9. ENVIRONMENTAL PROTECTION

9.1 Purpose of Review

The purpose of this review is to determine whether the applicant’s proposed environmental
protection measures are adequate to protect the environment and the health and safety of the.
public and to comply with the regulatory requirements imposed by the Commission in Title 40,
Part 20, “Standards for Protection Against Radiation,” and Part 70, “Domestic Licensin
Special Nuclear Material,” of the Code of Federal Regulations (10 CFR Part 20 and @_%&R
Part 70). N

This chapter does not address the specific requirements of 10 CFR Part 51,
Protection Regulations for Domestic Licensing and Related Regulatory Fun
NUREG-1748, “Environmental Review Guidance for Licensing Actions %
Programs,” issued August 2003, provides general procedures for the én\v onmental review of
licensing actions regulated by the Office of Nuclear Material Safet fd Safeguards (NMSS).
The staff of the Division of Fuel Cycle Safety and Safeguards (F ) should coordinate the
preparation of an environmental assessment (EA) and finding,ﬁ! o significant impact (FONSI),
or an environmental impact statement (EIS), with the Office @e ederal and State Materials and
Environmental Management Programs (FSME). If the li proposes that a requested
action is a categorical exclusion under the provisions {j CFR 51.22, “Criterion for Categorical
Exclusion; Identification of Licensing and Regulato%?ctions Eligible for Categorical Exclusion
or Otherwise Not Requiring Environmental Revie e FCSS staff should confirm that the
action meets the applicable criteria in 10 CFR@ 2(c).

9.2 Responsibility for Review N
K@
Primary: Environmental Engin@‘Scientist

Secondary:  Licensing Proje%@anager

O

Supporting:  Fuel Cycle ?ﬂcility Inspector
Radiation7Safety Reviewer

Integr{bd Safety Analysis (ISA) Primary Reviewer

N,
9.3 Areas gﬁ@\view

The envir«@ﬁental safety program must address the environmental protection measures,
includi ontrol and monitoring of gaseous and liquid effluents and management of solid
wastex The environmental program must also provide for monitoring of the facility environment,
iQéIuding ambient air, surface water, ground water, soils, and vegetation that can be affected by
facility effluents. Section 9.3.1 addresses the areas of review for environmental protection
measures, and Section 9.3.2 describes the areas of review for environmental monitoring
measures.
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If the application includes an ISA summary as required by 10 CFR Part 70, Subpart H,
“Additional Requirements for Certain Licensees Authorized To Possess a Critical Mass of
Special Nuclear Material,” the environmental reviewer will review the ISA summary accident
sequences that could result in high or intermediate consequences to an individual located
outside the controlled area or could result in a 24-hour averaged release of radioactive material
outside the restricted area in concentrations exceeding 5,000 times the values in Table 2 of v
Appendix B, “Annual Limits on Intake (ALls) and Derived Air Concentrations (DACs) of
Radionuclides for Occupational Exposure; Effluent Concentrations; Concentrations for ease
to Sewerage,” to 10 CFR Part 20. Section 9.3.2.3 addresses areas of review for the I%

summary specific to environmental protection. ,\<O

The regulatory requirements for environmental protection appear in 10 CFR P 0, 51, and
70. The U.S. Nuclear Regulatory Commission (NRC) staff focuses its envir ntal review on
that part of the plantwide safety program that the applicant establishes to trol and assess the
level of radioactive and nonradioactive releases (gaseous, liquid, and sohd) to the environment.
Therefore, the staff reviews the effluent control portion of the applicar& radiation protection
program, as well as the applicant’s effluent and environmental moﬁ]goring practices.

To receive authorization to possess a critical mass quantity ecial nuclear material (SNM),
an applicant must also perform an ISA and prepare an IS mary in accordance with
Subpart H of 10 CFR Part 70. Chapter 3 of this SRP ;g;}%nts guidance on the ISA. The
environmental safety review of the ISA summary will ine the identified potential accident
sequences that result in radiological and nonradiol al releases to the environment, the items
relied for safety (IROFS) that the applicant specifies to reduce the risk of those accidents, and
the associated management measures that provide reasonable assurance that the IROFS will
perform their designated safety functions. A\

Thus, environmental protection encompasses three main components, as necessary, including
(1) effluent and environmental con and monitoring, (2) the ISA summary and other ISA
documentation as described in ions 9.3.2.1 through 9.3.2.2, and (3) management measures
in the license application. OQ

