03 per liter of sample. Stabilfty of the preserved sample is
approximately 6 =cuths.

Sa=ples taken for al.kalinity deter =inatiens cannot be preserved. Suggested

=aximum holding time is 24 hours.

Sc=ples intended for determination of total cinc =ay be preserved by the

addition of 5 =1 of 1:1 Ei0, per liter of sample. Such preservation stabilicess

the samples for up to 6 =cnths.
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Sa=ples intended for detar=inatien of dissolved cinc =ust be filtered i==ediately

through a 0.45u =e=brane filter. The filtrate is then preserved by the addition

of 5=1 cf 1:1 ENO3 per liter of sa=ple. Stability f the pre erved sa=ple is

approximately 6 months.

Preservation of total dissolved solids sa=ples is not practical. Analysis

shculd be started as seen as pessible. Suggested =axi=u= holding ti=e is 7

days. Teo =uch residue in the evaporating dish vill crust ever and entrap

vater that vill not be driven off during drying. Total residue shculd be

limited to 200=g.
~

Maxi =us suggested holding time fer sulfate sample preservation is 7 days.

Prerecuisites and Recuire=ents

None

Procedure

A. Field Measure =ents:

Te=perature, pH, and dissolved oxygen measure =ents are =ade and recorded

at each satation for each sa=pling period as described in GP Ik50 (Eenthic

Macroinvertebrates), GP Ik51 (Ichthyoplankten), and GP lkS2 (Fish).

Instru=ent calibration for these measure =enta is described in GP lL55. .

(Instrument Calibration - IA).

I. Te=perature Measure =ent.

1. Surface water te=perature is taken with standard field ther=c=eters.

2. The instrument is submerged for 15 seccnds or until a stable

reading is obtained.

3 The te=perature is i==ediately read and is reccrded en the

appropriate field data shett (GPF ILL9 001 or GFF lLh9.CO2).
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II. pH Measurement.

1. Calibrate as in GP 1k55

2. Collect the sa=ple in about a 250=1 plastic jar.

3. Adjust TEMP centrol en the left side of the instru=ent to

correspond to the te=perature of the sa=ple,

k. T--arse the probe in the scenple and gently swirl.

5 Switch to the pH =cde on the centrol knob.

6. After a stabilized readout is obtained, record the readout en

the appropriate data sheet (GFF lhk9. Col er GPF 1hk9.CC2).
.

III. Dissolved Oxygen Measure =ent.

1. Switch to RED LINE =cde en control knob and align =eter pointer

to red line at the 31 C = ark.

2. Switch to ZERO = ode and adjust pointer to zero.

3. Re=ove the probe frc= its protective case and i==erse it directly

in the river in situ.
,

b. Switch to the appropriate scale, =ove the probe rapidly in a

circular =otion, and when a steady readout is obtained, record

the readout en the appropriate field data sheet (GPF 1hh9.001

or G?F 1hh9 002).

3. Field Sa=ple Collections:

In eenjunction with the Benthic Macroinvertebrate pregra= (TMI-2 2"S

Section 31.2.a (1)(a), a ene gallen grab sa=ple is collected at

each of the five sampling stations which are described in GP 1450.

In additien, a duplicate sample is taken at one of the five stations

(chosen randc=1y prior to sampling). Before the actual sample is

collected, a pre-cleaned polyethylene bottle is rinsed with river

Vater. The bottle is then submerged just belev the surface and

filled to the bri=. The bottle is capped and a sample identificatica

label is attached. The label contains the date, time, location,

and initials of collectors. g- Q$'
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The sa=ples are transported to TTC in a cooler at approximately LOC. The '

Supervisor of Radiation Protectica and Che=istry vill ensure that the

sa=ples are given to the cc=pany ecurier to be delivered to the Syste=

Lab. ,

C. Sa=ple Analyses:

R en the samples are received at the Syste= Lab, the fe.ueving analyses

vill be perfcz ::ed. All necessary precautiens vill be folleved. Upen

ec=pletic , of the analyses, the results vill be sent to IA and a designated

RSLIE representative. Each report will include the sa=ple locations,

sa=ple ti=es and dates, analysis times and dates, precautions followed

(if applicable), collector's initials , analyst's initials , and results.

I. Total and Dissolved Copper

1. To deter =ine total ecpper content transfer a 100=1 aliquot of vell

=ixed sa=ple to a teaker and add 5=1 of 1:1 ECl. Eent sa=ple for 15
.

=inntes at 950C cn a hotplate. After this treatment the sa=ple is

filtered and the volu=e adjusted to 100=1. The sample is ready for

analysis.

2. To deter =ine dissolved copper centent, filter the well =ixed sample,

as seen as pcssible after collection, throu6h a 0.k5p membrane

filter. Acidify the filtrate with 1:1 E:103 t a pH<2. The sa=ple is

ready for analysis.

3 Prepare a 5=g/l verking standard by dilution of a 5=1 stock solutien

to 1 liter with deicnirad vater.

h. The following procedure is given in detail for the operation of the

Perfin El=er >bdel 403 atc=ic absorbtion spectrc=eter. Uae of other

units vill require slight =cdificatiens to this procedure.

01~048
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5. Open the air and acetylene supply valves to the AA unit. Adjust the

acetylene regulator to 12-13 psig.

6. Turn the pcVer svitch to the 2n position.

7. Set the rance centrol to [],.

8. Set the slit centrol to 0.h.

9. Install the Cu lamp and using the centrol on the la=p = cunt, adjust

the la=p current to the value specified on the la=p. Adjust the

zain control as necessary to keep the enerry =eter reading in the

lever part of the pink band. ~

10. Set the waveleneth centrol to 32h.7. Peak _for envi=u= reading on

the enerry =eter. Re-adjust gain as necessary.

11. Align the burner head by raising, icvering or slanting it as necessary

to position it approxi=ately k inch below the bea= with the slit in

the beas's center. A white, ruled card vill be helpful.

12. Check the fuel flev by depressing the fuel flov check butten.

Adjust the fuel pressure to 10 psig and the fuel flow to LO units on

the flow:eter if necessary.

13. Check the oxidant flev by depressing the exidant flow check butten.

Adjust the oxidant pressure to 30 psig and the oxidant flow to 60

unita cn the flov=eter if necessary.

Ih. Light the burner by depressing the ignite button. When the ignitor

fla=e appears, turn the gasses switch to the og position.

NOTE: De=ineralized water should be aspirated at all ti=es when

the burner is lighted to prevent excessive heating of the

head. The only exception to this rule is when changing

frcs air to nitrous oxide oxidant.

15 Depress the concentratien and receat buttens. '

61c 049
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16. Depress the abscrbance and then the aute zero buttens. The auto

:ero light should flash and then go cut. The urdate light should

flash rapidly and the display should indicate a value near zero.

17 Aspirate a 5.0 pp= Cu std. Adjust the burner beight, depth and

angle for the -avd u= abscrbance reading on the display. An absorbance

value of 0.200 cr greater should be obtained.

18. Return the aspiratien tube to the denineralized water blank and

depress the eencentratien button.

19 When the readeut has stabilized, press the auto zero butten to zero
.

the instrunent.

20. Aspirate a Cu std. having a suitable concentration (slightly greater

than -avi u= anticipated value) for the samples to be deter =ined.

21. If the standard chosen is 5 0 pp= cr less, adjust the cencentration

and eencentration vernier controls so that the concentration of the

standard appears en the readout. As the value is approached, the 10
.

averare or 100 averare buttens may be depressed for a = ore stable

reading.

22. Return the aspiration tube to the de=ineralized water blank to check

the zero point. If the zero has changed, repeat steps 13-21 inclusive.

23 Aspirate each of the sa=ples to be deternined. Use care not to cress

conta=inate the samples. The concentration vill appear en the

readout. The 10 averare or 100 averare =cdes nay be used, depending

upon the desired precision and stability.

NOTE: If a large nu=ber of sa=ples are to be run, recheck the

standard and blank periodically to =ake sure that no shift

has occurred.

2k. When the last sample has baen run, aspirate blank for several seccnds,

re=cve aspiration tube frc= the blank and =cve the gasses switch to

the shutdovn position.

131-050
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25 Re=cve the Cu la p and turn the power switch to the off pcsition.

II. Total and Dissolved Zine.

1. To deter =ine total :ine centent transfer a 1C0=1 aliquet of vell

mixed sa=ple to a beaker and add 5=1 cf 1:1 EC1. Heat sa=ple for 15

=inutes at 950 C en a het plate. After this treatment the sa=ple is

filtered and the vol =e adjusted to 10C=1. The sa=ple is ready for

analysis.

2. To determine dissolved zine centent, filter the vell =ixed sa=ple,

as seen as possible after ecliection, threugh a 0.h5u =e=brane
'

filter. Acidify the filtrate with 1:1 ENO t a pH<2. The sa=ple is3

ready for analysis.

3. Prepare a 1 =g/l verking standard by dilution of l=g stock solution

to 1 liter with deionized water.

h. The folleving procedure is given in detail for the operation of the

Perrin E1=er Model h03 atc=ic absorbtien spectrc=eter. Use of other

units vill require slight =0dificatiens to this procedure.

5. C en the air and acetylene supply valves to the AA unit. Adjust theP

acetylene bottle regulater to 12-13 psig.

6. Turn the pcVer switch to the en, position.

7 Set the ranze control to 07,.

8. Set the slit control to _h.

9 Install the Zn la=p and, using the control en the la=p =ount, adjust

the la=p current to the value specified en the la=p. Adj ust the

gain control as necessary to keep the enerry =eter reading in the

icver part of the pink band.

10. Set the vnvelenrth centrol to 21h. Feak for naximu= reading en the

energy meter. Re-adjust gain as necessary.

is1- 051
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11. Align the burner head by raising, icwering er slanting it as necessary

to pcsitica it approximately h in. below the team with the slit in

the beam's center. A vhite, n: led card vill te helpful.

12. Checi the fuel fiev by depressing the fuel flev check button.

Adjust the fuel pressure to 10 psig and the fuel flow to LO units en

the flov=eter if necessary.

13. Check the oxidant flow by depressing the oxidant flev cheek butten.

Adjust the oxidant pressure to 30 psig and the oxidant flev to 60.

units on the ficv=eter if necessary.

Ik. Light the burner by depressing the irnite button. When the ignitor

flame appears, turn the gasses suitch to the en pcsition.

NOTE: De=ineralized vater should be aspirated at all ti=es when the

burner is lighted to prevent excessive heating of the head.

The only exception to this rule is when changing frca air to

nitrous oxide oxidant.

15 Depress the cencentratier: and repeat buttens.

16. Eepress the calibrate and then the auto zero buttens. The auto :ere

light should flash and then go cut. The utdate light shculd flash

rapidly and the display should indicate a value near zero.

17. Aspirate the 1.0 pps standard. Adjust the burner height, depth and

angle for the avd,u= abscrbance readinc en the display.

18. Return the aspiration tube to the demineralized water blank and

depress the concentration butten.

19 When the readout has stabill:ed, press the auto zero tutton to zero

the instr ==ent.

GP-052
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Aspirate the 1.0 pp= standard and adjust the cencentratien and eencentratien

vernier ecntrols so that the concentratien of the standard appears en the

readout. as the value is approached, the 10 aversee and 100 sverage buttens

=ay be depressed for a = ore stable reading.

NOTE: If performing drevgard analysis aspirate the 10C0 and 3C00

pp= drevgard - 1C0 standards.

21. Retcru the aspiration tube to the de=ineralized vater blank to check

the zero point. If the zero has changed, repeat steps 18-20 inclusive.
.

22. Aspirate each of the sa=ples to be determined. Use care not to

cross centri =innte the sa=ples. The ceneentration vill appear en the

readout.

The 10 arerare or 100 avresge = odes =ay be used, depending upon the

desired precision and stability.

*iOTE. If a large nuticer of sa=ples are to be run, recheck the

standard and blank periodically to make sure that no shift

has occurred.

23 'n' hen the last sa=ple has been run, aspirate the blank for several

seconds, re=cve the aspiratien tube frc= the blank and move the

gasses switch to the shutdovn pcsitien.

III. Total Dissolved Solids.

1. Prepare and condition glass fiber filters prior to analysis by

washing with three 20=1 portions of deionized water. Re=ove all

traces of water by applying vacuu: using =e=brene filter apparatus

and sucticn flask.

2. Prepare evsperating dishes by heating clean dish to 550 t 50 C in

~'eigh dishesa =uffle furnace for ene hcur. Ccol in desiccator. a

i==ediately prict to use.

GP-053
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3. Asse=ble filter apparatus and apply sucticn. Transfer a well mixed

100 ml aliquot of sample to the filter funnel. Note: If total

dissolved solid centent of the sample is kncvn to be lov, use of a

larger aliquot is per-lssable._

h. Filter the sample through the glass fiber filter and centinue to

apply vacuum for at least three sinutes after filtratien is cc=plete.

5 Transfer 100=1 of the filtrate to a veighed evapcrating dish and

evaporate to dryness en a steam bath. .

6. Dry the evaporated sa=ple for at least ene hour at 180 2 20C. Cool

in a desiccator and weigh. Repeat drying cycle until a constant

veight is obtained or until veight loss is less than 0.5=g.

T. Calculate total dissolved solids as follows:

(A-B) x 1000Total dissolved solids =

As =g/l C

A = Weight of dried residue 4 dish in =g

3 = *a'eight of dish in =g

C = Volu=e of filtrate used in =1

IV. Turbidity

1. Before turning the Hach Turbidi=eter en, note whether the =eter

needle is at the zero point. If not, it =ay be :erced by turning

the small screv located below the =eter.

2. Turn the Hach Turbidi=eter power svitch en. Allow five =inues var =

up time.

3. Standardize the instru=ents by inserting forma:1n standard mid riser

into the sa=ple cc=partment. Adjust range selectica switch to 1C0.

Adjust =eter to read certified value of for=asin standard by turning

STAITDARDI2E centrol.
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h. Re=on fon azin s e a d fro = sample ec=partment.

5 Shake ca=p2.e to thoroughly disperse colids. Wait until air bubbles

disappear. Than pour sa=ple into turbidimeter sa=ple tube. Insert

tube and riser into sa=ple ce=partment.

6. Read Turbidity as JTU directly frc= =eter.

7. If turbidity of sa=ple exceeds L0 JTU, dilute sa=ple with appropriate

volu=e of turbidity free water and repeat =easurement. Calculate

turbidity in this case by =ultiplying meter reading by dilution

factor.

V. Alkalinity.

1. Measure out 50=1 of sample into a white evaporating dish.

2. Add 2 drops phenolphthalein indicator and six.

3. Titrate with .02N sulfuric acid until the red color co=pletely

dieappears. Record the volu=e of acid used.

h. Add 2 drop:: of = ethyl purple indicator and =ix.

5 Continue titrating with .023 sulfuric acid until the color changes

frc= green to purple. Record the total volume of acid used.

6. Calculate the phenolphthalein alkalinity using the volu=e frcn Step

3 using the folleving for=ula:

=1 acid x Nacid x 50,000Palk as =

=g/1 CACO 3 =1 sample

Where Nacid = Normality of EpSOL

7 Calculate the total alkalinity using the volu=e fro = Step 5 using

the following for=ula:

Total Alkalinity = =1 acid x Nacid x 50,000
AS =g/l CACO 3 21 S3:Pl*

Where NAcid = Normality of H 50h2

G1 05$
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VI. Sulfate. -

1. Place 100 =1 sa=ple in a teaker.

2. Add !=1 cene. NHgCH, boil to a volume of 50=1, and filter through th

What=an filter. Vash filter and adjust volu=e of filtrate to

100ml.

3. Adjust the acidity with hcl to pH 4.5-5 0 using a pH =eter er methy3

orange indicator.

k. Add an additional 1C=1 cf HC1.
.

3 Heat the solution to boiling and while stirring add vars barius

chieride solutica until precipitatien appears to be ec=plete. Add 2

=1 in excess. Digest the precipitste at 80-90oc for a =ini=wn of 2

hours.

6. Preignite porceirin crucibles at 8C0 C for i hr., ecol in a desiccator

and veigh.
.

7 Filter sa=ple at rocs te=perature using filter crucibic.

8. ;.' ash the precipitate with small pcrtions of deicni:cc <ater until

the washings are free of chicride as ind! .ea by testing with

silver nitrate-nitric acid reagent.

9 Dry the crucible and precipitate and ignite at 8000 C for cne heur.

10. Cool in desiccator and weigh.

11. =g/l Sch = =g bas 0s x h11.5
ml 3 ample ~

D. Data Handling:

Data obtained from GPF 1hh9 001, GPF 1hh9 002, and CPU Systes Lab

are transferred to data leg sheets (GPF 1hh9.003). Ent ' s are

reviewed as legged. Data recorded on CPF 1hh9 003 include: date,

station nu=ber (determined from descriptions and locations given in

GP 1h50, GP 1h51, and CP 1h52), results of the analyses, depth or

sanple, and initials of person (s) doing analysis.
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Field and Laboratory data sheets are stored in a fire proof file cabinet at

the IA office in Etters, Pennsylvania for the current year. Past year's data

are presented in annual reports which are locateri in =any separate locations.

E. Data Analyses:

At the end of ech calendar year, a report vill be written covering the

previous 12 =enths of data. The report shall include st - ,-ies, analyses,

interpretations, and statistical evaluatica of the results of the =onitoring

described in this procedure. This report shall also include a ec=parison

of all stations to deter =ine if any environ = ental i= pact has resulted
"

frc= station operation.

The =ean, =ini=u=, and W u= values of each pars =eter deter =ined vill

be s- m -ized and presented by =enth in the annual report. The te=perature,

pH, and dissolved oxygen values vill be analized to assecs and detect any

changes related to ?4 INS operation. The water quality parameter values

determined by GPU Syste= Lab vill be ec= pared to densities of Limnodrilus

Hof*=eisteri by accepted statistical =ethods useful for evaluating changes

or differences that =aybe related to TMI'IS cperatien.

F. Quality Centrol:

A duplicate sa=ple is taken at ene of the five statiens (chesen at

randc= prior to each sa=pling). The extra sa=ple serves as en ongoing

check on the procedures performed at GPU Syste= Lab. *he extra sa=ple is

labeled with the date, ti=e, and initials of collectors. The location is

recorded on GPF ikh9 003, but not en the sa=ple bottle sent to the CPU

Syste= Lab.

Se=iannually, duplicate samples are taken at all stations. Half of the

sa=ples go to the GPU Syste= Lab, and the other half are sent to another

laboratory. 3cth laboratories analyze the sa=ple for the same para =eters.

rrA bdf
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The results of these split sa= pies are recorded en GpF 1hh9.003

If large differences are indicated in the results, additional split

sanplings are performed.

Submitted; Approved: Cencurrence: .

B.J. Beck R.M. Klingaman W.F. Pctts
Engineering Assistant II Manager Generation Acting Manager

Engineering Operational Quality Assurance

.

Distribution: Standard Distribution per GP 0016.
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THREE MILE 15 LAND NUCLEAR STATION
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-
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THREE MILE ISLAND fiUCLEAR STATIO|1
~

UNIT f2 SURVEILLAfiCE PROCEDURE 2325-M1

CHEMICAL RELEASE INVENTORY

1.0 PURPOSE

To assure / document compliance with E.T.S. 3.1.1. a (5).

2.0 PLANT STATUS :

Not Applicable.

3.0 LINITS AND PRECAUTIO!!S
.

Not Applicable.

4.0 LOCATIONS OF SYSTEMS _

a. WT-T-8, caustic (fiaOH) storage tank, Coagulator Building.

b. WT-T-7, acid (H 50 ) storage tank, Coagulator Building.2 4

CL-T-1, chemical treatment acid (H SO ) storage tank, Circulatingc.
2 4

Water Chlorination H0use.

d. CL-T-1A thru CL-T-lJ and CL-T-2A thru CL-T-2J, chemical treatment

chlorine containers, circulating Water Chlorination House.

e. Unit I chlorinator to river water pump house.

5.0 EQUIFitE?iT REOUIRED

Not Applicable.

6.0 PROCEDURE

6.1 Determination of caustic (NaOH) d-ischarged

a. Calculate total gallons of Na0H received in the previous

tron th. This can be taken from the Fuel Oil /Chemic-1 Receiving

Foms located in the Operations Department files or as a

secondary source, the stores department.

b. Determine the amount of NaOH not used from the level indication

on WT-T-8.

1.0
.
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c. The difference between a. and b. above (a-b) is the amount of -

NaOH discharged during the month.

d. The duration and timing of !!aOH discharges can be obtained

from the completed Appendix C. Waste tieutralizing Tank Release

Permit, of 2104-2.11. Record data on Data Sheet 1.

6.2 Detemination of acid H 50 discharged from W-T-7.2 4

a. Calculate the total gallons of H 50 received in the previous2 4

month and added' to WT-T-7. This can be done from the Fuel

011/ Chemical Receiving Forms located in the Operations Department

files or as a secondary source, the stores department.

b. Detemine the amount of H 50 not used from the level indication2 4

on WT-T-7.

c. The difference between a. and b. above (a-b) is the amount of

H SO discharged from WT-T-7 during the month,2 4

d. The duration and timing of H 50 discharges from WT-T-7 can be2 4

obtained from the ccmpleted Appendix C, Waste tieutraliziang

Tank Release Pemit, of 2104-2.11. Record data on Data Sheet

1.
.

6.3 Detemination of acid discharced from CL-T-1.

a. H 50 injected into the Circulating Water System to control2 4

the Ph of the circ water is done automatically. The amount of

acid used is dependent of the Ph of the circulating water.

Because of this it is impractical *.o detemine H 3'4 usage2

from CL-T-1 on a monthly basis. To detemir 7 H 50 discharged2 4

from CL-T-1; calculate the total gallons of H 50 added to CL-2 4

T-1 in the previous six months. This can be taken from Fuel

Oil / Chemical Receiving Foms located in the Operaticos Department

files or as a secondary source, the stores departmont.

2.0 gi 064.
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b. Determine the amount of acid not used from the level indications

on CL-T-1.

c. The difference between a. and b. above (a-b) is the acid

discharged from CL-T-1 in the past six months.

6.4 Determination of Chlorir.e discharged from Unit II chlorination

: via Circulatine Water System

a. Chlorine additions to the Circulating Water System are made

automatically to retard algae growth in the circ water. The
.

additions are made three times daily (once/8 hr) in preset

quantities. To determine the emount of chlorine injected;

obtain the timer setting (in minutes) and the flow satting

(Lb/ day) from the Chlorinator Control Panel in the Chlorinator

Building,

b. Multiply the flow rate, by the time setting.

c. Multiply the number from part b. by 3. This will give the,

total addition rate of chlorine for any one 24 hour period.

d. To fine. the total LB's of chlorine added per day divide the
~

number from part c. by 1440. The resultant number is the

total LB's of chlorine added per day.
.

e. To determine the number of days that the chlorinator has

operated during the previous month; check the shift and daily

log 2301-5.1.

f. To determine the chlorine injected per month, mult-: ply the

number from part d. by the number from part e.
.

