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PEP-2.1 INITIAL EMERGENCY ACTIONS

1.0 Responsible Individual and Objectives

The Shift Operating Supervisor is responsible for:

1.1 Directing the emergency response activities in the Control Room and
elsewhere on the site and ensuring that the proper Emergency Instructions
and Procedures are being followed.

1.2 Classifying the emergency in accordance with the Emergency Action
Levels (EALs) as either: (a) Unusual Event (PEP-2.2); (b) Alert
(PEP-2.3); (c) Site Emergency (PEP-2.4); or (d) General Emergency
(PEP-2.5).

Note: Figure 2.1-1 (found at the end of this procedure) provides a
'Logic Flow Diagram of this procedure.

The alternate persons for implementing this procedure are the Shift
Foreman or, in his absence, the Senior Control Operator.

All plant personnel are responsible for reporting to the Control
Room any conditions or symptoms, indicated by instrument readings or
direct observations, that could lead to an emergency.

2.0 Scope and Applicability

This procedure may be implemented (at the discretion of the Shif t Operating
Supervisor or his alternate) upon recognition of an off-normal condition
as determined by instrument readings or direct observation. This procedure
shall be implemented following: 1) implementation of any Emergency
Instruction; 2) any report of an unplanned fire or explosion on site;
3) any tech spec violation; 4) receipt of a hurricane or tornado warning;
or 5) any report of a security threat. Implementation of this procedure
does not constitute an emergency but rather serves as a guideline for
evaluation of the plant conditions and comparisons with Emergency Action
Levels (EALs). Once implemented, this procedure shall remain in effect
until either 1) the emergency is classified and the proper Emergency
Control procedure is implemented, or 2) the off-normal condition is
resolved. The Shift Operating Supervisor on duty (or his designated
alternate) has immediate and unilateral authority to carry out this
procedure. He may be relieved by a properly trained individual, as
identified in PEP-1.2, "Emecgency Organization.".

3.0 Actions ("*" denotes decisions or actions which should be entered in
the Shift Foreman's Log).

Note: The following actions are to be carried out by the Shift Operating
Supervisor (or his designated alternate) in an expeditious
manner for personnel and plant protection and emergency classifi-
cation.

BSEP PEP-2.1 -1- . Rev. 3
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3.1 Ensure appropriate Emergency Instructions and plant procedures are
being implemented.

3.2 Determine need to evacuate localized plant areas.

Note: .If a Building Evacuation is not required, go to Step 3.3.
i' *3.2.1 Sound Building Evacuation alarm for 15 seconds and announce

over the Plant PA System "(state emergency condition) in
the (location). Evacuate the (location)."

Example: " Radiation Alarm in Radwaste Building, Evacuate
i the Radwaste Building."
t

3.2.2 Implement Section 3.1 of PEP-3.8.1, " Evacuation" and
direct evacuees to report to the designated assembly area
for-the building being evacuated.

|
*3.2.3 Implement Section 3.1 of PEP-3.8.2, " Personnel Accountability,"

and direct work group supervisors to inform the Shift,

Operating Supervisor of any personnel not accounted for
within 30 minutes.

,

3.2.4 Repeat Step 3.2.1 above.;

1

3.3 Determine whether personnel injuries have occurred.

Note: If no personnel injuries are reported, go to Step 3.4.

*3.3.1 Determine number of persons injured and their location (s).

3.3.2 Implement PEP-3.9.2 "First Aid and Medical Care," and
PEP-3.9.6 " Search and Rescue," as appropriate.

2

- 3.3.3 Determine whether injuries involve radioactive contamination.
'

Note: If contamination is involved, ensure appropriate
precautions are taken in accordance with PEP

j Section 3.9, " Aid to Affected Personnel."

|- -CAUTION-
,

'

FRIORITY SIIOUI.D BE PLACED ON LIFESAVING INJURY TREATMENT OVER THE NEED TO
DECONTAMINATE. SEE PEP-3.9.2 FOR GUIDANCE.

3.4 Determine whether off-normal conditions include fire.

; Note: If no fire is detected or reported, go to Step 3.5.
: 3.4.1 Determit.e location of fire, sound fire alarm, and announce

location using plant PA if not announced as part of Step . 2.,

3
I

! *3.4.2 Implement Fire-Fighting Procedures FP-7, " General Fire
| Plan" (Vol. XIX; Plant Operating Manual).
'

i

i
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3.5 Using.EXIIIBIT 2.1-1 " Emergency Action Levels" compare plant conditions
(observed or indicated parameters and conditions) with the EALs and,

classify the emergency.

Note: If no emergency exists (i.e., no Emergency Action Level is
met), go to Step 3.6.

-CAUTION-

DECLARATION OF TIIE IIIGifEST EMERGENCY CLASS FOR Wl!ICII AN EMERGENQY ACTION LEVEL
IS MET SHOULD BE MADE.,

3.5.1 If an EAL for an Unusual Event is met, implement PEP-2.2,
" Emergency Control - Unusual Event."4

,

3.5.2 If an EAL for an Alert is met, implement PEP-2.3,
" Emergency Control - Alert."

1

3.5.3 If an EAL for a Site Emergency is met, implement PEP-2.4,
" Emergency Control - Site Emergency."'

3.5.4 If an EAL for a General Emergency is met, implement PEP-2.5
" Emergency Control - General Emergency."

3.6 Continue to monito and evaluate plant conditions in accordance with
previous steps until off-normal conditions are returned to normal.

* Note: When operations are within normal operating parameters,
and safe in the judgment of the Shift Operating Supervisor,
terminate use of this procedure.

1

1

'

!
l

,

1

,

9

4

I

.

'

|

,

1

I

{ BSEP PEP-2.1 -3- Rev. 3.

,

*
- . , e ,- _,,,m , - . --

__



.

EXHIBIT 2.1-1
~

EMERGENCY ACTION LEVELS

UNUSUAL EVENT

1.0 Effluent Releases

1.1 Liquid Releases

1.1.1 Any unplanned release from the liquid waste system resulting
in activity levels greater than those in 10CFR20, Appendix B,

. Table II to the discharge canal.

1.1.2 A planned release giving activity levels greater than
those given in 10CFR20, Appendix B, Table II to the-

discharge canal as indicated by a failure to isolate or
terminate the release upon:

a) exceeding the RMS setpoint, or,
'

b) exceeding 2 times the permitted release flow rate,

j and loss of circulating water pump.

1.1.3 Any other accidental, unplanned, or uncontrolled off-site
liquid release which exceeds or which could have exceeded
10 curies.

1.2 Gaseous Release exceeding 1.0, at the release point, as indicated by
| the Instantaneous Limit calculated in accordance with OG-6.

2.0 Plant Occurrences Having Direct Consequentes

2.1 In-Plant Releases

2.1.1 Failed fuel, as indicated by Reactor Coolant System (RCS)
activity:

a) RCS activity >4.0 pCi/ml (Dose Equivalent I-131),
b) RCS activity >0.2 pCi/ml (Dose Equivalent I-131), but

less than limit in (a) above, for more than 48 hours,
l c) RCS activity >100/E pCi/ml for all isotopes.

,

,

i
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EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)
i

UNUSUAL EVENT (continued)

2.1.2 In plant leak or spill as indicated by:

a) Any Building Evacuation based on confirmed radiological'
conditions (except precautionary).

b) -Reactor Coolant System leakage in excess of 25 gpm for
>8 hours.

c) Unidentified Reactor Coolant System leakage in excess of
5 gpm for >8 hours.

d) Any.non-isolable RCS pressure boundary leakage.

2.2 Failure of a primary system safety / relief valve (including ADS) to
open if challenged OR to close once opened.

2.3 Emergency Core Cooling System automatically initiated and discharging
to vessel for a period greater than five (5) minutes other than by
operator action.

2.4 Loss of containment integrity requiring shutdown by technical
specifications and shutdown is not achieved within required time
period.

j 2.5 Loss of engineered safety feature or fire protection system function
; requiring shutdown by technical specifications and shutdown is not
j achieved within required time period.
.i

! 2.6 Indications or alarms on process or effluent parameters not functional
) in control room to an extent requiring plant shutdown or other
! significant loss of assessment or communication capability for greater
! than sixty (60) minutes.

| 2.7 Loss of all off-site power or loss of all on-site AC Power capability.

2.8 Transportation of contaminated injured individual from site to off-site
hospital.4

2.9 Unplanned fire within the Protected Area not brought under control
more than 10 minutes after activation of a Fire Suppression Syst'em
or 10 minutes after manual fire-fighting efforts have begun.

I ' 3.0 Occurrences Having Indirect Consequences

3.1 Natural Phenomenon or Man-Made Event Having Potential for Degrading
Plant Safety.

a) Any alarm on seismic monitor and confirmation of an earthquake
in the region.

BSEP PEP-2.1 -5- Rev. 3.
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EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)

UNUSUAL EVENT (Continued)

b) Any tornado crossing the site boundary (by observation or
evidence).

c) Any hurricane requiring implementation of EI-37.1, " Operation
During Hurricane Warnings and Hurricane Conditions."

d) Any aircraft crash within the site boundaries.
e) Any unplanned explosion within the site boundaries,
f) Any release of toxic or flammable gas that could endanger

personnel.

3.2 Exceeding any Technical Specification Safety Limit.

3.3 Plant Situations:

a) Security threat (bomb threat, attack threat, civil disobedience), |attempted sabotage, or attempted entry
b) Any incident involving licensed nuclear material (i.e. ,

nuclear fuel or licensed sources), which may have caused or
threatens to cause:
i. A loss of one day or more of the operation of the facility,

ii. Property damage in excess of $2,000.
c) Strikes of operating employees or security guards, or honoring

of picket lines by such employees.

3.4 Any other instance that, in the judgment of the Shif t Operating
Supervisor / Site Emergency Coordinator warrants declaration of an
Unusual Event:

An Unusual Event represents conditions that involve (1) releases to
the environment in excess of fechnical Specification limits; or
(2) failures of fuel cladding that result in concent rations of
radioactivity in the primary coolant requiring hot shutdown; or
(3) degradation of the plant safety systems.

.

BSEP PEP-2.1 -6- . Rev. 3



EXHIBIT 2.1-1
.

EMERGENCY ACTION LEVELS (cont.)

ALERT

1.0 Effluent Release

1.1 Any liquid release giving >1.0 X 10- pCi/ml in the discharge
canal as indicated by:

a) Whenever the Service Water discharge mogitor reads >1000 cps.
b) Field measurement indicating >1.0 x 10 pCi/ml in the

discharge canal.

-41.2 Any gaseous release giving >3 X 10 uCi/cc at the site boundary:

a) Main Stack high range discharge monitor reading >0.1 R/hr.
b) Whenever Steam Jet Air Ejector discharge monitor is

off-scale-high.

c) Whenever the Reactor Building Ventilation monitor is
off-scale-high.

d) Whenever the Reactor Building Roof Vent monitor is
off-scale-high.

e) Whenever the Turbine Building Vent monitor is off-scale-high.

2.0 Plant Occurrences llaving Direct Consequences

2.1 In-Plant Releases

2.1.1 Failed fuel, as indicated by:

a) RCS activity >40 pCi/ml (Dose equivalent I-131)

Note: Whenever main steam isolation is indicated
due to high radiation in the line, an RCS
grab sample should be taken immediately and
analyzed for gross activity.

2.1.2 In-Plant Leak or Spill, which may Le indicated by:

a) The high range drywell area monitor reading >10R/hr.*
b) Any Area Radiation Monitor or Continuous Air Monitor

off-scale-high.
c) Any Site Evacuation based o* confirmed radiological.,

conditions.

d) Fuel handling accident involving damage to spent fuel,
as indicated by:

*When instrumentation is installed and operable.

BSEP PEP-2.1 -7- Rev. 3
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EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)

ALERT (continued)

i. observation / report, AND an alarm on Reactor Building,

Ventilation monitor, Reactor Building roof vent
monitor, or the refueling floor area monitor.

ii. Any time EI-22, " Spent Fuel Damage" is implemented.
c) Whenever the Reactor Building Closed Cooling Water monitor

is off-scale-high.

t

2.2 Loss of Coolant Accident (primary system leakage >50 gpm) as
indicated by:

a) Reactor Vessel water level falling and normal feedwater system
unable to restore.

b) Low or falling RCS pressure, with rising drywell pressure and
temperature.

c) Any time EI-1.2 in implemented,

2.3 Steam Line Break (i.e. , downstream of MSIVs and upstream of feedwater
isolation valves), as indicated by:

a) Reactor trip, with:
i. 1sw RCS pressure, or
ii. low steam pressure, or

j iii. low reactor vessel water level, or
'

iv. high steam flow.
b) Any time El-1.3 is implemented.

AND either:

c) RCS activity >0.2 uCi/cc Iodine equivalent, or,

t d) MSIV frils to close

2.4 Loss of all AC Power

a) Loss of of f-site power (startup transformer and auxiliary
transformer de-energized),

AKD

b) Failure of on-site emergency AC power source, as indicated by
loss of diesel generators.,

|

2.5 Failure of the Reactor Protection System to initiate and complete a
trip which brings the reactor to a subcritical condition.

, 2.6 Loss of all D.C. power (more than momentary).
!

2.7 Complete loss of ability to maintain plant in cold shutdown.

BSEP PEP-2.1 -8- . Rev. 3
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EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.) |_ ,

,

s

ALERT (continued) s .

2.8 Any unplanned fire not brought under control within 10 minutes after
fire suppression efforts have begun AND which could potentially
af fect vital, safety-related or ESF equipment.

3.0 Occurrences Having Indirect Consequences

3.1 All alarms (annunciators) lost for more than 5 minutes.

3.2 Evacuation of Control Room anticipated or required (i.e. ,
implementation of EI-29), with control of shutdown established from
local stations.

.

3.3 Natural Phenomenon or Man-Made Event Having Potential for Degrading
; Plant Safety.

a) Earthquake registering >0.08 g on seismic instrumentation,
b) An adverse weather condition that causes a loss of function of 2

or more safety-related trains.
'

c) Any explosion, aircraft crash, or missiles resulting in major
j damage to structures housing safety-related systems.
; d) Any unplanned and uncontrolled entry of flammable or toxic gases

into vital areas in sufficient quantities to endanger personnel
'

or the operability of safety-related equipment.

! 3.4 Plant Situations
J,
e

a) Attempted sabotage, with successful entry into a Protected Area.
b) A turbine dirk failure resulting in penetration of its outer<

casing.
T

l 3.5 Any other instance that, in the judgment of the Site Emergency
1 Coordinator / Shift Operating Supervisor, warrants declaration of an
j Alert:
4

J

An Alert represents conditions which involve; (1) releases to the,

environment exceeding 10 times a Technical Specification limit
or (2) damage to the core resulting in radioactive levels

2,

in the reactor coolant exceeding 40 pCi/ml dose equivalent I-131,,

.i,
10,000/E pCi/ gram, or radiation levels exceeding 10 R/hr as measured
by the monitor in the drywell; or (3) occurrence of an event (or

; events) resulting in a substantial reduction in safety. Corrective
1 action is predicted to be successful in preventing a significant
' release.

2 Events in this class reflect a significant degradation in the safety
of the reactor. However, releases from such events will be small.

BSEP PEP-2.1 -9- Rev. 3
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, - EXHIBIT 2.1-1

EHERGENCY ACTION LEVELS (cont.)i

-

s.

SITE EMERGEN'CY

1 1.0 Effluent Releases
V r

:Any release to the environment resulting in an off-site dose in excess ofs. , .

(..
0.1 rem (whole body) or 0.5 rem (thyroid), as indicated by:

e .u

i a) Dose projections using actual effluent data and actual
me igical conditions.as calculated in accordance with.

P t. 'i

b) Do.s projecticas using estimated or assumed data (if actual data
1

,'
is unavailable), as. calculated in accordance with PEP-3.4.1.

,
'

c)- e,

'
Field measurepents at or b' yond the site boundary.

! i
'

2.0 Plant Occurr_ences Having Direct.Censequences
'

.

j 2.1 In plant Releases '

'

! 2.1.1. Failed Fuel, as indicated b) RCS activity >400 pCi/ml (Dose
] equivalent I-131).

i s 'N
2 2.1.2 Major-In-Plant Leak or Spill, as . indicated by:

s, -

,

'

a) Drywell hig"h range area monitor >100 R/hr.**
j b) Major damage to spent fuel, as indicated by:
; 1. observation of substantial damage to multiple fuel

assemblies,
, ii. observation that the water level has dropped below the

top of the fuel.

!

2.2 Loss of Coolant Accident (primary system leakage >50 gpm) as'

indicated by:4

a) Reactor Vessel water level falling and normal feedwater system
j unable to restore.

b) Low or falling RCS pressure, with rising drywell pressure and-
temperature.-

j c) Any time EI-1.2 is implemented.
i :

| AND
,

i

j Failure of any 2 (or more) ECCS trains to function on demand.
.

1 **
3 When instrumentation is installed and operable. !

it

3
i

i

BSEP PEP-2.1 [ -10- - Rev. 3
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EXHIBIT 2.1-1
:

EMERGENCY ACTION LEVELS _(cont.)

SITE EMERGENCY (continued)
.

2.3 Steam Line Break (i.e., downstream of MSIVs and upstream of feedwater;

isolation valves), as indicated by:>

3 a) Reactor trip,'with:
i) Low RCS pressure, or)

ii) Low steam pressure, or
iii) low reactor vessel water level, or,

; iv) high steam flow.

b) Any time EI-1.3 is implemented.

MD

l- Inability to close MSIVs within 15 minutes.

| 2.4 Loss of all AC pewer

: a) Loss of off-site power (startup transformer and auxiliary
| transformer de-energized), AND
4 b) Failure of on-site emergency AC power source for greater than 15

minutes, as indicated by loss of diesel generators.

! 2.5 Loss of all DC power for greater than 15 minutes.
!
'

2.6 Any fire that:,

1

i a) impairs the operability of any safety-related train or vital
; equipment;

b) causes the inability to shutdown the plant.
;

2.7 Inability to achieve plant Hot Shutdown.

3.0 Occurrences Having Indirect Consequences
,

3.1 Loss of all alarms (annunciators) AND occurrence of a plant transient.

; 3.2 Evacuation of Control Room AND local control of shutdown is not
established or is lost.4

i 3.3 Any Natural Phenomenon or Man-Made Event which Degrades Plant Safety
concurrent with or causing the loss of more than 2 safety-related
trains, i.e.:

a) Earthquake that registers >0.16 g ground acceleration.