9.3.2.1 Effluent and Envi ogznenta/ Controls and Monitoring

The staff's review f\@e environmental radiation protection program described in the application
encompasses L{’@?@Iowing areas:

. as low; as reasonably achievable (ALARA) goals for effluent control

. eff] controls to maintain public doses ALARA

. A reviews and reports to management

* & waste minimization practices and, for new operations, design plans for waste minimization
*

The staff's review of the applicant’s effluent and environmental monitoring practices described in
the application encompasses the following areas:

. in-place filter-testing procedures for air-cleaning systems
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. known or expected concentrations of radionuclides in effluents
. physical and chemical characteristics of radionuclides in discharges

. discharge locations

. environmental media to be monitored and the sample locations ;F*
. sampling collection and analysis procedures, including the minimum detectable (19
concentrations of radionuclides ,\<Q
. action levels and actions to be taken when the levels are exceeded Q/CQ
. permits, including air discharge and National Pollutant Discharge @ation System
permits g\
: O
. leak detection systems for ponds, lagoons, and tanks Cb

S
. pathways analysis methods to estimate public doses Q\Q)
{4
. recording and reporting procedures C)\Q
. solid waste handling and disposal programs \,O

9.3.2.2 Integrated Safety Analysis Summalyé\O
\S

The staff’s review of the applicant’s ISA@mmary related to environmental protection includes
the following areas:
)

o accident sequences (an@sociated facility processes) that, if unmitigated, would result
in releases to the envi{&ment
J likelihood and erpzsl%nmental consequences of these accident sequences
N
. controls reli d"on to reduce the unmitigated risk from high or intermediate risk to an
accept evel

. avaiability and reliability of controls
R

9. 3* : nvironmental Protection Management Measures

%
The staff's review of the applicant’'s management measures related to environmental protection
includes the following areas:

. a method for grading management measures commensurate with the reduction in risk
attributable to each control or control system
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. a commitment to design, implement, and maintain the controls and control systems to
ensure that they are available and reliable to perform their functions when needed

Review Interfaces

In addition to Chapter 9 of the application, the environmental reviewer should examine
information in the following other areas to ensure that it is consistent with the information in,*

Chapter 9 of the application: Q

. facility and process descriptions applied to environmental protection as desq&ﬁﬁéd in
Chapter 1 0

. safety program, ISA commitments, and ISA documentation applied§ﬂvironmental
protection as described in Chapter 3 é

. the radiation safety program as described in Chapter 4 Cs)\

. chemical processes applied to environmental protectiq\r@% described in Chapter 6

. fire-initiated accident sequences that have the po@@gl to result in high or intermediate
consequences as described in Chapter 7 Q

_ . xO _ .

. configuration management, mamtenance& ing and qualifications, procedures, audits

and assessments, incident investigations; record management, and other quality

assurance elements as described in @ndard Review Plan (SRP) Chapter 11. Section
9.3.2.4 addresses areas of reviev@o\ management measures applied to environmental
protection. {

O

9.4 Acceptance Criteria OQQ

Sections 9.4.3.1 through 9. ngescribe acceptance criteria for the effluent and environmental
controls and monitoring, | ummary, and Management Measures.

>
9.4.1 Regulatory R@Jirements

To be consid e®cceptable, the application must satisfy the following regulatory requirements
for environmental protection:

@ *
. ﬂ)\CFR Part 20 specifies the effluent control and treatment measures necessary to meet
% e dose limits and dose constraints for members of the public specified in Subparts B,
N D, and F; the survey requirements of Subpart F; the waste disposal requirements of
Subpart K; the records requirements of Subpart L; and the reporting requirements of
Subpart M.

. 10 CFR Part 51 specifies that the applicant must establish effluent and environmental
monitoring systems to provide the information required by 10 CFR 51.60(a).
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10 CFR Part 70 specifies that the applicant must demonstrate that proposed facilities
and equipment, including measuring and monitoring instruments and devices for the
disposal of radioactive effluents and wastes, are adequate to protect the environment
and the health and safety of the public, as specified in 10 CFR 70.22(a)(7).