6.5 Determination of Chlorine discharqed frem the Unit I Chlorinator

via Unit 11 River 'Jater Systens

3.0
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a. The Unit I chlorinator operates similiar to the Unit II Cire
~

Water Chlorinator. Deter-ine the flow rate and the timer

setting from the Chlorinator Control Panel in the Unit I

Chlorinator House.

b. Multiply the ficw rate by the timer setting.

c. Multiply the number from part b. by 3. This will give the

total addition rate of chlorine for any one 24 hour period.

d. To find the total L8's of chlorine added per day divide the

number from part c. by 1440. The resultant number is the

total LB's of chlorine added per day.

e. To determine the number of days that the chlorinator has

operated during the previous month; check the shift and daily

logs 2301-S.1..

f. To determine the chlorine injected per month multiply the

number from part d. by the number from part e.

.

,

.

4.0

.
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DATA SHEET 1

HONTH
'

NEUTRALIZING TANX RELEASES
TIME IINE j

DATE START STOP DURATIOh

1

I2
.
~

3

4

5
,

6

7-

8

9.

10

'
Total Duration

Total Caustic (NaOH) WT-T-8
*

Total Acid (H 50 ) WT-T-7 _2 4

CHLORINE DISCHARGES

Unit II Unit I-

Chlorinator Chlorinator

a. Timer setting *

.

b. Flow rate setting
*

c. a. x b. x 3

d. e. + 1440 ~'

e. Days Chlorinator Operated

f. Total LB's Chlorine
_

d. x e.

'

(5]L' (}k5'2,

. . . .. .
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BESTHIC MACR 0 INVERTEBRATES

. Purrose and Scone

The purpose of this procedure is to list and explain the activities

necessary to meet the requirements of Section 3.1.2.a. (1)(a) of the Three

Mile Island Nuclear Station, Unit 2, Enviroc= ental Technical Specifications,

Non-Radiological (TMI-2, ETS) .

Fenthic macroi= vertebrates shall be sa= pled to detect and assess the

significance of changes in species composition, standing crop bio = ass,

distribution, and abundance as related to Three Mile Island Nuclear Station

(TMINS).

Discussion and Responsibilities

Metropolitan Edison Cocpany's consultant (Ichthyological Associates , Inc . -

LA) will be responsible for i=ple=enting this procedure. The Radiation Safety

and Environmental Engineering Section (RS&EE) will be responsible for reviewing

these activities per GP 1470. No changes will be =ade to this procedure without

written authorization from RS&EE.

Referenc es

1. GP 1470. Review of Non-Radiological Enviroc= ental Technical Specifications -
Three Mile Island Nuclear Station.

2. Three Mile Island Nuclear Station, Unic 2, Envirocmental Technical Specifi-
cations : Non-Radiological . May 31, 1977. Nuclear Regulatory Co==ission.

3. Elliot, J.M. 1971. Some metheds for the statistical analysis of samples
of benthic invertebrates. Freshwater Biological Association Scientific
Publication No. 25. Ambleside, Westmorland , U.K. 144 pp.

.

4. Lloyd, M., J.H. Zar, and J.R. Karr. 1968. On the calculation of infor=ation-
theoretical measures of diversity. A=er. Midl. Nat. 79 (2):157-272.

5. Sokal, R.R. , and F.J. Rohlf. 1969. Biccetry, the principles and practice of
statistics in biolcgical research. W.H. Free =an, San Francisco. 776 pp.

6. Whittaker, R.H., and C.W. Fairbanks. 1958. A study of plankton copepod com-
= unities in the Colu=bia Basin, southeastern W1shington. Ecology 39:46-65.

7. Woolf, C.M. 1968. Principles of biometry. Van Nostrand Co., Lts.,
Toronto, Canada. 359 pp.
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Apoaratus and Attach ;nts

a. Apparatus required:

Boat equipped with a motor.

Ponar grab sa=pler (23 x 23 cm) .

Wide rimmed wash bucket.

Rinse container.

Large plastic buckats with lids or equivalent.

Taylor Bi-Therm Field Thermometer (Model 6074-1) or equivalent.
~

'J.S . Standard No. 30 sieve (28 =eshes per in. , 0.595 =m openings) .

Ten percent for=alin solution.

Rose bengal stain.

Transparent tape.

Quart and gallon jars.

White ena=el or clear glass pan.

Forceps.

Multiple-tally dene=inators.

Syracuse watch glasses.

Microscope slides.

Cover slips for slides.

Vials (1 to 14 dram capacity).

Amman's lactophenol (100 g phenol,100 m1 lactic acid, 200 ml glycerine,
100 ml water) .

Hoyer's mounting media (50 ml water, 30 g gum arabic, 20 ml glyccrine,
.

200 g chloral hydrate).

Ethanol (70 to 807.) .

KOH (5 to 107.) .

Stereo microscope.

Compound microscope.

Yellow Springs Instrument (YSI) Model 54 dissolved oxygen meter or equivalent.

Photovolt Model 126A pH =eter or equivalent. {3j['-()(j[)
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C ruc ib.

Crucible tongs.
~

_ Drying oven.

Mettler H31 Balance (or equivalent) .

Desiccator.

Drierite,

b. Attachments:
_

GPF 1450.001 - Description of =acroinvertebrate stations .

GPF 1450.002 - Location of benthic =acroinvertebrate stations in the
vicinity of TMI53.

-

GPF 1450.003 - Macroinvertebrate collection label.

GPF 1450.004 - Three Mile Island Aquatic Study field data sheet.

GPF 1450.005 - Benthic data form.

Precautions

Insure Susquehanna River conditions (e.g. ice, high flow) will not

endanger the health and safety of the benthic sa=ple collection crew.

Prerecuisites and Recuiremants

None .

Procedure

a. Field Procedure

Sa=ples shall be collected seminanchly at the five macroinvertebrate

stations in the vicinity of TMINS (conditions permitting) . Replicate (4)

.

samples are taken both inside and outside of the ther=al plume. Description

and location of cacroinvertebrate stations are presented as GPF 1450.001 and

2CPF 1450.002. Sa=ples are taken at each station with a 23 x 23 cm (529 cm )

Ponar grab sa=pler.1* Each sample is first placed into a wide ri==ed wash bucket,

then into a large plastic bucket with the appropriate label. \1l residual

* Superscript refer to comments in Quality Control Sect .
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substrate from the Ponar and wash bucket are rinsed with river water and

. placed with the rest of the sa=ple in the plastic bucket, which is then fitted

with a lid. The label consists of the date, replicate designator (A, B, C, or

D), and a unique collection mr-her (GPF 1450.003). The collection nu=ber

consists of the initials of the biologist in charge, the last two digits of

the year, and nu=bers running consecutively from 001 to 995. The last digit

of the collection nu=ber designates the station location (e.g. 001-005,

011-015). Data recorded on the field data sheet (GPF 1450.004) at the time ,

of collection include initials of collectors, gear, date, locat ion, substrate

type, time of day, air and water temperature water depth, weather conditions,,

2 2 2dissolved oxygen , pH , secchi disc, and surface and bottom current rate

(conditions permitting). River stage and flow, obtained from the River -

Fu.ecast Center in Harrisburg, Pennsylvania, are also recorded,

b. Laboratory Procedures

Sa=ples are returned to the lab no later than three hours after collection

and washed through U.S. Standard No. 30 sieves (28 meshes per inch, 0.595 m

openings), Stones and sticks et,o large to be retained as part of the sa=ple

are carefully washed to remove attached organis=s and discarded. The washed

sa=ple is placed in a quart or gallon jar with the field label and preserved

in a mixture of 107. formalin and rose bengal stain (abou one gram of rose

bengal stain per litre of formalin). The stain facilitates sorting of

macroinvertebrates frcm the detritus and sediment present in the sa=ple. .The

^

sample is then stored until it is picked. A sa=ple is allowed to stand for at

least 24 hours prior to being picked to allow the dye to stain the organisms .

The stained sample is wet sieved through a U.S. Standard No. 30 sieve to remove

the solute of rose bengal stain. A portion of the sa=ple is placed in a

white enamel or clear glass pan and picked with unaided eye by a biologist

GP 071
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or trained personnel. When all the organis=s are removed, the portion is

. discarded and another portion placed in the pan until tr 4 whole sa=ple has

been picked. As organis=s are picked from the sample, they are sorted into

major groups (i.e. Oligochaeta, Chironomidae, Mollusca, miscellaneous) and

placed in Syracuse watch glasses with a small amount of water. Many oligochaetes

are da= aged when the samples are washed; only those with a complete anterior

end are enu=erated using a =ultiple-tally denominator. Every tenth oligochaete

picked is placed in a watch glass from which individuals are selected for
,

species determination.

Where practical all specimens from each sa=ple are ecumerated and

identified to the lowest feasible taxon (GPF 1450.005, Page 1 of 2)3,

Identification of oligochaetes is dependent on external and internal

organs. Most Enchytraeidae, Naididae, and the tubificids Aulodrilus,

Branchiura, Peloscolex, and Li=nodrilus udekemianus can be identified by their

somatic chaetae (hair-like structures present on all oligochaetes except the

order Branchiobdellida) or external structures at all stages in their

development. Sexually =ature specimens are needed for species identifications

of most Li=nodrilus , Ilvedrilus , and Tubifex. Limnodrilus is the only

cubificid collected possessing only bifurcate crotchet chaetae; Ilvedrilus

and Tubifex additionally possess capilliform chaetae. All 4--'ture tubificids

~

without capilliform chaetae are assumed to be i==ature Limnodrilus. Of the

sexually =ature Limnodrilus encountered during the sa=pling period, about 907,

.

are L. hoffmeisteri; i==ature Li=nodrilus are grouped with L. hoffreistert

for interpretation of data. Tmmnture Ilvedrilus and Tubif ex collected are

recorded as immature tubificids with capilliform chaetae (abbreviated it/cc

on GPF 1450.005. Paye 2 of 2) . For data analysis, these are grouped with

I. _tacoletoni and T. tubifex and calculated on a percentage basis from the

number of sexually mature specimens collected at each station.
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Oligochaetes are re-sorted under a stereo microscope (8 to 40X) into

the following groups: Naididae, Tubifex-Ilvodrilus , Peloscolex, granchiura,

megadrile, and Linnodrilus. Limnodrilus comprise the =ajority of oligochaetes

collected; Limnodrilus selected for species determination are taken from the

watch glass containing every tenth worm picked. Specimens to be identified

from the other oligochaete groups are taken frem all watch glasses containing

oligochaetes. Individuals are then selected for spccies identification as
.

"

follows: if the replicate senple contains 1 to 15 individuals of a group, all

are used; 16 to 109 wor =s,10 are randomly selected; 110 to 250,10% of wor =s

picked; 251 to 500, 25 vorms; 501 to 1000, 30; 1001 to 1500, 35; and 1501+, 40

are randomly selected. Larger oligochaetes, such as =egadriles, Pelescolex

and Branchiurs, can be identified without mounting on microscope slides.

Tubificid wor =s used for identification are placed in approxi=ately one ml

of A-- n's lactophenol in one dras vials with a label containing the collection

numb er . Lactophenol digests =uscle tissues, =aking it easier to observe

internal structures. Heating the vials overnight in a drying oven (55 C)

speeds the process. The wor =s are then rinsed in ethanol and 'cunted on

microscope slides La Hoyer's mounting media. Naidid wor =s are cleared when

mounted directly in Ecyer's =ounting media. Each slide is labeled with the

collection nu=ber on transparent tape. Organisms are identified with a

co= pound microscope, recorded on a sheet of paper, then tallied and recorded on

GPF 1450.005 under "No. on Slides". After identification, slides are retained

,
at least one year.

Chironmaids are grouped by recognizable genera (e .g . Chiro nceu s , Proc l ad iu s ,

Crvotochironorus, Polvoedilum) and miscellaneous Chironocidae with a stereo

microscope. Individuals of each group are counted, and a portion is re=oved

for species determination as follows: 0 to 3 in a group, all are used for

identification; 4 to 14, 50% are randomly selected (in case of odd nu=hers the

61-073
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randomly selected; 110-250,107.; 251-500, 25 ; 501 to 1000, 30. Nu=bers in

. each group retained for species identification are reaorded on dlca form

GPF 1450.005 under "No. on slides". Under " species" on GPF 1450.005 groups

are assigned a letter designator ("A", "B", "C", etc . to " MISC") . Organis=s

retained for identification are placed in one dram vials in 807. ethanol with

a label containing collection nu=ber and letter designator. Chirono= ids are

cleared in a warm 5 to 10% solution of KOH and =ounted on =icroscope slides in

Hoyer's mounting =edia. Slides are labeled sLnilarly to oligochaetes, but .

also contain the group letter designator. Identifications are recorded on

data form GPF 1450.005 and slides are retained for at least one year.

Flatwor=s (Turbellaria) contract when preserved directly in for=alin,

which renders species identification dif ficult. They are determined to the

class Turbellaria. The phyla Ne=ertinea and Ne=atoda are treated sLnilarly.

Ib=bers and biomass are not calculated for entoprocts and bryozoans because

of their colonial nature.

Limicolous earthwor=s encountered unidentifiable to the family Lu=briculidae

or Sparganophilidae are recorded as "=egadriles" (a term which collectively

ence= passes =any families of earthwor=s) .

Leeches (Hirudinea) contract when preserved directly in for=alin, which

=akes identification difficult. Large, =ature specimens are needed for genus

and species determinations in the family Erpobdellidae; irrature or badly

distorted specimens are identified only as Erpobdellidae. Mooreebdella

.
microsto=a has been the only erpobdellid collected identifiable to species.

Individuals of M. microstoma are grouped with Erpobdellidae for diversity

calculations.

Nu=bers of larval and pupal Diptera are combined for data inrerpretation.
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If keys are unavailable or incomplete for species separation in come

, genera, apparently different species of a genus are given letter designators

(i.e., Eukiefferiell.t 47. A, sp. B, etc.).

Organis=s of etch taxon ere pitted in separate crucibles and dried in

a drying oven at 55 C for 24 hours, cooled in a desiccator, and weighed to

the nearest 0.1 mg on a Mettler H31 balance During this process the.

crucibles are handled only with crucible tongs to avoid oil or moisture

contamination. Weights are not determined for individuals less than 0.1 =g .

or those retained for taxonemic purposes. When possible, colluscan taxa are

decalcified in a 7 to 8 M solution of hcl, rinsed in water, and weighed.

Where appropriate, enc =eration, identification, calculated dry weight,

and weight per individual are recorded on benthos data forms (GPF 1450.005,

Page 2 of 2)'. In addition, the form includes nu=ber of organisms retained

for identification ("No. on Slides"), nenber of organis=s or each taxon weighed,

the crucible used ("Cruc. No."), the weight of the crucible before and after

the organisms have been added (" Tare A Oreanism (eT"), and the actual dry
Tare (g)

weight. For the current year, field and data forms are stored at Ichthyological

Associates' Office, Etters, Pennsylvania in a fireproof file cabinet. Past

years' data are presented in annual reports which can be found in many separate

locatio ns .

c. Data Processing

2Densities (nu=ber/m ) are calculated for taxa that comprise more than one

2- percent of the total nu=ber of organisms collected each year. Biomass (mg/m ) is

calculated for taxa that are present most of the year and contribute substantially

to the overall biomass (e.g.Li=nodrilus hof fmeisteri, Chironoeus decorus , and

enniobasis vireinica) . Other taxa may be included if they become particularly

abundant . Densities and biomass are calculated on a monthly basis at the end

of the se=pling year for presentation in the annual report.
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Diversity indices are used to analyze co=r:: unity structure. Monthly
.

estimates of diversity (Irfo.=atior. par individual) as defined by Shannon's

foruula:
s

D= { nt/N1og7 n /Ng
i=1

are cot =puted for each station from the for=ula:

D = C/N (N1og " 810 i 10 i

where D = infor=ation per individual, C = 3.321928 (converts log 10 to log 2)'
th -

N = total nu=ber of individuals , n1 = total nu=ber of individuals in the i

species, s = the nu=ber of species in the sa=ple for a station (Lloyd et al.

1968). This index su=carizes the nu=ber of taxa present and the distribution

of individuals a=ong the taxa. The si=ilarity in species cot:: position between

sa=pling stations is investigated by an index of percent si=ilarity (Whittaker and

Fairbanks 1958). This index is expressed as:

PSc = 100 - 0.5 [ a-b

where PSc the percent similarity and a and b the percentages of a==

species in sa=ples A and B. This is a quantitative measure of the relative

similarity of species co= position in two sa=ples.

Changes in populations of Li=nodrilus hofSeisteri are examined by a

three-factor analysis of variance. Cot::parisons are made for years, sa=ple

dates, the =acroinvertebrate stations, and interactions between these factors.

The distribution of benthic organis=s is clu= ped rather than rando=;

a logarith=ic transfor=ation [ log 10( s used on densities of
.

L. hoffreisteri for each replicate to nor=ali::e the data (Elliot 1971) .

The Student-New=an-Keuls =ultirange test (P = 0.05) is e= ployed if

differences are indicated (Woolf 1968) .

A stepwise =ultiple regression is performed to examine the depen-

dence of a variable (density of Li=nodrilus hoffreisteri) on two or

more independent variables (e.g. water te=perature, pH, dissolved oxygen,

flow, etc. ) (Sokal and Rohlf 1969) . UDON
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d. Quality Control

. 1. If a benthic sa=ple is taken and the Ponar does not close completely -

the Ponar is cleaned and a new sample taken.

2. Instrument calibr.tions are discussed in GP 14SS.

3. Identification of benthic organisms are cade by specialists.

Specimens have been sent to experts for confir=ation and identification.

Records of identifications =ade by persons other than biologists at

Ichthyological Associates, Etters, Pennsylvania are kept on file. Laboratory reference ,

spect= ens are stored in 807. ethanol in 1 to 14 dram vials or on microscope slides.

Taxonomic keys, reference collection, and descriptions in the following docu=ents

are presently used, as needed, in the identification of benthic organisms :

Beck, E.C. , and W.M. Beuk, Jr. 1969. Chironomidae (Diptera) of Florida.
III. The Rarnischia ce= plex (Chironominae) . Bull. Fla. St. Mus.

13(5):277-313.

Beck, W.M. , Jr. , and E.C. Beck. 1966. Chironomidae (Diptera) of Florida:
I. Pentaneurini (Tanypodinae). Bull. Fla. St. Mus. 10(8):305-379.

Beck, W.M. 1976. Biology of larval chironomids. Fla. Dept. of
Environmental Regulation Technical Series 2(1). 58 pp.

Boesel, M.W. 1974. Observations on the Coelotanypodini of the northeastern
states with keys to the known stages (Diptera: Chironomidae:Tanypodinae) .
J. Kans. Ent. Soc. 47(4):417-432.

Brinkhurst, R.O., and B.G.M. Jasieson. 1971. Aquatic 011gochaeta of the
world. University of Toronto Press, Toronto. 860 pp.

Brown, H.P. 1972. Biota of freshwater ecosyste=s identification manual
No. 6. Aquatic dryopoid beetles (Coleoptera) of the United States.
U.S . Gover=nent Printing Office, Washington, D.C. 82 pp.

Burch, J.B. 1973. Biota of freshwater ecosyste=s identification manual
. No. 11. Freshwater unionacean clams (Mollusca: Pelecypoda) of North

America. U.S. Govern =ent Printing Office, Washington, D.C. 176 pp.

Burks , B . D . 1975. The =ayflies , or Ephe=eroptera, o f Illinois . [First
published in 1953 as Illinois Nat. Hist. Survey, Bull.26(1)].
Reprinted by Entemological Reprint Specialists , Los Angeles , California.

Curry, L.L. 1958. Larvae and pupae of the species of Cr-mtechirenonis
(Diptera) in Michigan. Li=nol. and Oceanogr. 3(4):427-442.
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Edmondson, W.T. (editor). 1959. Freshwater biology. Second edition.

.
John Wiley cod Sons, New York, New York. 1248 pp.

Ed=unds , G.F. , S .L. Jensen and L. Berner. 19/6. The =ayflies of North
and Central A= erica . Univ. of Minnesota Press, Minneapolis. 330 pp.

Foster, N. 1972. Biota of freshwater ecosystems manual No. 4. Freshwater
polychaetes (Annelida) of North A= erica. U.S. Government Printing

Office, Washington, D.C. 15 pp.

Harman, W.N. , and C .O. Berg. 1971. The freshwater snails of central
New York with illustrated keys to the genera and species. Cornell
Univ. Ag. Exp. Sta. , Ithaca, New York 1(4):1-68.

Hilsenhoff, W.L. 1975. Aquatic insects of Wisconsin. Technical Bull.
-

No. 89. Dept. of Natural Resources, Madison, Wisconsin. 53 pp.

Hiltunen, J.K. 1973. Keys to the cubificid and naidid Oligochaeta of
the Great Lakes region. Second edition. Great Lakes Fishery
Laboratory, Ann Arbor, Michigan. 25 pp .

Holsinger, J.R. 1972. Biota of freshwater ecosystems identification
manual No. 5. The freshwater a=phipod crustaceans (G - aridae)
of ! brth A= erica. U.S. Govern =ent Printing Office, Washington, D.C.

89 pp.

Howsiller, R., and M.S. Loden. 1976. Identification of Wisconsin
Tubificidae and Naididae. Wisc. Acad. Sci. Arts, Lett. 64:185-197.

Hungerford, J.B. 1976. (First published 1948 as Univ. Kansas Sci. Bull.
32). The Corixidae of the Western He=isphere. Reprinted by
Entemological Reprint Specialists , Los Angeles , California. 827 pp.

Johannsen, 0. A. 1969. Aquatic Diptera. (First published in 1934, 1935,

1937, and 1937 as Parts I through IV. Memoirs 164,177, 205, and 210
Cornell Univ. Exp. Station) . Reprinted by Entemological Reprint
Specialists , Los Angeles , California. 369 pp.

Kle=s, D.J. 1972. Biota of freshwater ecosystems identification manual

No. 8. Freshwater leeches (Annelida: Hirudinea) of North A= erica.
U.S. Govern =ent Printing Office, Washington, D.C. 53 pp.

Mason, W.T. l' 3. An introduction to the identification or chironomid
larvae. Envirecsental Protection Agency, Cincinnati, Ohio. 90 pp.

.

Needham, J.G. ,and M.J. Westfall, Jr. 1955. A =anual of the dragonflies
of North America (Anisoptera), including the Greater Antilles and the
provinces of the Mexican border. Univ. of California Press , Berkeley
and Los Angeles. 615 pp.

Parrish, F.K. 1975. Keys to water quality indicative organisms of the
southeastern United States (second edition) . U . S . E . P . A . , C inc innati,
0? io . 195 pp.
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Reynolds, J.W. 1975. Soarzanophilus nearsei n. sp. (Oligochaeta :Spargano-
philidae) a nearctic earthworm from western North Carolina. Megadrilo-

- gica. 2(2):9-11.