,

d ~

b

BSEP PEP-2.1 11- Rev. 3-
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EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)

SITE EMERGENCY (continued)

b) Hurricane winds - 0-50 ft. above ground level - 130 mph
50-150 ft. above ground level - 150 mph

t 150-450 ft. above ground level - 180 mph
c) Tornado winds - Maximum tangential of 300 mph with forward

velocity of 60 mph.
d) Any explosion, aircraft crash, or missiles resulting in major

damage to structures housing safety-related systems.
e) Any unplanned, uncontrolled entry of flammable or toxic gases

into vital areas in sufficient quantities to endanger personnel
or the operability of safety-related equipment.

3.4 Plant Situations

a) Attempted sabotage with successful attempt (s) at disabling plant
equipment or controlling plant operations.

3.5 Any other instance that, in the judgment of the Site Emergency
Coordinator /Shif t Operating Supervisor, warrants declaration of a

,
Site Emergency:

A Site Emergency represents conditions that involve; (1) releases to
the environment resulting in projected doses to members of the public
in excess of 0.1 rem whole body or 0.5 rem thyroid; or (2) damage to
the core resulting in radiation levels in the reactor coolant
exceeding 400 pCi/nl dose equivalent I-131, or radiation levels
exceeding 100 R/hr in the primary containment as measured by the
monitor in the drywell; or (3) occurrence of an event (or events)
that involve major failures of plant equipment and that will lead to
core damage unless corrective action is taken. Time is available to
implement contingency measures.

The Site Emergency class includes Alert conditions where the plant
personnel have been initially unsuccessful in restoring the facility
to a safe shutdown condition (e.g. , the fire has now continued for
more than 10 minutes and has now caused loss of function of
safety-related equipment). It also includes Alert conditions where
subsequent additional malfunctions have occurred (e.g. , a transient
occurs during the time when plant alarms are inoperable). The Site
Emergency class is more severe than the Alert class because
significant radiation releases may occur.

BSEP PEP-2.1 -12- . Rev. 3



EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)

GENERAL EMERGENCY

1.0 Effluent Releases

Any release to the environment resulting in an off-site dose in excess of
1.0 rem (whole body) or 5.0 rem (thyroid), as indicated by:

a) Dose projections using actual effluent data and actual
meteorological conditions as calculated in accordance with
PEP-3.4.1.

b) Dose projections using estimated or assumed data (if actual data

is unavailable) as calculated in accordance with PEP-3.4.1.
c) Field measurements at or beyond the site boundary.

2.0 Plant Occurrences Having Direct Consequences

2.1 In-Plant Releases

2.1.1 Failed Fuel as indicated by RCS activity >4,000 pCi/cc (dose
equivaient I-131).

2.1.2 Severe in-containment leak or spill, as indicated by the
drywell high range area monitor reading >1000 R/hr.**

2.2 Loss of any two of the three fiscion product barriers listed below:

a) Failed fuel causing RCS >40 pCi/el,
b) Loss of primary coolant boundary including:

i. Loss of Coolant Accident (as defined in " Alert", 2.2);
ii. Major Steam Line Break (as defined in " Alert", 2.3);

c) Loss of containment integrity including:
i. Failure to isolate containment.
ii. Rupture of containment vessel.

3.0 Event Combinations Likely to Lead to Core Melting

3.1 Loss of main condenser decay heat removal capability, (with poor
prognosis for recovery), AND either:

a) Failure of all Low Pressure Coolant Injection trains (with poor
prognosis for recovery), or.

b) Failure of all Service Water trains necessary for removing decay
heat (with poor prognosis for recovery).

3.2 Inability to achieve Hot Shutdown for >30 minutes.

**When instrumentation is installed and operable.

BSEP PEP-2.1 -13- . Rev. 3



EXHIBIT 2.1-1

EMERGENCY ACTION LEVELS (cont.)

GENERAL EMERGENCY (continued)

3.3 Inability to provide makeup water to the RCS (i.e., simultaneous
failure of IIPCI, LPCI, RCIC, Condensate and Feedwater), as indicated
by falling or low Reactor Vessel level with attempts to inject water
not successful within 15 minutes.

3.4 Loss of Coolant Accident coincident with failure of both Core Spray
System trains AND both Low Pressure Injection System trains.

BSEP PEP-2.1 -14- Rev. 3.
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PEP-3.4.1 INITIAL DOSE PROJECTIONS

) 1.0 Responsible Individual and Objectives

The Radiological Control Director is responsible to the~ Site Emergency
Coordinator for determining initial dose projections from readily available
data. The performance of the calculations may be delegated to the Dose
Projections Coordinator. The Radiological Control Manager will assume
responsibility for off-site dose projection after the Emergency Operations
Facility is activated.

!

: 2.0 Scope and App 1fcability

This procedure is intended to enable a rapid determination of the severity>

of an emergency. It shall be implemented as the first step subsequent to
recognition that an unplanned off-site release has occurred or could have+

occurred.

3 The dose projections calculated by use of this procedure are at the
! approximate site boundary and are to be compared against pre-established

criteria (Emergency Action Levels and Protective Action Guidelines) for
possible consequences off site, using exposures at or near the property,

: boundary as the benchmark. For more detailed evaluation of off-site
j consequences, use procedures PEP-3.4.2 through PEP-3.4.6 as appropriate. *

A simplified formula for estimating radiological consequences of an
'

accidental release to the atmosphere is:

'.].
D = Q .x. DCFi

! Q

where D = Dose in rem.

Q = Source Term (Step 3.1), generally as curies or curies per second.
a

1 r

X/Q = Atmospheric Dispersion Factor (Step 3.3), in units of sec/m , and
with values determined by atmospheric stability and wind speed.

:

DCF = Dose Conversion Factor (Step 3.4 or 3.5).

3.0 Actions

List of Exhibits,

3.4.1-1 Calculation Sheet for " Projected Dose Near Property Boundary"

3.4.1-2 Source Term Calculation From Plant Stack (High Range)

3.4.1-3 Source Term Calculation From Turbine Building Vent (High Range)
:

3.4.1-4 Metecrological Dispersion (x/Q) Values at BSEP Property Boundary
'

,

(4,000 ft) Elevated Release

,

i
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3.4.1-5 Meteorological Dispersion (x/Q) Values at BSEP Property
Boundary (4,000 ft) Ground Level Release

,

*i
3.4.1-6 Extr'apolation Ratio for Estimating Doses Beyond BSEP Property*'

Boundary (4,000 ft) Elevated Release

3.4.1-7 Extrapolation Ratio for Estimating Doses Beyond BSEP Property
Boundary (4,000 ft) Ground Level Release

NOTE: Exhibit 3.4.1-1 is for calculating and recording dose projections
near the site boundary. Steps 3.1 through 3.5 provide the input
for the calculations.

3.1 Calculate the source term in accordance with Exhibit 3.4.;-2 or

Exhibit 3.4.1-3.

3.1.1 Whole Body Dose Projections. Apply the source term directly
in terms of curias or curies /sec for whole body dose pro-
jections in column 1 of Exhibit 3.4.1-1.

3.1.2 Thyroid Dose Projections. App'y 15 percent of the calculated
source term in curies only in cc lumn 1 of Exhibit 3.4.1-1.

.

3.2 Determine the Atmospheric Stability Class. (J e following five
,

methods are in order of preferred use.)

3.2.1 If operable, use the plant computer or RC&T computer to
sf) obtain the Atmospheric Stability Class, wind speed and

'

wind direction, and record on Exhibit 3.4.1-1.

3.2.2 Call RC&T and request meteorological data in accordance with
EI-27.3 Appendix A.

3.2.3 Call Raleigh and request assistance from meteorological
Section (PEP Appendix A-4).

3.2.4 Call National Weather Service for area conditions (PEP
Appendix A-4). -

3.2.5 If there is no meteorological data readily available, a
general estimate of the current Atmospheric Stability Class
can be made by visual observation, using the following table:

Sunny Cloudy Cloudy Clear
Day Day Night Night

light wind or calm B C E F
(54 m/sec or 8.9 mph)

moderately strong wind C D D D
(>4 m/sec or 8.9 mph)

.. NOTE: Assume Stability Class D whenever it is raining.

B3EP/Vol. XIII/ PEP-3.4.1 2 Rev. 2
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3.3 Determine the x/Q value(s).
'

.

3. 3.1 - Determine whether release was out stack. If so, Exhibit
3.4.1-4 is to used. If not, or if release location is
unknown, use Exhibit 3.4.1-5. Ask the Site Emergency
Coordinator or Radiological Control Director, as appro-
priate.

3.3.1.1 If wind speed has been inferred as per 3.2.5
above, use 2 m/sec (4.5 mph) for light wind
conditions and 4 m/sec (8.9 mph) for stronger
winds.

,

3.3.2 Read across the appropriate row based on wind speed to
the x/Q value under the Atmospheric Stability Class
determined in Section 3.2.

NOTE: The x/Q values in Exhibit 3.4.1-4 and Exhibit
3.4.1-5 are for distances corresponding generally
to the property boundary (approximately 4,000 ft).

3.3.3 Record the selected x/Q value in column 2 of Exhibit 3.4.1-1.

3.4 Determine the k' hole Body Dose Conversion Factor (DCF) from Table
3.4-1 and record in celumn 3 of Exhibit 3.4.1-1.

..} NOTE: Select the dose conversion factor that has units of
3(R/hr)/(Ci/m ) where the source is given in terms of

Ci/sec; otherwise use R/(Ci-sec/m ) with the source given
in units of total curies released during the time period
of interest.

NOTE: If dose projection is for Thyroid (Iodine inhalation), go
to Step 3.5.

TABLE 3.4-1

k' HOLE BODY DOSE CONVERSION FACTORS

Accident Condition Dose Conversion Factor
3 3(R/hr)/(Ci/m ) R/(Ci-sec/m )

Unknown / unidentified 610 0.170

Major damage to fuel cladding 610 0.170

RCS leaks or steam line leaks 290 0.081
but no major cladding failure

Accidental discharge of waste gas 86 0.024

Fuel handling accident 43 0.012

BSEP/Vol. XIII/ PEP-3.4.1 3 Rev. 2



- . _ -. . .

|

'
.

!

!

.

3.5 Determine the Thyroid (Iodine inhalation) Dose Conversion Factor
e from Table 3.5-1 and record column 3 of Exhibit 3.4.1-1.
:7.) ..

NOTE: If Dose Projection is for Whole Body, go to St'ep 3.4.
;,

!
|

TABLE 3.5-1

[ THYROID DOSE CONVERSION FACTORS
1

Accident Condition Dose Conversion Factor

Rem /(Gi-sec/m )

Unknown / unidentified 63

Major damage to fuel cladding 63

; RCS leaks or steam line leaks 98
but no major cladding f ailure

Accidental discharge of waste gas 180

Fuel handling accident 280

.
3.6 Perform the multiplications and record the projected dose in column 4

! of Exhibit 3.4.1-1 and initial and date each calculation in column 5.

NOTE: If the release was via the stack (elevated), maximum radio-
logical exposures could occur beyond the property boundary

i depending on stability class. Refer to Step 3.8 and Exhibit
1 3.4.1-6 to project doses at distances beyond the property
j boundary.

CAUTION: These projections pertain to the radioactive gases at ground
level and do not include radiation from an overhead cloud
that may contribute to the whole body dose at ground level.
Under certain meteorological conditions (elevated release
and E, F, or G stability classes), direct radiation from an

i overhead plume may produce somewhat higher' doses than those
calculated by this procedure.

3.7 Report the projected dose near the site boundary to the Radiological
Control Director (Radiological Control Manager if Emergency Operations3

'
Facility is activated) or Site Emergency Coordinator. If an elevated
release, determine and report maximum off-site projected doses as per
Step 3.8.

; CAUTION: The following step provides a quick first cut at determining
; radiological exposures off site. It is included to aid in
f developing additional perspective on accident consequences.*

i- PEP-3.4.2 and PEP-3.4.3 should be used as the basis for:

|- [ more detailed assessments, particularly those in support of
evaluations of possible protective actions.
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3.8 The following steps can be used as an initial method to determine,

'

.:{ the dose at distances in increments out to 10 ciles from the plant.

3.8.1 If the release was via the stack, use Exhibit 3.4.1-6;
and if not, use Exhibit 3.4.1-7. i

NOTE: These exhibits should provide the ratio of x/Q
at the new distance compared to the property
boundary x/Q. Assume the same stability class
as found in Step 3.2.

3.8.2 Multiply the dose calculated in Step 3.6 by the ratio
foend in Exhibit 3.4.1-6 or 3.4.1-7. The result is the
projected dose at the distance identified in the left-hand
columns.

-

1

I

|
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EXHIBIT 3.4.1-1

1- PROJECTED DOSE NEAR PROPERTY BOUNDARY-

Projected Dose = (Source Term) (x/Q) (Dose Conversion Factor). .

Column 1 Column 2 Column 3 Column 4 Column 5

Source Term ( ) x/Q( ) Projected

Ci or Ci/sec for (sec/m ) DCF(3)(4) Dose (RE.M Time /
3

whole body - Ci or Rem /hr) Initial
only for thyroid

1

.C}

i

1,
*

(I) Obtain from Step 3.1
() Obtain from Step 3.3
() Obtain from Step 3.4 for Whole Body
() Obtain from Step 3.5 for Thyroid

BSEP/Vol. XIII/ PEP-3.4.1 6 Rev. 2
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EXHIBIT 3.4.1-2

Source Term Calculation From Plant Stack (High Range)

.]~ , y.i,
.ei .1 s.e ,e 32

, g.; ,1
1 , i, q, 7 ;i i ,,

. . . . . . . . , . ...,f .

l l | | | | | | | | |j 1
'

| | | | | | | / |, -3 ,,- 3
- .. :i1
II *1 e i e ,

,
,. *

ji . i ! / . . i

t | V
c z

l / l, . .g ,e-4
,. 3

.:.e
l. "u ,, ,.

.

, . .
_

*. ,, .d I | ' i/ e i
'

G V
2-

x , .-r / ^ ,o
i

n - :::in> -

.. g 7
C , i /

.

a i /
. fi
i i . n

b I | | ll

5 fl | | || || T. ' ,
.<

% ::*b.
;--

. .
. , ,

* Lo
- !

|> }
+ i !i.

,
,

} _' 'I i
d N

. ,, Tre

.cos 2 3 956jp *8 556*j':i a * *t s *j': Po
2 . *' I . 5 5C : 'c A

'5k * * i rp{ soof t t

Indicated Dose R/hr

Temporarv Gaseous Effluent Monitors

To determine total release activity from the plant stack:

1. Read the actual specific activity (curies /cc) from the graph as
a function of the dose rate (R/hr) indicated on the meter.

2. Read flow meter for the specific release point (SCFM).

3. Calculate total release in curies /sec = specific activity (Ci/cc) x
flow rate (SCFM) x 28300 (cc/SCF) x .0167 (min /sec)

.

pR_

4 Calculate total release in curies = specific activity (C1/cc) x flow
rate (SCFM) x 28300 (cc/SCF) x duration of release in minutes. IfI release is continuoua, recalculate every 30 minutes.
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EXHIBIT 3.4.1-3

Source Term Calculation From Unit No. 1 and/or No. 2 Turbine Building Vent (High Range)
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lndicated Dose, R/hr

Temporary Gaseous Effluent Padiation Monitors

To determine total release activity from a Turbine Building vent:

1. Read the actual specific activity (curies /ce) from the graph as a function
of the dose rate (R/hr) indicated on the meter.

2. Read the flow meter for the specific release point.

3. Calculate total release in curies /sec = specific activity (Ci/cc) x flow
rate (SCn!) x 28300 (cc/Scr) x .0167 (min /sec) . ,

0, R

4 Calculate total release in curies = specific activity (Ci/cc) x flow rate
(SCRI) x 28300 (cc/SCF) x duration of release in minutes. If release is
continuous, recalculate every 30 minutes. -

')
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Exhibit 3.4.1-4 !

.@" .. Meteorological Dispersion (X/Q) Values at
BSEP Property Boundary (4000 Ft.) Elevated Ralease

x/QValuesByAtmosphericgtabilityClassWind Speed (Units: sec/m )

mph m/sec A B C D E F G

-6 -5 -5 -8 -12 -252 0.9 2.0x10 1.0x10 1.6x10 2.5x10i 7.8x10 1.8x10 2.6x10
3 1.3 1.3x10[ 7.0x10j 1.0x10j 1.6x10[ 5.2x10_8 1.2x10 1.7x10,;f

- ~

4 1.8 1.0x10 5.2x10 7.8x10 1:2x10 3.9x10 9.0x10
l.3x10 ~5

3'
~I -6 -6 ~7 -8 -13 -25 2.2 8.1x10 4.2x10 6.3x10 9.8x10 3.1x10 7.2x10 1.0x106 2.7 6.7x10 3.5x10[6 5.2x10[0 8.2x10[7 2.6x10[3 6.0x10_"f38.6x10[6

8 3 0
67 3.1

5.8x10_7 3.0x10 4.5x10 7.0x10 2.2x10 5.1x10 ' *1-6 -68 3.6
5.0x10 7 2.6x10 3.9x10 6.2x10_7 2.0x10- 4.5x10 6 Ax10

-8 -13 -26-

-6 -6 -13 -269 4.0 4.5x10,7 2.3x10 34x10 5.5x10_7 1.7x10_8 4.0x10 5 Jx10-6 -6 g -13 -2610 4.5 4.0x10_ 2.1x10 3.1x10 4.9x10_7 1.6x10 3.6x10 5.1x10
11 4.9 3.7x10_7 1.9x10 2 Jx10

4.5x10_7 1.4x10-
3.0x10 3x10_26

-6 -6 7 -8 -13 -26
-6 -6 3.2x10 4.7x1012 5.4 3.4x10_7 1.8x10 2.6x10 4.1x10,7 1.3x10_8

-13 -

3.1x10_7 1.6x10 2.4x10
3.8x10_7 1.2x10-

2.6x10 3.7x10

-6 -6 g -13 ,613 5.8 2.8x10 0x1014 6.2 2.9x10,7 -6 -6
1.1x10_8

-13 -61.5x10 2.2x10 3.5x107 -6 -6 g g -13 -2615 6.7 2.7x10 1.4x10 2.1x10 3.3x10 1.0x10 2.4x10 3.4x1016 7.2 2.5x10[ 1.3x10[6 2.0x10[0 9

2.1x10_f33.2x10[269.8x10[g 2.2x10_" 3
3.1x106 6'7 7.6 2.4x10,,7 1.2x10 1.8x10 6

-6 -6 2.9x10_7 9.2x10_g 3.0x10'

'

_ , 8.0 2.2x10 1.2x10 1.7x10 2.7x10 8.7x10 2.0x10 "'3
2.9x10

3 -26
I19 S.5 2.1x10[7 1.1x10[6 1.6x10,"6 2.6x10'7 8.2x10 1.9x10[ 2.7x10h_720 8.9 2.0x10 l'.0x10 1.6x10 2.5x10 7.8x10 1.8x10 2.6x10 ~6-7 -6 -6 -7 ~9 -13 -2621 9.4 1.9x10 1.0x10 1.5x10 2.3x10 7.4x10 1.7x10 2.4x10-7 -7 -6 -7 -9 -13 -2622 9.8 1.8x10 9.5x10 1.4x10 2.2x10 7.1x10 1.6x10 2.3x10~I -0 ~9 -13 -2623 10.3 1.8x10 9.1x10 1.4x10 2.1x10'I 6.8x10 1.6x10 2.2x10

~

~7 -6 ~7 ~9 -1324 10.7 1.7x10 8.8x10 1.3x10 2.0x10 6.5x10 1.5x10 2.1x10-26,
~

~I -6 -I -9 ~13 -2625 11.2 1.6x10 8.4x10 1.2x10 2.0x10 6.2x10 1.4x10 2.0x10
~

-7 -6 -7 -9 -13 -2626 11.6 1.6x10 8.1x10'I 1.2x10 1.9 10 6.0x10 1.4x10 2.0x10
1.5x10[f 7.8x10[I 1.2x10_6 1.8x10[7 5.8x10 1.3x1027 12.1 ~

28 12.5 1.4x10 7.5x10 1.1x10 1.8x10 5.6x10 1.3x10 -
1.9x10[267 7

-9 -13 1.8x10 "6-6
1.4x10'7

29 13.0 ~

1.7x10'I 5.4x10 1.2x10 1.8x10 -27.2x10 1.1x10
~7 -0~

30 13.4 1.3x10 7.0x10 1.0x10 1.6x10- 5.2x10 1.2x10 1.7x10
-9 -13 -26

Note: If wind speed is between adjacent values, use the lower value to find X/Q.

