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TABLE 2-4
(TontTnued) # .
- u:. % i )
A and B circuits are both actuated by-agy.one of the ¢£¥01¥1A5_1n1t10t1n9
channe sy RM-050, RM051, RM-060, PM-061, or KM-062;, however, only AM-050
#ng AM-051 are required for containment ventilation isolatiof.

¥ minimum operable channel conditions are reached, one inoperable channel

must be placed in the tripped condition within eight hours from the time of
discovery of loss of operability. The remaining inoperable channel may be
bypassed for 48 hours from the time of discovery of loss of operability

and, if an inoperable channel 1s not returned to operable status within

this t;?c frame, a unit shutdown must be inftiated (see Specification |
2.15(2)).

1f one channel becomes inoperable, that channel must be placed ‘n the

tripped or bypassed condition within eight hours from the time of discovery

of joss of operability. If bypassed and that channel is not returned to
operable status within 48 hours from the time of discovery of loss of
operability, that channe! must be placed in the tripped condition within

the following eight hours. (See Specification 2.15(1) and exception ]
associated with maintenance. )

2-69 Anendment No. BB, 408 |
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=pecial Reports

Special = onts shall be submitted to the Regional Administrator of the appropnate NRC
Regional L. fice within the time period specified for each report. These reports shall be
submitted covening the acuvities idenufied below pursuant (o the requirements of the
applicable reference specification where appropnate;

In-service inspecuon report, re‘erence 3.3,

Tendon surveillance, reference 3.5,

Containment structural tests, reference 3.5,

Special maintenance reports.

Containment leak rate tests, reference 3.5, }

Radicacuve effluent releases, reference 2.9. [/ (1 1+

Matenials radiation surveillance specimens reports, reference 3.3,

Fire protection equipment outage, reference 2.19.

Post-ac~ident monitoring instrumentation, reference 2.2

Elecu ‘stems, reference 2.7(2). |

T AN QN o

9.4 Unique Reporting Requiremeits

At

a. Radicacuve Effluent Release Repont

A l.'c-p'on‘covenng the opertion of the Fort Calhoun Station duning the previous
X months shall be submitted within 60 days after January | and July | of each
year per the requirements of 10 CFR 50.36a.

‘The radioactive effluent felease report (nall include a summary of the quantties
" /of radioacuve liquid and gaseaus effluents and solid waste relezsed from the plant

- as outlined in Regulatory Guide 1.21, Revision L~

The radioactuve effluent release repose shall include a summary of the
meteorological conditions concurrent with the release of gaseous effluents during
cach quarter as outlined in Regylatory Guide 1.21, Revision |,

The radioactive effluent release report shall include an assessment of radiation
doses from the radioacuve liquid and gaseous effluents r:leasad from the unit
during each calendar quarter as outlined in Regulatory Guide 1.21, Revision 1.
In addiuon, the unrestricted area boundary maximum noble gas gamma aur and

beta air do*s shall be evaluated. The meteorological conditions concurrent with
the

5-15 Amendment No. 9,24 38,46 .86,
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Semiannual Radioaciive Efflucnt Release Repors

The Semiannual Radioactive Effluent Release Report covering the operation of
the unit during the previous 6 months of operation shall be submitted within 60
days after January | and July | of each year. The report shall {nclude a summary
of the quantities of radioactive liquid and gaseous effluents and solid waste
released from the unit. The material provided shall be 1) consistent with the
objectives outlines in the ODCM and #CP, und 2) in conformance with 10 CFR
50.36a. and Section IV.B.1 of Appendix I to 10 CER $0.

| Radiologi . —

The Annual Radiologizal Environmental Operating Report covering the operation
of the unit during the previous calendar year shall be submitted before May | of
each year. The report shali include summaries, interpre:ations, and analysis of
trends of the results of the R fiological Environmental Monitoring Program for
the reporting period. The material provided shall be consistent with the
objectives outlined in (1) the ODCM and (2) Section IV.B.2, IV.B.3, and IV.C
of Appendix 1 to i0 CFR 50.
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DISCUSSION, JUSTIFICATION, AND NO SIGNIFICANT HAZARDS CONSIDERATIONS
DISCUSSION AND JUSTIFICATION

The Omaha Public Power District (OPPD) proposes to revise tne Fort Calhoun
Station Unit No. 1 Technical Specifications to implement Generic Letter 89-0]
concerning the Radiological Efflusnt Technical Specifications (RETS), and to
revise the requirements for the Containment Radiation High Signal follouing the
guidance of NUREG-0133.

Proposed changes to RETS

As specified in Generic Letter 89-01, it is proposed to relocate RETS from the
Technical Specifications to the Offsite Dose Calculation Manual (ODCM). The
following 1s 2 description of the proposed changes:

1.