1977. The earthworna of Tennessee (011gochaeta). II. Spargano-.

philidae, with the description of a new species. Megadrilogica.

3 (3):61-64.

Roback. S .S . 1957. The inmnture tendipedids of the Philadelphia area.
Monogr. Acad . Nat. Sci. Philad . No . 9. 180 pp.

1974b. The i==ature stages of the genus Coelotanvous (Chironomidae:.

Tanypodinae:Coelotanypodini) in North America. Proc. Acad. Nat. Sci.
Philad. 127(2):9-19.

1976. The immature chironocids of the eastern United States..

I. Introduction and Tanypodinae-Coelotanypodini. Proc. Acad. Nat.
Sci. Philad. 126(2):9-19.

Survey, Bull. 23(1) .]([First
Ross, H.H. 1972. The caddisflies, or Trichoptera, of Illinois.

published in 1944 as Illinois Nat. Hist. .

Reprinted by Entomological Reprint Specialists, Los Angeles, California.
326 pp.

Saether, 0.A. 1975. Nearctic and Palaearctic Heterotrissocladius (Diptera:
Chironc=idae). Bull. Fish. Res. Board Can.193. 65 pp.

1976a. Keys to larvae and pupae of Orthocladiinae and Telmatogeto-.

ninae. 61 pp. (Unpublished) .

1976b. Revision of Hydrobaecus, Trissociadius, Zalutschia,.

Paratrissocladius, and some related genera (Diptera: Chironomidae) .
Bull. Fish. Res. Board Can. 195:287 pp.

1977. Taxonomic studies on Chironomidae:Nanocladius, Pseudo-.

chirono=us, and the Harnischia co= plex. Bull. Fish. Res. Board Can.
196. 143 pp.

Sawyer, R.T. 1972. North American freshwater leeches, exclusive of the
Piscicolidae, with a key to all species. Illinois Bio. Monogr. 46.

154 pp.

Teskey, H.J. 1969. Larvae and pupae of some eastern North American
Tabanidae (Diptera). Mem. Ent. Soc. Can. 63. *.47 pp.

.

Teskey, H.J. and J.F. Burger. 1976. Further larvae and pupae of eastern
North A=erican Tabanidae (Diptera) . Can. Ent. 108(10). 1085-1096.

Usinger, R.L. (editor). 1956. Aquatic insects of California with keys to
North American genera and California species. Univ. of California
Press. Berkeley and Los Angeles. 508 pp.

Walker, E.M. 1958. The Odonata of Canada and Alaska. Volume Two. Part III:
the Anisoptera - four f amilies. Univ. of Toronto Press, Toronto. 318 pp.
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Walker, E.M. , and P.S . Corbet. 1975. The Odonata of Canada and Alaska.
Volu=a Three. Part III; The Anisoptera - three famGiss, Univ. ot

. Toronto Press, Toronto afid I;afklo. 307 pp.

Wigg ins , G .B . 1977. Larvae of the North American caddisfly genera.
Univ. of Toronto Press, Toronto. 401 pp.

4. Correct completion of field and data forms ia performed by an

experienced biologist. Data forms include initials of picker, date collected,

bottom type, collection number and date processed.

.

.

Submitted: Approved: Concurrence:

J.E. Mudge R.M. Klingnm.1n W.E. Potts
Enviromental Scientist Manager Generation Acting Manager

Engineering Operational Quality Assurance

Dis tribution: Standard Distribution per GP C016.

.
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Description of macroinvertebrate stations.

S tat, ion Number Description

TM-AQI-1A1 40 09' 52" N, 76 43' 26" W.
North end of Sand Beach Island, 30 to 75 m offshore.
Water depth varied from 0.5 to 2.0 m. Substrate composed
of sand, coal particles, and detritus; sometimes with =ud
and/or clay. Trace a=ounts of oil sometimes present.

,

TM-AQl-1A2 40 09' 36" N, 76 43' 30" W.
Southwest St. Johns Island, 1 to 15 m offshore at mouth
of channel between TMI and St. John s Island. Water
depth varied from 0.5 to 1.5 m. Substrate co= posed
mostly of sand, coal particles, mud, and detritus;
sometimes with gravel or clay. Trace amounts of oil
so=etimes present.

TM-AQI-llAl 40 09' 09" N, 76 43' 39" W.
1 to 10 m downstream from TMI Discharge, 1 to 15 m
offshore. Water depth varied from 0.25 to 1.0 m.
Substrate composed of mud mixed with coal particles,
fine sand, and detritus; sometimes with muck, clay, or
gravel. Trace amounts of oil present.

TM-AQI-11A2 40 09' 07" N, 76 43' 39" W.
70 to 75 m downstream from TMI Discharge, 1 to 15 m
offshore. Water depth varied from 0.25 to 1.5 m.
Substrate composed of mud with fine sand, some coal
particles, and detritus; sometimes with clay. Trace
amounts of oil present.

TM-AQI-931 40 08' 03" N, 76 43' 33" W.
1900 m downstream from TMI Discharge, 5 to 15 m offshore.
Water depth varied from 0.75 to 1.5 m. Substrate
co= posed of mud with muck, detritus, and fine sand, with
some coal particles. Trace amounts of oil present.

.
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ICFTHYOPLAEON

.

Purpos e and Scope

The purpose of this precedure is to list and explain the activities

necessary to =eet the require =ents of Section 3.1.2.a. (1)(b) of the Three

Mile Island !bclear Station, Unit 2, Environ = ental Technical Specifications,

Non-Radiological (231-2, ETS) .

The far-field ichthyoplankton prograa will investigate the .

presence and species cocposition of larval and young fishes in Lake Frederic

(York Haven Reserveir). Base line taf::ustfen on yearly fluctuations in

spawning activity and natural fluctuations in the larval densities of various

species within the reservoir will be gathered. Data vill be used for ec=parison

with esti=ates of entrained larvce [TMI-2, ETS - Section 3.1.2.a. (3)]

to evaluate the possible effects of the Three Mile Island Nuclear Station (TMINS)

operation on ichthyoplankton populations in the lower Susquehanna River.

Discussion and Resnonsibilities

Metropolitan Edison Ccepany's consultant (Ichthyological Associates, Inc. -

IA) will be responsible for i=ple=enting this procedure. The Radiation Safety

and Environ = ental Engineering Section (RS&EE) will be responsible for reviewing

these activities per GP 1470. No changes will be =ade to this procedure without

written authorization fre= RS&EE.
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1. GP 1470. Review of the !bn-Radiological Environmental Technical
Sp ec ifications : Three Mile Island Nuclear Station.

2. Three Mile Island Nuclear Station, Unit 2, Environ = ental Technical
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14. May, E.B. and C.R. Casavay. 1967. A preli=inary key to the identification
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Apnaratus and Attach =ents

a. Apparatus required:

A standard field thermaceter (C).

Yellow Springs Instru=ent (YSI) Model 54 dissolved oxygen =eter or equivalent.

Photovolt Model 126A pH meter or equivalent.

Marsh-McBirney (Model 201) Portable Water Current Mcter or equivalent.

Boat equipped with a cotor.

Push net apparatus and frame. .

Half-meter plankton nets (0.5 =m cesh) fitted with detachable cups

General Cceanics Digital flow =eter (Model 2030).

Class or plastic jars with tight fitting lids.

U.S. Standard No. 30 mesh sieve.

White enamel pan.

377. cemcercial solution for= aldehyde diluted to 25,10, and 57..

Glass vials with tight fitting lids.

Bausch and Loeb binocular dissecting scope (7X to 30X) or equivalent.

Ocular micrometer.

Helios precision dial caliper or equivalent.

Dia::: ting forceps (fine).

Dissecting needles.

b. Attach =ents:

GPF 1451.001 - Description of ichthyoplankton push net stations in
York Haven Reservoir.

* GPF 1451.002 - Locations of ichthyoplankton push net stations sa= pled
in York Haven Reservoir.

GPF 1451.003 - Ichthyoplankton Field and Laboratory Sheet.

GPF 1451.004 - Sa=ple Label .

GPF 1451.005 - Laboratory Data Sheet.

61~OSO
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Precautions

Insure Susquehanna River conditions (e.g. ice, high flow) will not

endanger the health and safety of the ichthyoplankton crew.

Prerecuisites and Recuire=ents

!bne.

Procedure

a. Field Procedure -

Sa=ples are taken weekly at 14 stations in Lake Frederic in the

vicinity of TMINS , April through August (conditions per=itting) . Station

descriptions and locations are given in GPF 1451.001 and GPF 1451.002. Day

and night sa=ples shall be taken each week, at each location, about 12 hours

apart. Replicate (2) surface sa=ples are taken with paired 0.5 = plankton

nets (0.5 =m =esh) set off the front of a boat. Each net =outh =easures

0.46 m x 0.46 m and each net tapers to a length of about 1.5 m. At the cod

end of each net is fastened a detachable cup for re= oval of the sa=ple. The

nets are pushed upstream,10 to 20 m offshore (depending on flow conditions)

for 4 =i=utes, traveling about 200 m at each station. The 14 stations are

sa= pled in raade= c rder each week to =intnize the bias of "ti=e" when the

samples are taken. The order is preselected weekly by the use of a rando=

nu=bers key on a calculator, or a random nu=bers table.

Before setting the nets at each statient a flow meter reading is taken

and recorded on GPF 1451.003. Time is recorded when the nets are set.
.

After the sa=ple is taken, the flow meter readings are again recorded;

both nets are rinsed three ti=es and each filtrate is poured into

prelabeled quart jars. Labels on the jar lids are for quick identification

only and include station nu=ber and replicate (1 through 14, replicate A or B) .
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Sa=ple labels within the jars include collection nu=ber (consisting of the

progra= biologist's initials , the last two digits of the year, and nu=bers

running consecutively fro = 001 to 999), replicate, station nu=ber, date, and

station name. The for=at is presented in GPF 1451.004.

Sa=ples are i==ediately preserved in no less than 207 formalin (= ore if

ga==arids or suspended debris is present). Recorded with each sa=ple are

selected environ = ental parameters: air and water temperature, dissolved

oxygen, pH, and surface current rate (conditions per=itting) . Also recorded -

for each sa=pling date is river stage and flow obtained fro = the River Forecast

Center in Harrisburg, Pennsylvania (see GPF 1457.003).

Sa=ples are returned to the laboratory and stored until they are sorted.

b. Laboratory Procedure

Sa=ples are rinsed with water through a U.S. Standard No. 30 =esh sieve,

and washed into a white ena=e1 pan to facilitate re= oval of the larvae.

Spect= ens are ent=erated and recorded on GPF 1451.003 and stored with the field

label (GPF 1451.004) in glass vials with 107. for=alin for later identification;

only speci= ens $ 25 == are reported. Larvae are later examined under a

binocular dissecting scope and identified to the lowest feasible taxon.

Measurements are taken to the nearest 0.5 == with an ocular =icro=eter or a

Helios precision dial caliper and larvae are catagorized as to life stage

(as per Snyder 1976) . This infor=ation is recorded and enc =erated on GPF 1451.005.

Speci= ens are then labeled as per GPF 1451.004 with the inclusion of the species
~

and ne= bet in the vial . and stored by date in about a 57. for=alin solution.

Life stages are dettned as: egg - the e=bryo before hatching; larva -

the early development of the fish after hatching during which the fins are

for=ed and the larval finfold is absorbed. The larval stage is further
,

O ~ 'O$f
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divided into: (1) protolarvae (p) characterized by the lack of formed rays in

the fins and finfold (includes the yolk-sac bearing larvae); (2) =esolarvae (ms)

characterized by the development of finrays in the finfold, development of the

median fins and absence of pelvic fins; (3) metalarvae (=t) characterized by

the presence of the pelvic fins (or fin buds). The ter= young is used for

fishes of the current year's spawn which are fully transfor=ed larvae,

characterized by ce=plete absorption of the larval finfold and attainment of

the adult co=pli=ent of rays and spines in all fins.
-

In large sa=ples, only the first 100 of any one species are =easured and

classified as to life stage. Identifications are =ade with keys and

descriptions by Ar= strong (1962), Battle (1940), Cooper (1976), Fish (1932),

Gerlach (1973), Hogue et al. (1976), Lippson and Moran (1974), Mansueti (1964),

Mansueti and Hardy (1967), May and Casaway (1967), Meyer (1970), Nelson (1968),

Norden (1961), Siefert (1969), Stewart (1926), Snyder and Snyder (1975), and

Taber (1969), as well as intercompany and personal laboratory notes, personal

con =:unications, and by co=oarisons with the laboratory reference

collection. Identifications, verifications, and advice are obtained from

experts in the field as needed. ' Records of identifications =ade by persons

other than the biologist at IA in Etters , Pennsylvania are recorded and

kept on file.

c. Data Processing

Numbers of larvae caught are standardized to estimate dersity, by

' converting to nu=bers per 100 cubic =eters of water (n/100 = ), by:

n (fish in net AT X 100
=3 (volume filtered by net A)

The volu=e (=3) filtered by each nar is obtained by dividing the nu=ber of flow

=eter turns by a constant factor (F), which is the nu=ber of turns /=3 for that

ceter. This factor is obtained by a yearly calibration (GP 1455). Mean densities
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are obtained by averaging the catch of each net per collection:

n/100 m3 of A + n/100 m3 of B
2

Analysis is done on densities and nu=bers of ichthyoplankton by analyses

of variance, analyses of covariance, =ultiple regressions / correlations (So kal

and Rohlf 1973), percentage sL=ilarity values (Whittaker and Fairbanks 1958;

Poole 1974), diversity indices (Lloyd et al. 1968; Pielou 1966; Poole 1974;

Weber 1973), or any other accepted =ethod useful for deteenining and evaluating

changes or differences between the preoperational and postoperational phase;

upstream and downstream; and east, middle,. and west reservoir ichthyoplankton

populations .

The ichthyoplankton data for the current year will be stored in a

fireproof file cabinet. Past year's data are presented in annual reports

which can be found in many separate locations.

Submitted : Approved: Concurrence :

J.E. Mudge R.M. Klingaman W.E. Potts
Environmental Scientist Manager Generation Acting Manager

,
Engineering Operational Quality Assuracce

Dis tribution: Standard Distribution per GP 0016.
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Description of ichthyoplankton push net stations in York Haven Reservoir.
.

Station Number Description

1) TM-LF-1431 40 10' 12" N, 76 45 ' 00" W beginning frem a point about 700 m downstrea=
from the fall-line riffles along the west shore of York Haven Pond.
Water depth varied from 1.0 to 1.5 m.

2) TM-LF-15B1 40 10' 02" N, 76 44' 14" W beginning from a point east of Hill
Island about 500 m below the fall-line riffles. Water depth varied
frem 1.0 to 1.5 =.

3) TM-LF-1B1 40 10' 11" N, 76 43' 27" W beginning frou a point upstream of the
Tri County Marina along the east shore of York Haven Pond. Water
depth varied from 1.0 to 2.0 m.

4) TM-LF-12B1 40 08' 45" N, 76 44' 46" W beglaning from a point about 200 m below
~

the mouth of Fishing Creek along the west shore of York Haven Pond.
Water depth was about 1.0 m.

5) TM-LF-12Al 40 08' 57" N, 76 44' 17" W beginning from a point on the west shore
of Shelley Island opposite Station 12Bl. Water depth varied frem 1.0
to 1.5 m.

6) TM-LF-13Al 40 09 ' 16" N, 76" 43 ' 54" W beginning from a point along the east
shore of Shelley Island opposite the TFEIG Unit 1 Intake. Water
depth varied frem 1.5 to 2.0 m.

7) TM-LF-13A2 40 09' 16" N, 76 43' 40" W beginning from a point upstream from the
TMINS Unit 2 Intake to a point upstream of the Unit 1 Intake. Water
depth varied frem 3.0 to 8.0 m.

8) TM-LF-LA1 40 09 ' 16" N, 76 43 ' 17" W beginning at a point along the east shore
of TMI opposite the TMINS Unit 2 Cooling Tower #3. Water depth varied
from 1.0 to 1.5 m.

9) TM-LF-10B1 40 08' 06" N, 76 44' 30" W beginning at a point about 200 m
downstream from the north tip of Bashore Island, on its eastern shore.
Water depth was about 1.0 m.

10) TM-LF-10B2 40 08' 02" N, 76 43' 58" W beginning at the southwestern tip of
Shelley Island. Water depth varied from 1.0 to 1.5 m.

11) TM-LF-1033 40 08 ' 08" N, 76 43 ' 56" W beginning at the southeastern tip of
S'aelley Island. Water depth varied from 1.0 to 1.5 m.

12) TM-LF-9B1 40 08' 08" N, 76 43 ' 35" W beginning at a point 200 m upstream from
the York Haven Dam along the southeastern shore of TMI. Water dept!.

was about 1.0 m.

13) TM-LF-llAl 40 09 ' 04" N, 76 43' 39" W beginning at a point 200 m downstream
from the TMINS Discharge. Water depth was about 1.0 m.

14) TM-LF-16Al 40 09' 19" N, "' 6 43' 38" W beginning at a point 500 m downstream
from the north tip of TMI along the west shore. Water depth was
about 1.0 to 1.5 m ~4.-riogT

GPF 1451.001 * ^- '"
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i '^: 3. Station nu=ber (1 through 14).
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FISH
.

Purpose and Seoee

The purpose of this procedure is to list and explain the activities

necessary to meet the requirements of Section 3.1.2.a.(1)(c) of the Three

Mile Island Nuclear Station, Unit 2, Environ = ental Technical Specifications,

Non-Radiological (TMI-2, ETS) .

The ichthyofauna shall be sa= pled to detect and assess changes in species
~

conposition, relative abundance, seasonal and spatial distribution, condition,

and diversity of species as related to Three Mile Island Nuclear Station

(TMINS) operation.

Discussion and Restonsibilities -

Metropolitan Edison Ce=pany's consultant (Ichthyological Associates, Inc. -

IA) will be responsible for i=ple=enting this procedure. The Radiation Safety

and Environ = ental Engineering Section (RS&EE) will be responsible for reviewing

these activities per GP 1470. No changes will be made to this procedure

without written authorization from RS&IE.

References

1. GP 1470. Review of the Non-Radiological Environ = ental Technical Specifications :
Three Mile Island Nuclear Station.

2. Three Mile Island Nuclear Station, Unit 2, Environ = ental Technical Specifi-
cations : Non-Radiological. May 31, 1977. Nuclear Regulatory Ce=nission.

.

REFERE'CES FCR TRAPNEr AT SEINE

3. Carlander, K.D. 1953. Handbook of freshwater fishery biology with the
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history data on freshwater fishes of the United States and Canada,
exclusive of the Percifor=es. Iowa State Univ. Press , A=es, Iowa. 752 pp.
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Apoarstus and Attachments

- a. Apparatus required for trapnet:

20.91 m by 1.83 m trapnet with 0.91 m by 15.24 m lead (1.27 cm mesh).

Taylor Bi-Therm field thermometer (Model 6074-1) or equivalent.

Yellow Springs Instrument (YSI) Model 54 dissolved oxygen meter (or equivalent).

Photovolt Model 126A pH meter (or equivalent).

Secchi disc.

Measuring board. .

Pelouse (Model YG-1000-A) dietetic scale (or equivalent).

Ten percent for=alin.

Boat equipped with a =otor.

Wash tub.

Floy tag gun and tags (or equivalent).

Blank field labels.

Index cards.

Plastic jars with lids.

b. Apparatus required for seine:

3.05 m by 1.22 m seine with 0.32 cm mesh.

Taylor Bi-Therm field thermometer (Model 6074-1) or equivalent.

Yellow Springs Instrunent (YSI) Model 54 dissolved oxygen meter (or equivalent).

Photovolt Model 126A pH =eter (or equivalent).

Secchi disc.

,

Ten percent formalin.

407. isopropanol.

Glass jars with lids.

Boat equipped with a motor.

Blank field labels.
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Measuring board (or equivalent).
.

,
Chaus Dial-O-Gram beam balance (or equivalent) .

Plastic bags.

Index cards.

Permanent storage labels.

Nikon binocular dissection scope (or equivalent).

Sorting trays.

Forceps and probes. -

c. Apparatus required for electrofishing:

Coffelt V7P-10 variable voltage pulsator (or equivalent) and 4.0 kw alternator.

Wash tubs.

Foot switch and hook up wires.

Alumimm boom, 0.9 m hoops , electrodes, and cathode array (DC and PDC only).

Pelouze (Model YG-1000-A) dietetic scale (or equivalent).

Hanson spring balance (or equivalent).

Measuring board.

Floy tag gun and tags (or equivalent).

Secchi disc.

Conductivity =eter.

Taylor 31-Thers field thermometer (Model 6074-1) or equivalent.

Cla=p la=p.

Battery (12-volt).

Floodlights.
.

Dip nets.

Boat equipped with 35 hp and 6 hp outboard motors.

Yellow Springs Instrc=ent (YSI) Model 54 dissolved oxygen meter (or equivalent).

Photovolt Model 126A pH meter (or equivalent).

G1-103
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d. Attachments:

.
GPF 1452.001 - Descriptions of trapnet sa=pling stations.

GPF 1452.002 - Locations of trapnet sa=pling stations .

GPF 1452.003 - Three Mile Island Aquatic Study, Trapnet Field Sheet.

GPF 1452.004 - L,dividual Fish Data Sheet.

GFF 1452.005 - Tagged Fish Card.

GPF 1452.006 - Descriptions of seine sa=pling stations.

GFF 1452.007 - Locations of seine. sa=pling stations. .

GFF 1452.008 - Three Mile Island Aquatic Study, Field Data Sheet.

GPF 1452.009 - Length Frequency - Mean Weight Sheet.

GPF 1452.010 - Seine Collection Species List Card.

GPF 1452.011 - Seine Collection Per=anent Storage Label.

GPF 1452.012 - Description of AC 41ectrofishing zones.

GFF 1452.013 - Location of AC electrofishing zones.

GFF 1452.014 - Three Mile Island Aquatic Study, Field Data Sheet,

GPF 1452.015 - Individual Fish Data Sheet.

GPF 1452.016 - Nu=bers of fishes captured by AC electrofisher during Mny 1977.

GFF 1452.017 - Length Frequency - Mean Weight Sheet.

GPF 1452.018 - Operating instructions for coffelt VVP-10 variable voltage
pulsator.

Precautions

Sa=pling will not be atte=pced when weather or river conditions

(e.g. thunderstor=s, ice, high flow) endanger the health and safety of the
.

-

biologists . The biologist in charge should deter =ine whether sa=pling is

f eas ible.
'

The manufacturer's operating instructions for the VVP-10 variable voltage

pulsator are presented cs GPF 1452.018.
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Prerecuisites and Recuirements

. No ne .

Procedure

1. TRAPNET

a. Field Procedure

Sa=ples are taken se f anthly, conditions persitting, at feur stations

(GPF 1452.001 and GPF 1452.002) with a 0.91 m by 1.83 m trapnet with a 0.91 m

by 15.24 m lead (1.27 cm mesh). Nets are set for two consecutive 24-hr

periods with the lead perpendicular to the shoreline, conditions permitting.