.

'

a

?<

-
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EXHIBIT 3.4.1- 5 -

- METEOROLOGICAL DISPERSION (X/Q) VALUES AT

BSEP PROPERTY BOUNDARY (4000 Ft.) GROUND LEVEL RELEASE

X/Q Values by Atmospherig) StabilityWind Speed (Units: sec/m

:i oph m/sec A B C D E F G

2.1x10_6
9.2x10)6

3.9x10j 1.2x10 5 2.3x10j 5.4x10j 1.3x10j
4-

2 0.9 1.4x10
3 1.3 1.4x10 2.6x10 .9x10 1.6x10 3.6x10 8.8x10-6 -5 -5 -4

2.7x10 '4
4 1.8 1.0x10 6.9x10 2.0x10 5.9x10 . 1.2x10 -4-

-

6.6x10~7 -0 -5 ~3 -5 -45 2.2 8.2x10 5.5x10 1.6x10 4.7x10 9.3x10 2.2x10 5.3x10
~

-7 -6 -5 -5 -5 -4 ~46 2.7 6.9x10 4.6x10 1.3x10 4.0x10 7.8x10 1.8x10 4.4x10
7 3.1

5.9x10[7 4.0x10j 1.1x10j
5.8x10| 1.5x10j 4-

3.4x10 6.7x10_ 3.8x10-
1.4x10 3.3x10_4

8 3.6
5.2x10_7 3.5x10 9.8x10 3.0x10-6 -6 -5 -5 -4 49 4.0 4.6x10 3.1x10 8.7x10 2.6x10 5.2x10 1.2x10 , 2.9x10

10 4.5 4.1x10,7 2.8x10_6 7.Bx10j
~ ~

2.4x10 4.7x10,,5 1.1x10 ' 2.6x10[4
~ ~ 4

11 4.9 3.7x10,7 -52.5x10 7.1x10 2.2x10 4.2x10 9. x107 -6 -6 -5 -5 -5 x10_412 5.4 3.4x10 2.3x10 6.5x10 2.0x10 3.9x10 9.0x10 2.2x10-6 ~0 -5

3.2x10)72.0x10j 5.6x10j
13 5.8

~

2.1x10 6.0x10 1.Sx10 3.6x105 8.3x10 2.0x10-5 -4-

14 6.2 1.9x10j2.9x10 1.7x10 3.3x10] 7 7x10
15 6.7 2.7x10 ' 1.8x10 5.2x10 1.6x10 3.1x10 - 7.2x16 1.8x10 '-7 -6 -6 -5M ., 7.2 2.6x10 1.7x10 4.9x10 1.5x10 2.9x}0 3 6.8x10 1.6x10'-5-

-I -6 -6 -5 -3 -5 1.6x10h
_ ,' ) 7.6 2.4x10 1.6x10 4.6x10 1.4 10 2.7x10 6.4x10-

1.5x10 ''

-

-7 -6 -6 -518 8.0 2.3x10 1.5x10 4.3x10 1.3x10 2.6x105 6.0x105
-

-7 -0 -6 -519 b.5 2.2x10 1.4x10 4.1x10 1.2x10 2.4x10 3 5.7x10'5 l.4x10
~ ~

-7 -0 -6 -520 8.9 2.1x10 1.4x10 3.9x10 1.2x10 2.3x10 3 5.4x10- 1.3x10 -0-

1.2x10)6
3.7x10j 1.1x10 2.2x10'_3 5.1x101.3x10 521 9.4 2.0x10 1.3x10j522 9.8

1.9x10_7 3.6x10 1.1x10 2.1x10 x10
1.2x10_4-6 -5 -5 -53 23 10.3 1.8x10,7 1 2x10 3.4x10 1.0x10 2.0x10 x10
1.1x10_4

-

-6 -6 -6 -5 -524 10.7 1.7x10 1.2x10 3.2x10 9.9x10 1.9x10 4.5x10 1.1x10~I25 11.2
1.6x10_7 1.1xloj 3.1x10j 9.5x10j 1.9x10[5 4.3x10 1.0x10j26 11.6
1.6x10_7 1.1x10 3.0x10 9.1x10 1.8x10 x10 1.0x101

-6 -6 -6 -5 -5 -527 12.1 1.5x10 1.0x10 2.9x10 8.8x10 1.7x10 4.0x10 9.8x1028 12.5 1.5x10'I 9.9x10 2.8x10 8.5x10 1.7x10 3.8x10 9.4x10
-6 -6 -5 -5 -5

-

29 13.0 1.4x10'I 9.6x10 2.7x10 8.2x10 1.6x10 3.7x10 9.1x10
-7 -6 -6 -5 -5 -5

-7 ~I -6 -6 -5 -5 -530 13.4 1.4x10 9.2x10 2.6x10 7.9x10 1.6x10 3.6x10 8.8x10

Note: If wind speed is between adjacent values, use the lower value to find X/Q.

. .

) l
'
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EXHIBIT 3.4.1- 6 -

EXTRAPOLATION RATIO FOR ESTIMATING DOSES BEYOND
"i

BSEP PROPERTY EOUNDARY (4000 Ft.) ELEVATED RELEASE
-

D| stance
From Plant Extranolation Ratios bv Atmosoberic Stability Class
Milesikm I A ] B | C ~) D | E | F | G

~1 -1 ~1 21 1.6 4.6x10,2 6.8x10 8.3x10 2.4x10 6.8x10 1.9x10 4.1x10~1 ~1 1 4 122 3.2 6.1x10 2.0x10 3.6x10 3.6x10 5.4x10 9.7x10 4.3x10-2 -1 ~1 1 5 153 4.8 3.6x10 1.4x10 1.8x10 3.0x10 7.4x10 4.9x10 8.7x10-2 -2 -1 1 6 164 6.4 1.1x10 6.5x10 1.1x10 2.2x10 7.4x10 1.0x10 3.9x10-3 -2 -2 1 0 175 8.0 3.7x10 3.2x10 7.8x10 1.8x10 6.8x10 1.4xL0 1.4x10-3 -2 -2 1 0 176 9.7 2.2x10 2.2x10 5.7x10 1.5x10 6.3x10 1.6x20 3.9x10-3 -2 -2 1 6 177 11.3 1.3x10 1.7x10 4.3x10 1.3x10 5.7x10 1.6x10 7.6x10~4 -2 -2 # 1 6 188 12.9 C.9x10 1.3x10 3.4x10 1.0x10'1 5.3x10 1.7x1')6 1.1x10~4 -2 -2 1 189 14.5 6.1x10 ' 1.1x10 2.7x10 9.5x10- 4.Ex10 y,7xyg 1.6x10-3 -2 -1 6 lb
~

10 16.1 4.3x10 8.5x10 2.3x10 8.4x10 4.4x10 1.7x10 2.0x10

NOTE: With an Elevated Release maximum' radiological exposures may occur beyond the property
boundary depending on stability class. The following table indicates the downwind
distance where maximum exposures are likely to occur as the result of an elevated
release.

Stability Class Downwind Distance

'I A 0.27 Miles (0.43 km)
B 0.45 Miles (0.72 km)
C 0.76 Miles (1.22 km) [ Property Boundary]*

D 1.8 Miles (2.9 km)
E 3.5 Miles (5.6 km)
F 9 Miles (14.5 km)
G 33 Miles (53 km) *

->

.t

-
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EXHIBIT 3.4.1-7
.

4 EXTRAPOLATION RATIO FOR ESTIMATING DOSES BEYOND
: .- ) BSEP PROPERTY BOUNMRY (4000 Ft.) GROUND LEVEL PILEASE

,

Distance
From Plant Extranolation Ratios bv Atmospheric Stability Class

'

thles i km I A B | C | D | E F G

~1 b 5.9x10 6.3x10 6.6x10 6.6x10~ 6.6x10
~1 -1 ~1 ~1 ~1

5.8x10'f1.7x10[f 2.2x10f
1 1.6 4.6x10

~2 ~1
2.4x10,f 2.5x10,11.5x10[

~

2.3x102 3.2 6.0x10,2
~

_13 4.8 1.8x10 6.8x10 ' 7.7x10 ' 1.2x10 1.2x10 1.3x10 1.4x10-3 -2 -2 -2 -2 -2 -24 6.4 7.1x10 3.9x10 4,6x10 7.5x10 8.4x10 8.9x10 9.8x10-3 -2 , -2 -2 -2 -2 -25 8.0 3.6x10 2.5x10 3.2x10 5.5x10 6.2x10 6.7x10 7.3x10-3 -2 -2 -2 -2 -2~

6 9.7 2.2x10 1.7x10 2.2x10 4.2x10
4.7x10) 4.1x10[2 4.7x10

5.2x10 5.8x10
1.2x10j 1.2x10[j 1.6x10[2 3.2x10j7 11.3 3.7x10

8 12.9 8.7x10 9.7x10 1.3x10 2.7x10 3.2x10 ~2 3.6x10 ' 4.0x10~0 ~3 -2 -2 -2 -29 14.5 6.0x10 7.7x10 1.1x10 2.3x10 2.7x10 3.1x10 3.4x10
-

~4 -3 -3 -2 -2 -2 -210 16.1 4.2x10 6.4x10 8.6x10 2.0x10 2.3x10 2.7x10 3.0x10

.

**

.

.

.

>

.

; a
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PEP-3.4.2 WHOLE BODY DOSE PROJECTIONS.

1.0 Responsible Individuals and Objectives

The Radiological Control Director or the Dose Projection Coordinator is
responsible for calculating whole body dose projections to be used by the
Radiological Control Director and the Site Emergency Coordinator in
determining and evaluating possible off-site consequences from a release
of radioactivity. The Radiological Control Manager shall assume responsi-
bility for calculating off-site whole body dose projections (to be used
by the Emergency Response Manager) after the Emergency Operations Facility
is activated.

2.0 Secpe and Applicability

This procedure is intended to be used for all manual calculations of'

whole body dose subsequent to that in PEP-3.4.1, " Initial Dose Projections."
It is intended to provide realistic assessment of doses at any point in
the EmerFency Planning Zone (EPZ). This procedure shall be performed
periodically as directed by the Radiological Control Director, (Radiological

*

Control Manager after the Emergency Operations Facility is activated).
j These projections pertain to the radioactive gases at ground level and do

not include radiations from an overhead cloud that may contribute to the,

whole body dose at ground level.
<

Provisions are included for:,

1) Determining the Atmospheric Dispersion Factor (X/Q) at any point;

i downwind in the Plume Exposure Planning Zone based on the Atmospheric
j Stability Class and the distance to that point from the point of
! release.

] 2) Correcting the dose to account for the time after shutdown that the
i source data is taken,

i 3) Correcting from a semi-infinite cloud to finite cloud.

] 4) Correcting for distance away from the centerline of the cloud.

3.0 Actions.

,

i List of EXHIBITS:

3.4.2-1 "Whole Body Dose Projections";
'

3.4.2-2 10 Mile EPZ Map (Example)
i 3.4.2-3 50 Mile EPZ Map (Example)

3.4.2-4 Xu/Q with Distance for Elevated Releases
3.4.2-5 Xu/Q with Distance for Ground Level Releases.

3.4.2-6 Horizontal Dispersion Coefficient as a Function of Downwind
Distance From the Source

3.4.2-7 Vertical Dispersion Coefficient as a Function of Downwind
Distance From the Source<

3.4.2-8 Whole Body Dose Conversion Factors
,

3.4.2-9 Finite Cloud Correction Factors'

3.4.2-10 Doses at Various Distances From Cloud Centerline
,

,

BSEP PEP.3.4.2 1- Rev. 2-
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Note: EXHIBIT 3.4.2-1, "Whole Body Dose Projections,"
is for recording and calculating dose projections.
Steps 3.1 through 3.7 provide input for the
calculations.

3.1 Use the source term calculated in accordance with appropriate PEP-
Section 3.6, " Source Term Assessments and Estimates of Core Damage."
Enter the Source Term Value in column 1 of EXHIBIT. 3.4.2-1.

3.2 Determine the Atmospheric Stability Class

Note: Steps 3.2.1 through 3.2.5 are in order of preferred use.;

3.2.1 If operable, use the plant computer or RC&T computer to
obtain the Atmospheric Stability Class, wind speed and.

wind direction, and record on EXHIBIT 3.4.2-1.

Note: The wind speed and wind direction should be that
best approximating the effective height of the
release. This may be determined by various
plant monitors. Where available, results from
plume tracking / monitoring should be used to
confirm or modify these estimates.

3.2.2 If the computers are not accessible, determine the Atmospheric
j Stability Class, wind speed, and wind direction in accordance
'

with EI-27.3, Appendix A, " Manual Met Tower Data Aquisition,"
and record on EXHIBIT 3.4.2-1.

'
3.2.3 If the on-site meteorological station is completely inoperable,

the following can be performed to obtain an estimate of
the on-site wind speed and direction, and the appropriate

*

Atmospheric Stability Class.

j 1) Call the National Weather Service Office at Wilmington,
North Carolina, for the current weather observations.

,

Obtain the following information from the meteorological
forecaster who is on duty:

a. Station for which data is given

b. Wind speed (knots)

; c. Cloud cover (in tenths of total)

d. Cloud ceiling (feet above ground)

e. Wind direction (N, S, E, etc.)
.

2) Load the programmed cassette (the same cassette used in
the Automated Dose Projection Procedure, PEP 3.4.5) into,

the HP9830A, enter LOAD 3 EXECUTE, and enter RUN EXECUTE.i

'i
BSEP PEP.3.4.2' -2- Rev. 2.
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NOTE: Press the EXECUTE button after each entry into
the computer to allow the program to proceed.

3) The display will read " WIND SPEED (knots)." The program-
is asking for the wind speed in knots for the NWS observation
station. Enter the appropriate response (example.. 1.0,
3.0, or 0.0 for a calm wind). -

4) The display will read " CLOUD COVER (TENTHS)." The program
is asking for the total cloud cover of the sky in tenths.
That is, if the sky is overcast, 10/10ths would be the
condition. The proper response to the computer would be
to anter 10. If the sky was clear, the appropriate response
to the computer would be to enter 0. Enter the appropriate
response.

5) The display will read " CLOUD CEILING (FEET)." The program
is askir:g for the height of the most obscure cloud deck

above the ground level. Enter the appropriate response
(example.... 1000.).

6) The display will read "JULIAN DATE." The program is
asking for the current JULIAN DATE, that is, the number of
calendar days since the first of the calendar year. Enter
the appropriate response.

7) The display will read " CURRENT TIME (24-hour clock)." The
program is asking for the current time (EASTERN STANDARD
TIME) in the common 24-hour clock (that is, N00N=1200 and
midnight =0000.; all other times are reported such as
1 p.m. = 1300). Enter the appropriate response.

8) The computer program will now compute the appropriate
Atmospheric Stability class, based upon the weather
observations entered into the computer. The output will
be displayed on the visual screen as follows:

Wind speed = (number) mph

Atmospheric Stability Class = (letter)

NOTE: The letter for the Atmospheric Stability class
will be the Pasquill Stability indicator, plant
process computer.

9) Obtain and record wind direction and speed on EXHIBIT,

3.4.2-1. Use the correct Atmospheric Stability class in
the Dose Calculations.

3.2.4 Call the Licensing & Permits Section in Raleigh and request
meteorological data (see PEP Appendix A.4).

3.2.5 If there is no meteorological data readily available,
estimate the wind speed and direction, and determine and
circle appropriate Atmospheric Stability Class.

BSEP PEP.3.4.2 -3- Rev. 2.
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Sunny Cloudy Cloudy Clear
Day Day Night Night

light wind or calm B C E F
(14m/s) = (18.9 mph)

moderately strong wind C D D D
(>4m/s) = (>8.9 mph)

Record wind direction and stability class on EXHIBIT 3.4.2-1.

Note: Assume Stability Class D whenever it is raining.

3.3 Locate and mark with an "X" the point of interest on either EXHIBIT 3.4.2-2

(10 Mile EPZ) or EXHIBIT 3.4.2-3 (50 Mile EPZ) and estimate the
distance in meters or miles to be used in Step 3.4

Note: EXHIBITS 3.4.2-2 and 3.4.2-3 are examples only. DO NOT
USE. Use an appropriately scaled (larger) map provided.