10 CFR Part 70 also specifies that the applicant for a facility (as described in 10 CFAR‘>f~
70.4) must submit a safety assessment of the design basis of the principal structures,
systems, and components of the plant, including provisions for protection aga'{gﬁatural
phenomena, as specified in 10 CFR 70.22(f). N

10 CFR Part 70 also specifies that an applicant for a facility must provi n ISA
summary that includes a list of the IROFS established by the applic nd other
elements, as described in 10 CFR 70.65(b). é

10 CFR 70.59, “Effluent Monitoring Reporting Requirements,”©utlines the radiological
effluent monitoring reporting requirements for a 10 CFR Part)70 licensee.

9.4.2 Regulatory Guidance Q\'
{5

The regulatory guidance for environmental protection i@]tained in the following NRC and
industry documents:
xO

NRC Regulatory Guide 4.15, “Quality A@Qance for Radionuclide Monitoring Programs
(Normal Operations)—Effluent Strea@g nd the Environment”

NRC Regulatory Guide 4.16 é{qlormg and Reporting Radioactivity in Releases of
Radioactive Materials in L|q nd Gaseous Effluents from Nuclear Fuel Processing
and Fabrication Plants an anium Hexafluoride Production Plants”

NRC Regulatory Gu@ 20 “Constraint on Releases of Airborne Radioactive Materials
to the Enwronmen Licensees Other than Power Reactors”

NRC Regulatéo/ Guide 8.37, “ALARA Levels for Effluents from Materials Facilities”
NRC I;géﬁation Notice 94-07, “Solubility Criteria for Liquid Effluent Releases to
Sanitary' Sewerage Under the Revised 10 CFR Part 20,” January 28, 1994

%R Information Notice 94-23, “Guidance to Hazardous, Radioactive, and Mixed Waste
n

erators on the Elements of a Waste Minimization Program,” March 1994

American National Standards Institute (ANSI) N13.1-1982, “Guide to Sampling Airborne
Radioactive Materials in Nuclear Facilities”

ANSI N42.18-1980, “Specification and Performance of On-site Instrumentation for
Continuously Monitoring Radioactive Effluents”

Environmental Protection 9-5 NUREG-1520



o National Council on Radiation Protection and Measurements (NCRP) Report No. 123,
“Screening Models for Releases of Radionuclides to Atmosphere, Surface Water, and
Ground,” January 1996

) NUREG/CR-6410, “Nuclear Fuel Cycle Accident Analysis Handbook,” March 1998 o

. NUREG-1513, “Integrated Safety Analysis Guidance Document,” May 2001 Q$

) NUREG-1748, “Environmental Review Guidance for Licensing Actions Assa&L@ed with
NMSS Programs,” August 2003

9.4.3 Regulatory Acceptance Criteria oQ‘Q

9.4.3.1 Environmental Report or Categorical Exclusion é\%

An environmental report is required for actions listed in 10 CFR 5®O(b NUREG-1748
discusses the acceptance criteria for the environmental repor‘k@

An environmental report is not required for licensing actl%ﬁat meet the requirements for a
categorical exclusion, as defined in 10 CFR 51.22(c) ever, if pursuant to 10 CFR
51.23(c)(11), the action involves an amendment to Ilesnses for fuel cycle plants, radioactive
waste disposal sites, and other materials licenses.,i dentified in 10 CFR 51. 60(b)(1), for changes
in process operations or equipment, the appllca(%}nust demonstrate that the action will not
result in significant effects on the enwronme% UREG-1748 gives the acceptance criteria for
this categorical exclusion. \\

If a license application indicates a si &tﬁlcant increase in the potential for or consequences of
radiological accidents, then the licefysing action is NOT categorically excluded from National
Environmental Policy Act (NEPA) review. The application must include an environmental report,
and the staff must prepare a

9.4.3.2 Effluent and En '8mental Controls and Monitoring

An applicant’s pro% d environmental protection measures are acceptable if they provide for
qualified and t staff, effluent control, and effluent and environmental monitoring, in
accordance he NRC’s requirements. Using the acceptance criteria defined in Chapter 11
of this SRR, he NRC staff will review qualifications and training that the applicant has

establi for plant personnel who are associated with environmental protection. This will
mcIu&e qualification and training of managers, supervisors, technical staff, operators,
teehnicians, and maintenance personnel whose levels of knowledge are important to the
e"hwronment and protect the health and safety of the public. Managers and staff will be
expected to have levels of education and experience commensurate with the responsibilities of
their positions.