Each net is assigned a unique c911ection nu=ber which consists of the

initials of the biologist in charge, the last two digits of the year, and

nu=bers running consecutively from 001 to 999, which is recorded on

GFF 1452.003 (Page 1 of 2).

Data recorded at set and pickup of each net include initials of collectors,

date, weather, time, air and surface water te=perature, dissolved oxygen

concentratien, pH, secchi disc, and river stage (conditions permitting).

Te=peratures are =casured with standard field ther=ometers. Dissolved oxygen and

pH are determined frem water sa=ples taken at each station. River stage is obtained

frem the River Forecast Center in Earrisburg, Pennsylvania. These data are

recorded on GPF 1452.003 (Page 1 of 2) .

Fishes collected in a trapnet are placed in a tub of river water.

Specimens are identified to the lowest feasible taxon, enenerated, examined
' for ectoparasitet and ano=alies, and individually measured (fork length, FL, in mm)

on a measuring board and weighed to the nearest grms in the field. Deco = posing

but identifiable fishes are measured but not weighed, These data are recorded

on GPF 1452.004. The nu=bers of fish collected, released, preserved, tagged,

and recaptured are recorded on GPF 1452.003 (Page 2 of 2). When a large
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nu=ber (>50) of one species is captured in a collection, a subsa=ple of 50

.
speci= ens is individually =easured and weighed, and an estimate =ade of the

total nu=ber. Fishes are released alive in the field near the site of

capture. Speci= ens are preserved in about 10% formalin and returned to the

laboratory when species new or rare to the study area are captured or when

identification cannot be done in the field. A label with collection cumber,

date, and location is placed in the container.

Brown bullhead ( >235 ::n FL), channel catfish (> 225 cm FL), rock bass -

( >155 en FL), small=cuth bass ( > 200 un FL), large=outh bass ( > 200 =m FL) ,

and walleye (> 275 =m FL) are tagged with sequentially nu=bered Floy FD 67

" spaghetti" tags inscribed with the laboratory address. Tags are inserted

into the =usculature of the fish ventral (brown bullhead and channel catfish)
-

or posterior (rock bass and small=outh bass) to the dorsal fin. Stressed or

unhealthy speci= ens are not tagged. Tag cu=bers are recorded on GPF 1452.004.

Fishes are obtained semiannually for radioenviron= ental analyses by

Metropolitan Edison Cc=pany's radiological consultant. Selected speci= ens

are sacrificed, filleted, and the fillets frozen. Each pair of fillets is

frozen separately with a label containing the date of capture, location, and

gear. Individual fillets are later combined to comprise catfish (brown bullhead

and channel catfish) and bass (rock bass and small=outh bass) flesh. Fish are

taken both upstream (one kg) and downstream (one kg) from the TMI!G Discharge.

b. Laboratory Procedure

-

Tag nu=ber, scientific nm=e, location of capture, date, gear, length,

and weight for each tagged fish are recorded on cu=erically filed index

cards (GPF 1452.005). Recaptu_. o4ca also appear on these cards.

G 1. 1 C G



' -8- GP 1452 -
Rev. O

c. Data Processing

- Mean weights per 5 en fork length interval are calculated per collection

period for all species and will be compared on a station to station basis.

Condition factor (K) for fishes co:=prising more than 10*. of the trapnet

catch in any year is calculated from the for ula (Weatherley 1972):
3K = 100W/L

where W = the mean weight (g, per 5 ==t fork length interval and L = the upper
.

limit of each 5 =m fork length interval expressed i- m.

Reproductive status for fis' is cou:prising mor. an 10". of the trapnet

catch in any year is defined as follows: young are spawned during the current

calendar year; juveniles are incapable of reproduction or minnova and darters

less than 26 ::n collected prior to the current apawning season; and adults are

capable of reproduction. Classifications are based on field observations and

infor=ation in the literature (Carlander 1953, 1969 , 1977; Miller and Buss 1963);

Scott and Crossman 1973; Traut=an 1957).

Species diversity indices (D) are calculated for each trapnet

station using the Shannon-Weaver function presented by Lloyd et al. (1968):

D = C/N(N1og10 ~ b "il 810"i)

where C = 3.321928 (converts base 10 log to base 2), N = total nu=ber of

individuals, and ng = total nu=ber of individuals in the ich species.

Percent similarity (Whittaker and Fairbanks 1958) is co=puted as follows:

PSc =[ =in(a,b)
- where PSc = the percent similarity and a and b = the percentages of a species

in sa=ples A and 3. PSc values range from 0.0 (no similarity) to 100.0

(co=plete similarity).

Kendall's coefficient of rank correlacion (Sokal and Rohlf 1973) is

applied to the catch data to analy=e the yearly variation in rankings of species

bb Nat a station,
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2. SEINE

. a. Field Procedure

Ten stations (GPF 1452.006 and GPF 1452.007) are sa= pled s -! nnthly,

conditions permitting, with a 3.05 m by 1.22 m seine with 0.32 cm =esh. Size

and habitat of seine stations vary and effort is based on co=plete coverage

of the area rather than a specific nu=ber of hauls at each station. Data

recorded on GPF 1452.008 (Page 1 of 2) include collection nu=ber, date,

initials of collectors, location, ti=e, duration of sa=ple, air and surface .

water te=perature, dissolved oxygen, pH, secchi disc, esti=ated water depth,

river stage, weather, nu=ber of hauls, and substrate type (conditions permitting).

Te=peratures are measured with standard field ther=ometers. Dissolved oxygen

and pH are determined from water sa=ples taken at 2ach station. River stage

is obtained from the River Forecast Center in Harrisburg, Pennsylvania. All

speci= ens collected at a station are preserved in 10% for=alin and placed in a

quart jar except for large fishes which are =casured (fork length, FL, in =m)

and released in the field; lengths are recorded on GPF 1452.008 (Page 2 of 2)

under the re= arks colu=n next to the scientific na=e of the fish =easured.

A field label containing collection nu=ber, date, and location is placed with

each pres erved sa=ple. Sa=ples unidentified in the field are thea transported

to the laboratory for identification and processing.

b. Laboratory Procedure

After one week preserved fishes are rinsed in water and let stand for

~

24 hours to re=ove for=alin; the process is repeated for a second day and

then specimens are transferred to 40% isopropanol for processing and storage.

Each collection is processed individually. For large collections containing

= ore than 125 fish of one species a subsa=ple of 125 tish of that species is

G1-108
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re=oved for length and weight analysis (GPF 1452.009). Fish of a species in

. each collection are =casured to within a 5 =n fork length interval. Specimens

within these length intervals are vei hed together to the rearest 0.1 g on and

Chaus Dial-0-Gram beam balance. The nu=ber of fish per length interval and

their total weight are entered on GPF 1452.009 in the appropriate station

colu=n. Af ter processing, the species in each collection are placed in

separate plastic bags within the quart jar. Into each jar is placed an index

card containing the nu=bers per species (GPF 1452.010) and a permanent storage

label (GPF 1452.011) giving state, county, collection nu=ber, gear, station

nu=ber, locality, date, ti=e, and initials of collectors. The nu=bers per

species, total nu=ber of specimens, and total nu=ber of species are entered on

GFF 1452.008.

.

c. Data Processing

Mean weights per 5 m fork length intcrval are calculated per collection

period for all species and vill be compared on a station to station basis.

Condition factor (K) for fishes comprising more than 107. of the seine

catch in any year is calculated from the for=ula (Weatherley 1972):
3K = 100W/L

where W = the mean weight (g) per 5 =ra fork length interval and L = the upper

limit of each 5 nrn fork length interval expressed in cm.

Reproductive status for fishes co=prising =cre than 107. of the seine

catch in any year is defined as follows: young are spawned during the current
.

calendar year; juveniles are incapable of reproduction or minnows and darters

less than 26 c:n collected prior to the current spawning season; and adults are
'

capable of reproduction. Classifications are based on field observations and

infor=ation in the literature (Carlander 1953, 1969 , 1977; Miller and Buss 1953);

Scott and Crossman 1973; Traur,an 1957).
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Species diversity indices (D) are calculated for each seine

- station using the Shannon-Weaver function presented by Lisyd et al. (1968):

N - { n log 10"i)D = C/N(N1og10 g

where C = 3.321928 (converts base 10 log to base 2), N = total nu=ber of

individuals, and ng = total nu=ber of individuals in the ith ,peege,,

Percent similarity (Whittaker and Fairbanks 1958) is co=puted as follows:

PSc ={ min (a,b)

where PSc = the percent similarity and a and b = the percentages of a species -

in sa=ples A and 3. PSc values range from 0.0 (no similarity) to 100.0

(co=plete similarity) .

Kendall's coefficient of rank correlation (Sokal and Rohlf 1973) is

applied to the catch data to analyze the yearly variation in rankings of species

a:: a station.

3. ELECTROFISHDC

a. Field Procedure

Twelve zones are sa= pled s*nthly by AC electrofisher (CFF 1452.012

and G2F 1452.013), conditions permitting. The electrofisher consists of a

4.0 kw alternator and a Coffelt VVP-10 variable voltage pulsator mounted in

a flat bottomed aluminum boat. The boat is powered by a 35 hp outboard

motor for travel between zones, and a 6 hp catboard :otor while sa=pling.

Two aluminum booms extend two 0.9 m diameter hoops about 2 m in front of the

boat. The bocus may be adjusted to compensate for the varying weights of the
.

biologists nett:mg fish. The booms may also be moved laterally.

The variable voltage pulsator can deliver alternating current, AC

(0-230 volts, 0-11 a=ps); direct current, DC (0-300 volts , 0-11 a=ps); and

pulsed direct current, PDC at a pulse width of 20 to 807, and a pulse rate of

0-200 puls e per second. For AC shocking tao 1.2 m lengths of flexible conduit

61'~110
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are attached to each hoop as electrodes. For DC and FDC operations " dropper"

electrodes consisting of 15.2 cm lengths of 1.3 cm dia=eter stainless steel

tubing are attached to the hoops with 0.46 m lengths of wire and No. 27 test

clips. The tubes are partially covered by a sleeve of waterproof insulation

which may be moved up and down on the tube to expose a greater or lesser area

of the electrode in response to changes ia water conductivity. Droppers =ay

also be added or re:::oved from the he ps depending on the conductivity. The

booms =ust be adjusted so that the exposed portion of the droppers is below -

the water surface. to ensure that =axbe charge is concentrated in the water.

A cathode array, consisting of one to five 1.2 m lengths of flexible conduit

per side, is hung over the sides of the boat during DC and FDC operations.

Use of the shocker boat in DC and PDC modes is in the experi= ental stage

at the time of this writing. According to Novotny and Friegel (1974)

use ofDC and PDC, whi.le presenting a greater danger to personnel,

does les s physical da= age to fishes. An additional advantage of

FDC operation is that fish are drawn to the anodes. Since the
,

anodes are near the water surface this should result in increased catches

under turbid water conditions (E votny and Friegel 1974).

8

Shocking operations are conducted at night. Floodlights aimed at the

water surface are mounted at the bow of the boat. Stunned fish are netted and

placed in tubs by two biologists on a wooden deck at the bow which is surrounded

by a safety rail. Fish are returned to the center of the zone and processed.

For safety, a foot operated " dead =an" switch is controlled by one of the
.

biologists at the bow of the boat. The boat operator also regulates the

electrical current.

.

G1 111
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Physical data recorded before the start of each collect ion include:

. collection nu=ber (a unique nu=ber consisting of the initials of the biologist

in charge, the last two digits of the year, and nu=bers running consecutively

fro = 001 to 999), date, ti=e of day, duration of sa=ple, collectors , location,

air and water te=perature, secchi disc, pH, dissolved oxygen, and conductivity

(c onditions per=itting) . Gear used (AC, DC, or FDC), output voltage and

a=perage, and where applicable, percent pulse width and pulse frequency are

also taken. These data are recorded on GPF 1452.014. .

The twelve zones sa= pled are each about 500 = long. A single downstres= pass

in a =ene constitutes a collection. One zone (1638 - Fall Island) is sa= pled

by making a downstrea= pass along both the west and east shores of Fall

Island fro = the Fall line to the south tip of the island.

Fish taken by the electrofisher cre identified, counted, and fork length (:n)

and weight (gra=s) are measured in tha field. Nu=bers of fishes captured and

their disposition (released, tagged, or processed) are recorded on GPF 1452.015.

Rock bass (> l55 :n FL), s=all x)uth bass (> 200 ::n FL), large=outh bass

( > 200 :n FL), brown bullhead (> 235 :n FL), channel catfiah ( > 225 :n FL),

and walleye ( > 275 ::n FL) are tagged with serially nu=bered plastic " spaghetti"

tags (F0 67, Floy Tag and Mfg. Co., Seattle, Washington). Each tag is

inscribed with a unique nu=ber anc the laboratory address. The tags are

inserted into the =usculature of the fish posterior to the dorsal fin.

Stressed or unhealthy specimens are not tagged. Tag nu=bers are recorded on

GPF 1452.004.. ,

Fishes are obtained se=iannually for radioenviron= ental analyses by

Metropolitan Edison Co::pany's radiological consultant. Selected speci= ens

are sacrificed, filiated, and the fillets frozen. Each pair of fillets is

frozen separately with a label containing the date of capture, location, and
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Individual fillets are later combined to co= prise catfish (brown bullheadgear.

Fish are.

and channel catfish) and bass (rock bass and smallmouth bass) flesh.

taken both upstream (one kg) and downstream (one kg) from the TMIN3 Discharge.

b. Laboratory Procedure

Tag number, reientific name, location of capture, date, gear, length,

and weight for each tagged fish are recorded on numerically filed index

cards (GPF 1452.005). Lacapture data also appear an these cards.

c. Data Processing

At the end at the year, data on nu=ber of fishes taken are transferred

from field data sheets to rough tables, and then typed into finished tables

(GPF 1452.016). These tables are included in the ennual report.

Analysis of electrofishing data includes but is not limited to:

Condition factor (K) is computed for the year's catch at each zone, for

fishes that comprise greater than 107. of the catch from all zones by the

lor =ula (Weatherley 1972):
3K = 100 W/L

where W = the mean weight (g) per 5 rn fork length interval and L = the upper

limit of each 5 =m fork length interval expressed in cm. Rav data from each

math's field data sheets are transferred to length frequency sheets

(GPF 1452.017) and the total nu=ber and total weight per 5 =m fork length

interval at each zone are recorded on GPF 1452.017.
.

Species diversity (H') is calculated for the total catch at each zone with

the =achine formula of the Shannon-Weaver infor=ation-theory, the measure of

mean diversity per individual (Lloyd et al.1968):
i

l 810 i)H' = C/N (N1og
"i

D~

10 i=1
where c = 3.321928 (converts base 10 logarith=s to base 2), N = total au=ber

of individuals , and ng = total nu=ber of individuals in the ith ,peeg,,,

Species diversity is effected both by the richness of species ;e
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distribution of individuals a=ong species. Diversity indices may rarge from

. zero to 3.321928 log 10N (Weber 1973).

Total catch per effort, calculated as the =ean catch per collection is

determined by dividing the year's catch in a zone by the nu=ber of collections

made in a zone. Catch per effort values for the zones are co= pared to deter =ine

similarities and differences in the nu=bers of fish available to the electrofisher.

An index of percentage si=ilarity (Whittaker and Fairbanks 1958) is used

to deter =ine the similarity of species ce= position a=ong stations:

PSc = 100 - 0.5 |a - b |
where PSc = percentage similarity, and a and b = the percentages of a species

at zones A and B. The PSc values may range from 0.0 (no similarity) to 100.0

(complete similarity). Percentage similarity =easures the relative similarity

of numerical co=positien in terms of species populations and leads to grouping

of zones by dominant or major species.

The ranks of the species captured at each of the 12 zones are compared

with Kendall's =easure of rank correlation, T (Dixon 1975). The critical

value of T above which the zones are positively correlated is determined from

the for=ula:

t.05[m ] =
Tr.e

2(2N+5)/9N(N-1)

where N = the cu=ber of paired observations and t.05[m] = a tabulated t-value

fron the student's t-distribution.

Field and laboratory data sheets for the Fish Progra=s are stored in a
.

fireproof file cabinet at the IA office in Etters, Pennsylvania for the current

year. Past year's data are presented in annual reports which can be found in

many separate locations.

61-114



-16- ,GP 1452
Rev. 0

.

_

Sobnitted: Approved: Concurrence: .

.

.

J.E. Mudge R.M. Klingaman W.E. Potts -

Environ = ental Scientist Manager Generation Acting Fminger
Engineering Operational Quality Assurance

Dis tribution: Standard Distribution per GP 0016.

.

.

.-

.

- 61-115



-

.

Descriptions of trapnet sampling stations.

Station Nu=ber Description

TM-AQF-1A3 Southvcst shore of St. Johns Island.

TM-AQF-11A2 TMEG Discharge.

TM-AQF-11A3 200 m downstream from THINS Discharge.

TM-AQF-932 1900 m downstream from TMINS Discharge.

.

GPF 1452.001
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THREZ MILE ISlJLT AQUATIC STUDY
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Descriptions of seine sa=pling stations.

St ation Nurber Description

Di-AQF-13B5 Pennsylvania Fish Co= mission boat ra=p on northwest shore
of York Haven Pond.

Di-AQF-10B5 Southwest shore of York Haven Pond, just upstream from
York Haven Generating Station race.

TM-AQF-16A5 North shore of Henry Island.

TM-AQF-1A2 Northwest shore of St. Johns Island.

TM-AQF-16Al West shore of DiI, 25 m upstream from boat dock.

TM-AQF-10A2 West shore of DiI,150 m downstream from TMINS Discharge.

TM-AQF-936 West shore of DiI,1100 m downstream from DiINS Discharge.

TM-AQF-9Al West shore of DiI,1500 m downstream from DiI'G Discharge.

TM-AQF-9B3 West shore of TMI, 2000 m downstream from DiINS Discharge.

TM-AQF-4A2 Boat launch on east shore of east channel.

GPF 1452.006
8/31/77

.

Page 1 of 1Rev. O

G1-~122



] \ Fm
HILL ISLAND

1 ISLAIO j

.

ST. JOHNS
! HENRY ISLAND SAID BEACH;

) | ,I
# ISLA!D ISIAND,

h ' j 4 f,.t

/
\

5

f 5

h
-) SaE u.ET

ISLAND TMINS 10j

FISHING
6

CREEK f

|

\.

SEINE STATIONS l"

~
1 TM-AQF-13B5 7
2 TM-AQF-10B5
3 TM-AQF-16A5 8
4 TM-AQF-1A2
5 TM-AQF-16Al
6 TM-AQF-10A2 THREE

I 7 TM-AQF-9B6 9

\m8 TM-AQF-9Al ISLAND
9 TM-AQF-933 CONEWAGO

10 TM-AQF-4A2 CREEK

EASHCRE
ISLAND YORK

HAVEN
DAM

2

'. FLOW
"'

_

' BRIDGE

) IICAKE $ DISCHARGE

500 m b
Locations of seine sa=pling stations.

GFF 1452.007
8/31/77 Page 1 of 1 yp-123
Rev. O



.
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Description of AC clectrofishing zones.

Zone Deecciption

||hTH-AQF-15B2 . . Along went shore of reservoir, rif fles to 500 m downstream. . . . . .

TM-AQF-16B8 . .Along east and west shores Fall Island, riffles to south tip. . . . . .

TH-AQF-4A1. .Along east shore THI, north bridge to 500 m downstream. . . . . . .

TH-AQF-15Al . . .Along west shore Shelley Island, north tip to 500 m downstream. . . . .

TH-AQF-15A2 . .Along east shore Shelley Island, north tip to 500 m downstream. . . . . .

TM-AQF-16A2 . .Along west shore THI, north tip to 500 m downstream. . . . . .

TM-AQF-13Al . .Along west shore THI, boat dock to Discharge.. . . . . .

TH-AQF-10A3 . .Along west shore THI, Discharge to 500 m downstream. . . . . .

TM-AQF-9B5. . . . . . . . .Along west shore THI,1500 to 2000 m downstream from Discharge
ni-AQ F-10B1 . .Along east shore Shelley Island (opposite south tip Beech Island) to 500 m downstream. . . . . .

TM-AQF-10B3 . .Along west shore Shelley Island, 500 m upstream to south tip. . . . . .

TH-AQF 'lB1 . .Along west shore of reservoir from a small unnamed creek 500 m below the mouth of. . . . . .

Fishing crees downstream 500 m
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VARIABLE VOLTAGE PULSATOR
'

ELECTRO-SHOCXER
-

Model VVP-10
:

DANGER *******************
.

I
HIGH VOLTAG_E IS DMGERO_US, _._

i

USE EXTREME CAUTICM - FOLLOW OPERATING INSTRUCTIONS
,

l
'

OPERATING INSTRUCTION {

l. Set the POWER switch to the OFF or down position.

2. Set the OUTPUT VCLTAGE ADJ control to the extreme counterclockwise position.

3. Set the AC OFF DC switch to the OFF position.

4. Connect the electrodes to be used to the desired output connector.
(Pin B on the connector should be connected to the positive electrode
and Pin 0 to the negative electrode.)

,

!

S. Connect the AC INPUT 230 VAC connector to the 230 ',olt AC 60 cycle power source.

6. Set the METER SELECTOR switch to the desired position.

|
7. FOR AC 60 CYCLE USE:

! Set the POWER switch to the ON or up position.a.
b. Set the AC OFF DC switch to the AC position.

Slowly rotate the OUTPUT VOLTAGE ADJ control clockwise to the desiredc.
output voltage.

8. FOR DC USE:

a. Repeat steps 1 through 6.
b. Set the AC OFF DC switch to the DC position.
c. Set the DC-PULSE switch.to the DC position.
d. Slowly rotate the OUTPUT YOLTAGE ADJ control clockwise to the desired

output voltage.
~

9. FOR PULSE USE2

3. 'lepeat steps I through 6.
b. Set the AC OFF DC switch to the DC position.
c. Set the DC-PULSE switch to the FULSE position.,

' d. Set the FREQUENCY ADJUST control for the desired frequency as indicated
,

on the frequency meter.
;

I e. Set the PULSE WIDTH ADJUST control to the desired pulse width as
indicated on the PERCENT PULSE WIDTH meter.

GPF 1452.018
8/31/77 t} 1 ^4 b b

-

h ge 4Rev. O Page 1 of 2



.

! OPERATING INSTRUCTIONS VVP-10
,

.

f. Slowly rotate the CUTPUT VOLTAGE ADJ control clockwise to the desired
output voltage.

10. Pins A & C of the output connector may be used for an electrode switch to
turn the output of the unit on or off by removing the wire between Pins A
and C and connecting a switch thereto. (See INPUT-0UTPUT CONNECTIONS
diagram, Page 10)

NOTE: During operation, before changing from one output to another, set the
OUTPUT VOLTisGE ADJ control to the extreme counter-clockwise position. .

.

.