3.4 Determine the Atmospheric Dispersion Factor, X/Q, by_using either
Step 3.4.1 or Step 3.4.2. Step 3.4.1 makes use of Xu/Q versus
distance curves by stability class. Step 3.4.2 makes use of the
original equation from which the curves in Step 3.4.1 were generated.

3.4.1 Determine the Atmospheric Dispersion Factor, X/Q, using
either EXHIBIT 3.4.2-4 if the release is via the stack or
EXHIBIT 3.4.2-5 if the release is considered from ground
level.

3.4.1.1 Using the distance determined in Step 3.3, locate the
distance on either of the horizontal axes of the
EXHIBIT.

3.4.1.2 Read up or down to the line for the appropriate
stability class as determined in Step 3.2.1, 3.2.2,
or 3.2.3.

3.4.1.3 Record the appropriate XE/Q from the vertical scale
for use in Step 3.4.1.5.

3.4.1.4 Record the u (wind speed) from Step 3.2.1, 3.2.2, or
3.2.3 for use in Step 3.4.1.5.

3.4.1.5 Calculate the X/Q for the point of interest and enter
in Column 2 of EXHIBIT 3.4.2-1.

_

X Xu ;=
Q Q

X _
-

q
- 1 _

BSEP PEP.3.4.2 -4- Rev. 2
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Note: Wind speed must be in units of m/sec.,

3.4.2 Determine the Atmospheric Dispersion Factor, X/Q, using4

the following equation where concentration is to be cal-
culated along the' centerline of the plume at ground level.

2

exp [-1 /_H } ]X= 1

Q no ou 2 10,

y z z

where X/Q = Atmospheric Dispersion Factor,
3

sec/m ,
i

n= 3.1415.

u= average wind speed, m/sec.

H= release emission height (100 m
for stack releases, O m for-

ground level releases).

horizontal dispersion coefficient,o =
Y m; (see EXHIBIT 3.4.2-6).,

o,' = vertical dispersion coefficient,
| m; (see EXHIBIT 3.4.2-7).

Note: To find a for Stability Class G, multiply1

Y
;

the o for Stability Class F by 2/3. To1 y
find a for Stability Class G, multiply the

I
o for Stability Class F by 3/5.

4 2

| 3.5 Determine the Dose Conversion Factor corresponding to the time that
I the cloud is projected to pass by the point of interest.

3.5.1 Estimate the time of cloud passage over the point of
interest (x):

distance to pbint of*

interest (in meters) *
,

time after shutdown (in hours) + 3600u
.

= hours
.:

3.5.2 Select the Dose Conversion Factor from EXHIBIT 3.4.2-8,.

corresponding to the cloud pasgage time of 3.5.1. Use the
' value in units of (R/hr)/(Ci/m ) if the source term being

used is given in terms of Ci/sec. If the source term is

,

t
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3
in curies, use R/(Ci-sec/m ). Record it in Column 3 of
EXHIBTT 3.4.2-1.

Note: Multiplication of columns 1, 2, and 3 of EXHIBIT
3.4.2-1 results in a projected dose for a semi-
infinite cloud at the distance and time specified
if the point is on the centerline of the cloud.

3,6 The value in Column 3 of EXHIBIT 3.4.2-1 will overestimate doses at

distances within 10 miles. EXHIBIT 3.4.2-9 provides correction
factors to account for the finite size of the cloud versus that dose
assumed in Step 3.5.2. EXHIBIT 3.4.2-9 is only applicable for times
less than 3 1/2 hours after reactor shutdown.

3.6.1 Select the appropriate distance (from Step 3.3).

3.6.2 Read across the row to the appropriate Stability
Classification Column (from Step 3.2).

3.6.3 Record the Finite Cloud Correction Factor in column 4 of
EXHIBIT 3.4.2-1.

3.7 If the point of interest is not on the centerline of the cloud,
correct the Dose for lateral distance (y) deviation.

3.7.1 Estimate the lateral distance (y) between the point of
interest and the centerline of the cloud using the appro-
priate maps.

(m)Record: y =

Note: If not otherwise known, the lateral dista'nce (y)
between the point of interest and the centerline of
the cloud is estimated by use of triangulation of the
point with respect to the plant and the cloud centerline
sector on the appropriately scaled map.

3.7.2 Using EXHIBIT 3.4.2-6, determine o as a function of
distance (Step 3.7.1)andStabilityClass (Step 3.2) by
locating the distance on the horizontal axis, read up to
the diagonal line for the stability cla ss and read the o
from the left vertical axis. Y

Note: To find a for stability class G, multiply the
for st5bility class F by 2/3.o

Y

3.7.3 Divide the lateral distance by a to determine the number
Yof a 's between the cloud center line and the point of

inteYest.

3.7.4 Using the number of a 's, refer to EXHIBIT 3.4.2-10 and
determine the dose coXversion factor. Locate the number
of a 's on the horizontal axis, and read up to the distance

Y

BSEP PEP.3.4.2 -6-
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of 0 (meters). Read across to the vertical axis to obtain
the 5ppropriate correction factor (CF). Enter this value

!

in Column 5 of EXHIBIT 3.4.2-1. |

3.8 Perform the multiplications and record the projected dose in column,,

6 of EXHIBIT 3.4.2-1 and next to the appropriate mark (X) on the
map. Initial and date each calculation in Column 7.

3.9 Report the Whole Body projected dose to the Radiological Control->

Director or Site Emergency Coordinator. Report to the, Radiation
Control Manager if the Emergency Operations Facility has been,

I activated.

3.10 To estimate a source term based on measured radiation levels in the
environment these procedures need only be performed in reverse
order, solving for the unknown value in Column 1 of EXHIBIT 3.4.2-1.

.

I

J

,

I
< .

i :

,

;
,

#

J

J

;
5

.

..

i

:

I
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Wi!01.E BODY DOSE PROJECTIONS
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(m/sec) (FROM) Class Downwind Factor Correctica or Rem /hr)
Distance Factor
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'
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<
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N * Column 6 m Column I Column 2 Column 3 . Column 4 Column 5
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EXHIBIT 3.4.2-8

WlIOLE BODY DOSE CONVERSION FACTORS FOR A SEMI-INFINITE CLOUD

Time After Dose Conversion Factors
Reactor Shutdown R/hr R

(hr) Ci/m Ci-sec/m3 3

0 650 0.18

0.5 610 0.17

1 470 0.13

1.5 430 0.12

2 330 0.092

2.5 350 0.097

3 340 0.094

3.5 330 0.091

4 290 0.081

4.5 270 0.075

5 260 0.071

6.5 210 0.059

8 180 0.050

10 150 0.042

12.5 120 0.033

15 130 0.035

24 86 0.024

48 36 0.010

72 43 0.012.

Source: RG 1.109 Table B-1, ORIGEN Run for inventories
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EXHIBIT 3.4. 2-10 Dose at Various Distances from Cloud Centerline |
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EXIII3IT 3.4.2-9

FINITE CLOUD CORRECTION FACTORS

(Not Valid for times greater than 3-1/2 hours after 6x Shutdown)*

Ratio of Actual Centerline Cloud Doses to Assumed
Distance Semi-Infinite Cloud Dose for Various Stability Classes

101 Miles "A" "B" "C" "D" "E" "F" "G"

1 0.6 0.78 0.71 0.58 0.44 0.35 0.25 0.16

1.22 0.76 0.81 0.75 0.63 0.50 0.40 0.29 0.20

1.5 0.9 0.84 0.80 0.70 0.55 0.46 0.35 0.24

1.6 1.0 0.86 0.80 0.70 0.58 0.48 0.35 0.25

2 1.2 0.91 0.83 0.76 0.64 0.55 0.42 0.31

3 1.9 0.93 0.90 0.83 0.75 0.68 0.54 0.41

3.2 2.0 0.93 0.90 0.85 0.76 0.69 0.56 0.43

4 2.5 0.94 0.91 0.88 0.80 0.74 0.60 0.48

5 3.1 1 0.92 0.90 0.84 0.79 0.70 0.55

7 3.7 1 0.94 0.91 0.89 0.84 0.76 0.65

8 5.0 1 0.95 0.92 0.90 0.88 0.79 0.69

10 6.2 1 1 0.94 0.91 0.89 0.83 0.73

15 9.3 1 1 1 0.93 0.91 0.89 0.81

16.1 10.0 1 1 1 0.94 0.92 0.90 0.83

Note: Based on 0.7MeV E (representative of first 30 minutes after
shutdown). At longer times (greater than approximately 3-1/2 hr),
actual dose will begin to approach semi-infinite cloud dose, and this
table should no longer be used. Instead assume that all ratios are 1.,

(Source: Meteorology & Atomic Energy Figure 7.14)
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PEP-3.4.3 TIIYROID DOSE PROJECTIONS

1.0 Responsible Individuals and Objectives

The Radiological Control Director or the Dose Projection Coordinator is
responsible for calculating thyroid dose projections to be used by the
Radiological Control Director and the Site Emergency Coordinator in
determining and evaluating possible off-site consequences from a release
of radioactivity. The Radiological Control Manager will assume responsi-
bility for thyroid dose projections after the Emergency Operations Facility
is activated.

2.0 Scope and Applicability

This procedure is intended to be used for all manual calculations of
thyroid doses subsequent to that in PEP-3.4.1, " Initial Dose Projectio,s."
It is intended to provide realistic assessment of doses at any point in
the Emergency Planning Zone (EPZ). This procedure shall be performed
periodically as directed by the Radiological Control Director (Radiological
Control Manager af ter the Emergency Operations Facility is activated).

Provisions are included for:

1) Determining the Atmospheric Dispersion Factor (x/Q) based on the
Atmospheric Stability Class and distance of the point of the dose
projections from the point of release;

2) Correcting the dose to account for the time after shutdown that the
source data is taken; and

3) Correcting for distance away from the centerline of the cloud.

3.0 Actions

List of EXHIBITS:

3.4.3-1 " Thyroid Dose Projections"
3.4.3-2 10 Mile EPZ Map (Example)
3.4.3-3 50 Mile EPZ Map (Example)
3.4.3-4 Xu/Q with Distance for Elevated Releases
3.4.3-5 Xu/Q with Distance for Ground Level Releases
3.4.3-6 Horizontal Dispersion Coefficient as a Function of Downwind

Distance From the Source
3.4.3-7 Vertical Dispersion Coef ficient as a Function of Downwind

Distance From the Source
3.4.3-8 Dose Conversion Factors for Iodine (Thyroid) Inhalation Dose

, 3.4.3-9 Doses at Various Distances From Cloud Centerline.

Note: EXHIBIT 3.4.3-1, " Thyroid Dose Projection Calculations,"
is for recording and calculating dose projections.
Steps 3.1 through 3.6 provide input for the calculations.

Note: If the source term, stability class, and X/Q are
known as a result of recently completing a whole body
dose projection, transfer information into columns 1

,

and 2 of EXHIBIT 3.4.3-1 and go to Step 3.5.

BSEP PEP-3.4.3 -1- Rev. 2.

.



.

3.1 Use the source term calculated in accordance with the appropriate
PEP Secton 3.6, " Source Term Assessments." The source term needs to
be in ~ terms of total curies of Iodine released. If the source term
is based on stack / vent monitor readings, use 15 percent of this
monitor-based source term. If the curies of iodine released can be
determined from isotopic analysis, use this source term directly.
Enter the Source Term Value in column 1 of EXHIBIT 3.4.3-1.

3.2 Determine the Atmospheric Stability Class

Note: Steps 3.2.1 through 3.2.5 are in order of preferred use.
'

3.2.1 If operable, use the plant computer or RC&T computer to
obtain the Atmospheric Stability Class, wind speed, and
wind direction.

,

Record: Stability Class
Wind Speed (m/sec)
Wind Direction

Note: The wind speed and wind direction should be that
best approximating the effective height of the
release. This may be determined by various
plant monitors. Where available, results from
plume tracking / monitoring should be used to
confirm or modify these estimates.

3.2.2 If the computer is not accessible, determine the Atmospheric
; Stability Class, wind speed, and wind direction in accordance

with EI-27.3, Appendix A, " Manual Met Tower Data Aquisition,"
and record on EXHIBIT 3.4.3-1.

1

3.2.3 If the on-site meteorological station is completely inoperable,
the following can be performed to obtain an estimate of

'

the on-site wind speed and direction, and the appropriate
Atmospheric Stability Class.

1) Call the National Weather Service Office at Wilmington,
North Carolina, for the current weather observations.

Obtain the following information from the meteorological
forecaster who is on duty:

Station for which data is givena.

b. Wind speed (knots)'

i c. Cloud cover (in tenths of total)
,

d. Cloud ceiling (feet above ground)
i

Wind direction (N, S, E, etc.)e.

2) Load the programmed cassette (the same cassette used in!

the Automated Dose Projection Procedure, PEP 3.4.5) into
the HP9830A, enter LOAD 3 EXECUTE, and enter RUN EXECUTE.

BSEP PEP-3.4.3 -2- Rev. 2.
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NOTE: Press the EXECUTE button after each entry into
the computer to allow the program to proceed.

3) The display will read " WIND SPEED (knots)." The program
is asking for the wind speed in knots for the NWS observation
station. Enter the appropriate response (example...l.0,
3.0, or 0.0 for a calm wind) .

4) The display will read " CLOUD COVER (TENTHS)." The program
is asking for the total cloud cover of the s,ky in tenths.
That is, if the sky is overcast, 10/10ths would be the
condition. The proper response to the computer would bc
to enter 10. If the sky was clear, the appropriate response
to the computer would be to enter 0. Enter the appropriate
response.

5) The display will read " CLOUD CEILING (FEET)." The program
is asking for the height of the most obscure cloud deck

above the ground level. Enter the appropriate response
(example.... 1000.).

6) The display will read "JULIAN DATE." The program is
asking for the current JULIAN DATE, that is, the number of
calendar days since the first of the calendar year. Enter
the appropriate response.

7) The display will read " CURRENT TIME (24-hour clock)." The
program is asking for the current time (EASTERN STANDARD
TIME) in the common 24-hour clock (that is, N00N=1200 and
midnight =0000.; all other times are reported sc:5 as
1 p.m. = 1300). Enter the appropriate response.

8) The computer program will now compute the appropriate
Atmospheric Stability class, based upon the weather
observations entered into the computer. The output will
be displayed on the visual screen as follows:

Wind speed = (number) mph

Atmospheric Stability Class = (letter)

NOTE: The letter for the Atmospheric Stability class
will be the Pasquill Stability indicator, plant
process computer.

,

9) Obtain and record wind direction and speed on EXHIBIT,

3.4.3-1. Use the correct Atmospheric Stability class in
the Dose Calculations.

3.2.4 Call the CP&L Meteorologist in Raleigh and request meteoro-
logical data (see PEP Appendix A.4).

d

3.2.5 If there is no meteorological data readily available,
estimate the wind speed and direction, and determine and
circle appropriate Atmospheric Stability Class.

BSEP PEP-3.4.3 -3- Rev. 2,
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.

Sunny Cloudy Cloudy Clear
Day Day Night Night

light wind or calm B C E F
(14m/s) = (18.9 mph)

moderately strong wind C D D D
(>4m/s) = (>8.9 mph)

Record Wind Speed and Direction and Stability Class on EXHIBIT
3.4.3-1. Assume Stability Class D if raining.

3.3 Locate and mark with an "X" the point of interest on either EXHIBIT

3.4.3-2 (10 Mile EPZ) or EXHIBIT 3.4.3-3 (50 Mile EPZ) and estimate
the distance in meters or miles to be used in Step 3.4

Note: EXHIBITS 3.4.3-2 and 3.4.3-3 are examples only. DO NOT
USE. Use an appropriately scaled (larger) map provided.

3.4 Determine the Atmospheric Dispersion Factor, X/Q, by_using either
Step 3.4.1 or Step 3.4.2. Step 3.4.1 makes use of Xu/Q versus
distance curves by stability class. Step 3.4.2 makes use of the
original equation from which the curves in Step 3.4.1 were generated.

3.4.1 Determine the Atmospheric Dispersion Factor, X/Q, using
either EXHIBIT 3.4.3-4 if the release is via the stack or
EXHIBIT 3.4.3-5 if the release is considered from ground
level.

3.4.1.1 Using the distance determined in Step 3.3, locate the
distance on either of the horizontal axes of the
EXHIBIT.

3.4.1.2 Read up or down to the line for the appropriate
stability class as determined in Step 3.2.1, 3.2.2,
or 3.2.3.

3.4.1.3 Record the appropriate Xu/Q from the vertical scale
for use in Step 3.4.1.5.

3.4.1.4 Record the u (wind speed) from Step 3.2.1, 3.2.2, or
3.2.3 for use in Step 3.4.1.5.

3.4.1.5 Calculate the X/Q for the point of interest and enter
in Column 2 of EXHIBIT 3.4.3-1.

i -

X Xu -

=

Q Q

X _ . =
Q

'

Note: Wind speed must b' in units of m/sec.

BSEP PEP-3.4.3 -4- . Rev. 2
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3.4.2 Determine the' Atmospheric Dispersion Factor, X/Q, using
- the following equation where concentration is to be cal-
- culated along the centerline of the plume at ground level.

'
2

= 1 exp [-1 H ]g
Q~ na au 2 a' y z z

where X/Q =- Atmospheric Dispersion Factor,
3

sec/m ,

i

.n =- 3.1415.
,

'

u= average wind speed, m/sec.
i
i - H= release emission haight (100 m-

.

for stack releases, O m for
'

ground level releases).
!

horizontal dispersica coefficient,a =<

Y) m; (see EXHIBIT 3.4.3-6).
1

vertical dispersion coefficient,a =
* m; (see. EXHIBIT 3.4.2-7).

' Note: To find a for Stability Class G, multiply
the a foe Stability Class F by 2/3. To'

find 6 for Stability Class G, multiply the
7

a for Stability Class F by.3/5.z,

3.5 Determine the Dose Conversion Factor corresponding to the time that
j the cloud is projected to pass by the point of interest.

f 3.5.1 Estimate the time of cloud passage over the point of
; interest (x):
i

! distance to point of
# interest (in meters)
! time after shutdown (in hours) + 3600u

a

= hours
,

Select the appropriate time after reactor shutdown from
1 the left column of EXHIBIT 3.4.3-8.-

! 3.5.2 Record the appropriate dose conversion factor in column 3
! of EXHIBIT 3.4.3-1.
i

Note: The values in EXHIBIT 3.4.3-8 apply only to;

elemental iodine. They are overly conservative
*

by a factor of 100 for organic forms of iodine.
The values may be used directly if the sampler

i=
J

; BSEP PEP-3.4.3 -5- Rev. 2.
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is a charcoal filter which has not been specially
treated to trap organic forms (e.g., not doped
with Potassium Iodide), or if the sample was
taken by a charcoal impregnated paper filter.
If there is an indication of a particulate
-release, use the values in EXHIBIT 3.4.3-8.
They will be somewhat conservative but not
-overly so.

