NRC INSPECTION MANUAL PRPB

I NSPECTI ON PROCEDURE 84750

RADI OACTI VE WASTE TREATMENT, AND EFFLUENT
AND ENVI RONMENTAL MONI TORI NG

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA: PLANT SUPPORT ( SOPLTSUP)

84750-01 | NSPECTI ON OBJECTI VES

01.01 To ensure that radi oactive waste treatnent systens are
mai nt ai ned and operated to keep offsite doses ALARA.

01.02 To ensure that the |icensee effectively controls,
monitors, and quantifies releases of radioactive materials in
i quid, gaseous, and particulate forms to the environnment.

01.03 To ensure that radiological environmental nonitoring
prograns are effectively inplenented.

01.04 To determne whether the |icensee is adequately
controllingthe quality of primry and secondary cool ants to ensure
long-termintegrity of the reactor and secondary cool ant pressure
boundari es and m nim ze out-of-core radiation field buildup.

01. 05 To ensur e t hat engi neer ed-safety-feature (ESF) at nosphere
cl eanup systemair filtration and adsorpti on units are adequately
t est ed and mai nt ai ned as specifiedinthe Technical Specifications
(TSs).

84750-02 | NSPECTI ON REQUI REMENTS

02.01 Audits and Appraisals. Reviewthe results of audits and
apprai sal s perfornmed since thelast i nspection. Reviewdeficiency
reports (also referred to as incident reports, off-normal
occurrence reports) issued for effluent and environnental
noni t ori ng equi prent and programactivities. Evaluate the adequacy
of the licensee's corrective actions.

02.02 Changes inthe Ofsite Dose Cal cul ati ons Manual (ODCM .,
Process Control Program (PCP), and Radwaste System Design and
Operation. Reviewany significant changes made by the licenseeto
the ODCM PCP, as well as to the liquid, gaseous, and solid
radwast e system desi gn and operation since the |ast inspection.
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02.03 Process and Effluent Radiation Monitors. Ensure that
” radi oactive waste process and effluent nonitors are operational

withtheir alarnitrip setpoints properly set, properly calibrated
and that they are naintained as specified in
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the ODCMor in the radiol ogical effluent technical specifications
(RETS), as appropriate.

02. 04 Dose Conmi t nents. Revi ew quarterly and yearly dose
comm tnments to a menber of the public fromradioactive materialsin
gaseous and liquid effluent rel eased since the | ast inspection.
Revi ew proj ect ed dose commitnents for the current nonth to assure
t hat appropriate radwaste systens are fully utilized.

02. 05 Radwast e St or age. Determ ne if gaseous, liquid, and
solid radwaste are adequately stored in the engi neered storage
tanks or areas, as appropriate.

02. 06 Radi ol ogi cal Environnental Mnitoring Program Determ ne
whet her t he radi ol ogi cal environmental nonitoring programdescri bed
in the ODCMis effectively inplenmented.

02. 07 Met eor ol ogi cal Monitoring Program Determ ne whether the
nmet eor ol ogi cal instrunmentation and equipnent are operable,
cali brated, and maintained. Verify that the quality assurance
programprovi des adequat e control s for nonitoring, processing, and
anal yzi ng dat a obt ai ned for t he neteorol ogi cal nonitoring program

02.08 Environnmental Monitoring Quality Assurance (QA) Program
Verify that the QA programprovi des adequate control withregardto
sanpl i ng, processing, and anal yzi ng sanpl es, and eval uati ng data
obtained in the radi ol ogi cal environnental nonitoring program

02.09 Pri mary Cool ant Radi ochem stry Monitoring and Ef fl uent

Confirmatory Measurenents Prograns

Note: Section b, below, of this programw || be conducted every
third year at each site.

a. Determ ne whether the licensee is inplenenting effective
radi ochem cal nonitoring and control progranms for reactor
cool ant and secondary water systens.

b. Evaluate the Ilicensee's capability for obt ai ni ng
representative sanpl es and accuratel y neasuring radi oactivity
in the following |iquid and gaseous sanpl es:

1. An actual sanple froma |liquid waste hol dup tank.

2. Arecent stack sanpler charcoal cartridge the |icensee
has anal yzed prior to the inspection.

3. Arecent air particulatefilter thelicensee has anal yzed
prior to the inspection.

4. A reactor primary cool ant sanple.

5. A gaseous waste sanple (fromthe of fgas systemfor BWRs
and from gaseous waste hol dup tanks for PWRs).

c. Determ nethe adequacy of thelicensee's capability to safely
obtain and accurately analyze highly radi oactive reactor

Issue Date: 03/15/94 -3- 84750




cool ant and cont ai nnent atnmosphere sanpl es under acci dent
condi tions.