GPF 1452.018
8/31/77
Rev. O Page 2 of 2

Uj. 137 Page 5



GP 1453
8/31/77
Rev. O

IMPINGEMENf 0F CRGANISMS

Purpose and Scope

The purpose of this procedure is to list and explain the activities

necessary to meet the requirements of Section 3.1.2.a. (2) of the Three Mile

Tal.and Nuclear Station, Unit 2, Environ = ental Technical Specifications ,

Non-Radiological (TMI-2, ETS) .

The i=pingc=ent progra= will investigate the nu=bers and species i= pinged

on the river water intake screens (TMI-l and TMI-2); the day-night differences

in i=pinge=ent frequency; the extent of :ortality of i= pinged fish; and co= pare

the i=pinge=ent experience at Unit i versus Unit 2.

Discussion and Responsibilities -

Metropolitan Edisc,n Co=pany's consul' tant (Ichthyological Associates, Inc. -

IA) will be responsible for i=ple=enting this procedure. The Radiation Safety

and Environ = ental Engineering Section (RS&EE) will be responsible for reviewing

these activities per GP 1470. No changes will be =ade to this procedure without

written authorization from RS&EE.

References

1. GP 1470. Review of the Non-Radiological Environ = ental Technical Specifications:
Three Mile Island Nuclear Station.

2. Three Mile Island Nucir.ar Station, Unit 2, Environ = ental Technical Specifi-
cations: Non-Radiological . May 31, 1977. Nuclear Regulatory Co==ission.

-

3. A.E.C. 1972. Final environ = ental state =ent related to operation of Three
Mile Island Nuclear Station, Units 1 and 2. Docket No s . 50- 289 and
50-320. United States Atomic Energy Cc==ission, Washington, D.C.
page III-8.
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4. Carlander, K.C. load b. - - t *f ff:<Tparer fiabO(J teolocy wirh -he

first supple =ent. h. C. R u , . %Duque, Io w 430 j n.
.

5. __ 1969. Handbook of freshwater fishery biolo7. . Vol, 1. ;ide
.

history data on freshwater fishes of the Unite 1 tre.t*2 ced ianada,.
exclusive of the Percifor=es. Iowa State Univ. Press. 1.=e s , Iowa.
752 pp.

6. Metropolitan Edison company. 1971. Envirec= ental report operattag license
stage. ihree Ndle Island Nuclear Statior.; Unit 1 and Unit 2.

7 1975. Supple =ent II: Enviroc= ental report operating license._..;._,,

a3*: - N t 2. Three Mile Island Nuclear Station, Unit 1 and Unit 2.

8. Miller, J. and K. Buss. [19637] . The age and growth of the fisoes L2 -

Pennsylvania. Pa. Fish Cem. 26 pp.

9. Scott, W.B. and E.J. Crossman. 1973. Freshwater fishes et C xnad u - F!rh
Res. Board Can. Bull.184. 966 pp.

10. Traut=an, M.B. 1957. The fishes of Ohio with illustrated Feys. Chio
State Univ. Press , Colu= bus , Ohio. 683 pi

Apparatus and Attach =ents

1. Apparatus required:

A Taylor Bi-Ther= field ther=ameter G4cdel 6074-1) or equivalent.

Marsh-McBirney (Model 201) Portable Water Current Meter or equivalent.

A fish collection device constructed of 6.4 == mesh seine =aterial.

Glass or plastic jars.

Meter stick for =easuring fish.

Chaus Dial-0-Gra= bea= balance or equ1v 11ent for weighing fish.

A white ena=al pan.

b. Attacb=ents:

,

GPF 1453.001 - Three Mile Island Aquatic Study, Field Data Sheet.

GPF 1453.002 - Fisheries Species and Codes.

GPF 1453.003 - Individual Fish Data Sheet.

GPF 1453.004 - Nu=hers of fishes t= pinged at the Unit 1 Intake during a
24-hr i=pinge=ent survey on 18-19 March 1977.

GPF 1453.005 - Su==ary of lengths, weights, breeding condition, and
cu=bers of fishes i= pinged at the Unit 1 Intake on
18-19 March 1977. 61~139
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Precautions

None.

Prerecuisites and Recuire=ents

Sa=ples are taken unless access to the Intake structures is not granted

by Metropolitan Edison Co=pany or if =echanical problems result in the

traveling screens not functioning. In such cases, the program will be

suspended until the problem is corrected.
.

Procedure

a. Field Procedure

River water for condenser =akeup and the secondary service cooling system

is drawn from the Susquehanna River through vertical traveling screens by

river water circulating pu=ps, located.at the intake structures. Thes e

structures are enclosed in concrete buildings along the west shore of Three

Mile Island and are flush with the shoreline. River water passes under a

skinner wall, which has trash bars with two foot vertical spacings, through

automated trash racks with one inch vertical bar spacings, and through vertical

traveling screens of 3/8 inch =esh before going through the river water pu=ps.

The flow velocity unoer nor=al and low river flows and nor=al operating

conditions is 0.2 ft/sec (A.E.C.1972) .

The fish and refuse from the auto =ated trash racks and vertical traveling

screens are washed into wire mesh bins. The bin for the traveling

screens at Unit 1 also receives the discharge from all river water pt=p
.

autocatic discharge strainers of 1/8 inch =esh.

Fish sa=ples will be collected at the vertical traveling screens for MINS

Units 1 and 2. The following sa=pling schedule vill be e= ployed (conditions-

per=itting): Nove=ber through February - :nnthly,
March through April - seminnathly,
May through June - weekly, 01'^140July through October - se 4 ,nnthly.
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The procedure for obtaining i=pingement sa=ples is described below.

The traveling screens are set on an auterstic wash cycle that runs at

8-hr intervals. Quantitative and qualitative analysen are perfor=ed on fishes

collected from the traveling screens at 2000, 0400, and 1200 hr over a

24-hr period. Prior to the start of each survey the screens are cleaned by

operating them in the wash mode for 15 cinutes. After the screens are cleaned

the collection device is placed in the trash bin,that receives the screen wash,

to collect fish. During the sa=pling period an autc=atic wash mode vill

occur once every eight hours. Also.when a specified pressure gradient is

reached across the face of the screens , the screens will vash continuou: sly

until the deferential pressure gradient is reduced. Each sa=pling period

is terminated at the end of the wash cycle. Fish that acct =:ulate in the

net during the designated time period constitute a sa=ple.
lLive and dead fish * are sorted from the trash by hand, placed in

2separate glass jars with identifying labels , and ' delivered to the laboratory

for processing. This procedure is perfor=ed for each sa=ple period. At the

end of 24 hours,the net is removed from the trash bin. The infor=ation

recorded for each 8-hr interval includes: air and intake water te=perature,

collection nu=ber (initials of investigator, last two digits of the year, and

nu=bers running consecutive 1v fres 001 to 999), dcte, time, location,

collector's initials, program code, nu=ber and kind of river water pu=ps

operating for each Unit 3, and river stage and flow (obtained from the River

Forecast Center in Harrisburg, Pennsylvania) . The above information is
.

reccrded on GPF 1453.001 (Page 1 of 2). The intake velocity (cm/sec) is

taken once during each survey directly outside the Intake structures. This

infor=ation is recorded on GPF 1453.001 (Page 1 of 2) during the appropriate

sa=pling period.

6r 141
* Superscript ref er to co==ents in Quality Control Section (d).
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b. Laboratory Procedure

i=p ing ed fish are processed in the laboratory within 24 hours after the

sa=ple is collected. For each sa=ple i= pinged fish are sorted and identified

to the :owest feasible taxon. Species codes are deter =ined frc= GPF 1453.002.

Individual length (fork length, FL), weight (g), and condition (alive or dead)

are recorded on GPF 1453.003. The total nu=ber of specimens and species is

recorded on GPF 1453.001 (Page 1 of 2). The total nu=ber of each species is

recorded on GPF 1453.001 (Page 2 of 2) next to the appropriate species na=e.

Individual specimens are weighed to the nearest 0.1 gra= on a Dial-0-Gra=

bea= balance . The volu=etric flow rate (utili:ing the rated capacity of the

river water pu=ps operating)5 is deter =ined and recorded on GPF 1453.004.

Reproductive status for fishes is defined as follows: young are

spawned during the current calendar year; juveniles are incapable of repro-

duction, or minnnws and darters less than 26 == collected prior to the current

spawning season; and adults are capable of reproduction. Classifications

are based on field observations and infor=ation in the if 'rature (Carlander

1953, 1969; Miller and Euss 1963; Scott and Cross =an 1973; Traut=an 1957).

Field and laboratory data sheets are stored in a fireproof file cabinet

for the current year. Past year's data are presented in tana.M reports hichw

can be found in =any separate locations.

c. Data Processing

Infor=ation fre= GPF 1453.001 and GPF 1453.003 is tabulated and typed into

- a table for each survey date for each Unit (GPF 1453.004). Data for total number,

fork length ranges (5 == groups), total weight, and reproductive status is

vamarized for each species and typed into a table for each survey date for each

Unit (GPF 1453.005) .

61- 1G
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These tables are su==arized to deter:nine the total nu=ber and bio = ass of

.
fishes and speci= ens i= pinged at Unit 1 and 2, and combined to give the total

i=pinge=ent for TMINS. Esti=ates of total nu=ber and bio ass i= pinged at

TMINS each =onth is cade fro = the folleving for:ula:

T = (2)(Z)

where T = esti= ate of nu=ber or bio = ass
Y = =can nu=ber or bio = ass per 24-hr survey for Units 1 and 2.
Z = nu=ber of days in each conth.

Yearly esti=ates vill also be co= piled for each Unit and the TMI:G. ,

Atte= pts vill be =ade to relate the nu=ber i= pinged to intake velocity,

volu=etric flow rate at T!C-1 and TMI-2, day-night differences, and to other

fisheries progrs=s.

d. Quality Control

1. This is deter =ined by whether or not the speci= ens show opercular
=ove=ent.

2. The label contains the Unit nu=ber (T'H-1 or TMI-2), date, time of
collection, initials of collector, and condition of fish (alive or

dead).

3. Infor=ation is obtained fro = the Unit 1 and Unit 2 Control Roo=
operators.

-

4. Instru=ent calibrations are discussed in GP 1455.

5. Infor=ation is obtained fro = the Environ = ental Report: Operating
License Stage. 1971. page 3.5-3 (for Unit 1, river water pu=ps)
and Supple:aent II, Environ = ental Report: Operating License Stage,
Unit 2. 1975. page 3.5-2 (for Unit 2, tiver water pu=ps).

.

ol 143
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J.E. Mudge R.M. Klingaman W.E. Potts
Errvironmental Scientist Manager Generation Acting Manager
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CODE SPECIES Tor PRES REL PROC TAG RECAP REMARKS
I i
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FISHERIES SPECIF.S AND CODES

Species Scientific Na=e Couron Na=e
Code

200 Amildae Bowfin
201 Amia calva Linnaeus Bowfin

210 Angu tilidae Freshwater eels
211 Aneuilla rostrata (Lesueur) A=erican eel

220 Clupeidae Herrings

221 h aestivalis (Mitchill) Blueback herring

222 Alosa mediocris (Mitchill) Hickory shad
223 Alosa pseudohareneus (Wilson) Alewife

224 Alosa sanidissima (Wilson) A=erican shad
225 Brevoortia tyrannus (Latrob e) Atlantic menhaden
226 Dorosoma ceoedianum (Lesueur) Gizzard shad

240 Saltonidae Trouts

241 Salmo esirdneri Richardson Rainbow trout

242 Salmo trutta Linnaeus' Brown trout

243 Salvelinus fontinalis (Mitchill) Brook trout
.

260 Esocidae Pikes

261 Esox lucius Linnaeus Northern pike

262 Esox =aseuinonev Mitchill Muskellunge
263 Esox niger Lesueur Chain pickerel

270 Cyprinidae Minnows and carps

271 Carnestcea anesium (Rafinesque) Stoneroller

272 h assius n"ritus (Linnaeua ) Goldfish

273 f.L' no s t c~ s funduloides Girard Rosyside dace
274 Enrinna ca nio Linnaeus Carp
275 Eriev-N buccata Cope Silverjaw minnov

276 Exociossum maxillineua (Lesueur) Cutlips minnow

277 Nocomis cie-oooeon (Cope) River chub
278 Notemiconus crvsoleucas (Mt;: chill) Golden shiner
279 Not-ovis spp.
280 Notropis amoenus (Abbo tt) Comely shiner
281 3. analostanus (Girard) Satinfin shiner

. 282 E. cornurus (Mitchill) Corron shiner

283 N. hudsonius (Clinton) Spottail shiner

234 E. procne (Cope) Swallowtail shiner

285 N. rubellus (Agassi ) Rosyface shiner
286 H. svilooterus (Cope) Spotfin shiner

287 Pimechales notatus (Rafinesque) Bluntuose minnov
288 Pimenhales procelas Rafinesque Fathead =innov
289 Rhinichthys atratulus (Hermann) Blacknose dace
290 Rhinichthys cataraceae (Valenciennes) Longnose dace

GPF 1453.002
8/31/77
Rev. O Page 1 of 2
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FISIERIES SPECIES AND CODES (continued)

Species Scientific Name Corcon Na=e
Code

291 Semotilus atrc=aculatus (Mitchill) Creek chub
292 Sem tilus coreoralis (Mitchill) Fallfish

320 Catos toctidae Suckers
321 Carpiodes ,cyprinus (Lesueur) Quillback
322 Catosto=us co=ersoni (Lacepede) White sucker
323 Eri=vron obloneus (Mitch111) Creek chubsucker
324 Hvnentelium nitricans (Lesueur) Northern hog sucker
325 Moxostoma caerolepidocum (Lesueur) Shorthead redhorse

'

330 Ictaluridae Freshwater catfishes
.

331 Ictalurus spp.
332 Ietalurus catus (Linnaeus) White catfish
333 Ictalurus natalis (Lesueur) Yellow bullhead
334 Ietalurus nebulosus (Lesueur) Brown bullhead
335 Ictalurus punctatus (Rafinesque) Channel catfish
336 Noturus insignis (Richardson) Margined madtom

350 Cyprinodontidae Killifishes

351 Fundulus diaphanus (Lesueur) Banded killifish
352 Fundulus heteroclitus (Li=naeus ) Mu=michog

.

360 Perci. .:hyidae Te=perate basses
361 Morone americana (Gmelin) White perch
362 m rona saxatilis (Walbaum) S':riped bass

370 Centrarchidae Sunfishes
371 A=bloo11tes rupestris (Rafinesque) Rock bass
372 Levocis spp.
373 Leponis auritus (Linnaeus) Redbreast sunfish
374 Lepomis evanellus Rafinesque Green sunfish
375 Lepomis eibbosus (Linnaeus) Pu=pkinseed
376 Lepocis macrochirus Rafinesque Bluegill
377 Micropterus dolcateui Lacepede Small=nuth bass
378 Micropterus salecides (Lacepede) Largemouth bass
379 Pomoxis annularis Rafinesque White crappie
380 Pecoxis nierocaculatus (Lesueur) Black crappie

400 Percidae Perches
. 401 Etheostoca olestedi Storer Tessellated darter

402 Etheoston zonale (Cope) Banded darter
403 Perca flavescens (Mitchill) Yellow perch
404 Percina carredes (Rafinesque) Logperch
405 Percin_a peltata (Stauffer) Shield darter
406 Stirostedien vitreum vitreuc Nitchill) Walleye

450 Hybrids

(,rF 1453.002

8/31/77
Rev, O Page 2 of 2 61 Id$
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Numbers of fishes nged at the Unit 1 Intaka during a 24-hr impingement survey on 18-1911 arch 1977.

Date % 18 19 19#

'k 1200-2000 2000-0400 0400-1200Time
3 .(m /s 1.67 1.67 2.17Volinnetric Flo #

lbmber of Ri a . Pumps:
I r Ser 2 2 2

S Service 2 2 2

De , 0 0 1

River Flow (m /s
'

,

"'otal3
'.

367{l| Dead Alive Dead Alive Dead Alive pend
3396.0 3311.1 hA11yp'(? - 3

Condition of Fish c
41

'

Spottail shiner 7) -- -

Channel catfish j 5 %., 3 11 1 --

1? 1tiargined madtom A - - ---

*

1 1Redbreast sunfish --- - - -

Tesse11ated darter . *| ' 5 QM
1 1Pumpkinseed - -- - -

'

~

~, 2 10 9 17 46ci

3. . S.Banded darter - - - ' - - -

Total 8 5 /c 35 ^ ?h, 12 11 21 56
'

GPF 1453.004 [ 0
.,

go 1 'sgg/ .?T8/31/77 , ,

Rev. 0 ' ,' .

? }h"

Sumary of lengths, weights, breeding condition, and numbers of f';. es impinge .g' ~ 9 pit 1 Intake on
q ,s. ? j %v18-19 m rch 1977. * '

g
Species Fork Length Range Reproductive Status To 31)eight Total !bmber

(5 m_ groups) 1

Sportail shiner 46-50, 66-70 1 Juvenile, 3 Adults "A 11.1 4.

Channel catfish 56-70 4 Juveniles 11.5 4.
m rgined madcom 51-55 1 Juvenile 1.4 1-

C: Redbreast sunfish 41-45 1 Juvenile 1.5 1

H Pumpkinseed 51-55 1 Juvenile 2.7 1

I Tesse11 ate.J darter 31-70 18 Juveniles, 45 Adulta 66.9 63
M panifed darter 31-40 3 Juveniteo 1.7 3

96.8 77O' CPF 1453.005
8/31/77
Rev. O page 1 of 1
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ENIRAINMENI 0F ICHTHYOPLANKTON

.

Purpose and Scope

The purpose of this procedure is to list and explain the activities

necessary to meet th9 requirements of Section 3.1.2.a. (3) of the Three Mile

Island Nuclear Station, Unit 2, Enviroc= ental Technical Specifications,

Non-Radiological (TMI-2, ETS) .

Entrained ichthyoplankton shall be collected at the Three Mile Island .

Nucitar 3tation (TMINS) Intake structures, to assess and detect significant

changes in species cocposition; relative abundance; spatial and te= poral

distribution; and diversity of species as it relates to the operation of TMINS.

Entrained ichthyeplankton densities shall be ce= pared with the ichthyoplankton

densities in the river TMI-2, ETS Section 3.1.2.a. (1) (b) .

Discussion and Resconsibilities

Metropolitan Edison Ceepany's consultant (Ichthyological Associates, Inc. -

IA) will be responsible for L=plementing this procedure. The Radiation

Safety and Environmental Engineering Section (RS&EE) will be responsible for

reviewing these activities per GP 1470. No changes will be made to this

procedure without written authorization frem RS&EE.

References

1. GP 1470. Review of the Non-Radiological Environmental Technical
Specifications : Three Mile Island Nuclear Station.

- 2. Three Mile Island Nuclear Station, Unit 2, Environmental Technical
Specifications : Non-Radiologic al . May 31, 1977. Nuclear Regulatory
Commission.

3. Ar=s tro ng , P .B . 1962. Stages in the developmene of Ictalurus nebulosus.
Syracuse Univ. Press. Syracuse, N.Y.

4. Bailey, R.M. , J.E. Fitch, E .S . Herald , E. A. Lachner , C .C . Linds ey, C .R.
Robins , and W.B. Scott. 1970. A list of common and scientific names of
fishes from the United States and Canada. Amer. Fish. Soc . Special Publ.
No. 6. 150 pp. _ y
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5. Battle, R.I. 1940. The e=bryology and larval develop =ent of the goldfish,
Carsssius auratus Lesueur, from Lake Erie. Ohio. J. Sci., 40(2):82-93. -

6. Cooper, J.E. 1976. Eggs and la: rae of the logperch, Percina caprodes. M.S.
Thesis, Appalachian Environmetal Laboratory, University of Maryland.

7. Fish, M.P. 1932. Contribution to the early life histories of sixty-two
species of fishes from Lake Erie and its tributary waters. U.S. Bur.

Fish. Bull. 47(10):293-398.

S. Gerlack, J.M. 1973. Early develop =ent of the quillback carpsucker, Carviodes
everinus. M.S. Thesis, Millersville State College. Millersville,
Pennsylvania.

.

9. Lathrop, B.F. 1976. Ichthyoplankton. Pages 7-35 Jn G.A. Nardacci, and
W.A. Potter, et al. An ecological study of the Susquehanna River in the
the vicinity of the Three Mile Island Nuclear Station. Supplemental
Report for 1975. Ichthyological Associates, Inc. 249 pp.

Li pson, A.J. and R.L. Maran. 1974. Manual for identification of early10. P

developmental stages of the Potomac River Estuazf. Martin Marietta
Corporation, Envirocmental Technology Center. Baltimore, Maryland.
282 pp.

11. Mansueti, A.J. 1964. Early development of the yellow perch, Peren
flavescens. Ches. Sci. 5(1-2):46-66.

12. Mansueti, A.J. and J.D. Hardy, Jr. 1967. Development of fishes of the
Chesapeake Bay region; an atlas of egg, larval, and juvenile stages.
Natural Resources Institute. University of Maryland. 202 pp.

13. May, E.B. and C.R. Gasaway. 1967. A preliminary key to the identification
of larval fishes of Oklaho=a, with particular reference to Canton
Reservoir, including a selected bibliography. Oklahoma Department
of Wildlife Conservation Bull. No. 5. 42 pp.

14. Meyer, F.A. 1970. Development of some larval centrarchids. Prog. Fish-
Cult. 32(3):130-136.

15. Nelson, W.R. 1968. E=bryo and larval characteristics of sauger, valleye,
and their reciprocal hybrids. Trans. Am. Fish. Soc. 97(2) 167-174.

16. Norden, C .R. 1961. The identification of larval yellow perch, Perca
,

flavescens and walleye, Seizostedien vitreum. Copeia 1961(3):282-288 .

17. Siefert, R.E. 1969. Characteristics for separation of white and black crappie
larvae. Trans. Am. Fish. Soc. 98(2):326-328.

18. Snyder, D.E. 1976. Terminologies for intervals of larval fish development.
pp. 41-60. In_ J. Borman, editor. Great Lakes Fish Egg and Larvae
Identification: Proceedincs of a Workshop. U.S. Fish and Wildlife
S ervice. National Power Plant Team. Ann Arbor, Michigan.
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19. Sokal, R.R. and F.J. Rohlf. 1969. Biometry, the principles and practice of
. statistics in biological research. W.H. Free =an, San Francisco. 776 pp.

20. Stewart, N.H. 1926. Development, growth, and food habits of the white sucker,
Catostorus co=cersoni Lecueur. U.S. Bur. Fish. Bull. 42:147-181.

21. Tab er , C . A. 1969. Distribution and identification of larval fishes in the
Bunce=be Creek Am of Lake Texoma with observations on spawning habits and
relative abundance. Ph.D. Thesis, University of Oklahoma. 106 pp.

22. Whittaker, R.H. and C.W. Fairbanks. 1958. A study of plankton cepepod coex: unities
in the Colu=bia Basin, Southeastern Washington. Ecology 39:46-65..