The definitions for the ODCM and Process Control Program (PCP) were
revised to agree with the definitions in Generic Letter £9-01.
Pefinitions for purge-purging and venting were moved to the ODCM,

Technical Specifications 2.9 under Limiting Condition for Operations
Section, and 3.1) and 3.12 under Surveillance Reguirements Soction
were relocatea from the Technical Specifications and incorporated
into the COCM,

Tables 3-2, 3-3, &and 3-4 were ravised to ensure that LCO
requirements, which are currently controlled by Specification 3,12,
were retained. The surveillance function and frequency for
Containment Radiation High Signal, Area and Post Accident Radiation
Monitors, and Primary-lo-Secondary leak rate detection radiation
monitors in Table 3.2 are updated for consistency. Sampling
requirements for steam generator blowdown are being relocated from
Table 3-11, which is being deleted, tc Table 3-4. Operating modes
are being added to the sampling of steam generator blowdown
consistent with the actions required by Specification 2.20.

Tables 3-9, 3-11, and 3-12 were relocated from the Technical
Specifications and incorporated into the ODCM.

Sﬁecifications 2.9 and 3.12 are proposed to retain requirements in
the Technical Specifications that are related to explosive gases.
This +as a specific requirement of the Generic Letter. The grab
sample provisions are in agreement with the present Specification
2.9.1(2)d. A 48 hour Limiting Condition for Operation has been
added for the time allowed for hydrogen and oxygen concentrations to
be out of specification. This is consistent with the Standard RFTS

Reporting and records requirements were revised in Section 5.9.4 and
Sections £.16, &5.17, and 5.18 under Administrative Controls were
added to the Technical %fecifications to define administrative
details of the ODCM ard PCP. Records rotention for RETS will be
covered under existing Technical Specification 5.10 2.




Admin strative changes

a.

h

The Table of Contents is being revised to reflect proposed changes.,

Paue 2-u is being vevised to currect a reference that was changed as
a result of the Generic Letter changes.

Paye 2-38 is being revised to delete a reference to the specific
grncedure “nich implements the independent verification of fuel

urcup whivh is required to move frel directly to Region 2 of the
spent fuel oouvl, he reguiromcnts remain, on1{ the name »f the
procedure is being deleted. Additionally, wording which eflects
the Cf Syundard Technical Specifications is being added to clarify
movement of irrediated fuel.

Rorarence ? on Page 2-63 15 being revised to reflect a Section of
the Lpdated Safety Analysis Report (USAR' which better describes che
Containiment Radiation High Sigwal.

Table 2-4, Item 3B on page 2-69 is being revised to ceflect the
requirements of CE Standard Technical Specificatiors. As descrioed
in USAR Section 7.3.2.6 and Specification 2.8(2), the Conta’ament
Radiation High Signai (CRMS) isolates the containment p’ essure
reliel, air sample, and purge system valves. As currently written,
it could be imflied that all valves which receive a (IAS are
required to be closed in order to place the CRHS channels .n bypass.
This chanye clarifies the requirements that only the containment
vent and purge valves are required to be closed. A description of
these valves is being added to the basis of Specification 2.15 on
page 2-66a. A change is also proposed for gage 2-66a to revised the
term FSAR 10 the present nomenclature for this document which is the
USAR (Updated Safety Analysis Report),

Page 3-0b is being revised to delete an example of a surveillance
test tuble that will be relocated tc the M. Additionally, a
typographical error "Code of Federal Requirements," is being
corrected to read "Code of Federal Regulations."

Page 3-63b 1s being revised to incluge a statement on the bottom of
the page indicating that the next page will be page 3-69.

Page 5-19 is being revised to add records retention requirements for
the ODCM and PCP,

Page 5-19& is beino revised t» chanye the references to Sections of
10 CFR Part 20 which reflect changes to 10 CFR Part 20 and to
revised the definition of a Very High Radiation Area so that this
definition does not conflict with the definition which has been
added to 10 CFR Part 20,
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FORT CALHOUN STATION PAGE 1 OF 35

CHEMISTRY MANUAL PROCEDURE DR AFT CMP~6

PART III
RADIOLOGICAL EFFLUENT RADIATION MONITOR CALCULATIONS

FC/CMP/01 082792



. FORT CALHOUN STATION DR AFT PAGE 2 OF 1§
CHEMISTRY MANUAL PROCEDURE { CMP-6

1.0 EFFLUEST MONITOR SETPUINTS

) P |

FC/CMP/01

Liguid Effluents

There are two liquid discharge pathways to the
Missouri River. These pathways originate with the
radioactive liguid waste processing system (monitor or
hotel tanks) and the steam generator blowdown system.
Both of these pathways empty into the circulating
water system which discharges to the Missouri River
(see Figure 1). Figure 2 depicts the liquid discharge
pathways and associated radiation monitors. Figure 3
depicts the methods of liquid effluent treatment. A
detailed discussion of the liquid effluent treatment
system is presented in Section 2.1.