3.6 The dose will be lower at all points not on the centerline of the
cloud. To find the dose.at any such point follow the steps below:

3.6.1 Estimate the lateral distance (y) between the point of
interest and the centerline of the cloud using the appro-
priately scaled map.

Record: y= (m)
i

Note: The lateral distance (y) between the point of
interest and the centerline of the cloud is
estimated by use of triangulation of the point
with respect to the plant and the cloud center-
line vector on the appropriately scaled map.

3.6.2 Using EXHIBIT 3.4.3-6 determine o as a function of distance
(Step 3.6.1)andstabilityclass{ Step 3.2)bylocating
the distance on the horizontal axis, read up to the diagonal

; line for the stability class and read the o from the left
vertical axis. Y

Note: To find a for stability class G, multiply the
for stlbility class F by 2/3.,o

Y
' 3.6.3 Divide the lateral distance by the o to determine the

number of a 's between the cloud cenlerline and the point
ofinterestE

3.6.4 Using the number of a 's, refer to EXHIBIT 3.4.3-9 and
determine the dose coXversion factor. Locate the number
of a 's on the horizontal axis, and read up to the Gausian
curve. Read across to the vertical axis for the dose
correction factor. Enter the dose conversion factor in
column 4 of EXHIBIT 3.4.3-1.

3.7 Perform the multiplication and record the projected dose in column 5
of EXHIBIT 3.4.3-1 next to the appropriate mark (X) on the map.
Initial and date each calculation in column 6.

3.8 Report the Tnyroid projected dose to the Radiological Control Director
(Radiological Control Manager if the Emergency Operations Facility
is activated) or Site Emergency Coordinator.

j

i
L
1
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-EXHIBIT 3.4.3-1

THYROID DOSE PROJECTIONS
E
Q _

Point Source X/Q I"* *# # d"* * " I" !

Column (1) Column (2) Coiumn (3) Column (4) Column (5)* Column (6)
Wind Stabilitym 3y Speed From Class of Term (Ci) (sec/m ) Correction Deviation Dose Time /Date

d, m/sec () Interest Step 3.1 Step 3.4 (DCF) CF from (Rem).
b Step 3.5 Step 3.6
L3

h
'

.

.

.

.

.

E
Column 5 = Column l' Column 2 Column 3 Column 4~ ~ *

- -

|
.



. . - w. ._ _,

} $
'

*y.
}-s, ,. y e ,e . b g,-..

-

e

n)s . i,m.%c..
.

' . ... i ~gj

~ .- a - {L.
- n... -.

d.I , . k. I ' g. , . :e . . -
n-

. . . .

' , ' - -

'

' , .

f}, . ~
, .m )

'

g.'I. 3_,,. ;h's,. ..- h....yN| ; f hWh~
-

''
,/ . . - h.\ b. ca--\ M (**@ = , .. y

-

, , h, , /,',,,,
' '(-

n . .>
,___l.,,, ..4 $y od , ,6*''"'.t . . . , . ..

*~5.'s*"f.* % 5- * > --

J. ||'
s, .,i ? -

.- -*' C'"|(*/
. .-

,s { ...b. . , , . <

. ws$ q*',, . i . y),4 ,, g/ ' ~ Y,y*' ,- ~

,s, ' ' . , ' ' \} f' , ,,1 h (|
'

, Q r, -'

f

7*
4 < / '

V|~ $.
~' . '

* '1,s,. '| . ' ' ' f j
.

' ' h/4
's ' W.e'

.p[yef ..
. ~ H 'i,K 4~if'.

cenoowa suc /
,

I~ 7 " .>i '7

NMgh(M,.. 0. E
g[-|dy[L

-

}
s "g'",LJ|/7 T~'~~ -

.-

. 3,, . g,
_,.

j
2a s.

s - .. . .
J 6. d 4 V"^f":7 3

~- :; - ~~
7 ,hp A .r <i. <

.

h ' '

e 8 ~-
w i A'

|
-

,,7-- ,' , 'j/..s
1

/\ wc-
#'''"' gi

A '

s *( _ ,, $,o t - . t,siom
. f

> v

j' n/(

k.,,,A ~ 7,
'

.! wm , . ,
- e':[] g7 *,,A" f ,,

'-

N' 3.%.\ y

_ _ _ _ . '~ ''
y ( ., rase

,,g'' / . "'
c,

.

- . . I,c % '... |[,h e h:. k ( / f's
'

,

7' "'*

"M~. .. N,$;[Q Q$ &, d S ''s
sow P

A 6
.

/ '"U N
A' !

,-
-

,-
. / "' "' 9s_. , #. S ".'-F

'

-

, , , , ,

,/
-

.o
' y cultTi s. --..= = . = . - -- _. J/ *

,/ ~/
/ is.~o 1 '\sea'm

LEGEND \\/

k(,)7
-

g s><nren prascwa acesramar.oustarc=
i, , , ,

/ " ' '

G M Mc'M % fs'?.'r$' ''' "' " "' * ', , '

/ %\ O rest sceu.ar.o moc.
' " * "

, x ,..., ~ , .x ...
i s,___s,. .s. c s.. .. <

EXIIIBIT 3.4.3-2
!

10 t!ile EPZ ?!ap (Example)
,

r

1

BSEP PEP-3.4.3 -8- Rev. 2
.

.

-

- . -

_ _ _ _ -



p.,-.
" N

> wW+ Mi
,sA R E iT 4 Ili~ ., _ y ,P.c's r, g,%,d',,,,,,.2pA.g g , g. g.g g ,.,.d,i

*

~~ i - . - , ,.e n . . .., m, . . . ..,x,
'

i .y , .

,,, ch ,,, . .Syp,4.., r
,

- , --

.t . . , - g. g y _
. .,u.

,, s s. ,

l,5Ne /,." ' ' s.- r.i- 't ..-
p..

\1 7 hg . g , ,,\.
'I''_ ,

L E N OIR
{'(*=a. .f f Q._strf. ":;,'

, ' ' " ' ' ' ' "g *,=, 4 9 y
- 4.-% #., ,

ig
-

b[. * * ' " '
,

,' 'O f " aa' , , , ,

h.,ia s 'hh,f
.3 ,a

' I .a n, win.a / D TCrea+
s '

E,s'3 J' S A M n.P S O N, , , , , , , , e

- k . .j ' i. .,.. U;

d ,' k' / [ J'.- " 'T> f"/LN%"'t

a%o O
'

C h'B, j,'E $NN-0'""s..,,,2-"'' %N' hl .j u ,hid.I.A . : '
#[ N YM5 #'9 "

. - s %>. a[t'< I o D. . N
' '

'

' %*
' ' \ g ,,,.. .. m ~,. /I,g9

' -
i s ,,,

! l. v[U | P
~

.$ p m.a hQ,"#' A q "'' i sh
.r.

""'

L (1, N.4 v o.

c.3,,.,,, .
r- ronf[r

-+%y i r....t,

y )_. e % 3;%
s , ,

... .. .. x 5y' y.. ,i. 4
,h % QQ*/h, 'T

.,
I k*(a '

s

Ay |**
,. 2 , ' ,. ' W ''

\, ) rym.....A_...t. \tair,.%' A g y("cy eis.q'Mgg
| s t

,, - ( j *y ,

f 3*/,i

Ic,,,"" p' N +'** $ g
'

g'g
%.... . . , , , , , ,'

. .. .., ~. ,e ..w ,c.,;;;4..A /
.u

9 ""~" /'h' y - w * . Jacksenville s .,i n _
m -r4-ia q,,- s

'? [ h [ .I.., g h [| , 3,.3[M_ _l''C_ '' f/kg
,, "

..

I

y-Q' j*\
' " " ' "'

'
4 ' i ='ea * /**. v'Lu Aq Dr. E N .by

3 Q, W s Q : / ;' d.. a, V. ) ... ,,e h , ' t., %c

T' Wai)s",,,3
'

f
.. . g i.,,. u u. c n

~ . s.. g
[j, p e.n

,, 8.w \, ,,.a\, .
.,

., 4 <sw..
e@.

, ,
.

33 n., g x. '-

7y v . t. . - s.> - t.o t +*\ q. F
. ,j ,

g Q. A*p;
, .o*v., ,,,4,,, Ln3 ,1y *!F,i

'

h.i,..ch - 9' " Y, .'Y. >~
4 <& w g s

.*'..a m

+no., t.wo.---
g% ,..a . s) \!.y,,,,g ,,,,

g,,,,,,.deann u
7 g

f 'Q(j'&v % W..@'!
8*

non, n,t

. . i wnt oa*. six.p'I

W , W.i.g p
--

i s3
,

* .N E R
y.. { D

. N s P E y..

puh )\ b <.4

*

aNM,P d
- pw .i.,..e. $m c .m h.,. un, ' , , N C""*i a-+ c

- a
,

N Y,,,,,{ 'f'.f,'k
.f &;,

.,) j 'Y ..,,,,,,
'

u'
.

i

u'm% O ['Eit*5a'' 8'*ca ':'d$ .[.h[i(I)Iid'[[-
,

) 4di'.N.I ,,' k....a Y'""'f '%|? @] 4 g'
\M M s.,;y&f.g y = roai.i.,|t

+ ~~r- ~ :.v m m
g ri. ,,'c N.v.1, w m *v::..... mM . f E L m$ ga ] b(h

.p .~ a

g .
.g g<-jpug1 "T" f '8 fj".' _ /

,

u sa
' 7 j gg,

">'"h"'> { ""*'a occa - '''.abee'a, i.., ou c.

' A UN /?t~ i !**. ' WGCT:?
, + Wilmin%tMgton ikk,*7Q.g/-[pc-w - '! J':'| J.'$[.I].2$.h.,j%

O Lh' U MJB S*

, \ o-,, c, . C up.3 7.g@ /

(,q,
. | h

u, q .,,,,,,,,,,, ,,,,, . g-|? ; -gy .e.py.s .g-g;3e,,,,,,gygg ,4) . ,,.j, %y
.>,s, ci.,w4g .

/ se.r. . - m.m a~

. , ; -gcWe' .,c %@g'|c.(%j't*[l.3
-3 s/ j ik'. A s

N' . * -.43g
, 9 g

I *a U*'' L N*3 , R.-d 'd oa'" ,y . ,/
' I e,. tu

,@ ,,' J,.|da',
j

c fp;].c % p/%7 t cl. t sc-- , .

i,,

j
,pn. xy N.o, ,,, 3, p-

pp ,[ a,*r. d?. - (v0 '.M.'i.'i*N#' . ")MOTW[
j w.,i nm v ;.m. / qq g.

g g)iom
,

hi 1.[.sB R U N S W ',' l C K,7 - n so, m Co.e/los B.ech iseart " * $ y. k - i I T,h 'e '.
/ {ji %,,7j arehna Be.ch - s7.'* * i','L'; . .. ;. .% ' ' ' g (.,

j' (.'h., a se. rt .*[J-
*'*"'

1.It Ash B oli.i.94 )
k '

D Y "'" '
M[Mdf'i[W . 58[[
- or de w J a.*

\ i9**4sj '
.

' Uvi * ..,

,

/ go,h,,g ' ""',$ '' <
'dg

Il" * 8 ' gg & M/ mW j' ,' . p

\ ' Mdy7 . ,

.q,
d b' 1 *

.;.. g y . 33 .4.. .y a *,- ._ _ ,

M (' ' ' *
[]3 -**"*~[ Sunset

w 5* % c ~ ~v h[ *Q .,1,oA c ~<*.11uQ, o "---' - * % .sm."m%y
.J

}\ c,switaea,[>[,r.a.'e'.M,8
--Y r ., -y (a nW - - .- % & 't o,,

[',"';'',, i [e ;. n, g , 5 c'"t ., N y % . d' M"': N .,,,,..
,

-y, t
, ,

p' d.,g h -'m, aa y' . , . .

Isd.D''***" .

GhDfou'l ', f.s'. -

#' 'N * 2-

' Q*e?
"

f. 87
(4 -, g-

( -_-n- .-. .'lle B e.a.h y hj cfl.8,y G.,0 e.B,.th,+

, m .. .. ,
'

._

v* - t<nteat 9 ... C TJ -'

I V.
'

xn * t Dee*> N'g g,^ y [ 'L6.*.. ..& .a. ,i a.. 3.
,

. , , - e. I J ''Y
j

*'
.,.;.

O' %'' " ',

$nx.tt of .,itt s - 0.it i4C8t EQU AL5 APP.O. U .stLE SS?' ~\ ,, ,.,, L&' ' ,}*', '
' '

,.

I
5C

, , ,

EXHIBIT 3.4.3-3 50MileEPZbap(Example)

BSEP PEP-3.4.3 -9- Rev. >-

.



EXHIBIT 3.4.3-4
yQ/Q WiTrt MTONCE FOR ELEvgrCO EnERSES U N rn)

-

By STasst.s ci Class

Dwrence (km)
too '

10 2 3 4 ss789l.O 2 3 4 5 6 7 a 9. ....|. , , ,0,1 2 3 4 5 6789;
l

; ; ; ; ;;l | | { | |'||{
e

t o + . .... . ..I t ,t
- . . . . . . . . . . . . . . . , , .

g., .i I I v 1
g _, -i -6

. t- -

.! * '

y_ ; - . [i - J . i :. t
1

6 ..
'

'E W '

'_N' '

' ' ' "- -- "
I * '

~

W- ~

d. -- - , I- - IQ '- ;'~--

M5 sM ~in= $ 5 } :"

{-hih:=ABSEP Srrr Bounda4. _= y. W #:-4
m y _ _p _ g . i p - m. . ..J . n m; -p c _ "_1

,,
.

+ 11 - - i- i t..9: . =p e = : -

r_ =: d~- 1 F. *- - - 1 E-i{ h_ .@i @ h _ -; .3_
. {!@yiW. Q-i- :~i3 q :- :- & _ f.' ;- ( . *-1 {---.~ n k- .. L. T r '- '* @.55tj[1f:

'

'' % $- -

'
: h _

f I& - - - -

'_~#"

"

2- - ..-
.M.

..

_w. _i . ..

..
.

[' ? ~ - - * ~

v |*+-& $R . i =, ,- r ---
ti- i: . . .f

-

4_/f - - A,,s ! s
>

,
g y j -

;11. .s q- i - o i
g i q.:{- ( K- / -- -/- .- (/ - &A _ : \. .

i -- zF : - 4 -:- &=t ? n' . .--41
r-i . f :- pj :-p /- r mA i. | : S : q. g% q - p - -= = = =:=- =3= :-L - = - - + =k em7,

6 W =d-f =i- / t= ' -
/ h- r f-4VW W --- W "t. .- ~r i-E- ih E=t = +ill- 2'-

-.
i-P- -

"-

5= 'YY W~~\ N$Y? YY Y55bWS- - ~ = * *5 A

4- --
~ ~ ~ '

2 -
~

$ ~ '

-i F- :-M -a1 - i- i
'

:i\ +1:/ M W4 ::5 f.+ h: ,.- = 2' - --i ."N---+ N i !*:r-w M= -+P : - f i h..+i+g; . j-f b= n|- @- -f C ,i-3 f: f ,i-:( 42/=j :. \ -- 7;.- p I- I i .W NRi- EJ:". Eik &- si 'iR3 t.- :. . . - -.-

. '{ j,k Pi 2:| i_- -|7 |gg= 2-- % [.j{ jig gli[c.;'g % .. Q{--i$;i Q}.y &M M5 yQs( (Q
=

5:= !EHE6:GE#E##5EE5%=M#EREiEE%T&GE=45E%
'--

,_

xu/Q
_, .-.m-

= = - - 4- %9----Qjd- f yyy
(rn~2) ; -; !.n a / t s

'
A x

6 9t F- fi | iiON!.:/ - R / \ V \ .. ! Adto _
-- '

- a > t _ .i
,

g_,
.

y ;_ ?! . >;;<' a -
- t'- \ I- N - --i s _.r -i f_---

i u r s s.+ .
s

.
,

1

8... " -

c.,c M ,N l '1:- \1 \l -T - :r
sy" -

@ -\.+1 m e- - a=y - - : u_ :j 4 4-s t. -y. -- - :A7_ u.
c .-. q - +_ u n. - -A. -. g . ; -- 4

6. ~ M 'I'

g"b
i!b N N-i5 E - / Y -

" \ 5-I -FhMN N U" ~
"

_

N N= =nw m =u -

-|- Mjgwp ja g y=m/ m= xc,_
_= un=

4 ..
' ' '

-

-

-

rit -il ! :4--- -

=
|

- i-|;f p, -U Qj 3 -V - =3i-L ._ dj: __ :2 ;iA .:,--. n
r

3 0- I ' * " - I M N IP -M / 4 A i -=fM/ W ***" * - - '=- 7" 'IM M=

rHi Jf & W
i]-

MU[.u; ihf y 4 - ;. \ ith Ai gg.w-- =; r .\ m
; .r :

inhMh eeW' EM# 4 ?#lFE EDES_ #E E?TM F/sMEFd==EiMf=,_
.

El% iE'E3~5%p:f. ~n n- p.
. -%

-

. . . . .
-

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

_ _ .R
. __,_ ____ _ .___ 3 .,

..

@j
.

.

;--~+ ---

z.;. = + - = m.==e, p~(. . , #:
''' .-_ %. _ _m~ *N

- - . ,3 _." ' ' ' '' ~~ ~~*
' C

-to
.g I f 3 f: 3ii il 7 'T J T A.5 - (,

# ' !;
' '8. l- I~ * W l' 3 I' e - U- \' t -

"> '

: 2 - - f. .
. + - 3,7 ..