23. Woolf, C.M. 1968. Principles of biometry. Van Nostrand Co. , Lts. , Toronto,
.

Canada. 359 pp.

Acoaratus and Attach =ents

a. Apparatus required:

A standard field thermometer (C).

A Yellow Springs Instrument (YSI) Model 54 dissolved oxygen meter or equivalent.

A Photovol' Model 126A pH mater or equivalent.

Half-meter planktou nets (0.5 cm mesh) with detachable cups at cod end.

Brass 0.5 m plankton net frames.

General Oceanics Digital flow meter (Model 2030).

A wash tub.

Glass or plastic jars (0.9 1) with lids.

U.S. Standard No. 30 mesh sieve.

A white enamel pan.

Glass vials with lids.

Ocular micrometer.
,

Helios dial caliper.

Dissecting forceps (fine).

Bausch and Loeb binocular dissecting scope (7X to 30X) or equivalent.

37% commercial solution for= aldehyde diluted to 25,10, and 57..

61-153
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b. Attachments:

.
GPF 1454.001 - Three Mile Island Nuclear Station Unit 1 Intake.

GPF 1454.002 - Field and Laboratory Data Sheet.

GPF 1454.003 - Collection label.

GPF 1454.004 - Three Mile Island Nuclear Station Unit 2 Intake.

GFF 1454.005 - Laboratory Data Sheet.

GPF 1454.006 - Nunber and density of ichthyoplankton taken by 0.5 m net
in the IMINS Unit 1 Intake suction bay on 25-26 May 1977.

GPF 1454.007 - Results of the three way analysis of variance perfor=ed
on densities of ichthyoplankton taken by 0.5 m net during
entraicsent studies at the TMINS Unit 1 Intake, March
through September 1976.

GPF 1454.008 - Results of Student-Newman-Kuels multirange test performed
on the logarithmic meaa densities of ichthyoplankton taken
by 0.5 m net during entrainment studies at the TMINS Unit
1 Intake in 1976.

GPF 1454.009 - Indices of percenE sLsilarity of species cecposition
between 1000, 1600, 2200, and 0400 hr and surface and
oblique tows for entraimnent studies at the IMINS Unit
1 Intake, March through Septe=ber 1976.

freesutions

Ibne.

Prerecuisites and Recuire=ents

Sa=ples are taken unless access to the Intake structures is not granted

by Metropolitan Edison Company or if the sampling area in the suction bays

is inundated by water resulting from high river flows.

- Procedure

a. Field Procedure

Replicate (2) sa=ples are taken seminnnthly April through August (conditions

permitting) . Surface and oblique samples are taken at 1000, 1600, 2200, and

0400 hr by towing a 0.5 m plankton net (0.5 :n mesh) across the TMINS Intake

61-154
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suction bay (a distance of about 20 m) see GPF 1454.001. The order in which

. the sa=ples are taken (surface, oblique or oblique, surface) is determined

frem a randes nu=bers table. The volu=e of water filtered is measured by a

General Oceanics digital flow meter mounted in the mouth of the net. Data

recorded during each sa=ple period are collection cu=ber (inicials of

investigator, last two digits of the year, nu=bers running consecutively from 001

to 999), date, time, pH, dissolved oxygen, water te=perature, flow meter turns, and

the nu=ber of nuclear service, secondary service, and decay heat river water pu=ps -

in operation, conditions per=itting,(GPF 1454.002). Meters are calibrated as

per GP 1455. River stage for 0700 hr,obtained from the River Forecast Center in

Harrisburg, Pennsylvania, is recorded prior to 1000 hr and after 0400 hr.

Surface sa=ples (from Unit 1) are taken as follows: the initial flow

meter readout is recorded and the plankton net is lowered frem the catwalk

at the south end of the suction bay until the net ic fully L==ersed. The net

is then teved to the north end of the suction bay and retrieved by means of

the net suspension line. The flow =eter tur. are recorded. The net is then

rinsed three separate ti=es in a wash tub to concentrate the sa=ple. All

three portions of the sa=ple are placed in a labeled 0.9 liter jar and the

sa=ple is preserved La about a 257. for=alin solution. A label permanently

affixed to the lid of the jar contsins: location (Unit 1 or Unit 2), time

(1000, 1600, 2200, 0400 hr), depth (surface or oblique), and replicate designator

(A or B). In addition, a collection label with the principal investigator's

.
collection nu=ber, location, date, time, depth, and replicate designator is

placed in the sa=ple (GPF 1454.003). Sa=ples are returned to the laboratory

for storage until they can be processed. Procedures for oblique sa=ples are

the same as those for surface sa=ples with the exception that oblique tows

originate about 1.0 m frem the bottom of the suction bay. Procedures for
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Unit 2 are the same as those for Unit I with the exception that tows in Unit

, 2 originate from the north end of the suction bay (GPF 1454.004).

b. Laboratory Procedure

Laboratory procedures for ichthyoplankton entrainment are the same ca

for the far-field ichthyoplankton program (GP 1451) with the exception of the

laboratory data sheet (GPF 1454.005 ) .

c. Data Processing

Data from the laboratory data sheet (rzu=ber of fish per sa=ple) is

standardized by the following method:

3Density (nu=ber of fish /100m of water sc= pled) = %=ber of fish per sample
volume of the sa=ple (=J) X 100

An exa=ple of a co=pleted table for one sa=pling date is presented as CPF 1454.006.

An analysis of variance (ANOVA) is performed to test for differences

between sa=pling dates, times, and depths (Sokal and Rohlf 1969). A logarithmic
'

log 10(y+1) transfor=ation is e= ployed to nor=alize the data. Analysis is

perfor=ed for total fish and those families and species present in sufficient

numbers to warrant analysis (GPF 1454.007) .

The Student-Nev=an-Keuls =ultirange test (SNK) is used to determine which

sa=ple means are significantly different after an initial difference is

recognized by ANOVA (Woolf 1968) GPF 1454.008.

An index of percent si=ilarity is co=puted to identify likenesses between

depths and efmes with respect to composition of fishes (Whittaker and Fairbanks

1958) GPF 1454.009. It is expressed as:

PSc = bmin a,b-

where PSc = the percent si=11arity, and a and b = the percentages of species

a and b in sa=ples A and B. PSc values range from 0.0 (no similarity) to

100.0 (cc=plete similarity) . This is an e=perical index and measures relative

similarity in terms of species co= position and generally leads to th. grouping

of cocx: unities by dominnut or =ajor species.

61 156



-7- GP 1454 -

Rev. O

The above are the types of data analyses perfor=ed to date. Additional
- analyses dee=ed necessary to evaluate change shall be done by accepted methods.

Field data sheets and laboratory data sheets are stored in a fireproof

file cabinet for the current year. Past year's data are presented in annual

reports which can be found in many separate locations.

.

'Submitted: Approved: Concurrence:

J.E. Mudge R.M. Klingaman W.E. Potts
Environmental Scientist Manager Generation Acting Manager

Engineering Operational Quality Assurance

Distribution: Standard Distribution per GP 0016.
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ilmePeriod W y ,
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2200 0400

SURFACE OBLIQUE SURFACE OBLIQUEStation *

Il,

Time - 2206 2200 0349 0342[' gjWater Temp. (C) ' 25. 24.5
Dissolved Oxygen (ppm) - " ', 8.9-

pli 8.6
River Stage (m) 1.17
Replicate a - t b a b a b

3Volume Sampled (m ) 3.2 - i 3.6 3.4 3.9 3.7 ,
3 3 n n/100m'n n/100m3 00m3 n n/n e ,

. n n/100m3 n n/100m n n/100m
LARV4E F- >

-[J[ KCampostoma/Nocomis/Semotilus - - - -

1 *w [ 83.33 7 205.88 6 153.85 1 27.03Cyprinug carpio 7 218.75 2 55.56 '

liotemigonus crvsoleucas ~

- - - 1 29.41- - - - - - - - -

,.'7liotropig amnenug, 1 27.78 1 27.03- - - - - - - - - - -

11. hudsonfus 1 31.25 6 166.67 4 111.11 9 22 /" 5 138.8 . 5.89 7 179.49 3 81.08
1,. spilopterusl - - ''

41- - - - - - - ,r - - - -
.gSemottius corporalfs

A .%1
- - ~

- - - -
'-- - - - - - - - g' 'n, 58. ' 2 51.23 1 27.03 wb rpiodes cyprinus 9,- - - - - - -

Catostonis commersont 1 31.25 f 1 25.64- - - - - - a * - - -

}ioxostom4 macrolepidotug .- O-- - - - - - - - - - - - -

Lepomig afbbosus/L. tnacrochirus 1- - - - - - - - * - - - - - -

Itheostems olmstedi - - - - - - - - - - ' - - - -
. 1 27.03

3. ronale 1 27.78 1 27.78 4 111.11 29.41 1 25 .64 5 135.14- - - -

h rcina nellats 1 31.25 6 166.67 1 27.78 4 100.00 1 27.78 3 88.24 3 76.92 2 54.05
Total Larvae 10 312.50 15 416.68 10 277.78 14 350.00 16 444.45 22 647.05 20 512.82 14 378.39-

YOUHG Q
htostomus comersont t

- - - - - - - - - - - - - - - -

Totsi Young M - - - - - - - - - - - - - - - -

TOTAL m 10 312.50 15 416.68 10 ;dL 9 14 350.00 16 444.45 22 647.05 20 512.82 14 378.39
Gil
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INSTRUME!Tr CALI2 RATION - IA

Purrose and Scone

The purpose of this precedure is to list and explain calibration =ethods

for instru=ents used by Ichthyological Associates, Inc. (IA) for the programs

specified in the Three Mile Island Nuclear Station, Unit 2, Environ = ental

Technical Specifications , Non-Radiological (TMI-2, ETS) .

Discussion and Reanonsibilities

Metropolitan Edison Co=pany's consultant (IA) vill be responsible for

i=ple=enting this procedure. The Radiation Safety and Enviroc= ental

Engineering Section (RS&EE) vill be responsible for reviewing these

activities per GP 1470. Nc changes vill be =ade to this precedure without

written authorization fro = RS&EE.

References

1. GP 1470. Reviev of the Non-Radiological Environ = ental Technical
Specifications: Three Mile Island Nuclear Station.

2. Three Mile Island Nuclear Station, Unit 2, Environnental Technical
Specifications : Non-Radiological . May 31, 1977. Nuclear
Regulatory Cc lssion.

3. A=erican Public Health Asscciation, Inc. 1975. Standard =ethods for
the exa=ination of water and vastewater. 14th edition. New York
1193 pp.

4. GP 1449. Water Quality Analysis.

5. GP 1450. Benthic Macroinvertebrates.

6. GP 1451. Ichthyoplankton.

7. GP 1452. Fish.

8. GP 1453. I=pingement of Organis=s.

9. CP 1454. En: rai==ent of Ichthyoplankton.

10. GP 1458. Ther=al Plu=e Mapping.

11. Yellow Springs Instrument (YSI) instruction manual.

12. General Oceanics, Inc. instruction =anuaL
_
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13. Mettler instruction =ar.ual.

14. Ohaus Dial-0-Gra= /n truction =anual.

15. ASTM El. Standard Specification for ASTM Ther:c=eters.

16. ASTM E77. Standard Method for Verification and Calibration of
Liquid-In-Glass Thermometers.

17. ASTM E220. Standard Method for Calibration of Theraccouples by
Cc=parison Techniques.

Apparatus and Attach ents
.

a. Apparatus:

ENDECO Digital Ther=o=eter (Model 133) .

Taylor Bi-Iher= field ther:c=eter (Model 6074-1).

NBS Traceable Ther:c=eter

Photovolt Model 126A pH =eter.

Yellow Springs Instrument (YSI) Model 54 dissolved oxygen =eter.

Marsh-Mc31rney (Model 201) Portable Water Current Meter.

Liet: Rangefinder (Model 8026-19).

General Oceanics Digital Flow Meter (Model 2030).

Mettler H31 Balance.

Chaus Dial-O-Cra= ber: balance.

Pelou:e Dietetic Scale (Model YG-10CO-A).

b. Attachments:

CPF 1455.001 - Three Mile Island Aquatic Study, Instn:nent
Calibration Data Log.

Pracautions

None.

61-170
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Prerecuisites and Recuire=ents

All ccepleted calibration reccrds (GPF lL55.C01) and labcra cry calibr:tien

certificates vill be retained fer the duration of the menitoring pregrams in a

single calibratien reccrd bcck on file at the IA, field office in Etters, Pa.

Procedure

I. EM)ECO Digital Thermo=eter (Model 133).

A. The thermc=eter will be calib sted before each day's use and each
.

hour curing use as follows:

1. Set Selector Switch to ZERO position and adjust the display to
'

0.000C using the 0 adjust dial. .

2. Set Selector Switch to full scale position and adjust the display

to read 40.0*C using the F.S. adjust dial.

B. The thermometer will be field calibrated before each day's use as

_ follows:

1. I==erse the therme=eter and a field thermometer, calibrated

according to Section II, in the strea= to be sa= pled.

2. Allow readings to stabilize. If the readings differ by = ore than
01 C, perfor= a calibration of the thermometer according to

Section I. (C).

C. The thermometer will be calibrated after any maintenance, at least

quarterly, and before each consecutive series of plu=e =aps as follows:

1. Calibrate according to ASTM E220 in te=perature baths adjusted

to 03C and 303 C. The reference ther=o=eter will be calibrated

according to Section III.

2. The calibration results will be recorded on GPF 1455.001.

(31 171
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3. Attach a label to the instru=ent to indicate proper adjust =ent

for an accurate te=perature reading. The label will consist of

date of calibration, the calibration adjust =ent, and the initials

of the person performing the calibration.

4. Return the instru=ent to Enviroc= ental Devices Corporation for
.

adjustment if the the=no=eter deviates = ore than f 0.5*C fro =

the reference ther=c=eter reading.

II. Taylor Bi-Ther= field ther=o=eter (Model 6074-1) . ~

The ther=c=eter will be calibrated initially and at least quarterly

thereafter as follows:

1. Calibrate according to ASTM E220 in a te=perature bath adjusted to
#0 C. The reference ther=o=eter will be calibrated according to

Section III.

2. Adjust the ther=o=eter according to the procedure Outlined by the

=a=uf ac tur er . If the ther=o=eter cannot be corrected to within

1.0*C, return to the manufacturer.

3. Calibrate as in (1) but at 30"C.

4. If the reading at 30*C deviates by 1.0 C, return to =anufacturer.

5. Record calibration results on CPF 1455.001.

III. Reference Ther=c=eter: NES Traceable Ther=o=eter.

The reference ther=c=eter which confor=s with ASTM El vill be verified

annually as follows:

1. Verify dhe ther=o=eter according to ASTM E77. The calibration

reference will be a ther=o=eter with NES traceability.

2. File the laboratory certification in the calibration records book.

This record will certify NES traceability.

GL 1?2
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3. If the ther=o=eter readings are not verified to be within the

accuracy specified by ASTM El er the =anufacturer's specifications ,

whichever is less, return the ther=c=eter to the =anufacturer.
IV. Photovolt Model 126A pH Meter.

A. The pH =eter will be calibrated before each use as follows:

1. Switch to BATT and verify proper battery condition.

2. Switch to REF and adjust reference reading to 7.0 using RIF

control on the left side of the instru=ent. .

3. The pH meter vill be calibrated before each day's use as follows:

1. Calibrate as in Secticn IV. (A)
'

~. Calibrate the pH =eter acccrding to APE 1 Standard Method 424 in2

buffered solutions of pH 7 and pH 10.

3. Record the calibration results en GPF lh55.001.
Ik. Return the pH =eter to the =anufacturer if the necessary |

!adjust =ents cannot be =ade within 0.1 pH.
V. YSI (Model 54) Dissolved Oxygen (D.O.) Meter.

A. The D.O. =eter will be calibrated hourly during use as follows:

1. With the instru=ent in the OFF position, adjust the meter pointer

to zero using the black set screw on the =eter face.

3. The D.O. =eter will be calibrated before each day's use as follows:

1. Change probe =e=brane if the =e=brsne has not been changed in

4 weeks or if the instru=ent response ti=e is slow. Record

maintenance and type of =e=brane on CPF 1455.001.

2. Switch to RED LINE and adjust meter needle to red line on

=eter f ace.

3. Recharge instrc=ent batteries when unable to adjust to RED LISI.

4. Switch to ZERO and adjust to zero with zero control knob.

01 173



1.
*

-6- GP-1455.

Rev. 0

5. Place a freshwater saturated paper towel in the protective

plastic jar and place it over the end of the probe being

careful not to touch the =e=brane.

6. Allow 10 minutes for stabilization.

7. Switch to TEMPERATURE and read.

8. Refer to instruction manual to deter =ine calibration value.

Determine ppm dissolved oxygen at te=perature found in step 7.

Record value on GPF 1455.001. ~

9. Switch to appropriate ppm range and adjust the CAL knob until the

=eter reads the correct calibration value from step 8.

10. Record results on GFF 1455.001.

C. The D.O. meter will be calibrated after any =aintenance and monthly

as follows:

1. Calibrate the meter using one of the following:

LA. Saturated Water Technique.

Saturate 300 ml of water by placing on a magnetica.

stirrer for at least 15 min.
.

b. Place the probe in the saturated water and read te=perature.

Refer to instruction =anual to determine the calibrationc.

value for the ss=ple tc=perature.

d. Switch to the appropriate ppm range and adjust the

calibration value using the calibration knob.

13. Winkler Titration as outlined in APHA Standard Method 442.

2. Record the calibration results on GPF 1455.001.
,
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VI. Marsh-McBirney (Model 201) Portable Water Current Meter.
.

A. The water current =eter will be calibrated before each day's use

as follows:

1. Set the Selector Switch to the CAL position. The needle should

register in the CAL sector of the scale. This indicates the

batteries are good and the instru=ent is operating properly.

2. Insert new batteries if the =eter fails to register in the
.

CAL sector.

3. If the =eter still fails to register correctly, con: set the

f ac to ry .

B. The water current =eter will be calibrated after any =aintenance
_

and at least quarterly as follows:

1. Place the probe in the cencer of a non =etallic (plastic)

, container of fresh water.

2. Wait 30 =i=utes to insure that the water is stationary.

3. Set the Selector Switch to the 75 c=/see full scale position.

4. Note the =eter reading. If the =eter reading is less than

3 c=/sec, it is satisfactory.

5. If the =eter reading is greater than 3 c=/sec, return the =eter

to Marsh-Mc31rney, Inc.

6. Record the calibration infor=ation on GPF 1455.001.

VII. Leit: Rangefinder (Model 8026-19).

The rangefinder will be calibrated annually as follows:

1. Hold the equip =ent in a horizontal position, and sight at a

target with a distance = ore than 2 k= fro = the equip =ent (such

as a =ountain or a building).

2. Turn the scale ring to supert.: pose doubled i=agea exactly.
E5If no t , 3 ' "4 }>{j3. The scale on the ring shculd indicate infinity ( ). "

proceed to step 4.
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4. Loosen the three fixing screws on the side plate of the scale ring.

5. Hold and rotate the side plate to bring the scale to infinity, and

tighten the fixing screws.

6. Repeat steps 1 through 3 again. If equipment does not indicate

infinity, proceed to step 4.

7. Repeat step 6 until equipment indicates infinity.

8. Record the calibration infor=ation on GPF 1455.001.

(Note: This procedure can also be carried out on a nearer target if the
.

distance to such target is known.

VIII. General Oceanics Digital Flow Meter (Fbdel 2030).

The flow meter vill be calibrated se=ian=ually as follows:

1. Each flow meter vill be calibrated with a Calibration Checker

(Model 2030 - CF) distributed by General Oceanics, Inc.

2. Record the initial flow meter readout (GPF 1455.001).
3. Place flov =eter on the Calibration Checker, and allow i=peller to

spin.

4. Record the final flow meter readout (GPF 1455.001).

5. Subtract step 2 from step 4 and record total flow meter counts.

6. Check n==ber of counts against ceunes listed in the operating

instruction macual.

7. If step 5 is greater than step 6, instru=ent is operating

satisfactorily.

8. If step 5 is less than step 6, return instru=ent to ma=ufacturer.
9. Record calibration resule.s on GPF 1455.001.

GL 1?G
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IX. Mettler H31 Balance.

A. The balance vill be calibrated before each set of weighings as

follows:

1. Check to see that the balance is leveled.

2. Check to see that the balance is properly tared.

3. If necessary, level and care balance as instructed in the

Mettler instruction =anual.

4. If balance can not be leveled or tared, call manufacturer. -

The balance is given a preventive maintenance check annually by3.

a Mettler Instru=ent Corp. representative.

1. The service consists of accuracy tests and calibration traceable

to the National Bureau of Standards, and cleaning, lubricating,

and adjusting to original specifications.

2. Upon ce=pletion of the service, a tag is affixed to the balance.

The tag consists of the na=e of the representative perfor= Lag

the service, the month and year of calibration, and the month

and year of the next scheduled maintenance.

3.
This infor=ation is recorded on GPF 1455.001 br eslibratica certificates.

X. Chaus Dial-O-Gram beam balance.

A. The balance vill be calibrated before weighing each collection as

follows:

1. Make sure balance is =erced before weighing.

2. If balance =ust be zerced; check instructions given in Dial-0-Gram

balance nanual.

3. If balance can not be properly zerced call macufacturer.

~ 4 . - 4 vy,
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B. The balance will be calibrated at least quarterly as follows:

1. Properly adjuet balance to zero.

2. Weigh Chaus counterweight provided with the scale (Actual Weighe -

141.5 g) on the Mettler H31 balance and record weight on

GPF 1455.001.

3. Wei h Chaus couterweight on the balance and record weight on3

GPF 1455.001.

4. Enter any difference between steps 2 and 3. .

5. If the difference is greater than 1.0 gra=, a calibration

adjustsent cust be performed.

6. The calibration is acco=plished by following the procedure

indicated in the instruction manual.

7. The results of this procedure are recorded on G771455.001.

8. A tag is placed en the balance af ter a calibration procedure is

perfor=ed. The tag is inscribed with the initials of the person

doing the calibration and the dats of the calibration.

XI. Pelou:e Dietetic Scale (Model YG-1000-A).

A. The scale will be calibrated before each use as follows:
1. With platform e=pty, set =ero ("0") of dial to pointer.
2. If scale can not be properly =erced geplace scale.

B. The scale will be calibrated at least =onthly as follows:

1. Sa=a ss Section X. (B), for steps 1 through 4.

2. If the difference is greater than 2.0 gra=s, re-:ero the scale

and repeat Section X. (B), steps 1 through 4.

3. The results are recorded on G?F 1455.001.

Gt-178
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THREE MILE ISLAND AQUATIC STUDY
.