The flowrate for dilution water varies with the number
of circulating water pumps in service and with the
operation of the warm water recirculation. Some warm
water from the condenser outlet is diverted from the
circulating water discharge to upstream of the intake
structure to help prevent ice from forming on the
circulating water pump intakes during winter months.
The varying dilution flowrate is accounted for in the
dilution calculations for monitor tank and stream
generation releases,.

Alarm setpoints shall be established for the liquid
effluent monitering instrumentation to ensure that the
concentration of radicactive material released in
liguid effluents to unrestricted areas shall be less
than the concentrations specified in 10 CFR 20,
Appendix B, Table 2, Column 2.

Cs~137 is the most abundant radionuclide in liquid

effluent streams and is used to calibrate the liquid
effluent monitors,

082792
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CHEMISTRY MANUAL PROCEDURE CMP-#
- W steam Cenerator continued)
2:3:42.3 to 0,01 uCl/gram u.s Jjuiva=-

ient I-131 and at leastc

Gy nce per 12 hours when the
specific activity of the
secondary coolant is greater
than 0.01 uCi/gram dose
equivalent I-131,

b ¥ |
b
.
]
.
L

The radicactivity for each blowdown
line nhall be continuously re=-
corded. If the process radiation
monitor chart recorder is not oper=-
ational, Cteam Generator releases
may continue provided that the
ragicactivity level is recorded
manually at least once per four
nours during actual release.

5.5 Gaseous Effluent Felease
L

2.1.1 During release of gaseous radiocac~-
tive effluents from containment
pressure relief line to the
Auxiliary Building Exlaust Stack,

the following conditions shall be
met:

2:2.1

;

ra

A. The Auxiliary Building Exhaust
Stack noble gas monitor,
iodine sampler and particulate
sampler shall be operational.

B. The Auxiliary Building Exhaust
Stack noble gas radiation mon=-
itor shall be set in accor-
dance with Part III to alarm
and automatically terminate
the rei2ase prior to exceeding
10 CFR 20 limits at site
boundary (see Figure 1).

Cs At least one Auxiliary Build-
ing exhaust fan shall be in
operation.

FC/CMP/01 060592
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PART 11X

1.0 EFFLUENT MONITOR SETPOINTS

P |

gt
L®

2.0 FRADIOACTIVE WASTE TREATMENT SYSTEM . .

del

2:8

FC/CMP/01

Liguid

Ligquad
1:8+3
le2:2

Eff luents

Effluent Radiation Monitors ‘
Steam GCenerator Blowdown Monitors
Overboard Discharge Header Monitor

zaseous Effluents

Gaseous Effluent Radiation Monitors . .

1.4.1

1.,4.2
1.,4:3

1
1

Sim
1.5.1
1:98

Y
L

Liquid

Gaseous Radwaste Treatment System

081092

ultaneous Release Pathways . . . .

Auxiliary Effluent Radiation Monitors ‘

Auxiliary Building Exhaust Stack Gaseous
Activity Monitors . .

Auxiliary Building hxhaust Stack Iodlno
Monitor . . . . & .

Concenser Air cjcctor Monxtor 5 3
Laboratory and Radicactive Waste Procoslinq
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FORT CALHOUN STATION DR AFT PAGE 3 OF 38

CHEMISTRY MANUAL FPROCEDURE

CMP-6

1.2 liguid Effluent Radiation Monitors

1,2.1

Steam Generator Biowdown Monitors
(RM-0542 and B)

These process radiation decectors monitor the
flow through the steam generator blowdown
lines and automatically close the bluwdown
isolation valves ‘“ the monitor high alarm
setpoint is reached. The high alarm

setvoint calculations are based on
controlling the discharge at 10 CFR 20 limits
of 1.0E=<07 uCi/ml for unrestricted areas.

The following calculations for maximum
concentration and alarm setpoints are valid
when steam generator blowdown is the only
liguid release pathwey. For simultaneous
radiocactive liguid releases of steam generatol
blowdown and monitor tark discharge, refer to
Section 1.5.1.

The maximum allowable concentration in the
blowdown line is calculated as follows:

_ (1.08-07 yci/ml) (X,)
’ Y

L]

Where:

1.0E~07 uCi/ml = 10 CFR 20 Limit fer unidentified

FC/CMP/01 082792

radioruclides at site discharge
(I-129, Ra-226 and Ra-228 are
not present).

X, = Total dilution filow in the
discharge tunnel (gpm). (Normal
flow is based con 1 circulating
water pump at 120,000 gpm.

Other flowrates may be used, as
required.)