9.4.3.2.1 Effluent Controls and Waste Minimization
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In accordance with 10 CFR 20.1101, “Radiation Protection Programs,” each licensee must
implement a radiation protection program, which is discussed in detail in Chapter 4 of this SRP.
The environmental review of the radiation protection program focuses on the applicant’s
methods to maintain public doses ALARA in accordance with 10 CFR 20.1101. NRC guidance
on compliance with these regulations can be found in Regulatory Guide 8.37.

Specifically, 10 CFR 20.1101(d) requires the applicant to establish constraints on airborne’g—*
emissions of radioactive material to the environment, excluding radon-222 and its decay
products. Such constraints must ensure that the individual member of the public who@;l@ely to
receive the highest dose will not be expected to receive a total effective dose equiv& (TEDE)
in excess of 0.1 millisievert (mSv) (10 millirem (mrem) per year from these emissjons. To meet
the reporting requirements of 10 CFR 20.2203, “Reports of Exposures, Radiati evels, and
Concentrations of Radioactive Material Exceeding the Constraints or Limits Q're applicant must
have (and describe) procedures for reporting to the NRC when these do@nstraints are
exceeded and must take prompt appropriate corrective action to prev ecurrence. NRC
guidance on compliance with this regulation can be found in Regulatary*Guide 4.20.

waste minimization practices. Applicants for new licenses arexequired to comply with 10 CFR
20.1406, “Minimization of Contamination,” which states th applicant must describe how
facility design procedures for operation will, to the exteg(facticable, minimize contamination of
the facility and the environment, facilitate eventual d missioning, and minimize the
generation of radioactive waste. Applicants requeé@% amendment or renewal of existing
licenses must minimize and control waste gene n during operations as part of the radiation
protection program, in accordance with 10 C 0.1101 [62 Federal Register (FR) 39082].

The environmental review of the radiation protection progrjg focuses on the applicant’s

NRC Information Notice 94-23 offers gu%nce for waste minimization programs. Chapter 10 of
this SRP offers more information on liance with the decommissioning aspects of the waste
minimization regulations.

O

The proposed radiation prote program is acceptable if it satisfies the following criteria:

o Radiological (AL%[&) Goals for Effluent Control

Part 2 endix B, Table 2, Columns 1 and 2, and Table 3 and the external exposure

limit i FR 20.1302(b)(2)(ii), or the dose limit for members of the public, if the

applicant proposes to demonstrate compliance with 10 CFR 20.1301, “Dose Limits for

| dual members of the Public,” through a calculation of the TEDE to the individual
ely to receive the highest dose.

ALARA go s\?re set at a modest fraction (10 to 20 percent) of the values in 10 CFR
0
C

¥*
%

* An applicant’s constraint approach is acceptable if it is consistent with guidance found in
Regulatory Guide 4.20, and the applicant’s description of the constraint approach
provides sufficient detail to demonstrate specific application of the guidance to proposed
routine and nonroutine operations, including anticipated events.

. Effluent Controls to Maintain Public Doses ALARA
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The applicant describes and commits to the use of effluent controls (e.g., procedures,
engineering controls, and process controls) to maintain public doses ALARA. Common
control practices include filtration, encapsulation, adsorption, containment, recycling,
leakage reduction, and storage of materials for radioactive decay. Practices for large,
diffuse sources (such as contaminated soils or surfaces) include covers, wetting during
operations, and application of stabilizers. The applicant must demonstrate a *
commitment to reduce unnecessary exposure to members of the public and releases to

the environment.
&V

Engineering options that do not substantially reduce the collective dose a@%quire
unreasonable costs are not required. Reasonableness can be founde qualitative or
quantitative cost/benefit analyses. Quantitative analyses may use @I-ue of 2,000 per
person-rem (person-cSv), as discussed in NUREG-1530, “Reass@ent of the NRC’s
Dollar per Person-Rem Conversion Factor Policy,” issued 1995&

_ O
. ALARA Reviews and Reports to Management Cb

S

The applicant commits to annual review of the conte d implementation of the
radiation protection program, which includes the effluent control program. This
review includes analysis of trends in release mﬁ%trations, environmental monitoring
data, and radionuclide usage; determines whether operational changes are needed to
achieve the ALARA effluent goals; and evaltiates all designs for system installations or
modifications. The applicant also commits to reporting the results to senior
management, along with recommendations for changes in facilities or procedures that
are necessary to achieve ALARA %@4 :