84750 -4 - Issue Date: 03/15/94



02. 10 Water Chemistry. This programw || be conducted every
third year at each site.

Determi ne whether the water chem stry control programis being

i npl emented in accordance with existing procedures and controls.

02.11 Engi neered- Safety-Feature Filtration and Control Room
Habi tability Systens. Determ ne acceptability of the |l atest test
results of the engineered-safety-feature atnosphere cleanup
filtration and adsorption units (used for accident consequence
mtigation) if the licensee perforned the tests since the | ast
i nspecti on.

02.12 Training and Qualifications. Revi ew the applicable
educati on, experience, qualifications and training of selected new
personnel, menbers of radwaste operators, radiochem sts, water
chem sts, and radiol ogi cal environmental nonitoring specialists.

02.13 Effectiveness of Licensee Controls

a. Based onissues, events, or problens identifiedor addressed
during the i nspection, especially those revi ewed pursuant to
02.01, 02.07, and 02.08, evaluate the effectiveness of the
licensee's controlsinidentifying, resolving, and preventing
probl ens i nthe area of radwaste treatnment, and efffl uent and
envi ronnental nonitoring.

b. Determ ne whether there are strengths or weaknesses in the
licensee's controls for theidentificationandresolution of
the revi ewed i ssues that coul d degrade pl ant operations or
saf ety.

84750- 03 | NSPECTI ON GUI DANCE

Gener al Gui dance

No General Guidance is provided.

Speci fic Gui dance

03.01 Audits and Appraisals. Look particularly for those
audits that probe for programmati c weaknesses and assess the
qual ity of the program Focus upon licensee followup actions for
identifiedissues. Reviewlicensee deficiency (incident or off-
normal ) reports regardi ng effluent and environmental nonitoring
programi ssues. Are negative performance trends identified and are
subsequent corrective actions tinmely and technically acceptabl e?

03.02 Changes i n the ODCM_PCP and Radwaste SystemDesi gn and
Oper ation

a. Reviewany changes i npl enented sincethelast i nspection (1)
inlicensee radwaste, water chem stry, radi ochem stry, and
radi ol ogi cal environnmental nonitoring organi zations, (2) in
the ODCM (3) in the PCP, and (4) in the radwaste system
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desi gn and operations. Did the |icensee performproper 10
CFR 50.59 reviews?

b. Check the licensee's Radioactive Effl uent Rel ease Report(s)
to determ ne that the reports were submtted as required,
anomal ous results and trends were eval uated, and t he report
format satisfied the recommendati ons of Regul atory Cuide
1.21.

c. Check descriptions provided in the licensee's sen annual
Radi oacti ve Ef fl uent Rel ease Reports of maj or desi gn changes
to the solid radwaste processing systemand changes to the
Process Control Program

03. 03 Process and Effluent Radi ation Monitors

a. Check that radioactive waste process and effluent nonitors
are operational withtheir alarmtrip setpoints properly set
to neet the foll owi ng benchmarks, as appropriate, for the
particul ar nonitor:

1. Concentration limts in 10 CFR Part 20.
2. Design Objectives in Appendix | to 10 CFR Part 50.

b. Areradioactive waste process and effluent nonitors, and area
radi ati on nonitors checked, calibrated, and nmaintained as
specified in the ODCM or in the RETS, as appropriate?

c. Were conpensatory sanpling and radiological analyses
conduct ed, as appropriate, at the TS-required frequency for
any effluent pat hways where nonitors were decl ared out - of -
service for extended periods of tine?

d. Check for potential unnmonitored effluent rel eases by direct
wal kdowns of ef fl uent pat hways. As an exanpl e, open buil di ng
roof vents | eading to BWRturbi ne decks have been det er m ned
to be potential unnonitored rel ease pathways. Has the
| i censee evaluated the potential significance of any
identified potential unnonitored pathways?