Y, = Blowdown flow rate (gpm).
(Normal blowdown flow rate is
based on 2 transfer pumps with a
design flow of 135 gpm eacn,
270 gpm tctal. Other flow rates
may be used, as required.)

A, = Maximum allowable blowdown
concentration (uCi/ml).
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CPEMISTRY MANUAL PROCEDURE CMP-6

12,

FC/CMP/01 082792

Steam Generator Blowdown Monitors
(RM-=054A and B) (Contir.ed)

The high alarm setpoint (CPM) =
B5 [ (8, (A,) 8]

Wh re:

.85 = “orrecticn factor for instrument
meter error.

S, = Detector sensitivity factor
(CPM/uCi/ml). (Sensitivity
based on Cs-137).

A, = Maximum allowable ! lowdown iine
activity (uCi/mi).

B - Backgro.nd (CPM).

Setpoints may be recalculated based on
adjusted dilution flow and adjusted
blovidown flow.

An alert setpoint will be chosen at a
value below the alarm setpeint so that
significant increases in activity will be
identiried prior to automatic actuation of
the blowdown isolation valves.

Overboard Discharge Header Monitor
(RM=-055 or RM~uS53A)

This process radiation monitor provides
control of the waste monitor tank effluent by
menitoring the overboard header prior to its
discharge into the circulating water discharge
tunnel. The concentratic.. of activity at
discharge is controlled below the 10 CFR 20
limit of 1.0E-07 uCi/ml for unrestricted areas
for unidentified isotopes by the high alarm
setpoint which closes the overboard fiow
control valve.

The following calculations for maximum
concentration and alarm setpoints are valid
when Mon‘tor Tank discharge is the only liquid
release pathway. For simultaneous radioactive
liquid releases of monitor tank discharge and
steam generator blowdown, refer to

Section 1.5.1.
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1.2.2

1,0E-07 uCi/ml =

082792

DRAFT PAGE 5 OF 21§

CMP-6

Overboard Discharge Header Monitor
{RM~-055 or RM-055A) (Continued)

The maximum allowable conceniration in the
overboard discharge header is:

)

Where:

(1.0E-07 uCi/ml) (X,)

1’

o

10 CFR 2C Limit for unidentified
radionuclides at site discharge
(I-129, Ra=-226 and Ra-228 are
not present).

Total dilution flow in the
discharge tunnel (gpm). (Normal
flow is based on 1 circulating
water pump at 120,000 gpm.

Other flowrates may be used, as
required.)

Maximum monitor tank discharge
“low rate (gpm). (Normal
monitor tank max.mum flow is

50 gpm. Other flow rates may be
used, as required.)

Maximum allowable activity in
discharge header (uCi/ml).
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CHEMISTRY MANUAL PROCEDURE CMP-6

1.2.2 Overboard Discharge Header Monitor
(RM~055 or RM~-05S5A) (Continued)

The high alarm setpoint (CPM) =

.85 [ (S,) (A) + B]
Where:

65 = Correction factor for instrument
meter errcr.

8, = Detector sensitivity factor
(CPM/uCi/ml). (Sensitivity
based on Cs~137).

A, = Maximum allowable concentration
in discharge header (uCi/ml).

P = Background (CPM).

An alert setpoint will be chosen at a value
below the alarm setpoint so that significant
increases in activity will be identified,

prior to automatic actuation of the overboard
flow control valve.

FC/CMP/01 082792
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CHEMISTRY MANUAL PROCEDURE - CMP=-6
1.3 Gaseous Effluents

The gaseous effluent monitoring instrumentation for
controlling and monitoring normal raaioactive material
releases in accordance with 10 CFR 20, appendix B,
Table 2, Column 1 limits for unrestricted areas

(see Figure 1), are summarized as follows:

A. Auxiliary Building - The Auxiliary
Building Exhaust Stack receives discharges
from the waste gas decay tanks, contain-
ment purge, containment vent systems and
the auxiliary building ventilation system.
Effluents are monitored by RM-062, a noble
gas activity monitor. Additionally, noble
gas activity monitor, RM-051, provides
redundant back=-up monitoring capabilities
to the RM-062 monitor. Iodine monitoring
and sampling capabilities are provided by
RM-060. Particulate monitoring is
provided by RM-061. Redundant particulate
monitoring is provided by RM-050., Ven-
tilation Isolation Actuation Signal (VIAS)
is actuated by exceeding a monitor’s alarm
setpoint. Actuation of VIAS will isolate
releases from containment and waste gas
decay tanks. The Auxiliary Building
Exhaust fans will remain in operation.

B. Laboratory and Radioactive Wagte Process-
! c1di - Noble gas, iodine,
and particulate monitoring is provided by
Radiation Monitors RM-043, RM=-042, and
RM-041, respectively. These radiation
monitors do not serve a control function.