$
. --b- l d * --- r -- -i d- > A- b- ec r

si iH il C d= iD -E' H 4 F- l -i R
"-t 4 -f 'iti W - - +P t w --=c =-

q4 - n ;- =i __
. m- - ;j in; .pf. :ig=i- -- m 4 -gg .g 4. =g y g-g, .: =; 1

sin m - L - * 4E9n: 4 is !!5 ls=h \M ti ts/+ liiMMM NM e:M EM=-%,,

41 i!1 : e -i -

- >lg liu iin- m a in w sua . . . = v - -

g pg 4 m e.) ng: -
@i

3 g i . ;d +. m: a - - -

- -- .g :.4p g:. .e en 4 2 u ,,:-

Hu !!! e un ic= fic tiiW 1 Mi, ?? i A =# W: -
=

##Mii - W i+ =i E- -2M - -]!! #E sliE E@=.Jfksrn 3:u (iE 5 EEW,
=:: :: .: . a gts. _i 4 -

i s=::
-\ M;-

~~
+-- - -

M ::n.: =: _ - _tt.": ;. ~.: \cz,f_.___ *

to , g- p+.. | .

p _c -t - ,; A . H- .

_ .

--

]. $L- + -

or ' 1 1 I p_
. <

, . .

1 2 5 10

DISTRMCE (Mit.ES)
BSEP PEP-3.4.3 -10- Rev. 2

. .

I



EXIIIBIT 3.4.3-5
X /Q WarwDimNce rcGeo*oLrm Encaus( mh heury conssU

103#

DISTM44 @ (km) 10 2 3 4 5 6789
*

l.D 2 3 4 5 67as. ..,:. . ,. .....; ; I
,

|, | ; ;::0.1 2 3 4 s s7e9. . . .....!* I | | | !!!!! ! .! ! ! ! !!||@3- . . . .
,"-_ 1 v i < 1 1 -viuii - ir w ,

4 i v se .. _ i\ UW \D-Y Y +'- W- - l- +
- -

7 N t' g-t \p .m \ \ -Jn y ,m w - .: g :.
, m.. :

6 d D M~ -b \ I C Of 'N 4~ O'~ "- "* ~ ''' i l i-* 4E ''" 9 *- i'- *~7 -'

g_ iD k 4if db' $ '~ -h Ml' -HN4; -I- M =l- = f- 2 115- - M: ::=d { |-- -= =3:-. - _

5iiYS =JN N h.h -!kE ===h'@ E E - - h M E M@iM# T-@=
4 _,,

D A m- \ - i- Y \ - : \ i I :-S .- -\ -
. - - -c -k =~W \ ". W A ^ '\ \ ' ElI \' Y - M*4' - M S

-

3.....

MiM\: i\nh V \ | i= =k =i=&\- = =-= : - = k ==vik ==++ M =< =~ =- -

:t:==etm = n sygN5=o - p : gEg+r mym.p.= sg g-s i=i -5g- mpg
..-,....r3._%k --k- -;}- t -

aa.. h - g. . _
.; __ _ --r-... .. . . . .w. _ - - - - r f \ . _t 1 . w. . - -

--- -

l
.._ _ . .a$

~ . 7.~. h ~

.~L- ~~jQ.- ' - - - - _- , .y= ~~::- "

}._. .g;-
2 A: 1 - X . . , ! -1

\-4 ); H_-g. . ___w
!

-
;- - - ._ ; !

\ t
9[ + g 'YA 4 \ \- 3-\t . \t- '1 \* 1!ic i

-,.. 3 ..

3
-

::4 gr. -\- .( 3 , q _- y_ <p N- - 1 : ---- 4 ; - .- h _
s -

,
. _ . _7_

N A -' Y \
~ 5 N\ " 2\ N' -b~ ~ C5N W ~

' '-~6 ... .
i+-j se E' .Ai .hj r A y4g iiMA-t - =4\ -+ pip.+; - gq ;p -e4m-,,

M=dP M=Get\, -.---N f =m= N=M %=tiiliN.W EEt2E =fMMMill=M=,_
ih+ - 3. r. - 1.j .

. y_ -- ; .y --
_. = -

-

--3-i i 2! t.41r . \ T'~'k'7gNi i4 s.\ .
=i x! t .. . Ni. =+ g & +.3 = _a-
--42N ..5 Fi4 r his -y -129 +41 4 g .:: . ..3

- t y:(i-i-i- i-ifo M -

:. a 4\ -_ :5 M.juh -[-O.\ :=f- Q 2-;*Egi= =<- :r: 4:4= M . 5:=
: n.w:_ . =;;- - .e = r. - 1 :e - - N- - N j''.