03. 04 Dose Commi t nents

a. The NRC PC-DOSE conputer code or equivalent alternative
nmet hods, can be used to verify (within a factor of two) the
i censee's of fsite dose cal cul ations for (1) gamma and bet a
doses at site boundary due to noble gases, and (2) whole
body, thyroid, and ot her organ doses to nearest resident from
al |l atnospheric pathways due to radioiodine, tritium and
particul at es.

b. Check the licensee's calculation for the dose contribution
(whol e body, thyroid, and other organs) to the maxinum
exposed i ndi vi dual fromthe radionuclidesinliquideffluent
rel eased to unrestricted area usi ng NRC PC- DOSE conput er code
or equivalent alternative nmethods (within a factor of two).
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03. 05

Check projected dose conmitnents to a nmenber of the public
for the current nonth from radi oactive materials in the
I i qui d and gaseous effluent rel eased to unrestricted areasto
assure that appropriate radwaste systens are fully utili zed.
These systens are required to be fully utilized when the
proj ect ed doses fromeach unit woul d exceed the followi ngin
31 days:

1. Ventilation exhaust treatment system the waste gas
hol dup system (PWR), and the augnented offgas system
(BWR) .

To areas at or beyond the site boundary:
- 0.2 nrad air from gamma radi ation.
- 0.4 nrad air from beta radiation.

- 0.3 nremto any organ of a nmenber of the public.

2. Li guid radwaste treatnent system

To the unrestricted area:
- 0.06 ntemto the whol e body.
- 0.2 ntemto any organ.

Radwast e St or age. Are gaseous, liquid, and solid

radwast e adequat el y st ored, nonitored, and i nventories mai nt ai ned,
as described in the safety analysis reports?

03. 06

a.

Radi ol ogi cal Environnental ©Monitoring Program

Areas to consider are the |icensee's Annual Environnmental
Monitoring Report; changes to the licensee's ODCM wth
respect to environnental nonitoring; and conpliance withthe
techni cal specifications, |icense conditions, and comm tnents
interns of sanpling |locations, nonitoring and measur enent
frequenci es, | and use census, interpretation, and eval uation
of data.

Revi ewt he reports for om ssions; obvi ous nm st akes; anomal ous
measur enents; observed bi ases; trends inthe data; State and
licensee inter- conpari sons; and NRC-licensee TLD
measur enent s.

Have tinmely and appropriate foll omup and corrective actions
been taken for anomal ous nmeasurenments results? Has the
| i censee conducted an evaluation of any significant
differencesin State and | i censee i nter-conparisons results,
as applicabl e?

Based on visits to sel ected environnmental sanpling stations,
are the stations properly maintained and all equi pnment
oper abl e?
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03. 07 Met eor ol ogi cal Monitoring Program Based on direct
observati on and revi ew of applicable records, is the control room

and renmpte tower nmeteorological instrunmentation operable,
cal i brated and mai ntained i n accordance with appropriate witten
procedures? Procedural details should follow the guidance

delineated in Regulatory Guide 1.23, "Onsite Meteorol ogical
Prograns. "

03.08 Environnmental Monitoring Quality Assurance (QA) Program
Regul atory Guide 4.15, "Quality Assurance for Radiological
Moni t ori ng Programnms ( Normal Operations) - Effluent Streans and t he
Envi ronment, " provi des gui dance for the content and extent of an
accept abl e program

03. 09 Confirmatory Measurenments Program

a. Review selected records of required radiochen cal
det erm nati ons for reactor cool ant and secondary water. Have
t hese determ nati ons been perforned as required and are t he
results within limts?

b. Using the Verification Test detailed below evaluate the
i censee' s anal ysis of theradioactivity inliquids and gases
and air particulate filters and charcoal or silver zeolite
cartridges conmpared to the results from the NRC or
Radi ol ogi cal Environmental Sciences Laboratory's (RESL)
anal ysi s, as appropriate.

Ensure t hat both the NRC s and/ or RESL' s anal ysi s are made on
t he sane sanples or on split sanmples as the licensee's. |If
cartridge or filter sanples are not avail abl e, substitute a
simulated cartridge or filter sanple prepared by RESL
Anal yses are to be performed by the NRC inspection staff in
the nobile | aboratory or at the Regional Office.