<

. Waste Minimization @é
To comply with 10 CFR <'?406, applications for new licenses must describe how the
facility’s design proceﬁ for operation will minimize, to the extent practicable,
contamination of t "facility and the environment, and generation of radioactive waste.
Waste minimizatign®programs proposed by applicants for both new and existing licenses
are acceptabl\@d'f e programs include:

- ,&t@\%anagement support
— Q) methods to characterize waste generation (including types and amounts) and
waste management costs (including costs of regulatory compliance, paperwork,
v e transportation, treatment, storage, disposal, etc.)
¥
* - periodic waste minimization assessments to identify waste minimization

opportunities and solicit employee or external recommendations

- provisions for technology transfer to seek and exchange technical information on
waste minimization
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— methods to implement and evaluate waste minimization recommendations
9.4.3.2.2 Effluent and Environmental Monitoring

(1) Effluent Monitoring *
%

¥
The applicant’s effluent monitoring is considered acceptable if it meets the foIIow'@
criteria: <Oq/
- The known or expected concentrations of radioactive materials in orne and
liquid effluents are ALARA and are below the limits specified i? e 2 of

Appendix B to 10 CFR Part 20 or site-specific limits establis accordance
with 10 CFR 20.1302(c). %

If, in accordance with 10 CFR 20.1302(c), the applicar&roposes to adjust the
effluent concentrations in Appendix B to 10 CFR P@ZO, to account for the
actual physical and chemical characteristics of t ffluents, the applicant must
provide information regarding aerosol size di tions, solubility, density,
radioactive decay equilibrium, and Cheml This information must be
complete and accurate to justify the der: Qg n and application of the alternative
concentration limits for the radloactlv erials.

- If the applicant proposes to dem rate compliance with 10 CFR 20.1301 using
a calculation of the TEDE to ¢t dividual who is likely to receive the highest

dose in accordance with 10 20.1302(b)(1), the calculation of the TEDE by
pathway analyses must upported by appropriate models, codes, and
assumptions that accuétely represent the facility, site, and the surrounding area.
In addition, the ass tions must be reasonable, input data must be accurate, all
applicable pathw must be considered, and the results must be interpreted
correctly. 'e)

N

NCRP R@Qt No. 123 provides acceptable methods for calculating the dose
from r ctive effluents. The use of computer codes is acceptable for pathway
s if the applicant is able to demonstrate that any code used has
;g%gone validation and verification to demonstrate the validity of estimates
'<s1 veloped using the codes for established input sets. Dose conversion factors
Q;’ are acceptable for use in the pathway analyses if they are founded on the

> methodology described in International Commission on Radiological Protection
(ICRP) 30, “Limits for Intakes of Radionuclides by Workers,” as reflected in the
Mg U.S. Environmental Protection Agency’s Federal Guidance Report 11, “Limiting
Values of Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion and Ingestion,” issued September 1988.
Such methods are acceptable for determining the dose to the maximally exposed
individual during normal facility operations and anticipated events.
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— All liquid and airborne effluent discharge locations are identified and monitored.
Monitoring locations are identified. For those effluent discharge points that have
input from two or more contributing sources within the facility, sampling each
contributing source is considered necessary for effective process and effluent
control.

— The applicant continuously samples airborne effluents from all routine and *
nonroutine operations, as well as anticipated events associated with the %nt,
including effluents from areas that are not used for processing SNM, s 6% s
laboratories, experimental areas, storage areas, and fuel element as& ly

areas. O

riodic sampling

Effluents are sampled unless the applicant has established (
or other means) that radioactivity in the effluent is insignifi and will remain so.
In such cases, the effluent is sampled at least quarterly nfirm that its
radioactivity is not significant. For the purposes of thistsSRP, radioactivity in an
effluent is significant if the concentration averaged %r a calendar quarter is
equal to 10 percent or more of the appropriate coficentration listed in Table 2 of
Appendix B to 10 CFR Part 20. X\

R

- The sample collection and analysis me and frequencies are appropriate for
the effluent medium and the radionucli ) being sampled. Sampling methods
ensure that representative samples obtained using appropriate sampling
equipment and sample collectio storage procedures. For liquid effluents,
representative samples are ta et’at each release point to determine the
concentrations and quantities ‘of radionuclides that are released to an
unrestricted area, incIudiQ@discharges to sewage systems. For continuous
releases, samples are@ntinuously collected at each release point. For batch
releases, a representative sample of each batch is collected. If periodic sampling
is used in lieu of (@%nual sampling, the applicant shows that the samples are
representative ctual releases. Monitoring instruments are calibrated at least
annually, o[@& e frequently if suggested by the manufacturer.