- S - Noble gas
activity is monitored by RM-057. The
coundenser off-gas is discharged directly
to the environment. Exceeding the high
alarm setpoint on RM-057 will activate
isolation of main steam to the Auxiliary
Steam Systen.

A gaseous radicactive waste flow diagram with the
applicable, associated radiation monitoring instru-
mentation ar< controls is presented as Figure 4. The
gaseous waste disposal system is presented in Figure
5. A detailed discussion of the gaseous effluent
treatment system is presented in Section 2.2.

FC/CMP/01 082792
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1.4.1 Auxiliary Building Exhaust Stack Particulate
Monitors (RM-061/RM-050) (Continued)

Where:

.85 = Correction for instrument meter
error.

8 = Detector sensitivity factor

(CPM/uCi). (Sensitivity based
on Cs=-137).

F, = Monitor sample flow rate (SCFM).

T = Effective monitor response time
(sec) .

F, = Auxiliary Building Exhaust stack
flow rate (SCFM). (Default
maximum flow rate is 122500 cfm
for 3 Auxiliary Building exhaust
fans and 2 containment purge
fans in operation. Other flow
rates may be used, as required.)

B = Background (CPM).
An alert setpoint will be chosen at a value
below the alarm setpoint so that significant

increases in activity will be identified,
prior to exceeding the alarm setpoint.

FC/CMP/01 082792



*  PORT CALHOUN STATION DR AFT PAGE 10 OF 35
CHEMISTRY MANUAL PROCEDURE CMP~6

1,
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4.2

(3.0E-07 pCi/cc)

Auxiliary Building Exhaust Stack Gaseous
Activity Monitors (RM-062/RM-051)

Either of these monitors may be used to
measure gaseous activity in the exhaust stack.
The gas is monitored after passing through a
particulate filter. The monitor controls
gaseous activity releases so that the

10 °FR 20 limit for the unrestricted areas of
3.0E-07 uCi/cec, based upon Xe-=133, is not
exceeded. The Ventilation lsolation Actuation
Signal is initiated when the high alarm
setpoint is reached.

The following calculations for maximum release
rate and alarm setpoint are valid when
Auxiliary Building Exhaust Stack is the only
gaseous release pathway. For simultaneous
gaseous releases from Auxiliary Building
Exhaust Stack, condenser off-gas and the LRWPB
Exhaust Stack, refer to Section 1.5.2.

The maximum allowable release rate for stack
gaseous activity is calculated as follows:

(5.0E-06 sec/m?)

Setpoint = .85 [

x (1.0E+0€ cc/m?) = 6 .0E+04 pCi/sec

Where:

3.0E~07 uCijecc = 10 CFR 20 Limit at site
boundary (based upon
Xe=133).

5.0E-06 sec/m? = Annual average dispersion
factor at the site
boundary.

1.0E+06 cc/m? = Constant of unit
conversion.

The high alarm setpoint (CPM):

(6.00E+04) (S,) (60)

(F.) (28317) s
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1.4.3

(1.0E-10 puCi/coe)

Auxiliary Building Exhaust Stack Iodine
Monitor (RM=060)

RM-050 monitors the gaseous waste discharged
from the exhaust stack for lodine=-131 activity
by continuously counting a charcoal cartridge
and pre~filter through which a sample of
exhaust stack air is passing at a known rate.
The monitor alarm setpoint is based o tae 10
CFR 20 limit for Iodine-131 at the site
boundary.

The following caiculations for maximum release
rate and alarm setpoint are valid when
Auxiliary Building Exhaust Stack is the only
gaseous release pathway. For simultaneous
jaseous releases from Auxiliary Building
I'’xhaust Stack, condenser off-gas and the LRWPB
Exhaust Stack, refer to Section 1.5.2.

The maximum allowable release rate for stack
iodine is calculated as follows:

x (1.0E+06 cc/m®) = 2.0E+01 uCi/sec

(5.0FE-06 sec/m?)

Setpoint = .85 |

082792

Where:

1.0E-10 uCi/ecc = 10 CFR 20 Limit at site
boundary (based upoun
I-131).,

5.0E-06 sec/m? = Annual average dispersion
factor at site boundary.

1.0E+06 cc/m* = Constant of unit
conversion.

The high alarm setpoint (CPM):

(2.0E+01) (8,) (Fg) (T) (B)

(F.) Lo
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Auxiliary Building Exhaust Stack Iodine
Monitor (RM-060) (Continued)

Where:

B

Correction for instrument meter
error.

Detector sensitivity factor
(CPM/uCi). (Sensitivity based
on I-131)

Monitor sample flow rate (SCFM).

Effective monitor response t.ime
(sec) .