INSTRUMEhT CALI3 RATION DA-'A LOG
,

Date Calibration Done:

Calibration Perfor=ed By (Signature):

Project Leader Review (Signature):

Instru=ent: Type: Model:

Manufacturer: Serial No.:

Calibrations Perfor=ed as per GP 1455:

INSTRMC NT PERFORF%NCE
Power Zero Standards Inrtru=ent Difference
Sucolv Used Readinzs (+ or -)

Parts Replaced:

Instru=ent Returned to Manufacturer (Date):

Instru=ent Received Back Fro = Manufacturer (Date):

Work Doce on Instru=ent While at Mutufacturer:

G1 180
GPF 1455.001
8/31/77 use reverse side if necessary - indicate so -
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AERIAL PEDTE SE'iSI'iG

Pu m se and Scope

The purpose of this procedure is to explain the activities necessary to

meet the require =ents of Sectica 3.1.2.b. (1) of the Three Mile Island

Nuclear Statics, Unit 2, Envirennental Technical Specifications, Ncn-

Radic1cgical (TMI-2, E.T.S.).
.

Vegetstien ec-"dties of the Three Mile Island Nuclear Statica (TMINS)

site and vicinity shall be aerially photographed annually to detect and

assess the significance of da= age, or lack thereof as related to cooling

tever drift dispersion.

Drift frcs the cooling tower could lead to ecological effects that would

appear as vegetation stresses en eclor infrared aerial phetegraphs (trans-

parencies). Field studies are required to identify the cause of stresses

detected en the photographs.

Discussion and Res;cnsibilities
'

Metropolitan Edisen Cc=pany's censultant (N.U.S.Cerporation) vill be re-

spensible for implementing this procedure. The Radiatien Safety and En-

virennental Engineering Secticn (ES&EE) vill be responsible for reviewing

these activities per GP Ik70. No changes vill be made to this precedure

without written authoricatien frem FS&EE.

Referentes

1. GP lhTC Review of Ncn-Eadiclegical Environmental Technical Specifica-

tiens: Sree Mile Isicnd Nuclear Statien. q g
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2. "'hree Mile Island 'iuelear Stacica, Unit 2, Enviren ental Technical

Specificatiens: Ncn-Radiclogical. May 31, 1977 Nuclear Regulatory

Cc==issien.

3. Aldrich, R. C.1975 Detecting disturbances in a forest environ-

=ent. Photogrs==etric Engineering and Re=ote Sensing hl:39 h8.

h. Gaus=an, E. W. and R. Cardenas. 1970. Aerial photography for

sensing plant anc=alies. "'hird Annual Earth Rescurces Prog a= Re- .

view, Vol. II. NASA-TM-X-6740h, Ecuston, Texas.

Heller, R.C. 1970. Re=ote detecticn of insect epide=ics in cenif. rs..

Third Annual Earth Rescurces Progra= Review, Vol. II, NASA-TM-X-67h0h,

Ecusten, Texas.

6. Heller, R.C. and J. F. Wear. 1969 Sa=pling forest insect epidemics

vith color f"-a . Sixth International Sy=posiu= on Re=ote Sensing

of the Enviren=ent Proc.1969: 1157-1167

7 Ecvard, J. A. 1970. Aerial Photo Ecolegy. A=erican Elsevier, New

York.

8. Kuchler, A. W. 1967 Vegetatien Mapping. Ecnald Press, New York

9 Natienal Research Council. 1970. Re=cte sensing with special refer-

ence to agriculture and forestry. National Acade=y of Sciences ,

Washingten, D.C.

10. U.S.D.A. 1969 Forester's guide to aerial photo interpret 1tien.

Agriculture Handbeck 308. U.S.D. A. Forest Service , Washingten, D.C.

11. Weber, F. F. and F. C. Poleyn. 1972. Re=cte sensing to detect stresa

in forests . Photogran=etric Engineerinz 38:163-175

Gj ' rQ4C
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Accaratus and Attachnents

1. Aerial photography

Equip =ent and Supplies: (Kucera and Associates, Menter, Chic and

Precisica Photo Labs, Cayten, Chic).

a. Ca= era, Zeiss P2E-A k.

b. Filter M3

c. Celer infrared fi1=, Kcdak 2kh3 Aerechrcte
.

d. Scale of original photography 1" = 500'

Precessing, Kodak lk-llCM Versa =at CIR Processer, with Kcdak EA5e.

che=ical processing

2. Interpretation of aerial photographs

a. Richards elevating light table, =cdel GFL-9h0MCE

b. Sausch and Lc=b Stereo microscope

c. Sterec::ccm Power Pod, =cdel MC-1

d. Mirrered sterecscope, =cdel F71E

3 Field recennaissance

Materials and Supplies:

a. Hand lens

b. Field notebeck

c. Plant press

Attachments:

GPF 1k56.001 Ground Truth Data Sheet

GPF 1k56.002 Plant Field Tally Sheet

k. Interview and Field Trip Reports

Equipment:

a. Nctebeck

b. Tape recorder

g-4 93*"Attachments:
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GFF IL56.003 Cc==unicatica For .

GPF lh56.CCh Flow Chart for Processit:g Field Data and Preparing

Trip Reports

GPF ikS6.005 Record of Report / Analysis Review

Precautiens

Net applicable.
.

Prerecuisites and Recuire=ents

Net applicable.

Procedure

A. Aeriel Photography

1. Take photos between 11 AM and 2 PM ET during the =iddle to late

greving season. (July 15 to Septe=ber 15)

2. Take stereo photes at a scale of 1 inch = 500 fmt and cover all

areas within two siles of the TMUS cccling tover.

3. The flight directien is north-south.

k. Photographs are to be free of cicu:1 shadevs.

5 Cc= pilo a flight leg to include:

a. cbdel number of ca= era and lens (these re=ain the same for

each flight - exceptiens must be authorized).

b. Fils and let nu=ber.

c. Filter nu=ber.

d. Altitude at the end of each flight line.

e. Time at the end of each flight line.

f. E 'e of flight.

g. Flight =ap showing flight lines. U I. N
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6. Criginal photographs are to be 9 by 9 inch pcsitive stereo

transparencies .

7 Cbtain +vo sets of single ecverage prints frem the trans-

parencies, if requested by Met-Ed.

3. Interpretatica of Aerial Photographs

1. Scan the photographs for:

a. Quality of the transpariencies , i.e. color, resolutien,
,

scale, and cicud cover.

b. Cbvious changes in colcr tene and pattern,

c. Areas where tene, pattern, er textural characteristics

require specific grcund truthing.

2. Select areas for field reccanaissance and nark these en

appropriate =aps.

3 Select and ec= pare a' eas with the greatest and least potentiale

for being affected by drift frem the ecoling tover.

C. Field Recennaissance

1. Visit areas selected for field recennaissance during photo-

interpretation - (a) selected transects for verifiention of

species presence and general observatiens and (b) specific

locaticas where vegetation stress has been detected.

2. Cbserve species present, relative abundance and general vege-

tation conditiens.

3 Exa=ine affected plant parts and tissues for visible synptens .

h. Examine plants for signs of causal organisns.

5 Determine species affected and distribution of affected plants.

6. Cc= pare plant ccnditions within and cutside of affected areas.

7 Note envircnnental ecnditions including soil and water relation-

ships in the affected areas.

U,1. __4 ga r- v CD..
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S. Cc=plete for=s CPF lh56. col and 1h56.002.

D. Interviews

1. The presence of plant disease or noticeable plant injury can

be docu=ented by interviewing people who are fa-n iar with the

area (e.g. verkers , agricu2 tural an:1 fc: estry agents , local

nursery =en or patholegists). Interviews are i=portant in

obtaining background infer =ation needed to assess the cause .

of any vegetation stress cbserved during the studies.

2. Identify pertinent agencies or personnel who have kr.ovledge

of the study area.

3 Obtain authorizatica to centact individual through the

censultant project =anager.

k. Make centact and document results on Cc==unicatica For

(GPF 1k56.003).

5 In evaluating the results of an interview, take into censid-

eratien; attitudes of individual, professional qualificaticns ,

ccrrect use of ec==en or scientific names, tupe of observaticn

or evidence.

E. Field Trip Reports

1. Ner=al trip reports shall include the folleving secticas:

introducticn if appropriate, methods, results and discussien,

and reference litereture used. The centents of each section

are described in the folleving paragraphs.

2. The intreductica shall state the trip objectives, partici-

pants, and dates fer the study. Other relev1nt introductory

taterial such as the reascn fer the particular trip shall also

be included.

b __4 g;c-

u



UP 1430
Rev. 0
9/8/77

-T-

3 The =etheds section shall contain a descriptien of the

precedures e= ployed in data ecllection. Previous reports

and pertinent literature shoull be cited as appropriate.

The description and locatica of study areas is stated in

this section.

h. The results and discussic section shall s"--a-ize the trip

results and integrate the= vith the findings of previous

trips. Analyced data shall be presented in tabular for= or ~

in figures , as appropriate. Any deviatiens frc= the proposed

objectives er metheds shall be discussed and explained.

5 A literature cited section shall be included. If necessary a

bibliography shall be appended to the report.

6. A s"--a y fer the procedures for precessing field data and

preparing trip reports is prese. ced in GPF 1h56.00h. Trip

report ecpies shall be sub=itted to the appropriate sectien,

department and project =anagers. Each reviewer retains a

copy of the report and sends review cc==ents (GPF 1456.005)

to the tea = leader and project =anager. The tea = leader

than prepares the final report and subnits it to the project

manager alcas with the field data to be included in the Met-Ed

files . If substantive changes have occurred in this report

as a result of review, additienal ecpies are supplied to the

depart =ent and section =anagerr for their files.

F. Evaluatien of Results

By March 1 of each year, the censultant (LU.S. Corporation) vill

sub=it a final, written reper; to the Superviser - ES&EZ. This

report which covers the previcus calendar yearc work will include

- H em(,,-
. vt
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a descriptica of the prcgra=, results , a-A interpretive

analyses of enviren= ental i= pacts. Results reported shall

contain infor=atica enec= passing but net li=ited to: sampling

date; ti=e of day; fi1= type (s); spectral band (s); and ene (1)

set of resultant ecler photographs er ecler slide transparencies

enec= passing at a =inimu= area apprex1 stely one kile=eter (1 k=)

frc= the radius of the Unit 2 tevers.

De Superviser - RS&EE will ensure that this infor:ation is in-

cluded i= the annual report to the N.R.C. and placed en file with

the N.R.C. Regicnal Director of Inspection and Enforce =ent.

Sub=itted: Appreved: Concurrence:

D. Callahan R. M. Klinga=an W. E. Pctts
Enviren= ental Engineer Manager - Generation Acting Manager

Engineering Generation Quality
Assurance

Distribution : Standard per GP 0016

File:

61. ' .4.. u SC
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cc: File:

Project Manager

Diapersion:
GROUND TRiffli DATA S!!!:!cP Random

Regular groutsinga
Client: Irregular groupingu

Project:
Abundance:

#"#Name of Area Surveyed:

Date: Name of Surveyor (al Occasional
Congnon

Time / Weather: Abundant

-- Vitality:
Description: Jerminated but no reporduction

Maintained by vegetative reporduction

Photo no./ location: Mtintained by sexual reproduction (seed)

Vegetation type:

Species present/dlupersion:
Plant Injury Observations;

Ground cover: Suspected Pathogen:
Biotic (specify)

lleicht/atratification:
Ablotic(apeciry

.

lielative abundance:

Species / Crop and variety affecteri-
Crown size:

No. of plants or acreage affected:
Maturity / vitality:

C,> Percent of each plant affected:wh
II"" # 8 #*

( Parts of each plant affected:
'

P
Symptomatology: (p

g Percent of plants affected in study aren:
Samples collected:

Remarks:
Fnvironmental conditions observed-

Ilmnan influence factors:

Additional Notes:
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ACTICN
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TE!.EFHC:E
_
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,

(h) (5) (6)

(T)
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FLO'4 CHART KR PRCCESSI:iG FIELD DATA A:iD PEEPAPl'iG TRIP REPORTS

FIELD DATA

(collected by NCS

#ield persennel)
I
v

Data analyzed and
.

si-arized by

Tea = Leader
,

t
w

Trip Eeport prepared

by Team Leader

(copy retained)

|r ' v _e v
Report reviewed Report reviewed

-

Report Reviewed

by Sectic: ty Cc5:i: ant by Project
r

Manager Depar r.ent Manager Manager

(copy retained) (copy retained) (ecpy retained)
| w| t A|

* v
[Reviev cc= cents received 7
!

! by Teen Leader, corrections
i

_ Final Trip Report
-

I submitted to Project Manager

with Field Data in

Met-Ed file
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Project Title Page of

Client !!u=ber

Report / Analysis Title

Date

Author

Project ym ager

C--antary Reviewed

Auther (Sig=ature Date

Depart =ent Manager (Signature) Date

Divisic Gen. Mgr. (Signature) __ Date

Purpose of Review:

1

Su==ary of Reviewed Precedure and Results:

Ccde Verificatien Required Yes :To

Reviewer

GPF 1h5o 005
9/o/TT
Rev. o
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T'.IEPMAL PLUME MAPPU;G

Purpose and Scove_

The purpose of this procedure is to list and explain the activities

necessary to meet the require =ents of Section 4.2 of One Three Mile island

Nuclear Station, Unit 2, Environ = ental Technical Specifications,

Non-Radiological (TMI-2, ETS) .

Plu=e sc-veys vill bo =ade to characterize the waters of the Susquehanna -

River in the vicinity of TMINS with respect to te=perature.

Pluue surveys will be conducted at least three ti=es a year, during

perieda when the f~ollovirg conditions are expected to occur:

a. maxirum condenser cooling water discharge te=perature.

b. maxi =um area of ther=al discharge plu=e.

vill be collected at locations and depths following a pattern designedData

to survey and support definition of the ther=al structure of that portion of

the Sesquehanna River affected by the operation of TMINS.

During each survey, measure =ents of air te=perature, vind speed, and

wind direction vill be taken.

Discussion and Responsibilities

Metropolitan Edison Company's consultant , Ichthyological Associates, Inc.
_.

,

(IA), vill be responsible for i=plenenting this procedure. The Radiation

Safety and Environ = ental Engineering Section (RS&EE) vill be responsible for

refieving these activities per GP 1470. No changes will be made to this

procedure without written authorization from RS&EE.

61, c
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This procedure shall be perfor=ed at the following frequency:

1. Once per year during scheduled shutdown, for refueling or other
reason, of Unit 1, when TMINS cooling water te=perature rise
( A T) is expected to be =axi=u=. Ther=al plu=e =appings vill be
conducted throughout the day.

2. Same as (1), but for Unit 2.

3. Once per year, during the au==er low flow occurring between June
and Septe=ber, when the river flow at the River Forecast Center in
Harrisburg, Pennsylvania is less than 10,000 cfs. If the TMINS
a T at this time is gretter than 2 C, additional the:::al plume
=appings vill be conducted that day.

.

4. Other cecasions as specified by RS&EE.

Zeferences

1. GP 1470. Review of the Non-Radiological Envirec= ental Technical
Specifications: Three Mile Island Nuclear Station.

2. Three Mile Island Nuclear Staticn, Unit 2, Envirec= ental Technical
Specifications: Non-Radiological . May 31, 1977. Nuclear Regulatory
Cxniss ton.

.

3. GP 1455. Instrument Calibration - IA.

Apparatus and Attach =ents

a. Apparatus required:

ENDECO Digital Ther=ometer (Model 133) or equivalent.

Boat equipped with a =otor.

Liet: Rangefinder (Model 8026-19) or equivalent.

A 3.0 m pole =arked off in 0.5 = incre=ents.

b. Attach =ents:

GPF 1458.001 - TMI Plume Map Data Sheet.

GPF 1458.002 - Therssi Plu=e Results

,

GPF 145 8.003 '~her=al Plu=e Su== arf

61 195
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Prestutions

fasure Susr.uetsuna River conditions (e.g. ice, high flow) will not

endanger the health e id safety of the ther=al plu=e crew.

Prereenisites and Recuire=ents

The e:<istance of one of the four conditions defined under Discussion and

Responsibilities will be verified before this procedure is initiated. A'.1

te=peratures vill be rt: corded to the nearest 0.1 C.

.

Proc et,ty

a. Fiald Procedur:

Calibrate the LTECO Digital Ther=o=eter and the Liet: Rangefinder in

accordance with G? 1455.

Te=perature =easure=ents are taken at transects in the vicinity of the

TMINS cocling water discharge (CFF 1458.001). Ther=al plume transects

have been estphlished to include two control (a=bient river te=perature)

transects upsc eam of the TMINS Discharge at the Unit 1 Intake North Wingwall

Tip and 25 m upstream of the Discharge. Indicator transects have been

established at the Discharge and 25 m, 50 m, 75 m,100 m,125 m,150 m, 200 m,

300 m, 400 m, 800 m,1000 m, and 1900 m downstream of the Discharge. Markers

have been placed on shore to locate rach transect. These transects are

sa= pled for each survey in a north to south direction. Te=perature =easure=ents

are taken at distances of 5 m, 20 m, and 40 m from shore for each transect.

For the first plume map of the day, the distances from shore are =easured with

a tiet: Rangefinder.

The ther=ister is attached to one end of a 3.0 m pole which is marked off

in 0.5 m incre=ents. Vertical te=perature profiles are taken from surface to

botto=. at 0.5 m intervals with an E5 DECO Digital Ther=ometer. All te=perature

readings vill stabilize before being recorded. This data is recorded on
61-196CPF 1458.001.
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Te=perature of the TMris intake and discharge water vill be =easured

at the start and finish of each p1vm nap. The intake te=perature vill be

ceasured at the TMEIS Intake water te=perature sensor on the

North Wingva11 of Unit 1. The discharge te=perature is =easured inside the

di scharge pipe (conditions per=itting) .

Operational data is obtained fcr each =sp fro = the TMUIS Units 1 and 2

Ccat.rol Roo=s and recorded on GPF 1458.001. The river elevation is res i fre=

the indicatione on the Unit 1 Intake structure. The river fiev is obtained

fro = the River Forecast Center in Harrisburg, Pennsylvania. Operational data
'

v111 he obtained at the start and finish of each plu=e =a; to dete~.t any change

in TMriS operation.

b. Laboratory Procedure and Data Processing

Plume =ap data vill be reduced and presented in the for=rt shown in

CPF 1458.002 and CPF 1458.003. All te=peratures vill be adjusted according

to the =ost recent calibration. Ther=al plu=e =sp results will be repor*;ed

annually. Meteorological data taken at the ti=e of each plu=e map fuelede-

vind speed, vind direction, air te=perature, and dev point te=pertture. This

data is obtained annually fro = Pickard, Love, and Carrick, Inc.

The plu=e map data for the current year vill be stored in a fireproof

file cabinet. Past year's data are presented in an=ual reports which can be

found in =any separate locations.

61 197
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TMI PLUME MAP DAT.A SHEET

Date: $ AlAV |9 7 7 -
,

niver Flow (cfs): 30.700

River Elevation: [
: :'

? y" 4 _

START SM
.

Ti=e: - ,

43/O .s /4'30
% .. p
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~ E '[* .

Discharge Te=perature (F):
.
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*,
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,
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UNIT 1 UNIT 2
'
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t

Station Operation Level (7.):4
~

'

n ' o _. To do,

Nuclear Service Pumps
1
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Secondary Serv W / j j j
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s

ENDECO Ther:r=eter T erature adjust =ent = 0. O

GPF 1458.001
8/31/77
Rev. O page 1 of 4
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,,

./
/ f{."[ Unit 1 Intakes 19.f a 14 7 s

0.5 O.5 - -

0.5 ' -
4

.

1.0 1.0 1.0, ,.

1.5 1.5 1.5 - --
,

"
'' -

-2.0 2.0 2.0 -
-

. . '-

.
-

- -

q2;g p 2g
_

.---

-
.

fS. . / 25 m Upstream Discharges 14 7 ss 14 6
0.5 0.5 0.5 J,

1.0 1.0 ~1.0 h [ 9
.

1.5 1.5 1.5 ' $c, -
. #'

2.0 . 2.0 t o . t. 2.0 t
*

-

2.5 2.5 2.5 'b
-

-
--3.0 03.0 i ,

w
,

,

#' .?
k- [.o

Discharge (D)s l y. 7 7,,jg.fs
0.5 0.5 1

-- - ,

1.0 1.0 17 ep ' |; fyn c
~~

' ~
1.5 1.5

'

2.0 2.0 . :' ' *
.

2.5 2.5 .5'

'

3.0 3.0 FL %%0
'

s 14 7 I/.9 25 m Downstream of Df al.7a
- 0.5 0.5i -

,-. ,

1.0 1.0 w-
.

1.5 J- 1.5 14 n 1.5
2.0 e8I4 47"< 2.0

2.52.5
-

-

3.0 3 3.0
.

,

I i.7 1 (4 9 - 50 m Downstream of Ds ss
0.5 , 0.5 / 0.5 J

1.0 .0 1.0'

1.5 - 1.5 -*

, 2.0 - 2.0

,
" 2.5 2.5.

3.0 . . . 3.0

a 7 . 'J43 s /S7 75 n Downstream of D
. O f J y.Q 0.5 ty.9

1.0 1.0 r u,o ,

1.5
_ ; 1.5 g, .y.

1.5
20 2n 1 2.0
2.5

' ' 2.5 2.5
3.0 3.0 3.0

f4 8 s I'49 100 m Downseress of Di Lf,7 ss
0.5 0.5 Iti.g 0.5 34 6
1.0 1.0 pf, t 1.0 ly.[
1.5 1.5 1.5
2.0 2.0 '2.0 G1~~200

9 5 }{38.001.3 T.5 2.5
3.0Xev. 3.0 3.0

_ _



40 m 20 m 5m

125 m Downstream of Da a s
' '

O.5 O.5 0.5

1.0 1.0 1.0.

1.5 1.5 1.5- -

,

2.0 2.0 ,2.0 , . .
-

.
. , , ' ~

2.5 2.5 2 ..;~

. ,
'

3.0 3.0 3.0 ,

. .

.
. .

~ '

s
- s a 150 m Downstream of D

O.5
' .0.5 0.5 |** .

,,

1.0 1.0 1.0 .

*
.1.5 1.5 1.5 / ,

2.0 2.0 2.0 '. -

2.5 2.5 'Y '
' ' ~

y. j2.5 .

3.0 3.0 3.0 4, -''

<;
-

u,'
j'l.9 m Downstream c f D~

13 , 0 ss.fq.gs
*

0.5 34,7 0.5 0
,

1.0 1.0 . 't-
2,'24 ~)e1.5 1.5 - .

2.0 7 0. f LE.~7 )' ' R. "uz,j ,

2.5 2.5 - 257 ''

3.0 3.0
^ 3 r

f*
.

300 m Downstream of Ds s
" " * -

0.5 0.5 .g
t 1.0 1.0

"
1.5 1.5

2.0 2.0 2..,.
'

2.5 2.5 2.5
3.0 3 . 0- 3.0,

% ya f50 400 m Downstream of Dff/,@ s. +a
0.5 : 5. /0.5 ..

>0.5 g "
1.0 1.v1.0 fq.7

1.5 1.5 1.5 -

2.0 .0 2.0

0 s 0
- .

.

.

. s s - s 800 m Downstream of D
0.5 O. 0.5 .