- Radio%&zje-specific analyses are performed on selected composite samples

unI%§ ither of the following criteria exists:
\X
&\0 The gross alpha and beta activities are so low that individual
6’, radionuclides could not be present in concentrations greater than 10
6\, percent of the concentrations specified in Tables 2 or 3 of Appendix B to
% 10 CFR Part 20.
F

* o The radionuclide composition of the sample is known through operational

data, such as the composition of the feed material.

Monitoring reports in which the quantities of individual radionuclides are
estimated on the basis of methods other than direct measurement include an
explanation and justification of how the results were obtained.
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Operational data may not be adequate for the determination of radionuclide
concentration in certain cases. Such cases include but are not limited to (1)
plants that process uranium in which extraction, ammonium diuranate
precipitation, ion exchange, or other separation process could result in
concentration of thorium isotopes (principally thorium-234), (2) plants that
process uranium of varying enrichments, and (3) plants that process plutonium in
which significant variation in the plutonium-238/plutonium-239 ratio amon
batches and the continuous ingrowth of americium-241 would preclud (@Jse of
feed material data to determine the radionuclide composition of efflug\gﬁ.

Radionuclide analyses are performed more frequently than usu at the
beginning of the monitoring program until a predictable and Qs-istent
radionuclide composition in effluents is established, (2) w@ver there is a
significant, unexplained increase in gross radioactivity i% ents, and (3)
whenever a process change or other circumstance might cause a significant
variation in the radionuclide composition. &Q)

- The minimum detectable concentration (MDC sample analyses is not more
than 5 percent of the concentration limits listeédtin Table 2 of Appendix B to 10
CFR Part 20. If the actual concentrations f radionuclides in samples are known
to be higher than 5 percent of the 1%@!@%\& 20 limits, the analysis methods
need only be adequate to measure actual concentration. However, in such
cases, the MDC must be low en to accommodate fluctuations in the
concentrations of the effluenjc\' he uncertainty of the MDC.

— The laboratory quality co&@al procedures are adequate to validate the analytical
results. These procgggﬁe include the use of established standards such as
those provided by t ational Institute of Standards and Technology, as well as
standard analytic ocedures such as those established by the National
Environmenta@oratory Accreditation Conference.

\

- The prop action levels and actions to be taken if the action levels are
excee re appropriate. The action levels are incremental, such that each
increasing action level results in a more aggressive action to ensure effluent
Qﬁ’Q%ol. A slightly higher than normal concentration of a radionuclide in an

luent triggers an investigation into the cause of the increase. The specified
6’, action level will result in the shutdown of an operation if the specified level is

6\, exceeded. These action levels are selected on the basis of the likelihood that a
measured increase in concentration could indicate potential violation of the

¥ effluent limits.

- The applicant completely and accurately describes all applicable Federal and/or
State standards for discharges, as well as any permits issued by local, State, or
Federal governments for gaseous and liquid effluents.
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The systems for detecting leakage from ponds, lagoons, and tanks are adequate
to detect and ensure against any unplanned releases to ground water, surface
water, or soil.

Releases to sewer systems are controlled and maintained to meet the
requirements of 10 CFR 20.2003, “Disposal by Release into Sanitary Sewera
including (1) the material is water soluble, (2) known or expected discharge§6$
meet the effluent limits specified in Table 3 of Appendix B to 10 CFR Pa ,
and (3) the known or expected total quantity of radioactive material relgﬁ into
the sewer system in a year does not exceed 5 curies (Ci) (185 gigab;e\f erels
(GBq) of hydrogen-3, 1 Ci (37 GBq) of carbon-14, and 1 Ci (37 G of all other
radioactive materials combined. Solubility is determined in acc&ce with the
procedure described in NRC Information Notice 94-07. 0Q~

Reporting procedures comply with the requirements of R 70.59 and the
guidance in Regulatory Guide 4.16. Reports of the coqgentrations of principal
radionuclides released to unrestricted areas in Ilquﬂbnd gaseous effluents are
provided and include the MDC for the analysis a@ithe error for each data point.