Auxiliary Building Exhaust stack
flow rate (SCFM). (Default
maximum flow rate is 12250C cfm
for 3 Auxiliary Building exhaust
fans and 2 containment purge
fans in operation. Other flow
rates may be used, as required.)

Charcoal filter collection
efficiency.

Background (CPM).

An alert setpoint will be chosen at a
value below the alarm setpoint so that
significant increases in activity will be
identified.
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Condenser Air Ejector Monitor (RM=057)

This monitor is located in the turbine
building and monitors the condenser off-gas.
The purpose of this monitor is to monitor
tne condenser off-gas discharges so that the
10 CFR 20 limit for unrestricted areas of
1.0E~07 uCi/cec, based upor Xe=133, is not
exceeded.

The following calculations for maximum release
rate and alarm setpoint are va’id when
conuenser off-gas is the only gaseous r:zlease
pathway. For simultaneous gaseous releases
from condenser off-gas, Auxiliary Building
Exhaust Stack, and the IRWPB Exhaust Stack,
refer to Section 1.5.2.

The maximum allowable release rate for
ccndenser air ejector monitor is as follows:

(5.0F-06 sec/m’)

082792

% (1.0E+06 cc/m?) = 6.0E+04 ucCi/sec

wWhere:

3.0E~07 uCi/cc = 10 CFR 20 Limit at site
boundary (based upon
Xe-1.3).

5.0E-06 sec/m® = Annual average dispersion
factor at the site
boundary.

1.0E+06 cc/m? = Constant of unit
conversion.

The high alarm setpoint (CPM):

(6.00E+04) (S,) (60)

Setpoint = .85
# [ (F)  (28317)

+5 ]

L—_——-———-———-——-——-———————-————-—-—-——_—————-———
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e A

Condenger Air
{Continued)

Where:

.85 =

By =

60 =

28317 =

B =

DRAET PAGE 15 OF 35

CMP--6

Ejector Monitor (RM=057)

Correction for instrument meter
error.

Detector sensitivity factor
(CPM/uCi/ce). (Sensitivity based
on Xe=133)

Conversion (seconds to minutes).
Conversion factor (ft? to cc).
Vent stack flow rate (SCFM).
Nefault maximum flow rate is
4755 scfm (3 vacuum pumps in
hogging mode. Other flow rates
may be used, as required.)

Background (CPM).

An alert setpoint will ke chcsen at a value
below the alarm setpoint so that significant
increases in activity will be identified,
allowing time for corrective actions prior to
exceeding the alarm setpoi it and tripping of
the auxiliary steam supply ‘'alve, RCV-978.



DRAFY
FORT CALHOUN STATION iron? PAGE 16 OF 35
CHEMISTRY MANUAL PROCEDURE CMP-6

FC/CMP/01

1.4.5

(1.0E-10 ucCi/cc)

Laboratory and Radiocactive Waste Processing
Building (LRWPB) Exhaust Stack Particulate
Monitor (RM=-041)

This monitor is used to measure airborne
particulate activity in the LRWPB exhaust
stack, The detector is located adjacent to a
removable filter paper. The monitor alarm
setpoint is based on 10 CFR 20 limits of
1.0E-10 uCi/cc at the site boundary.

The following calculations for maximum release
rate and alarm setpoint are valid when LRWPB
Exhaust Stack is the only gaseous release
pathway. For simultaneous gasecus releases
from Auxiliary Building Exhaust Stack,
condenser off-gas, and the LRWPB Exhaust
Stack, refer to Section 1.5.2.

The maximum allowable release rate for stack
paiticulates is calculated as follows:

x (1.0E+06 cc/m?) = 2.0E+01 pcCi/sec

(5. 0E-06 sec/m?)

Setpoint = .85 |

082792

Where:

1.0E-10 uCi/ecc = 10 CFR 20 Limits at site
boundary for unidentified
isotopes.

5.CE-06 sec/m? = Annual average dispersion
factor at the site
boundary.

1.0E+06 cc/m* = Constant of unit
conversion.

The high alarm setpoint (CPM):

(2.0E+01) (S,) (P (D)
(F,)

+ B ]
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Laboratory and Radioactive Waste Processing
Building (LRWPB) Exhaust Stack Particulate
Monitor (RM=041) (Continued)

Where:

.85

Sy

=

Correction for instrument meter
error.

Detector sensitivity factor
(CPM/uCi). (Sensitivity based
on Cs~137).

Monitor sample flow rate (SCFM).

Effective monitor response time
(sec) .

LRWPB Exhaust stack flow rate
(SCFM). (Default maximum flow
rate is 28700 cfm. Other flow
rates may be used, if required.)

Background (CPM).

An alert setpoint will be chosen at a value
below the alarm setpoint so that significant
increases in activity will be identified,
prior to exceeding the alarm setpoint.