2- - - - - '-
- - * -g#

~~~ ' \
r

\.:=: a =- v--- . ~_.4 ~u -- -- - -

i U-- -D \

_ g\ ._;.'----__ . ' . '_'I._ng_-

- , -kE
7

- - - - _ ._

......qh__g.:1.g
N--- *- -- --

.arr1 -

...1 _ __m ..,\._..7..
.

-':q .ga

f-\: 2n@M \__._ ]%- N i
-

; ,
,

\i-5 : '
\.__.___1s 6 '

x v x s - iA i xso ._
- =

:1-
! i s
, -\ \- T 6 'T m. --x- --

xg +:
2 -

-- \ . ,- g 7 1 , 4; -p
_

g
_ \ = -+ -

4 -

N 1--

. _ - _
r 3 --g_ g, q : x

, = u- s. -- y ._g., _ q , - ...s .- . ., y _ _ gg , \
6 N -i @ '' I " E F N S i''I M '-4 -4 \ ~'D- - M i '- +\"' " - NY NE N\@ d~ --- N'@= a- =M*=i= \V =t--Wh == TEM :-%-E-:h% -*E=N-i=i -wM+ =s -IN-qs. =: = : =

:-M- nii Me R= -55 -MM *1WE\;in-@\ h- ;A"==%+ff=MMt@ =M,

Zu/Q = s w + + m * a s> w w - == uw 4..w wm m"

' ** '" " ~
~ * * * * "*" N-* * -(m- ) iW

'

-f4k n= 2 = J
'

7\- h= . in\ 4=1Qte:5+- q:.N pi= @g ;EE W-n5gi

M~ih- {- - -[E =.;- - - -6==-EntEifi W == 8= = -yEEEi = Epi _ T._a V =---== W ~""- ==t-K r- -.-.T +
"- ==.2 - - " - - - -- -- --

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

==;;.,
_

== = g -- y- 3 ;y - - - - y-,

. .

..N -

,
..

__.._._ _.\I i\ -

t \.
6 ME M|! V \ N- %

'

to -i 3 s x x
' =r

g._
-

.' .
- -

,

8... -

- b'
~

i lie \: 1 s\- i \ s !
.:

i 3' \" ! ^\ - "'\ h i N. - Cdim .-m .y7_ ye . (_ _ n,
,_ y, g_ g=_ .t . gg=

~' -

; 4lb ! \- H \
' \4 iM

.

s._ An I = W=

3 .43 : -h F . :ir 3 . pg- .)\ 3
21.

-

:- t- .y - g:_ . :- :sj= : .y- p yg y'
4 .. .

~

i - I
^~

- --

ivy t[
- ., w . . $w .. M. y M; - N

= * > - g;q ;L{-! - : - -i -

- :- 1;.=- m. .- = _ _ w_ r , a,_ ,
,e gp. = -' - t c;- 10,

~

:- E\M W * :- th . Mii 3_ t ,i-@-I ft ,\ p= in =;-
;

$N iii# N5 555 55 5 LH -II 5 "Y 5b 5i5 5-5O UE- ~ii4"*!E555Y* -'2_ -

mm_ -
_ . .

=ak=r- l- ----n:A= = Ar-~ BSEP frrs Bou% - -*
=ir- - z m=- w===

-- - -m~
-

_.h,g . M '

o . -.

. U'' *b~W (g.. g '. .$--
***

,- , _ _
- -

.
-. _

..-
. -w _

!l 2 l'i !I 1= 1 '

x._ . c.+ ,
,

9. ~\?. 'N F'- q.
ii 4 - itil -s_ .

}y,
\ P

: : '|u -d -

- :
'

-h\u A'- a e
-

'

'2 a t i jr7 i a
\.

- - -. \ -.ip -,

6. III M '''" : = ~ iM2 i hh Oh * - *- W d '- W ' - -. '-

d+t sh ni- :- =1i . im g=t h p r+=. :-4 5 titi i-d . .% .y7ar ::_r=. :. :5 =r .4 ;:

Mti lii ist=i.t =sMix titi ani :iME=M :\Ei:= M imisgi \-!= =S.WMvh= =,,
tni - !" =.- tI nn -- 1 ..\ - - .iu o k \' .. -

-

\ E
*

3 N- W ~ +- - - - I& T * i- ; * M 2- ~ ~ W b" O- 4 A E '.= ' " '-

Wt - M + @ * - - ;!H : # o: M- ; b - -

iici ii
-

-\ T d-: 2Qnf-

iM IHi EE6E ii=s. t =4 f}illE: = = ~3EHiii di TV~EMi@i EE=QOM#I$41 -,,

- ..
1

.gN
--- . _ ... . _ .

. . . . _ 3-,, _ , , . ,
- ._.-._ .,.

-u-

. _ , . _:3. .._.--
.

g..._. _. .
_

_,,
-

4 1
c

_ , , .
1_

to i
.. ~*-- M

__

D-M-8 !
~ '

i :b: i
i , i 1 si i

I I I |b fnNcc(MttSST: 1 2 "5 to

BSEP PEP-3.4.3 -11- Rev. 2. .

. |

|



..

EXHIBIT 3.4.3-6
. .

10,000 + my.. . ; # c 2 .t m m .e m i. .m , m .- , m35 % up u .m y. _g.f,tht@p, . ,

i; m.+::;;im o w := . --t .m : m 3 w.m 3 mwl.m m m cm .;, i-g.,.

iadM i-ali limi! siM=tr :+77Wi :iti- i!! H}j MM -
>.r

- t t vtW **h is ==+ ~ =

2titiNT#.i:U-tG E i 3:#fT: Mil UfHi|E".PI!M.E-is# #ifi'ii H MMRii #h hRb:2NH4
4.ttt . . . . ....

. . _ . _ -_ . . _ ..-.c _

:: =.

., .yt: n=r : .- .. _. ,. ,. ....','e.sc . . . . . . . , -.- -y- y. ..

:. -- -- .- 4-C.--. q. m. . . :.E. =... . _ . .
_

. ..in..-
. _

Ac :t 7. .._

:-. .t
._ . _ _ . . . .

t..J
.

,

:I :r:: n:: .
. u-....t_ _ . 4 r_ .. ..

. [ hi. p- 7e .. . h.: C .:fp='; lii . y - j
@}- g g.g.ggg

.

. {, . g ~ ~Ei ! Qri p j R.Ei. ...F.. a'i.. .. *y J E.'- e . J i 6-
Y yTgg'Qm

.. ;-E] i!T) *

+: y prMF- . - ~ !jf;.--4p=
a r :

t g- ;g g . _.;g g.g ;

'

:!Ttp H.5-fM5hj55 ide-

HF=HN W{d;i'$i=". .:. .in::.1%;.;g:-f-
--iM!il!F -i h .;fr* .: 5 5MVff )' iTii E EF-- 4. Md :.$i '~ $ f .

=EM IiE T|Hi? ".f=.
s=2RniMb Ni: E- W Et i M -!E Ps4s liEE5E=

n dn::::t::g y"#.:n:g::-l-~nc. ::r .su *=ct-:-- :::~t: u .g=:.t:q:: ;2:u :: .:n::nw=r ~
- T.:*r:r_i_;- tr.:::::J r ta a g r. . .mt :n . sc ---

- - - :: ; n= 1 -

~---~t_.~t...-- --- tz:. :: ::um:t: .: r:t
- -

,

# ----gp ' ; .r ::= : -: y.p+ (w.r -* ------r -+~ j ;nnt
, ;. ,ph,,,-^_

-

,3.. +- -*;-t-+*+-
. ,,,_, g. _

_1 .h 7 p .,e. - # 4-. _ . . . , .....,..i
-

o- ---.... ~1
,

g,,......T..,.., e . '
4 r. ., .. 4 ;

-

,
; e.*-4.,.; f ,

. .m : . ,f- ./-
s.e.q . -6&

. -

.. T _---
,

.

-+.%:- y,
.

.p, t,% ,--. , ,
- w.+y . : !

.

| | if .[ |
* * * :

r 1

.,. ! , i f * *'T p . 1 /.1ii. f-
-A o i>-F i/ W/ i iA!ii i #*'~

* I_ t~~

~ W. 9 '
-14+ - i 1 - i i', . m.

T l iT i . . i;, , ;a; . , , . y .;|. 6

t- t 4 i 1 .p j! t $ ims f:a'v. h 7 E-T4 I i4 t n' -gj .=FQy4Ayr V fi FM 1i94 --Lf =M Ms 4 SFi-5*

F!! - 'FN il + f bu =iiffi=lii:iiMW W M t i.i t i11# iis Clii'# =f4 Y=-FN Q'id @r.if W i"-E-ih-=:=*=+lE:

fit [M-
i f

iFEliW2F=_#f%#4Eli#ii=Mid"E-! ~i sM4EIM-ui4ifhiW -i I difd=ilE-id i-M iffi !i?! #1' "E #.-f d:| -i i' flii iii
.-Q.;: = Ma .=:=>f.22.==f:'=:y&=:=:$r 2.- _ . --': am =- y + -- .-:E =

-- - t=p= - - --- zu . w =:. +- ~- - ===r =-1=r:r-- t::=$: ==:: =u=:n t= . 1_==.r:di -u:.u .=.=l=.===
w. = y...-: =-V z=. . .u =~: r :: : -

7' 7._::::r:d'
-

--J'.t._ { grt:: : t :hn:n:.C-- - -
* -+ :rn=t _ t. t.nc-

-,-: y: :::: ------

:rt:: y; tl::r:.n+:r- c r- 2:=n
.r :.ct

-in. +f -:. _rr_-
l J.!ij m

sr$. 5 XJ. 5 { M !!hei M -id * O ME' * ? F F IlhpE-5 M i!EllMF * ==" ' "'3Edb" dis?tiL4 026*:=
=> iMMiliiiG

M-4. @
i

. ?T
'

h- T ('T:J4hiibNEE= tiMRii M @i 5. M ifE N5E Nu ir-'Wej -f5*i '

:p.

=t= ;- -e -

6u =- .. :::=_-+ .=-! . :t. :
2:e m md,i{ E:.g e-.. j .--- = l=-5.e . _ u-EF--

n 2 r-
=pn _E =r./.n=.g-4 : .

- w_e.p-
c u= =- r_=.:#s_in gp..c;--- +q- -:u-E m

_t 2 :_ =- .. _ __
-

.:::r: : -:: =- . _ . _ _m g :. g .

.- - k:q ::e:::4. . -p- f 2=7 =r/22 *L: tx .i.zz:. . _.f.=n *^g- - - - - -

u:.g .: .r-. . _
- .

n
a. _ c t ..g . gn . ; r n -..
c_: : tn:: p:t=.nu_3. . =---r :-1.

an g
=~= : -t :: : = . :t y .=t----. -. =s:.. -

qZ$ Bf_== =- '-~* --|- -y*
=~r- , # - ~~2~~ i" .P

~

- - + - TM ~ *--

~ - y: ::x.}.an:n -.._. . "r.::: r :4 : - - - g
_

f f ,qA:--/ - - :t-'" -' * *
-

- - _ , - + - .

s-s+ % : ' ;.-

/ :j.d t ._[. 3r,f ..
*-i /

E. - -M*? **
r 1 -

.. . .A-
.-

: ;:j
-

i.ii !,. . i .r' /.
. 7 : . -- &. -z

. i ri i e > ;
is. s , .

.
= i

.Y
- 'I i ' f. . .. . ::.v$ >

*}_
4- 1 i t t . 'l'

! ! o' i

I-I - . fIi

T'T
.

i si-t- - + , ,i i i :i .Ai iif 1 i i i i
3 i ji eD I- ~ r '' i/ !' /? Ii '/: ~.''*'t I.i ! r i !t r i ilil t!' !

*
4 I i i

g [[T' i ! M. .i s : -[ . '.6..
,

:

, . . . 6 i 4 6 L i .lii ;ii ..bi4; . e i .i o;r ' ,yfai - ,,

wuf i +m-g - 4-3 , n=p.p tg:. y-g p+; git on :-. , :in= ,tcypg yy . ; pi . , ,j 4. c-m m w :gf
- i M-f "pN

e

T-i m g g +h w?
.

4 t ~ f i- 4 11:- t 11 - 4si .6:iil # % t %t'iPt=:vs6 -4MEliEVr--i Mif-MMWilit IEstni'uMMti44 i@i'isth=mA niuwe tw e m;3mww.=m mmwmnEn e%=mgg;[3

_ ._._. M. .. W_ r W EIIN, M _.5-f_~35!EE5$5.r._2_ii *-N_;i.55F.." _ ' " . . ~" N iii[.E M _~--@O.IIEIllil? 55I diNI' .
- . f._* _ ! . . . . g . _.;;.4 r*---_.

-

.R.._._.__. ___ ..._ . . . . .
.

_ . _T.f.*_n_ h. . ... . _ __ . . _
. . . _ _ _ . . .

..._,.:t.___._. - -- m._gn::1. ._
. . ; t---- C :a... __;: _f- ++

.t c. . . r n. .

IIIE.Tii" ,= ==sr= r -tW M if e d ' p.:c::
__..c_-__-.;;;: -.

. . . _ . - .
.

.._.

Yip.q+i,k MlWh,NAhi$in$a ;m.04=PM .

*

$n.im'+=+=@.t==e== w +$_ =3sI-@4 tf i 2h 11 t @. M. F ti8

y -+i r- =gai rtamu+ ti e #na 4; -
. at

Ef %a-.f#%!*F.5 Sezi@t-W).ti r i . _. syif "'.'.._M, =is?#. t..!irt.i 6:;Nii :d!Dii ' :24@ .:-{F ##[.-.-k iHMt
--H,-. ib9 '. i c---

..!EEE C :~3 :7... _.r+-r [ EPiieEk;h_n. _ _EiEi~ ~ ~#... . . ._

-t- an :-t r:.2 ] p j @.-+,- .__ _ . :,;.:SiiEI- . der . .:-sElr'/.r :- ca-::t:r
. . . .

. . . _ . ... ~ L ; _;._. .. ..r.. _ . .y---..' .....

r
.. .. ....

5Y :#F.:iHD,.FJVFWhmW4fi"_-** v--
.

UP="~'-
~ ~ *~"~7--

** ~+ : .. ::- -.c=2:27'M--*--
':1 *- . :::.W , - . _ . * . - _:*n-

. c _c
::- :

7 : t;*' _.: r

~_ I .".-mm . .._ ~M. ...~ .
,1

,
- .,._..r ,a

.,

w : 'il.+. , : 1. :
.

1p+,. _ __,_ . m,'. -

. 4.
;- ;.w - : :

1 '
. . G p.

. i n. i i

- - - -
+. ,

;;
,

+
.

g 3. ' -- :-u
t p. o . , > . - .- i - ;, -

u..
' <

- _ + _ , ,
i n i

4 m 4 - ! sii .. f , n i i _i 1 i i e o'

| A J .i(.p . i ir, c . _. TT.4 e. ! b i i II it ' in !it t .;;. li
'.+i. ;w e.

, i

- g - .T . . t , lii !. 1 .. 6 ii. ri i .i.. . .

-" _1T _d Et"r.t. , ma qmm m2* e ., eira .;- # m - ps. - - " a=m m m.ew..

. j_ t ' t_Idi' F MWMill 6!f-ry4 f.M iU--i 1!. eiEc!P isti 'Ut tjpj.g#r-MMi !!D M+3#: .M !!l=i-EB i*Fiziemfi-

iiilpE-M-|" dF Mi #t. fpM=5 liHi @i=MM ii M .

nii,I5 lit?#ii3EI'EFill-E4G_-??#i+3Mili415 z:n EE i:ii"Ei' ==' Ai W .- iQi !!E ~""-5"5-liiMNMFE5EEi h
_

i qj-Mi@-i=f2:rdi7 frii- psi! #:@!! !!-E i M Qg!E f_E#isi

2 u a a:.aul" 4: : tun ty.
-

13r 4:nsur=nt - -- - .=gigj:7- - n z.:.nn:"._ _. ._.3n.=,t.: ru
" g=m . .f.=-

--
_rt_2 - n;:: - ter* 1. r: r- - u::nt :_ -:t : - ::t::=nt:--: t~. i m. : a

,

em e za n .. =:- i~!T Tr{T 5 4 ~, r.,s~IT J m wg w'-- 4' _s 3 -
' n,43" pa.-r =--1. .T ~- T I

m
-

2

- a r --

n.m.s. - -' . ep .. s

st=2T~-=R=c+-- 4 =Y.=-'=T==- - -r--~4 - fi' t c: n#==t n"-- n i++: 2--tH =- iHz -rT-5 H" 2 I- un te u;c:r r. .* 21
M. Iita I-e

-I h - a ia: : r=-na= -a -:+ i= la: 7 i T-T: '+nr s r:: mi F c .

i !*U TNT .K - i: :p n- =.g.=an. runn -- fir m; Mq .r.: t 1 :sr . E-n. c. L
C I"E.gu. = u.v.

'I!i2'Eiiii fEi"#-"Er ;gn.:t:- pr. 2. 1- .t

L- . . . .. r-n.r _#. . _ .. .. . _

" *

I. H. .:dii. .'.'i.E..1;;.M~28 r%.-'.!_:M::
:= : : ~-Mj1 !!!! ji ii d!!:. mg"r._: :1 E TF_.pE 1E zII.-i-Mil

=~
-l~0 d'25 E *w"* " - *

". .J " t.E. M, . i- _E {- 2. :. i;r : i.i.if.fi.*.jiiEl =r1==;MI,.E.E. }'EEj@5_-E. E.E.E.
: =.

.
. . ; r . -. . -2 yi.E. .:.i._I.-E. E._--, .:: p. .t i. . { [ ji. t. i.n. .ji.H..ii.ET.. .. _ _F. i.:.r..E . r.. - _

0.1 1 jo 100
i

DISTANCE DOWNWIND, km
|

|

|

.

Hori20ntal dispersion Coefficient as a funCIIOn Of downwind distance ff0m the source.

BSEP PEP-3.4.3 -12- Rev. 2 -s
.

. .

.



-EXHIBIT 3.4.3-7
.

.-j 44'* M4.' M,- @ .. ..: 1Md.I4-N. .- -4- 4M MNN[m!$ SM.7=iir|! t f- N

1
*

n$ kii Mil J-N A'e vk4:;E '
7 1-mI m; m ni= 4 ;is-l*= a -- i?- i limr +: f- : E- au =-t= rr 4 -ne 'i. .H : 4

-5 M - W ? iri: d5i:~d' s@ H-"- - b t @- if- 5$-N 'd-li! C iM is ..i/d. - ih:4M Y'=:.. .:

UdN M.. ib M*-fr 5'i N~Mf5 Y -i ' UN!- b
- EN~ ~~5b.!5 -5r ~E SEibU [hfil E*NDiiiri N. kr

: net::n t 3:_,.;_,, _ . m.- .-,m-. _ 2 .a.--..w:.-- - . . . , -- -4--.

-__. w/*;.:.:;.; ;. ..;;;;
_ . 2._m 4 - ya.nn,e*

-. v- tm, ~ --- . :::-" :==::::t:-f.t=+._
~ -~ : _n = r-- m - -

---.+--.4.f--. , ,

-

r_ - . - , - -

.-- h ,

-,

~*
f .~<e

,=m---H+ : ...
- - . - ,

, , ,
4

, . . --m, , ,
, , # i

~ I .| , I i .

y' -
. *I

-

.i. 1

2

i i i /i i i., y i i i i

, ; ,i . s . -Q ',+**3 ' 5'
: 1 I. ' i

.li3i p . .' t .i * .i..'
i ' 4 f I ' ii!. *I's I ! I i

t 1 i.1,000 6 i .i. .I11 i .i i i, m o m .'am.- ,

,n. m ;, , 2, m: a m , % % .. ,e
rQdgf.:.3.m(c g

w,. , r , ,,

ij- i j t.. E ' hy9 " iT p:_ je
.

d.T.-|.i"j .j W zaj[jd:r/
*

a 4 9.g. nf. ...
1 : ].._ - .. .- r
4:. ._ _i j ,.* *i. hk .@ -j.:

5 4 r . j %... _ _ . ... ..m . 2 nr*. . .. . .p 53 :,.' r;. ;a.4 :.23
.. . . . . .

y - . .

- 5-N } [5 N :@Ni F-ME--N:@ di " IiNbN . 5UE . ~ . . .i
El~;INSE[iI;

NSN-iM. ._UN-b . . . . . _ . . - . . -

n.,=. . . *=.+c:;--

~

i ..
-?;. .29.i -- F-i! 4 * 9.

. . . . . _ . - . . . . . . - . . . . - . _ _ _ . _ . - ... .
... . .=ta==.,2: =. .j =._ L. . .-. _L.,f_ _r_._-.. 2 . . _t: :

- . . . . _ _ _ _ . . . _ _ - , _ . ._....:.:::*.:= r..:n. . :;.. _.
- :,*:::::g.n..=.=. ;g . r*:. . .i--..*. 2 j :.=.: ,e.* :_: n::::,=I ::: .::=r 21. . :-.

.. -. r
---__.

IIIIh1. e.- .-r,a:4 .. . . . . . . . _ . .-.w
,. ,1+*i( :. M - .E ., Li

-
c.Ha e i 4

J-
, H : } ~.uil- ..i. + 4 n .1-..rie . Hi

''
dm. --:. M.*'

'

f e ;d'- f gr _, W :.....

.}'..". g' *s* -f. # .' 1 f: +3
~: . l-- r" -+: H r--;

.. "; : '4 ' .-l-+.
..

"".:. *..
.i:i -- : 3-u :q i+ :j:... . * , ~_J" j q'. : :.; =Q

^

-
. : .-

* -" " '4*p. - ' m p:* T*..m+ ., y.:2 '

.- : :--

i- *--'$ !Nii :INi$ Dr.l..' N M ~N/}I iiIh-' 3 M' il. i' / 4b"IN. Mini hM "CF 'hI,***bNd NI Ii ~ '-.
#

INNI INNN 5-I-^YMI5i Mi/I--! Q$I.J * I*E[ Ii:5h!} ONM T-Nr 5*N NN*~-$'-':

. :.a w, ::. 2 :ruma. ::= unt; .r: +7t" - - - --- a ,.,d
;_ x-- + ~.e.a r

._,2 __* _t::=F.=:. p: *..-r = - .a;4 r ~ ~ " ~ -
- - - * - _:r~ J- :: ::*:.t_ . . . . .. . .u . -t . v _, , . * . '' ---*nr. " " * ~ * ~ ~ ' ' -

- 7+--.-- , -

g_4 =- g n. - .--4p: , y ..,_g-.=:-..+ 4---4, _ , ,
_ _+-- - -- v _g_a _yp-

,,-#"-----.- --+p. (- :.- & -- .,._.g. . p ,

, ; - . 4,-~, , + . ,

i . . e _- : , - i n-
.4 8**. .e- - - -

_ + - - ~ -

. , , , _ , ,

.i - _.i i

''

'" , , ' ''' ' ..Lt * #* o ,.', ,;'% *

i . a .. .; / - N-- -*| , t
:. ,

-e- :> 3

' .'H| nfm. . 1 #, 1DE. . . mm...,-
* .-

-t. i. .j . . ..
100 , . , , ,,.

w gm7, , ,- g m y s.= _mE NPi M i+4id-@iP- --MM-r*f 9 'i215 N 3 * ~~ @
~

m.r m..# _.m, _
r, _, e me_ . . m _. . .

--i @*FN- ~=5:6Nr.M *I5} E.Hi 155:5 -h :i ^*!'wM'b. ~s -4. - c
_

h i'-N hk 5 f '

. WsM:1.
j- _ d"[i$N IN .}- i-$YN Ni5 IMI5i i.-5NI-bd!51 kNN'S 'I5Y-kE ''EF'Nei'*[dN5dNb s-
s4FiWik eW AEsW!.? i@i&5sii@G .1 =fMs W'S A P! 5-tillEM* iib.f;="i=E-t=M=. WsisN
:= :"I:/~.~ 1.' a :/.- 4;.: 4 .:t . .-4. ; .:. :~'4'"::: b:r;2:*

#_.:; .* 4.:.::: = ;* ;.;" * :.n :. .;;;r"- ;''.=.* -~

~- r : . .*.-*II *_ : :::-
-

' =1=Jr.212-_ .;; .;; r~3'n--2--r = r5 :::-~2:t-b ---- t'::' *==% r ' ' - ~ t''- :- -- - =- -* 1
-

- - * -

NN{+IIl~ NI!I . 3?*4 N:@F
='i ! 's i ' W"i.-!; lit firi Uni!P F i-1 si #!E14 f-~Wi -- - Y E- I 'Wiii ~'

k [ d %= M. w.'}#
-l "-5:- ONl 0 T:

.}d
-0"

.ih i i #TFi-Ai- IE 14Hi 4 -lis @lW . i- 4. =. M: :

'i-IEI$i : ." ~ : 5 @ .dI 5 .aN E:'~D 3-~ h."'. h"$-iiI|N'*NII$5NI.k ''{ET- .d :-'b
~

~$N55 .. N'SIiN NNI~'E''~
.In. ._ p. i. u. .a. .s.. +~; r m.. ..@_=fa. r #[T. Q1. w. !==2s i=.*, =*.' t.....!.r.= gg.*._=--4----:. -t.yr: =.:==

4,

|
_ . - - - .J d. . . - = -t . . .=.-.= - .=_=__ t.m_ _ E. .r-b= =.. '=r_=.q. n. t. =t,= =.E.. ..n . . -

- - * - - - -r .r _. =f_ng ? . . . r a: W:m nr,t -#;r *t *-"--- -1n- +--a:- * I- -

- 1" = :t2:53:=
--- -H w-* nr n;.y--x._7: =;;.:::: rt:- . :-n - .=_ - . _ - - ::, u _. : ~-- - .m. ...

.

~~

. _d_. ' .r _ .- f F. . % T-h.f..__. iM Ar-t- : _J_,
'" -*~~~IIM

. ..~
| <

. ", ' , . - . , ' e+...-,.-.e,.a... .e-
- y + ", ; - ' ' 9

[ .
* I

; '+++ -

.

-

;_-.%e+.--
-+ ,*,.4 y ' t

-+- , j
* w .a

' . ' -
, ,

. : ! ! 1 ' ' . ' '
.
# .#. :I 4

4 .
,,444 .,4 t

,,

_ /- t !Ii ,1g; . .f 2 i fi .i

, a2 ii. f

4j . . s !IlI ii i

|
0 'yT' * ' $' ' ~ ' 4, . - 2.2 .- ' ' . ~- "

'i!I
';

. r' g .
'

; n' .. ;, 'p'
'

i| I,ii i 'te i i
'' ' ''' '' '' '' ' '' '''

?*' ',
.
c.2 y .q i 4 : p , m, 3. . m u _ . . _ , g qt,.

(_dgi[[djb[f .. . . . .
- 5-F .h '.Un(NEN . -*Eri U/~5 hE iG=N Ai-

I

i
. b. ff=NI-'E

'ti ;j mij.BjME- di5 Mi 1S - =i3. W 1.3 - i-tj y ==i.Eif= p MMNi4M4 MM Jud2. Mis 51+ Mi 6=isihe41

.' . .... ,gp.i.i.i i= - _ggm_ik.:=j.g m. . +. g_t. .i 5..-i.h,ina.u.ne p. s. y. m.,..p.. igx =..=_==r_rp.+_;. n. .
-~

E=is E.s. g. .c..:.s_4 ... . ,. g=.. _.= _.

. .. .
g

t. . tiu r r .
~ -!r . .:n{ . ' =::$..~ : --

: *-
'~. p:g- . _.1_:

II: n* ~'*-*-+***:.1 i!!II....l _d. d . ; ._;:.--. ..t:- **-;7 : :-+ ;. *;2- n-- :-r :-- _ru ...

[" m[. -[::
: ==. :=:::.r:::r:

m . ..
. - - - . - ~ . .

Q!My gH. 3:-hi k ....}+.-y21~ , ''_3F:
_. ._ _4:n:r.:n - : -& -.

h) IIlk(%.N b! kNbb$; .

. .I'I' I[}--t _

- I..,-- jf p-f- - -jf j q J: -] .y g yg

.Pi .5..E. N...h
i $h,_ h'8N N!i Nb$ [d $g'i.b bt b IN$.bbb

; . ge:

Nh
. . . . . . .. . tr : s: m , -: 2-r ,

r- 7
W,..... . j:._ i,)c,1: g _4.

m. M 4 .

ae :n.
. ...

7,,4 .h i f ib .iEdl.i. j :.!.=. , . t .h_ .-. M M . il, ]i. fi,*'g"' g.2. ii_i.'3. ..E. . ..I-.~.a$. 1-t.; b. f. .h. l...L i.--ii.d.ii&.._ . _i; _;;d.I..is.:5_
I * 8: . . . . ,; {- _.. . .. .

.

. . . ~ -. .. r . . -

:; **

**;;" ~-2:21. ;.:;t.g;, * T g%. ;: *:_,} *:: t-
- * -

.

_ '22 {m {.g. 3* ::q ': -
. ._ .2 :gn!--+ +2- W.2 =.p.1. _ . _

_ . . . . . _ _ . = . - -
1;.:.: 4; -*r :n;.2 ;; - - - --- u- 1

..t
--+- .--+- _ - u ;g:w . m:--+--+ .

--

. - 'b
.

'' * '.J+'1T N,*-h ._.
--_"~*+::L~*-*~*'''-*--- -.

'

^ F+ + ' * *
.~ 1.; :~!+.

*

:n-1 . e- - ..,
n- .+ . + . -a .+

^h 5***-' * + * * * * * * * * *
| **'"41 -****

h+. +o++ , ~
, ,

^^
++4.F : _ +j , . .

' I

++t ' ^^;^_,
7 j; ,

1

.
'

tf+**+--=+=+=-,

-
'

.,W .
- ;| 4 .

I

.1
.7 3

I
, ,

..,- Q- .

Q' ,. ',- I-
i i iIII... _.g .

4 :.
r I 1Ijl.. 1

.' 't' .it!' t.

i ' . titifi I'

I.0
'

l. + ' ' "' ' * ' "!"' ' " ' H
0.1 1 10 100

DISTANCE DOWNWIND, km,

Vertical dispersion coefficient as a function of downwind distance from the source.
;

1

BSEP PEP-3.4.3 -13- Rev. 2

. .



EXHIBII J.4. 3-9 uuss: oL assuus v i w ..u:s ..w... w. woo . . . . . . . . . .

10? -
- n i i ;. + - - - - -i =- +sa,Zf i,

-
. , ,ii

,__ +3 - 9 a . i. .m t =:.=i_; - ,+ 3_p .2 '_ae .

=j -i q, - -- H-- - i- i +i- = ~ + i- -i. hi-i- - =imi ,-- ==;:., _ _ _

i!=E-t M -. -: -b!- i t."_!= :EHMEE"' "'- -h "'-i=I=if = E. , _ _