The applicant’s procedures and facilities fortﬁd and liquid waste handling,
storage, and monitoring result in safe st@}be and timely disposition of the

material.
xO

Environmental Monitoring o(\

@

The scope of the applicant’s enviro Oe’ntal monitoring is acceptable if it is
commensurate with the scope o%@tlvmes at the facility and the expected impacts from

operations as identified in the@

ironmental report and meets the following criteria:

Background and !@Osfellne concentrations of radionuclides in environmental media
have been este@shed through sampling and analysis.

Momtorm@ Iudes sampling and analyses for monitoring air, surface water,
groun er, soil, sediments, and vegetation, as appropriate.

escrlptlon of monitoring identifies adequate and appropriate sampling
ations and frequencies for each environmental medium, the frequency of

Q) sampllng and the analyses to be performed on each medium.

Monitoring procedures employ acceptable analytical methods and
instrumentation. The applicant commits to an instrument maintenance and
calibration program that is appropriate to the given instrumentation. If the
applicant proposes to use its own analytical laboratory for the analysis of
environmental samples, the applicant commits to providing third-party verification
of the laboratory’s methods (such as may be obtained by participation in a
round-robin measurement program).
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— Appropriate action levels and actions to be taken if the levels are exceeded are
specified for each environmental medium and radionuclide.

Action levels are selected on the basis of a pathway analysis that demonstrates
that below those concentrations, doses to the public will be ALARA and below
the limits specified in 10 CFR Part 20, Subpart B, “Radiation Protection v
Programs.” The action levels specify the concentrations at which an ¥
investigation would be performed, as well as levels at which process ope@ons
would be shut down. (Oq/

— MDCs are specified for sample analyses and are at least as low a se
selected for effluent monitoring in air and water. MDCs for sedi& soil, and
vegetation are selected on the basis of action levels, to ens at sampling and
analytical methods are sensitive and reliable enough to su application of the
action levels. g\

— Data analysis methods and criteria to be used in evaluating and reporting the
environmental sampling results are appropriate will indicate when an action
level is being approached in time to take corr e actions.

2
— The description of the status of all Iicen@%ermits, and other approvals of
facility operations required by Federal te, and local authorities is complete

and accurate. \0
\
- Environmental monitoring is a ate to assess impacts to the environment from
potential radioactive and n ioactive releases, as identified in high- and

intermediate-consequen@ccident sequences in the ISA.
9.4.3.3 Integrated Safety Analysisgmmary

In accordance with 10 CFR 7 Q) “Applicability,” applicants requesting a license to possess
and process greater than ical mass of SNM are required to perform an ISA and submit an
ISA summary to the NR approval. The applicant’s treatment of environmental protection in
the ISA is acceptablg\%i uffills the following criteria:

. The ISA provides a complete list of accident sequences that result in radiological and
nonraéo gical releases to the environment.

. @%QSA uses acceptable methods to estimate environmental effects that may result
m accident sequences and to determine whether the effects are high or intermediate
+¥ “consequences as defined in 10 CFR 70.61, “Performance Requirements.”
* NUREG/CR-6410 describes acceptable methods for estimating environmental effects
from accident sequences.
° The ISA provides a reasonable estimate of the likelihood and consequences of each

accident sequence identified.
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. Adequate engineering and/or administrative controls are identified for each accident
sequence of environmental significance. These controls will prevent or mitigate high and
intermediate consequence sequences to an acceptable level. (Consequence categories
are defined in 10 CFR 70.61 and in Chapter 3 of this SRP.) IROFS provide the indicated
level of protection.

¥*
o Adequate levels of assurance are afforded so that IROFS will satisfactorily perform.tteir
safety functions. Configuration management, training, and maintenance act|V|t|e
contribute to achieving this assurance. (Oq/

. For an ISA summary of a facility that has not yet been constructed, the s flcatlons for
IROFS may not be complete at the time of submittal of the ISA summ he IROFS
functions should be described in sufficient detail for the reviewer to i
adequacy to prevent or mitigate the accident sequence. For ex , the description of
an in-line gamma monitor used to alert an operator of an off-n | condition should
define the range of gamma activity that the monitor needs to &eot. A description of a
ventilation system that controls the consequences of an e sure spill should include its
air-moving capacity. The description of a stack sample@at detects excessive airborne
releases should include the sampler’s capacities. Q