Whenever possible, observe the sanpling and splitting of
sanpl es. Inproper techniques may cause incorrect results
regardl ess of the accuracy of the analysis.

The | i censee shoul d anal yze NRCor split sanples inaroutine
manner. The met hodol ogy, procedures, equi pnent, personnel,
sanpl e size, and counting times utilized by the NRC and/ or
RESL are to be the sane as the |l i censee normally uses. Using
t he counting efficiencies, countingtines, and ot her parane-
ters, does the licensee neet the lower |imt of detection
(LLD) specified in the OL or the ODCM as appropriate? |If
mul tiple detectors are used with a single counting system
make conpari sons for all detectors whenit is feasible to do
so.

1. Verification Test

For the analyses listed below, identify all the
radi onucl i des detected in the NRC sanple. Conpare the
NRC neasurenents with the | i censee' s results as descri bed
bel ow.
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2. Conp

Li quids and Gases - Ganma Emitters. ldentify all
radi onucl i des detected in the NRC sanpl es. The
licensee should identify and quantify all the
nuclides that are detectable with the licensee's
system usi ng normal counting tines.

Liquids and Gases - O her Radionuclides. For
radi onucl i des t hat cannot be det erm ned by gama-r ay
spectronetry (e.g., H3, Sr-89, Sr-90, Fe-55),
conpare the Radiological Environnmental Sciences
Laboratory's (RESL) results with the |icensee's
results.

Air Particulate Filters and Charcoal / Sil ver Zeolite
Cartridges.

ari son

(a)

(b)

(c)

Issue Date: 03/15/94

Di vide each NRCresult by its associ ated uncertainty
to obtain the resolution. (Note: For purposes of
this procedure, the uncertainty is defined as the
relative standard devi ati on, one sigm, of the NRC
results as calculated fromcounting statistics.)

Di vide each | i censee result by the correspondi ng NRC
result to obtain the ratio (licensee result/NRC)

The |licensee's nmeasurenment is in agreenment if the
value of the ratio fall within the limts shown in
the following table for the correspondi ng
resol ution.
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84750

3.

Criteria for Accepting the Licensee's Measurenents

Resol uti on Ratio

<4

4-7 0.5-2.0
8- 15 0.6-1.66
16- 50 0.75-1.33
51-200 0.80-1. 25
>200 0.85-1.18

Action Taken for Measurenent Not in Agreenent. Perform
another Verification Test, if practical, during the
i nspecti on. If analyses are still in disagreenent,
eval uations to resolve a disagreenent may include the
fol |l owi ng:

(a) Review licensee calibrations. For differences in
gamma-em tting radi onucl i des, conpare the licensee's
current and previous calibration records. | f
significant differencesin detector efficiencies are
noted, a recalibration should be conducted.

(b) I'f sanple geonetries are identical between the

i censee and NRC, switch sanples and recount.

(c) For radi onucl i des not det ect ed by ganma
spectroscopy, evaluate the |l icensee' s radi ochem cal
anal ysi s nmet hods.

(d) Review results of the l|icensee's radiochem cal
| aboratory quality control results for trends
(bi ases) for the sanple geonetries in question.

(e) Consider ways in which the |licensee's radio-
anal ytical methods and radioactivity neasurenment
algorithnms may contribute to di sagreenment.

(f) Have RESL analyze the sanple.

(g) Have the licensee anal yze a spi ked sanpl e suppli ed
by RESL.

(h) Consult RESL for technical advice and assi stance.
Not e t hat some mi nor di screpancies may result fromthe
use of different equi pment and techni ques. This should
be considered in attenpting to resol ve di sagreenents.

Fol l owup Actions for identified inaccuracies.
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03.10

03.11

For licensee effluent neasurenents determ ned to be
inaccurate as a result of inproper calibrations,
unsui tabl e radi ochem cal nethodol ogies or analyses,
determ ne the extent of theidentified bias and eval uate
the overall effect on |licensee dose projections.

Has the | i censee established a programfor safely obtaining
and accurately anal yzi ng hi ghly radi oactive react or cool ant
and cont ai nnent at nospher e sanpl es under acci dent conditi ons?
An adequate program should include approved procedures,

training of personnel, and routine verification of
system equi pnment operability. Guidance is provided in TSs
and/ or Section 2.B.11l of NUREG 0737, Clarification of T™M

Action Plant |Item Requirenents.