This monitor alarms in the Control Room.
There are no automatic contreol functions
associated with the actuation of the alarm.
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1.4.6 Laboratory and Radiocactive Waste Processing
Building Exhaust Stack lodine Monitor (RM=-042)

(Continued)
Where:
.85 = Correction for instrument meter
error.
8, = Detector sensitivity factor
(CPM/uCi). (Sensitivity based
on 1«131)
F, = Monitor sample flow rate (SCFM).
T = Effective monitor response time
(sec) .
F, = LRWPB Exhaust stack flow rate
(SCFM). (Default flow rate is
28700 cfm. Other flow rates may
be used, if required.)
E = Charcoal filter collection
efficiency.
B = Background (CPM).

An alert setpoint will be chosen at a value
below the alarm setpoint so that significant
increases in activity will be identified.

This monitor alarms in the Control Room.
There are no automatic control functions
associated with the actuation of the alarm.

FC/CMP/01 082792
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1.4.7 Laboratory and Radicactive Waste Processing
Building Exhaust Stack Noble Gas Monitor
(RM=043)

RM-043 is located in the Radwaste Building and
samples the LRWPB Exhaust Stack. The monitor
alarm setpoint is based on the 10 CFR 20 limit
for Xe-=133 at the site boundary.

The following calculations for maximum release
rate and alarm setpoint are valid when the
LRWPR Exhaust Stack is the only gaseous
release pathway. For simultaneous gaseous
releases from condenser off-gas, Auxiliary
Building Exhaust Stack, and the LRWPB Exhaust
Stack, refer to Section 1.5.2.

The maximum allowable release rate for RM=-043
is as follows:

(3.0E-07 puCi/ece)
(5.0E8-06 sec/m?)

x (1.0E+06cec/m?) = 6.0E+04 pcCi/sec

Where:

3.0E-07 uCi/cc = 10 CFR 20 Limit at site
boundary (based upon
Xe-133).

5.0E~06 sec/m? = Annual average dispersion
factor at the site
boundary.

1.0E+06 cc/m?* = Constant of unit
conversicn.

The high alarm setpoint (CPM):

(6.00E+04) (S,) (K0)
(F,) (28317)

Setpoint = .85 | + B

FC/CMP/01 (082792
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1.4.7 Laboratory and Radiocactive Waste Processing
Building Exhaus{ Stack Noble Gas Monitor
(RM=043) (Continued)

Where:

.85 = Correction for instrument meter
error.

8, = Detector sensitivity factor
{(CPM/uCi/ec). (Sensitivity
based on XE=-133)

60 = Conversion (seconds to minutes).

28317 = Conversion factor (ft?® to cc).

F, = LRWPB Exhaust stack flow rate
(SCFM). (Default flow rate is
28700 cfm. Other flow rates may
be used if regquired.

B = Background (CPM).

This monitor alarms in the Control Roon.
There are no automatic control functions
associated with the actuation of the alarm.

FC/CMP/01 082792
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Liguid Release Pathways (Continued,)

Where:

Y. = Steam Gencrato. Blowdown flowrate
{(GPM)

Y, = Monitor Tank Discharge flowrate (GPM)

The High Alarm Setpoint for Steam Generator
Blowdown monitors, RMO54A and B, will then be:

Alarm Setpoint (CPM) = .85 [K, S,, A, + B,]

The High Alarm Setpnint for Monitor Tank
Discharge monitors, RM055 and 55A, will then
be:

Alarm Setpoint (CPM) = .85 [K, S, A, + B,]

Where:

Se, = Detector Sensitivity factor for
RMOS54A/B, CPM/(uCi/ml), based on
Cs=~1237.

Spy = Detector Sensitivity factor for
RM0O55/55A, CPM/(uCi/ml), based
on Cs-137.

A, = Maximum allowable concentration
in SG Blowdown line. (uCi/ml)

A, = Maximum allowable concentration
in MT Discharge line. (uCi/ml)

B, = RM054 A or B background
countrate. (CPM)

B, = RMO55 or 55A background

countrate. (CPM)
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1.%.1 Ligquid Release Pathways (Continued)

Where:

K,; K, = Proportionality constants.
See Table I.

1.5:2 Gaseous Relcase Pathway

The gaseous radiation monitors (RM0O41, RMO042,
RM043, RM0O57, RM0O60, RM061, and RM062) control
jaseous releases so that 10 CFR 20 limits of
3.0E-07 uCi/ce for gases and 1.0E-10 uCi/cec
for iodines and particulates in unrestricted
areas are not exceeded. There are three
pathways that contribute to the concentration
at site boundary. These are the Auxiliary
Building Exhaust Stack, Condenser Off-gas, and
the LRWPB Exhaust Stack. When more than one
pathway is utilized for radioactive releases,
it is necessary to adjust the alarm setpoints
given in Section 1.4 to ensure that unre-
stricted area concentration limits are not
exceeded.