1.0 ? ' 1.0 1.0 .

1.5 -f - 1.5 s

f .'5
1 2.0 , 2.0s ,

2.5 Y 2.5
.0 3.03.0 -

,,

a 1000 m Downstream of Ds ,

0.5 05 0.5
1.0 __C 1.0
1.5 1.5 1.5.

2.0 2.0 2.0
2.5 2.5 2.5

,'j. pg3.0 3.0 3.0 g
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0.5 0.5 0.5 .

1.0 1.0 1.0
* '

-

' '

1.5 1.5 1.5 - - ~

.

2.0 2.0 2.0 * .- -

' '

2.5 2.5 2.5 ' '... s
.

3.0 3.0 3.0 ... .,

4 *

* ' '

a a s .
y

.
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0.5 0.5 . *w,. '

. i'L . .

1. 0 -- 1.0.--- . 1. s- .

1.5' 1.5 1. '" '
~

'

2.0 2.0
' ** -

-* ''2.5 2.5
3.0 3.0 ,' -90

. ,, ,

3 1900 m Downstream of nf(f 3,P _s : 9. j s ..
''

0.5 0.5 | 3 6,o
. ,9

,.

1.0 @,,

- 1.0 ..) %,.

1.51.5 13
1

2.0 g 2 . 0, / 2.0
2.5 )Lf.b , 2.5 .

3.0
- 3. .*g 10

:
''

.

a

''
.

.

. . . .

4'

A

.

~
.. ,

CPF 1458.001 ,

8/31/77 ,

Rev. O Page 4 of 4
"

.

i31-202
.



@

TIEMtAL FL' E RESULTSa

Ther=al pit =se te=perature data (C) taken at 0.5 m intervals
surface (S) to bottom at 5 m, 20 m, and 40 m offshore, above
and below the TMINS Discharge, 5 liay 1977.

.

Station Operation Level (7.): 0 Ti=e: 1310
lbclear Service Pu=ps: 2 Intake Te=p. (C): 15.2

~

Secondary Service Pu=ps: 1 Effluent Te=p. (C): 16.2
Decay Heat Pu=ps: 1 Air T C): 19.D

(=ph): 3Effluent Rate (cfs): 66.84 Wind S -

River 71ov (cfs)- 30.700 Wind .- R
b ShofDistance From Three }iile Is1

40 m 20 m 5m ~-
'

Depth ".c -

14.6 14.7 14.7 S Unit 1 1 '' w -

f .~ 14.6 14.7 14.7 0.5 m ;
*14.6 14.7 14.7 1.0

'

14.6 14.7 14.7 1.5 -

14.6 14.7 2.0 %L /
#~14.7 2.5 ^

. a.,
,

m Up.s" of Discharge14.6 14.7 15.3 ~ J

14.6 14.7 15.3 3 *

14.6 14.7 % f
'

14.6 14.7 2+
'

14.6 14.6
14.6 - . . , '

,

~
,

14,6 .0 't ,
>- .

14.7 14.7 ) S Discharge (D)
14.7 14.7, 15. 'A 0.51

14. _ 'E.0 Depth at Discharge"14.7 14. q''
. . F . Pipe = 1.5 m14.7

14.7 14.7 ,

4

14.7 .7 Ag,; S 25 m Downstream of D
14.7 .8 14 ~w 0.5
14 2 8 1.0
1W num-my '15.

6 1
~

2.0
.

4.7 14. 14.9 S 50 m Downstream of D
^ 14 14. 14.9 0.5

'

I' 14 1.0
1 .7 1.5

7 .7 2.0

14. 14.8 14.9 S 75 m Downstream of D
14.7 14.8 14.9 0.5 ,

14.7 14.7 14.8 1.0
14.7 14.7 1.5
14.7 14.7 2.0

CPF 1453,002

8/31/77
Rev. O Page 1 of 2 111 T O 3
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'Jistance From Three lille Island Shore
40 m 70 m 3m .

Depth
14.7 14.8 14.9 s 100 m Downstream of D
14.7 14.8 14.8 0.5 m
14.7 14.7 14.8 1.0 .'

14.7 14.7 1.5
'

14.7 14.7 2.0 J

14.8 14.8 14.9 S 200 m 1 -am of ;[g.
"

14.7 14.8 14.9 0.5 4

'14 7 14.8 14.9 1.0 Ny I.
~

.

14.7 14.8 1.5
*

14.7 14.7 2.0 q ,

14.8 14.8 15.0 s [^- i * of D-
,

14.8 14.8 15.1 0. p *: %,-

'14.7 14.8 g
14.7 14.8 ,

*C14.7 14.8 -

N ^14.7 14.8 ,. ,

14.7 ', 'f ,-

,

/ r
"u m Downstream of D14.7 14.8 15.3 - <

'

14.7 14.8 sp " L .
14.7 14.7 1.0-

14.7 14.7+ .5
14.7 14. . ~

.'14.6 14.7 -' '

p: .

.

r

;
-

*

>

~

~ .
,

4

f

..

a
d

GPF 1458.002
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.

h"fDRAULIC EFFECS

Pu-ccse en.d."ccce-

This procedtre defines tae progrs= to be ccnducted to ec= ply with Sree

Mile Island Nuclear Static Unit 2 Enviren= ental Technical Specifications,

Section k.3," Hydraulic Effects": "Se licensee shall =cnitor the pertien of

the Susquehanna ?.iver in the vicinity of ecoling tcver discharge structures
.

cut to the =iddle channel to deter =ine the extent of securing or sedi=enta-

tics of the river bed that is occurring as a result of cperating the Three

Mile Island Nuclear Statien."

Discussien and Respensibilities

Gilbe-t Assceiates, Inc. (GAI) vill perfor= all verk specified in this pre-

eedure. Se Radiation Safety and Enviren= ental Engineering Sectica (RS L II)

vill perfor= pre g a: review in acccrdance with GP IkTO. This precedure vill

be perfor=ed ence per year during 1cv river flev, approxi=ately June, in cen-

junction with the Hydregraphic Survey. No changes vill be made to this pre-

cedure vitbc,ut v-itten authericatien frc= ES & EE.

References

Operating and Maintenance Instructicns for the Faytheca Recording Fathc=eter,

Mcdel CE-119, Oc:cber 1, 1955

oGP Ik70, Reviev cf the Ncn-Radicic4 cal Enviren= ental Technical Specificatien
u

Prega: fer Three Mile Island Nuclear Statien.

OT ?C6
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A;;aratus and Attachnea.ts.

1) Scat and =cter.

2) Eaythecn Model DE-119 pertable recording fatheteter, er equivalent.

3) 350 ft, of 1/16 inch diameter calibrated aircraft cable and supporting toc .

h) 5 styrefes: bucys with flags.

5) 6 ateel pipes ,1;to 2 inch diameter, 3 ft. to 10 ft. lcng.
.

6) 2 valkie-talkies.

T) 2 transits and related survey equipment.

8) All equip =ent necessary to satisfy applicable U. S. ccast Guard and State

of Pennsylvania water safety regulations.

9) GFF 1h59.001 Eydraulic Survey locaticns.

.

Precautions

To insure safety of persennel, all U. S. Ccast Guard and State of Pennsylvania

regulations pertaining t'o small beat handling shall be folleved. Also, extre=e

caution should be exercised while the 350 ft. tag line is extended to insure

that recreaticnal beaters in the vicinity do not collide with the line. Coast

Guard approved life jackets shall be vorn by all members of the survey crev

vhile working en the beat. All safety requirements of the Fa. Sureau cf 'Jater-

vays per=it shall be follcwed.

Prerequisites and Recuirements

A per=it for this survey must be issued by the Pennsylvania Eureau cf '4acer-

vays prior to starting. The per=it applicaticn vill be approved by Met-Id

prior to submittal to the State. All ccnditions of this pe it zust be icileved

during the survey.

bi-?O7
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?recedure

The fathereter vill be field calibrated at the beginning and at the end of

each day's survey. This is done using a surveying red to measure the depth

of water at a location where the river botten is relatively unifors, and

adjusting the fathereter to the sa=e depth reading. Such field adjust:ent

eli=inates the need for theoretical adjustment of the fathemeter be. sed en

water tenperature, salinity, and other effects.
.

Since the water surface is the survey datu=, it is imperative also that the

water surface elevation be recorded at the beginning and at the end of each

day's survey. 'Jater surface elevation vill be obt.'ined from the =arkings en

the Unit 1 intake structure.

THe locations of the Eydraulic Survey are shown en GPF IL59.001. The location

of the cooling tover discharge line is defined by two TMI:TS coordinate points

and two angles. The first step in laying out horizontal centrol is to establish

the discharge pipe centerline utilizing the above infor=ation. Then a parallel

offset line is established a convenient distance, x, from the centerline. A

radius point, censisting of a 2-inch diameter iren pipe is driven in alcng this

offset en shore, radius point is selected, its locatica is deter =ined and

recorded. This radius peint vill be located at the start of the first survey

and vill be used for all future surveys.

A transit is then set en the radius point and the parallel offset range buoys

are placed. They will be about 50 feet apart, the first one being hc0 feet

cut frca the pivot. The range line buoys are also pinced and located by angle

and stadia distance. The range line is established 15 to 20 feet offshcre,

61 ,?O8
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parallel to the shoreline, and in water deer encugh to generate the accustical

signal utilized by the recording fathc=eter, usually 3 to k feet. The range

bucys censist of 1 to 2-lhen dia=eter iren pipes driven into the river bed.

For safety and ease of sighting, a styrofca= bucy with flag is fixed to this

pipe. The transit =an then turns a h5 angle to either side of the parallel

offset and locates a position ccnv .niently behind the radius point, alcng -

the h5 line. He then re= oves the transit frc= the radius point and sets one

instru=ent at each point just established. These transits vill sight along

0the h5 lines and insure horizcatal centrol uring the actual survey. The

hori:cstal centrol is new ce=plete and the hydrographic survey can begin.

For each arc, the calibrated cable tag line is attached to the radius point

and the beat positioned at the beginning of a circular transect along with

the devnstrea= side of the range line. With the fathc=eter operating, a line

is transcribed across the strip chart denoting the beginning of the transect.

With the beat pulling outvard, the line is drawn taut. The beat is then angled

outvard and slightly upstrea= and =oved slowly at a ccnstant rate of speed

tevard the first h5 centrol line.

As the fatho=eter transducer, =cunted aft, passes the first L5 centrcl line,

the instru=ent =an notifies the boat crew by radic and another line is tran-

scribed across the strip chart denoting this event. He then valks frc= the

upstrea= (U. S. ) transit to the downstrea= (D. S. ) transit. The beat apprcaches

the parallel offset and as the transducer passes this line, that is, when the

parallel offset range buoys are in line, this event is recorded en the strip

chart. The instru=ent can again signals the boat crev when the transducer

NI2O3
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crosses the upstres= h5 line, and the tcat crev uses the range line buoys

to iccate the upstrea= range line which terminates the scan. Bottc= sounding 3

are taken alcng the arcs defined by radii of 50, 75,100,150, 200 and 300 feet

frc= the radiuc point. The nu=ber of arcs =ay be reduced in later surveys

if insignificant securing is fcund during the initial survey.

S.is precedure gives good heri:cntal centrol, with 5 check points alcng each

transect. Hori: ental accuracy is to .+_1 feet along the radii frc= the radius .

point and + 2 feet along the arc. S.e vertical centrol shculd be to + 0.5

feet.

The tape reccrd of the fathc=eter readings and the survey notes are returned

to the GA! office, where readings are reduced and plotted at a =ini=u= interval

of 25 feet along each arc. The annual report vill be submitted to ES & EZ vith-

in 60 days of survey ec=pletion and vill include the final river bottc= conteur

plot, ce=parisen with previcus surveys (if any), e=d cenclusions as to scouring

or sedi-a atica of the river bottc= vhich =sy be caused by the T!C discharge.

All data vill be stored until the end of the calendar year, except for the

original of the final river bottc= centour plot, which vill be sr.ored indef-

initely.

Sub=itt ed: Approved: Cencurred:

A. M. Ecth F. M. K.linga-'u W. I. ?ctts

Inviren= ental Engineer Manager Acting Manager
Generatien Ingineering Operaticnal Quality

Assurance

..-9. 4 0
-
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IRCSICN CONTROL INSPECTICN

Purrese and Score

The purpose of the precedure is to list and explain the activities required to

=eet the require =ents of Section h.h of the Three Mile Island Nuclear Statics,

Unit 2 Non-Radiological Environnental Technical Specificatiens (TMI-2, I.T.S. )

The corridors of the trans=ission lines built specifically to handle the

generating capacity of TMINS vill be =enitcred. -

Routine trans=ission line corrider inspecticns vill be conducted to identif;-

erosien proble= areas. The procedure insures that appropriate steps are taken

to stabilise such areas.

Discussien and Responsibilities

Met-Ed's Directer-Forestry vill be respcnsible for imple=enting this procedure.

The Radiation Safety and Enviren= ental Engineering Section (RS&EE) vill be

respensible for reviewing these activities per 3P 1k70. No changes will be

made to this precedure without vritten authorisatica frc= RS&EE.

References

1. GP 1h70 Review of the Ncn-Radiological Enviren= ental Technical Specification:

Three Mile Island Nuclear Statien.

2. Three Mile Island Nuclear Statien, Unit 2 Enviren= ental Technical Specifications:

Ncn-Radiological, May 31, 1977, Nuclear Regulatcry Cc= issicn.

Ac:aratus and Attach =ents

A. Apparatus Required:

Erosion Centrol Inspection Lcg Rcck

N. ~,?M
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3 Attach =ents:

GFF IL60.001 Descriptien of Transmission lines specifically built to

handle the generating capacity of 2 ENS.

GFF lh60.C02 Lccatica of Trans=ission lines serving CCNS.

GFF 1h60.003 Ircsion Centrol Inspection Report.

.

P ecautiens
.

Not applicable -

Prerequisites and Recuirements

Not applicable

? ccedure

A. , Field Procedure

.Insrection:

One foot patrol of the entire length of right-of-way will be =ade annun'ly

(March-April) to report conditions with regard to soil erosion caused by

the operation and maintenance of the transnist.icn facilities. Met-Id

line department personnel vill walk and observe the entire right-of-way

frc= sub-station to sub-station.

The transmission lines patrolled an=ually are described in GPF 1460.001

and illustrated in GP1k60.CO2.

The assigned line department persennel vill verbally report to the Directer-

Fcrestry any erosien condition fcund and its location. The verbal report

vill be =ade at the ec=pletion of the inspection. The Director-Ferestry

vill then ecmplete the Irosion Centrol Inspecticn Report (GFF 1h60.CO3)

61-213
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Restoration:

Any reported soil eresien cenditions caused by the operation and =aintenance

of the line vill be restored to ecnfer= as nearly as possible to the

natural lay of the land. Seeding and mulch applicatien vill also be

established to stabilize the disturbed soil. A report of the verk done

and degree of stabilization accc=plished vill be =ade en GFF lh60.003

3. Reportin Precedure:

.

Upcn ec=pletien of each inspection GFF 1h60.Cc3 shall be filled cut and

entered in the Eresica Centrol Field Log Bock which vill be located in
,

the Director-Forestry office. All areas showing evidences of abnor=al

ercsien conditiens, related to trans=ission line operations & =aintenance

activities, shall be identified and recorded. Corrective actions and

esti=aticas of effective stabilization shall be included. A copy of each

entry shall be sent (not later than 60 days after ec=pletion) to the

TMI - Office Supervision, where it will te entered in a duplicate leg

bock for ensite inspection.

By March 1 of each year, the Director-Forestry vill submit a written

report, to the Supervisor-RS&EZ, which covers the previcus calendar

year's inspecticus. This report vill include a s"--= y of the field

inspectica progra= and all carrective actions taken, as ve.11 as un assessment

of the observed i= pact of TCNS transmission lines en the enviren=ent.

Suh=itted: Approved: Cencurrence:

S.S. Ulrich R.M. Klinga=an W.E. Potts
Director-Forestry Manager-Generation Acting Mar;ager

Engineering Generation Quality
Assurance

Distribution: Standard per GP C016
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Descriptica of Transmissica Lines Specifically Built to
Handle the Generating Capacity of SENS

Line Credit Total
No. Descrittien Voltare Number Milease

1 CENS to Ecsensack Substatien 500 kv 5026 Th.Th

2 TMINS to Middletevn Substation 230 kv 1091 1.hk

3 CENS to Middletovn Substatien 230 Kv 1092 1 52 -

h CENS to Middletown Substation 230 kv 1082 1.hh

'

.

GFF 1h60. Col
9-1-77
Rev. O

Fage 1 of 1
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DCSICN CC:I RCL I:iSFICTIC:I REFCET

Inspection No.:
,

Cate (s) of Inspection:

Inspection Locations:

1. Was any erosics found? Yes

No

2. If yes, give 1ccation (s) and si:e of area (s) effected:

3. If yes, describe type of stabilizatica program and date initiated:

h.
h If yes, give ecspletion date of stabilizaticn and estimation of effectiveness:

5 Cc==ents:

Sub=itted:

Dir.::cr Forestry Date

GFF 1h60.CC3
9-1-77
Rev. 0
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HER3ICIDE APPLICATICNS

Purrese and Secte

The purpose of this precedure is to list and explain the activities required

to meet the require =ents of Section h.5 cf the Three Mile Island nuclear

Station, Unit 2, Pon-Radiological hviren= ental Specificaticas (CH-2, E.T.S.)

An inspection program vill te cenducted to ensure that herbicide applicatien, -

to control undesirable tal* gro-d::g vegetation in the transmission corridors

assceiated with Sree Mile Island nuclear Statien (TMINS), ccnfor= to current

Feceral and State regulations. Only the corriders vith trans=issica lines

specifically built to handle the generating capacity of TMINS vill be :ored.*

Discussion and Festensibilities

The Met-Ed Director-Ferestry vill be responsible for i=ple=enting this precedure.

The Radiation Safety and hviren= ental Egineering Section (RSLEE) vill be

re pensible for reviewing these activities per GP 1h70. No changes vill be

=ade to this procedure vithout vritten authorizaticn frc= RS&EE.

References

1. GP lh70 Review of the Ncr-Radiological Enviren= ental Technical Specification:

Three Mile Island Nuclear Statien.

2. Three Mile Island Nuclear Station, Unit 2 Enviren= ental Technical Specifications:

Non-Radiological. May 31, 1977, Nuclear Regulatory Cc:=ission.

3. Federal Insecticide, Fungicide and Redenticide Acts as amended in 1972.

Cited as the " Federal Environ = ental Pesticide Centrol Act of 1972."

Public Lav 92-516 92nd Ccngress. Federal Register 1C729, octcber 21,

1972.
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h. Specifications for Che=ical Treat =ent of Undesirable Tree Growth.

Metropolitan Edison Cc=pany. CD-280 1-76. Ik p.

Antaratus and Attach =ents

A. Apparatus Required:

Transmission Chemical Report Leg Scok

3. Attach =ents:

GPF lh61.001 Descriptien of Trans=1ssiens lines specifically built to .

handle the generating capacity of TMINS.

GPF IL61.002 Iccatica of Trans=issica lines serring TMINS.

GFF 1h61.003 Trans=issien Che=ical Report.

Precautions

Only chemical herbicide approved by the Environmental Protection Agency (EPA) "

and the Federal Insecticide, Fungicide & Rodenticide Act (FIFRA)* as A= ended

in 1972 shall be used.

Prerequisites and Requirements

Chemical herbicide treat =ent is to be applied enly as needed to centrol tall

growing undesirable tree species en those portions or areas of the rights-of-

vay where their ultimate height growth would interfere with the electric

reliability of the trans=ission lines.

* Federal Insecticide, Fungicide and Redenticide Act as amended in 1972.

Cited as the " Federal Enviren= ental Pesticide Control Act of 1972" Public Law

92-516 92nd Ccngress AR 10729, October 21, 1972
*

<>9U #I. a
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Precedure

A. Field Procedure

Inspecticas of the rights-of-way (GPF 1h61.001 and lh61.002) vill be made

to deter =ine 'then the herbicide applicatien is required, the type of

herbicide to be used, the percent of herbicide =ix to carrier, and the

a=ount of =ixed, herbicide-carrier solution to be applied per vcoded acre

of right-of-vay. This inspection vill be made by Met-Ed's Directcry-

Forestry or designee as required (usually every h to 7 years. )

The application of the chemical herbicide vill be in accordance with

" Specifications for Chenical Treat =ent of Undesirable Tree Growth" under

the directicn of the Director-Forestry. This specification ec= plies with

current E.P.A. regulations.

B. Repcrting Procedure

After cenpletion of the herbicide application, trans=issien chemical

' report (GPP Ik61.003) shall be ec=pleted by the Director-Forestry. GPF

lh61.003 includes:

(1) the Line Circuit nu=ber

(2) Voltage or K7 class

(3) Location of applicatien to and frc=

(k) the average right-of-way vidth

(5) the type of chemical =ixture applied

(6) =ethod of treatment (type cf applicatien)

(T) the actual gallons of solution applied

(8) the actual =easured acres receiving herbicide a plicatica

(9) the centracter applying sene

U 1 ,? 2 0
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(10) division forester responsible for inspection and applicatien

(11) dates of application

The Director-Ferestry vill enter cc=pleter' ~~I' 1h61.001 fer=s into the Transmission

Chemical Report Leg Ecek, which vill be located in the Director-Forestry

office.

No later than March 1 of each year, the Director-Ferestry vill subsit a vritten

report to the Supervisor-RS&EE, which covers the previous calendar year's

herbicide application. The report vill include, but not necessarily be limited

to the following:

(1) type (s) of herbicide applied,

(2) concentration of herbicide active =aterials.

(3) rate of herbicide application,

(h) method of application,

(5) frequency of application,
,

(6) locatica of applicatien and,

(7) date of application

Wind condition and spraying oi restricted area infor ation required by the

E.T.S. Vill not be recorded as it is not applicable to the basal herbicide

application =ethod e=ploved by Metropolitan Edisen Cc=pany. If no herbicide

applications are =ade within the calendar year the Director-Forestry is still

required to submit a written statement to that affect to the Supervision-

RS&EE.

In addition, the annual report vill document any herbicide spillage accident

(s) that cccur and present the corrective actions taken.

Submitted: Approved: Concurrence:

E.S. Ulrich R.M. Klingn-'n W.E. Potts
Director-Forestry Manager-Generation Acting Manager

Engineering Quality Assurance

OIiN
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Descriptica of Trans=issica Lines Specifically Built to

Handle the Generating Capacity of TMINS

Line Credit Tot al
No. Descrittien Voltare Number Mileare

1 TMINS to Ecsensack Substatica 500 kr 5026 Th.Th

2 TMINS to Middletown Substation 230 kv 1091 1.hk

3 TMINS to Middletevn Substatica 230 kv 1092 1 52

h TMINS to Middletown Substatica 230 kv 1082 1.hk
.

( .,

.

GFF lh61.001
9-1-77( Rev. 0 ,

Fage 1 of 1
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