Wat er Chemi stry

Based on a review of selected records of required
non-radi oacti ve chem cal determ nations for reactor cool ant
and secondary water, are the primary and secondary cool ant
chem stry prograns effectively inmplenented?

The results of the analysis of interlaboratory cross-check
sanpl es, if avail abl e, provideinformationonthe quality of
non-r adi oacti ve chem cal anal yses. Some chemi cal cross-check
sanpl es are commerci ally avail able. The techni cal bases for
agreenent/ di sagreenent for non-radi oactive sanples is to be
verified.

Enqgi neer ed-Saf ety-Feature Filtration and Control Room

Habitability Systens

a.

Based on records of the latest technical specifications
surveillance tests of ESF filter and adsorption units, are
the tests performed at the frequency required by technical
specifications?

Was the action statement entered when ESF filter and
adsorption units trains and/or conponents were declared
i noper abl e?

Aspects of ESF filter and adsorption unit tests that may be
exam ned incl ude:

1. Once per [31]! days, on a staggered test basis, upon
initiation fromthe control room the ESF ventil ation
systens are denonstrated operable with fl owthrough the
HEPA filter and charcoal adsorbers and the heaters
operating for at |east [10] hours. [For systens w thout
heaters, the unit should operate for [10] m nutes.] In
the case of the control room such a test should
denonstrate that the control roomproper remains bel ow

The values in brackets are determined on a site-specific basis for inclusion into the TS. If
values are presented within the brackets, they are the usual values one would expect to find,
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[ 80°F] 2 and that the tenperature in various electrical
equi pnment cabinets, e.g., reactor protection system is
mai nt ai ned bel ow [ 105°F] 3. The test shoul d be conduct ed
with the ESF ventilation system in its accident
configuration. The same should be true for adjacent
areas' ventilation systenms. Confirmthat the alignnent
of wvarious danpers, fans, ventilation systens is
consistent with the intended alignment for emergency
(accident) conditions.

2. In-place testing using DOP and hal ogenat ed hydr ocar bon,
usually freon, is conducted i n accordance with the test
met hod described in TS and at the TSflowrate and neets
the TS acceptance criteria of [0. 05% penetration for DOP
and [0.05% penetration for the hal ogenat ed hydrocar bon.
System bypass should be | ess than [ XXX%A .

3. Laboratory test for charcoal denonstrates a penetration
of no greater than:

2-inch bed w heaters [1%
2-inch bed w o heaters [0.79

4-inch bed w heaters [0.2%
4-inch bed wo heaters [0.14%

Tests shoul d be conducted usi ng [ASTM D3803-1989] at a
tenperature of 30°F and at the relative humdity (RH)
dictated by the TS. Usual conditions for systenms with
saf ety grade heaters is 70% For systens w thout a
heater the test should be conducted at a RH of 95%

4. Asystemflowrate of [ xxxx] cfmduring systemoperation
when tested in accordance with [ASME N510- 19xx].

5. That the pressure drop across the HEPA filter and
charcoal adsorber is < [x] inches water gauge when
operating the systemat a flow rate of [xxxx] cfm

6. That normal systemalignnent and i sol ati on occurs, e.g.,
nor mal supply and exhaust aut omati cal | y shutdown, on t he
appropriateinitiation and/or isolationsignal, e.g., a
Safety Injection Actuation test signal or a High
Radi ati on test signal.

7. That the ESFfilter ventilation systemis automatically
actuated on the appropriate initiation signal, e.g., a
Safety Injection Test Signal or a Hi gh Radiation test
si gnal .