- m

l_. n :_u x\=. :_:__n.:::==_[_ : -
-- - - - - - - - - - -:

_. _. . t
..

-+
, _ _ _ . - _.

ul- 4 t -1 ' i 'i- .a= r kri i-7 i-i=- -d= =h- W=r +-t=t r id: t-
)= 1 _ :-Li- -p i - -j=i-'r-- 'Yi =: bj- : E-E 5 =i= __ __i l_ .M-.-___-: _ . .

;in==F: =.i- t.=i=:= |iGuk '=th= =1- ====k=.=_- = ==: = ism ==i4=k=tELY
=_ -i-i==E 25=. -i= \ -i a_=__=M=_=====jiE- _g - - - - ---
_iii=

=r_:. _

3____
. . _ _ ,---.,_g,-_.-- . - _ _ . - _ _ _ . _ _ _ . . _ _ _ _ - .- - - _ _ - . ._ . _ . _ - _ _ --

m t-- _. - . . \

8 -4_\t_. _ -g

< - \(
-

2 1 . i i,

E ! ' i . 6 .
i i..

.
=

- ! !!6 . i i ! ,

. i .10*g__ !>
.

ca '
4

. , , , _ _ . : -- ,= _ w _ z. 2-4=-p g=t_i= -:-g.==m____,_,. . _. _ . - , _ _ . _ _ _ .

,c s_ _ _ = = =qq _ ;.;4 -- .-;--a ___;2.. =\_==,=_=--.+t---- == _ii=

== : .. ; ==- .lFi-!-EK=-~ :_ _. . .H =\=i" - i _--;-M '- _ - :5"__==-__- y---g _

.

_ . _ _ _ _ . _ , . _ _ _ _ .___ .._;__, .

u 6_
.

r

f s---
_ . ... .. .- .. . . . . \.

c
,. __ ,______

_

. \1 _ . - =E==a- w
~

o 4_
-

-

==;=_..__--.____ g_s_g_ g ,_.====- ===_r_

. _ ,\.__-_. _ _ _ - . _ . = = _ = _ -
_

g . _

_ .. _.- __.____
_

LJ 3.-- - - -- - - " - -

\a
m

ke .._4

L 2_ _ _ H-\
%- \
O j i . \ -

'\C
o 1 , , , , 4 , . .

i- , ,.: 4 .i .

g,2-- w, e- - _ _ - - - _ . . - __ _ __ m=_

- i ! ' ' i 4 i ; ;o
, ,

i_
_

_ _

'-
s._ W -M =f = W " =i --- =- ***-i=="--=\==- = =s===

, <
#t=iM= f-r==_. =._u

---e ad=- w ==~=EElm=E ma\uc2=w2r. _
===~..==7..._- - - %

-' - ;-- r - =:: - _: - -- .~ ----:------w- .

"-- \

-m ~

.

*----< 6._

e s.
~

_g-

\* du =r'- mi d = - =-- -i -i =M- =i .cri-ti 75 r+:==4 . WM==:i sj=

a= = =-= . ie_\g -1 3--i:
R _-8 -nt=c su==m =awru ut+ q u z-2 #= :s3=. ==4._

a=_,u =_ ___m=._r==. r=_=. = -*. _ _ _ _ _ _ _ ._ _+s=. . +:-:__ _:____
-

wx=2a=m=-.s... _ ._. _ __ __ _, _ ___ __.

<. 3 _ --:-==t__..-__. _ _ _ . ___e=---.

^

_Y - ._:-

\.

cc3 2._ \
-+F ;'

'

f I . 1

[ The Caussian Distribution represents ; ; |,, | .i ' ; ; ,; ;
, ,

,

|
-the reduction in concentration as a

@3 -
]_j_d i i i ~ iii i !i i ! i ii , i- .

function of distance from the cloud 4;R d. I+ 2iJLa J _
L = Gayssian -\m--

' '

,'

s. +m+ 4 = w + m =i i=i W-centerline at any distance.[ e
a=mr - v=.= 4-:= w =++v =m=--m .==.- =w=-, =4,_.

,

6. -

:i i i:D- - - - - - - -L. ::it-- --i - - - - - -.ini:-L&. Mziii- f- :- kL-E-_i--2 .=.-i = =._rai. =:- ;\ ;
- -- \._- - - -

_ - - -
-r-----

.
___ : : g :.::; Cg;;_.: _ ._;== r. ;:::._;;;-r -- -- _ - .:._ : .;_; --- -- .,

5. - - ' ~ - - - - - - - - - - - - - - -

_

r--
~

- - -~ ~.{ .-\-| -; "h h .-| [ t - i i- LL: f- * ('

g, -t- E. r: L ni t. - y. . + - - - - vi .; = =p= i. m _.\
.pf-1.j _ -F EL- _ .. . [_ _i .i q .p l._ig _ p . -i - _ : .:.= _h=== . a. vj= ]i
::hf:{2i; ' i- : - .dzi-g-i :ii. i2.-j-- -i=i-i-j; c : =: n cr= ;u :- L---- a

,

n__. ~:r:=: =::=:=- : :::=-2 ; p. . ==. =. =_. u: . :l==______ __. _ - _ _ 3=_: _:- :=_--r .- ._- r . .__

h ._ . r ._ _.r._.___4._._... ._-

,,
.- ._.

~,__._
-

_

i i i
,

0 1 2 3 +
BSEP PEP-3.4.3

,
Distance Frora Cloud Center t.ine (in units of cr-)

-15-
y

Rev. 2



.

EXHIBIT 3.4.3-8

DOSE CONVERSION FACTORS FOR IODINE (THYROID) INHALATION DOSE (1)

Time After Reactor Rem /Cigsec
Shutdown m

(hr) (DCF)

0.0 55
0.5 63
1 71
1.5 78
2 85
2.5 87
3 89
3.5 94
4 98
4.5 100
5 110
6.5 120
8 120

10 130
12.5 140
15 140
24 180
48 240
72 280

(I) Based on an average breathing rate, " standard man". Dose to other
segments of the population will vary, with the " standard child"
inhalation dose generally taken as twice the standard man dose.

.

.

.
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PEP-3.4.4 INITIAL INGESTION DOSE ANALYSIS
|

1.0 Responsible Individuals and Objectives

| The Radiological Control Director or Dose Projection Coordinator is
responsible for calculating the possible doses through ingestion for use
by the Radiological Control Director and Site Emergency Coordinator in
determining and evaluating possible off-site consequences from a gaseous

i radioactivity release. The Radiological Control Manager will assume
! responsibility for calculating ingestion doses after the Emergency
i Operations Facility is activated.

2.0 Sc_ ope and Applicabi.lity

This procedure is intended only as an initial step in evaluating possible
| off-site consequences through the ingestion pathway and assumes a pathway
, based on consumption of milk from cows pastured in an area contaminated
| as a result of deposition after a release.

| 3.0 Actions

! L_ist of EXHIBITS:

| 3.4.4-1 " Ingestion Dose Projection Calculations"
| 3.4.4-2 10 Mile EPZ Map (Example)

3.4.4-3 50 Mile EPZ Map (Example)
; 3.4.4-4 Xt_i/Q with Distance for Elevated Releases
| 3.4.4-5 Xu/Q with Distance for Ground Level Releases
| 3.4.4-6 Horizontal Dispersion Coefficient

3.4.4-7 Vertical Dispersion Coefficient
3.4.4-8 Doses at Various Distances From Cloud Centerline
3.4.4-9 Ingestion {MilkConsumption)DosePotential(REM)From

1 Ci-Sec/m of I-131

Note: EKHIBIT 3.4.4-1, " Ingestion Dose Projection Calculations," is
j for recording and calculating dose projections. Steps 3.1
| through 3.8 provide input for the calculations.
!

| 3.1 Use the source term calculated in accordance wi.th appropriate PEP
| Section 3.6, " Source Term Assessments and Core Damage Evaluation."
| Enter the Source Term Value in column 1 of EXHIBIT 3.4.4-1. The
I source term needs to be in terms of curies of I-131 released.
1
.

Note: If the quantity of Iodine-131 in the mixture of iodine

isotopes has not been determined, the following may be
used:

I
Curies I-131 Released = Curies I released at time t

DCF - Iodine @ tX
330

where the DCF - Iodine is that in EXHIBIT 3.4.3-8 of PEP-3.4.3.
i

|
r
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3.2 Determine the Atmospheric Stability Class

Note: Steps 3.2.1 through 3.2.5 are in order of preferred use.

3.2.1 If operable, use the plant or RC&T computer to obtain the
Atmospheric Stability Class, wind speed, and wind direction.

Note: The wind speed and wind direction should be that
best approximating the effective height of the
release. This may be determined by the various
plant monitors. Where available, results from
plume tracking / monitoring should be used to
confirm or modify these estimates.

3.2.2 If the computer is not accessible, determine the Atmospheric
Stability Class, wind speed, and wind direction in accordance,

| with EI-27.3 Appendix A " Manual Met Tower Data Acquisition."

| Record Stability Class, wind speed, and wind direction on
EX111 BIT 3.4.4-1.:

3.2.3 If the on-site meteorological station is completely inoperable,
the following can be performed to obtain an estimate of.
the on-site wind speed and direction, and the appropriate,'

Atmospheric Stability Class.
i

1) Call the National Weather Service Office at Wilmington,
North Carolina, for the current weather observations.
Obtain the following information from the meteorological

i forecaster who is on duty:

{ a. Station for which data is given
j

b. Wind speed (knots),

| c. Cloud cover (in tenths of total)

| d. Cloud ceiling (feet above ground)

| Wind direction (N, S, E, etc.)e.
>

| 2) Load the programmed cassette (the same cassette used in
the Automated Dose Projection Procedure, PEP 3.4.5) into
the HP9830A, enter LOAD 3 EXECUTE, and enter RUN EXECUTE.

NOTE: Press the EXECUTE button after each entry into
the computer to allow the program to proceed.

3) The display will read " WIND SPEED (knots)." The program
is asking for the wind speed in knots for the NWS observation
station. Enter the appropriate response (example.. 1.0,
3.0, or 0.0 for a calm wind).

|
l
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!

4)- The display will read " CLOUD COVER (TENTHS)." The program-

is asking for. the total cloud cover of the sky in tenths.
''

That is, if the sky is overcast, 10/10ths would be the
condition. The proper response to the computer would be'
to enter 10. If the sky was clear, the appropriate response

; to the computer would be to enter 0. Enter the appropriate
', response.
!

5) The display will read " CLOUD CEILING (FEET)." The program
; is asking for the height of the most obscure cloud deck
I above the ground level. Enter the appropriate response-

(example.... 1000.).-

- 6) The' display will read "JULIAN DATE." The program is
asking for the current JULIAN DATE, that is, the number of,

| calendar days since the first of the calendar year. Enter
'

the appropriate response,
i

- 7) The display will read " CURRENT TIME (24-hour clock)." The-

-

$ program is asking for the current time (EASTERN STANDARD
| TIME) in the common 24-hour clock (that is, N00N=1200 and

midnight =0000.; all other times are reported such as
,! I p.m. = 1300). Enter the appropriate response.
i
j 8) The computer program will now compute the appropriate
j Atmospheric Stability class, based upon the weather
; observations entered into the computer. The output will
j, be displayed on the visual screen as follows:
1

Wind speed = (number) mph
1i

Atmospheric Stability Class = (letter),

)1 NOTE: The letter for the Atmospheric Stability class
i will be the Pasquill Stability indicator, plant

process computer.

! 9) Obtain and record wind direction and speed on EXHIBIT 3.4.4-1.
j Use the correct Atmospheric Stability class in the Dose
i Calculations.
4

1

1 3.2.4 Call the CP&L Meteorologist in Raleigh and request meteor-
4 ological data (see PEP Appendix A.4).
i
j 3.2.5 If there is no meteorological data readily available,
j estimate the wind speed and direction, and determine and.

! circle appropriate Atmospheric Stability Class.
,

1 -

| Sunny Cloudy Cloudy Clear
j- Day Day Night Night

light wind or calm B C E F
} (14m/s) = (18.9 mph)
I
;

j BSEP PEP-3.4.4 -3- Rev. 2.
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moderately strong wind C D D D
(>m/s) = (>8.9 mph)

,

'

Record wind direction and stability class on EXHIBIT 3.4.4-1.

Note: Assume Stability Class D whenever it is raining.

3.3 Locate and mark with an "X" the point of interest on either EXHIBIT

3.4.4-2 (10 Mile EPZ) or EXHIBIT 3.4.4-3 (50 Mile EPZ) and estimate
the distance in meters or miles to-be used in Step 3.4.

Note: EXHIBITS 3.4.4-2 and 3.4.4-3 are examples only. DO NOT
USE. Use an appropriately scaled (larger) map provided.

3.4 Determine the Atmospheric Dispersion Factor, X/Q, by_using either
Step 3.4.1 or Step 3.4.2. Step 3.4.1 makes use of Xu/Q versus
distance curves by stability class. Step 3.4.2 eakes use of the
original equation from which the curves in Step 3.4.1 were generated.

3.4.1 Determine the Atmospheric Dispersion Factor, X/Q, using
either EXHIBIT 3.4.4-4 if the release is via the stack or
EXHIBIT 3.4.4-5 if the release is considered from ground
level.

3.4.1.1 Using the distance determined in Step 3.3, locate the
distance on either.of the horizontal axes of the
EXHIBIT.

>

3.4.1.2 Read up or down to the line for the appropriate
stability class as determined in Step 3.2.1, 3.2.2,

! or 3.2.3.

3.4.1.3 Record the appropriate xu/Q from the vertical scale,

i for use in Step 3.4.1.5.
.

3.4.1.4 Record the u (wind speed) from Step 3.2.1, 3.2.2, or
3.2.3 for use in Step 3.4.1.5.

;

3.4.1.5 Calculate the x/Q for the point of interest and enter
in Column 2 of EXHIBIT 3.4.2-1.

i
~

j X Xu ;=
Q Q.,

X _ .
_

- . -

Note: Wind speed must be in units of m/sec.
?

| 3.4.2 Determine the Atmospheric Dispersion Factor, X/Q, using
j the following equation where concentration is to be cal-

culated along the centerline of the plume at ground level.
!

'
BSEP PEP-3.4.4 -4-
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2

X.= 1 _ exP -1. H
;

Q no ou 2 o'y-z z

where X/Q = AtmosghericDispersionFactor,
sec/m

'
n= 3.1415.

It = -average wind speed, m/sec.

H= release emission height (100 m<

for stack releases, O m for
ground level releases).

.

horizontal dispersion coefficient,o =
Y

. m; (see EXHIBIT 3.4.4-6).
3

vertical dispersion coefficient,; o =
) * m; (see EXHIBIT 3.4.2-7).
!

Note: To find a for Stability Class G, multiply,

the o. fol Stability Class F by 2/3. To<

find 3 for Stability Class G, multiply the
for* Stability Class F by 3/5.o

, z
1

; 3.5 If the point of interest is not on the centerline of the cloud,
correct for the lateral distance (y) deviation.

; 3.5.1 Estimate the lateral distance (y) between the point of
| interest and the centerline of the cloud using the appro-
; priate map.
]

Record y = (m)
.

; Note: If not otherwise known, the lateral distance-(y)
: between the point of interest and the centerline
! of the cloud is estimated by use of triangulation
j of the point with respect to the plant and the

cloud centerline vector on the appropriately4

j scaled map.

3.5.2 Using EXIIIBIT 3.4.4-6 determine o as a function of distance
i (Step 3.5.1) and stability class { Step 3.2) by locatirig

the distance on the horizontal axis, read up to the diagonal,

line for the stability class and read the o from the left.

vertical axis.
r-

! Note: To find a for stability class G, multiply the
for st5bility class F by 2/3.i o

Y.
,

| 3.5.3 Divide the lateral (vertical) distance by the o to determine
'

i the number of o's between the cloud centerline Ind the
I

point of interest.
4
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3.5.4 Using the number of o's refer to EXHIBIT 3.4.4-8 and

determine the dose conversion factor. Locate the number
' of o's on the horizontal axis and read up to the Gausian

curve. Read across to the vertical axis for the dose
i concentration correction factor. Enter this value in
; column 3 of EXHIBIT 3.4.4-1.

| 3.6 Determine the Ingestion dose potential correction from EXHIBIT 3.4.4-9.

3.6.1 Select the appropriate age category from the left hand
column.

Note: If tue actual age is not specified, use 0-1 to
be conservative in protecting a critical segment.
of the population.

3.6.2 Read across to the appropriate column for the season and
record the conversion factor in column 4 of EXHIBIT 3.4.4-1.

3.7 Perform the multiplication and record the projected dose in column 5
of EXHIBIT 3.4.4-1 and next to the appropriate mark (X) on the map.
Initial and date each calculation in column 6..

I 3.3 Report the projected thyroid ingestion dose to the Radiological
Control Director (Radiological Control Manager after the Emergency

; Operations Facility is activated) or Site Emergency Coordinator.
4

i )

-
1

i
j

)
,

l

,

4

h

,

i
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't EXIIIBIT 3.4.4.1-

i A
7 INGESTION DOSE PROJECTION CALCULATIONS
"
.

* Column (1) Column (2) Column (3) Column (4) Column (5)* (Column (6).

+' Wind Stability Source X/Q Lateral Dose Projected Initial /3Speed .From Class Term (Ci) (sec/m ) Deviation Correction Dose Time /Date
m/sec () ' Step 3.1 Step 3.4 CF from _ Factor (Rem)

Step 3.5 Step 3.6

1

i
,

' |

7
E

,

;

*
.

: - ._

w -

E
.

N .

* Column 5 = Column 1 Column 2 Column 3 Column 4* * *

i
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. EXHIBIT 3.4.4-2 10 Mile EPZ l'ap (Example)
.
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EXHIBIT 3.4.4-3 50 Mile EPZ Map (Example)- -

.
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Horizontal dispersion coefficient as a function of downwind distance from the source.
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Vertical dispersion coefficient as a function of downwind distance from the source.
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|
1EXHIBIT 3.4.4-9

INGESTION (MILK CONSUMPTION) DOSE POTENTIAL (REM)

FROM 1 Ci-sec/m of I-131(a)

Age Winter Spring Summer Fall

0-1 1000 3600 34,000 32,000

2-3 900 3200 31,000 29,000

4-6 900 3200 31,000 29,000

7-12 900 3200 31,000 29,000

13-19 450 1600 15,000 14,000

> 20 290 1000 10,000 9,400

(a) Allvaluesmustbemultipliedbythemenwjndspeed. Thus a 1 Ci4
release and a dilution factor of 10 sec/m and a wind speed of

| 2m/sec will result in a 6.8 rem thryoid dose to a 0-1 year old child
in the summer months.

(Source 1D0-12053)
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PEP APPENDIX A.4, OTHER EMERGENCY RESPONSE CONTACTS

1

CP&L CORPORATE HEADQUARTERS

Office Hone
Vice President - Nuclear Operations: ,

4 B.J. Furr {
Alternate: H. R. Banus, !

Manager,
Corporate Quality'
Assurance

,

I
' Senior Vice President - Power Supply ;

Lynn W. Eury {
Alternate: E. E. Utley

!
.

iMeteorological Center i

Corporate Meteorologists '

Brian D. McFeaters ,f.

Meteorological Supervisor j

i

Tim D. Drum 1

Meteorologist

<

NATIONAL WEATHER SERVICE
| Wilmington, NC

Raleigh, NC'

AMERICAN NUCLEAR INSURERS (ANI) {'Farmington, Connecticut

INS.'TTUfE OF NUCLEAR POWER OPERATIONS (INPO)
Atlanta, Georgia

Telecopier: :|
|

GENERAL ELECTRIC i
i San Jose, California

i '
;

UNITED ENGINEERS AND CONSTRUCTORS'

j Philadelphia, Pennsylvania
, __

RADIATION EMERGENCY ASSISTANCE CENTER / TRAINING SITE (REAC/TS)
'

Dr. Karl Hubner '

,

J .
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