The calculations for the alarm setpoints for
the gaseous effluent monitors will be adjusted
as follows:

The maximum allowable release rates for
simultaneous releases is:

6 6

Conc;

Max. Release Rate = z, KR; = ?: K; :
iv =0

x/Q
Where:
R, = RM0O61/RM050 release rate (uCi/sec)
R, = RM062/RM051 release rate (uCi/sec)
R, = RM060 release rate (uCi/sec)
R, = RM057 release rate (uCi/sec)
R, = RM041 release rate (uCi/sec)
R, = RM042 release rate (uCi/sec)
R, = RM043 release rate (uCi/sec)
K, = K, = Proportionality constants. See
Table 1.
conc, = Radionuclide concentration for the

monitor of interest.

FC/CMP/01 082792
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1.5.2 Gaseous Release Pathway (Continued)

The maximum release rate is then:

K,(1.0E-10 pCi/cc) K (3.0E-07 pCi/cc) . K, (1.0E-10 uci/cc)

(
5. 0E-06 sec/m’ 5.0E-06 sec/m’ 5.0E-06 sec/m?

K,(3.0E-07 uCi/cc) = K, (1.0E-10 uCi/cc) , K(1.0 -10 pci/ec)
5.0E-06 sec/m* 5.0E-06 sec/m*? 5.0E-06 sec/m’

3,.0E-07 uCi/cco)
K { L ] 1.0E+06 S€ = Max. Release Rate
5.0E-06 sec/m? m?

The alarm setpoints for the gaseous =ffluent
monitors will then be:

(2.0 E+01) (S,) (Fg) (1)

RM061/50 = .85 [ K, ]
FV
(6.0 E+04) (S,) (60)
RM062/51 = .85 [ K »
/ L& F, (28317) + 81
RMO60 = .85 [ K, (2.0 E+01) (Sp) (Fy) (N (B)
FV
(6,0 E+04) .S,) (60)
RMOS7 = .85 [ K it
ks (Fy) [ 8317) + 8]
(Fy)
RMO42 = .85 [ K. (2.0 E+01) (S,) (Fy) (T) (E) |
: (F,)

(F,) (28317)

Where:

FC/CMP/01 082792
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TABLE I
Fagiation ang Envirormentsl Monitors
Jperapiiity B 1r
Satly Honthly Juarteriy Source Check|
Charne | 5°“'°5 Chamne! Refue(ing, Prior ;g ]
A, Liguid Wanitors check''!)  cheek'€)  iume. Testid)  calibrationid)  delesset)
aM-054 A/8 %) « X X %
M-055 /55 ¥ . X X X
Daily Monthly duarteriy Source Check!
Chm* Sourc! Channel Retueling frior Ig
8. Gaseous monitors cheex' ') neck'®)  iume, Testt3)  Catibratiem®) ieleaset?) |
AM=043 £ X X X |
AM-087 « 1 X bl
#M-062/51(8) X X " X X
Month iy Arvwsa
Operatigns Airflow
C. Envirnmnti. Wanitors Check' ') Calibrationt®)
RN-035 - 039 X X
|
|
NOTES

12)
(3

(&)

| (5)
(8)
(7
()

1
P

Gocumentation 1s provided by signoft on OP-ST-SKIFT-0001.
Documentation 1s provided by signeff on IC-ST-AM-0050.

Documentation 18 provided by signotf on IC-ST-RM-0050,

Cocumentation 1s provided by compietion of appropriste calibration proceaure. Air or Liguid flowrate
calibrations must be included for RM-0S4 A/B ang RM-043, RM-057, ancs RM-062/51,

Documentation s provided by signotf on appiicable Release Permit form
RM-051 will be substitutea for RM-062 when 1t s sampling the Auxiliary Building ventilstion Stack,
Documentation s provided by signoff on {C-ST-RM-D100,

Documentation s provided by completion of calibration procecur.

Visual flowcheck dafly

FC/CMP/01 080592
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1:542 Gaseous Release Pathway (Continued)

.85 = Correction factor for instrument
meter error.

K, = K, = Proportionality contents. See
Table 1.
Sy = Detector sensitivity factor,
Fe = Monitor sample flow rate.
T = Effective monitnr response time.
E = Charcoal filter collection
efficiency.
Fo = Vant stack flowrate. (Condenser
off-gas flowrate for KM057,
LRWPB Exhaust stack flow rate
for RM041/42/43, Aux‘liary
Building Exhaust Stack flow rate
for RM061/50, 62/51 and 60).
B = Monitor background count rate.
60 = Constant of unit conversion

(60 sec/min) .

FC/CMP/01 082792
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