“This temperature is based upon human comfort requirements.
*This temperature is based upon equipment qualification requirements.
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8. That the ESF filter ventilation systenms which are
designed to maintain certain areas at a negative
pressure, e.g., standby gas treatment system fuel
handl i ng buil di ng] mai ntain envel opes served by those
areas, e.g., [reactor building/fuel handling building],

at a negative pressure of [0.xx] inches water wth
respect to all adjacent areas at a flowrate of <[xxxx]
cfm

9. That for ESF ventil ati on systens provi ded wi th heaters,
actuation equipnment (relative humdity sensors) are
operabl e and cal i brated i n accordance with appropriate
pr ocedur es.

d. For control roons, aspects of the ESFfiltration and control
room habitability systemthat may be exam ned i ncl ude:

1. That the ESFfilter ventilationthe systemnai ntains the
control roomenvel ope at a positive pressure of [0.xx]
i nches water with respect to all adjacent areas at a fl ow

rate of < [xxxx] cfm

2. That if designed to be isolated in the event of a
radi ati onincident, the control roomenvel ope supply and
exhaust systens automatical |y shutdown on t he appropriate
signal e.g., a Safety I njection Actuation test signal or
a H gh Radi ati on test signal, the control roomenvel ope
isisolated, and the control roomESF ventil ation system
is placed in the appropriate node (recirculation,
pressurization/recirculation, isolation/recirculation) of
oper ati on.

3. That for bottledair pressurizationsystens, the control
room contains a mnimm of [xx] bottles of air each
pressurized to at | east [ xxxx] psig and that the system
W ll supply at least [xxx] cfmof air to maintain the
control roomenvel ope at a positive pressure of >[0. xx]
inches water gauge relative to adjacent areas for at
| east [xx] m nutes.

e. Perform a wal kdown visual inspection of the ventilation
system The visual inspection shoul d be perfornmed in accor -
dance with Section [5.5] of [ASME N510-1989].

03.12 Training and Qualifications. Select individuals who have
j oi ned t he radwast e and chenmi stry groups since the |l ast i nspecti on.
Based on direct observation and discussion with the selected
i ndi viduals, do they have the m ninmum know edge, of radwaste
oper ati ons, chem stry, sanpl e anal yses, and radi ation
i nstrunentation?

Note: In 1988, the Comm ssion anmended its Policy Statenment on
Training and Qualification of Nucl ear Power Pl ant Personnel (53 FR
46603, Nov. 18, 1988). The section of the 1985 policy statenment
(50 FR 11147) entitl ed "Enforcenment Policy" was wi t hdrawn and t he
Comm ssi on stated that "The NRCwi || conduct i nspections as deened

Issue Date: 03/15/94 -13- 84750




necessary and take appropriate enforcenent action in accordance
with the Conm ssion's enforcenment policy in1l0 CFRPart 2, Appendi X
C, when regul atory requirenents are not net."

03. 13 Ef f ecti veness of Licensee Controls

a. \When safety issues, events, or problens are reviewed, the
adequacy of the resul ts of |icensee controls may be assessed
by determ ning howeffective the |icensee was i n perform ng
the foll ow ng:

1. Initial identification of the problem

2. Elevation of problens to the proper | evel of managenent
for resolution (internal conmuni cati ons and procedures).

3. Root cause anal ysis.
4. I nplenentation of corrective actions.

5. Expansion of the scope of corrective actions to i nclude
appl i cabl e rel ated systenms, equi pnment, procedures, and
personnel actions.

b. The determ nation of whether there are strengths or
weaknesses in the licensee's controls will be limted to
t hose i ssues, events, or problens reviewed in detail. The
eval uation will not draw sweeping conclusions about the
| i censee' s overall control prograns but will be very specific
in identifying any |licensee strengths or weaknesses
encountered with the individual itens revi ewed.

NOTE: For addi tional inspection guidance onlicensee controls,
refer tol P 40500, "Effectiveness of Licensee Controlsin
| denti fying, Resolving, and Preventing Problens.”

84750-04 | NSPECTI ON RESOURCES

To conplete this inspection procedure, it is expected to take, on
aver age, about 75 hours of direct inspection on site for a single
unit site. Milti-unit sites are expected to require an additional
30 hours of direct inspection for each additional unit. Note,
however, that inspection requirenments 02.09(b) and 02.10 are
schedul ed to be conpl eted every third year. The 75 hours i ncl udes
the time associated with i nspection requirenments 02.09(b) and 02. 10
based upon allocating 1/3 of the inspection time associated with
these requirenents. |In addition, the confirmatory measurenents
section [2.09(b)] of this inspection procedureisto be considered
for use on a Regional Initiative basis for evaluating |licensee
measur enent capability during special situations, e.g., nonitoring
conducted during failed fuel conditions, abnormal spills, or
effluent releases. Therefore, the time allocated to this
i nspection procedure will vary from one year to the next.

END
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