2

In addition to participating in the integrated review of tl'@:f‘}A performed in accordance with
Chapter 3 of the SRP, and because fire-initiated accident scenarios have the potential for
environmental consequences, the reviewer should also examine in detail the fire-initiated
release scenarios provided in the ISA summar emonstrate compliance with 10 CFR 70.61.
This review should follow the guidance providg in applicable sections of Chapter 3 of the SRP
to include a detailed evaluation of these soéharios including review of fire-induced
consequences to the environment, the Ii(@nhoods of such consequences, and IROFS chosen to
prevent or mitigate those consequen

The reviewer should consider Qf(gllowmg factors in determining the acceptability of the
applicant’s descriptions of f|r iated accident sequences:

o Scenario descri % are sufficiently detailed to allow an understanding of the fire
hazards that,@mlts evaluation of potential accident sequences.

o The applicant has adequately described the environmental consequences and
|Ike|lh s of accident sequences identified in the ISA summary involving fire, including

k@ffom hazardous chemicals produced from licensed material as well as risks from
active materials.

'»*’F All controls that are used to mitigate or prevent the scenario are identified as IROFS or
as defense-in-depth measures. For those controls that are IROFS, reliability and
associated management measures should be indicated.

. Analyses that the applicant has performed as part of the evaluation should be part of the
ISA and referenced or identified for potential further review by the NRC staff.
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9.4.3.4 Environmental Protection Management Measures

The management measures applied to IROFS designated to prevent or mitigate accident
sequences in which IROFS are needed are acceptable if they meet the acceptance criteria in

Chapter 11 of this SRP.
*
¥

9.5 Review Procedures
Q

The staff will review the environmental report, environmental protection measures,

summary, and management measures to verify that each meets the acceptance criteria defined
in Section 9.4 of this chapter. If the applicant has not provided sufficient infor n for these
determinations to be made, the reviewer(s) will request additional informati coordination
with the facility project manager. Chapter 4 of the NRC’s Fuel Cycle Licensing Branch
“Materials Licensing Procedures Manual,” issued September 1996, spe\c es the format for a
request for additional information. O

9.5.1 Effluent and Environmental Controls and Monito{@

coordination with the fuel cycle facility inspector responpsible for environmental protection. Any
comments or concerns that the environmental revieweror inspector identifies will be addressed
and resolved, and the safety evaluation report (SERJ-(described in Section 9.6 of this SRP) for
the licensing action will contain a statement indjcating whether the inspection staff has any
objections to approval of the proposed licensing-action. In addition, the review will include
evaluation of inspection reports and semiaqﬁual effluent reports, submitted in accordance with
10 CFR 70.59, to ensure licensee perfoqgance in environmental protection.

Environmental specialist will review the applicant’s enviroa&tal protection measures in

9.5.2 ISA Summary QQ
O
As part of the environmental ection review, the environmental specialist will review the ISA

summary, including all ide@ﬂ d accident sequences that can have significant environmental
consequences, to deterr@[n whether the list completely and properly identifies all potential
accidents. The envirgj ental specialist will coordinate this review with the ISA reviewer.
Detailed review vyi be conducted of the accident sequences that, when left unmitigated, are
rated as “high” equence to an individual located outside the controlled area, as well as
approximatelﬂ percent of the “intermediate” consequence sequences, and a smaller number
of accident-sequences whose consequences are less than intermediate. However, additional

intermediate and low consequence sequences may be evaluated on the basis of the results of
the initial Teview.
F

Evaluation of the ISA summary requires coordination with other technical reviewers. The
environmental review of the IROFS will be coordinated with the reviewers for the specific
assurance functions, such as training and maintenance. Review of the ISA summary may
require examination of the ISA and of detailed supporting ISA documents located at the facility.
On the basis of these reviews, the reviewer should decide what supporting documents need to
be reviewed. The reviewer will clearly identify in the SER the materials examined, and the
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descriptions and commitments considered and relied on, or the basis for the staff’s safety
decision.

9.5.3 Management Measures

The environmental reviewer should review the grades assigned to the IROFS to ensure that the
management measures described in Chapter 11 of this SRP to determine whether the licensee
has established adequate management measures to apply to all IROFS designated to prevent
or mitigate high or intermediate accident consequences to a member of the publlc or
intermediate consequences to the environmental in accordance with 70.61(b)(2 c)(2),
and 70.61(c)(3). The environmental reviewer should review the grades assigne he IROFS
to ensure that the management measures are graded commensurate with the &tlon of risk
attributable to the IROFS.

During the application and ISA summary review, the reviewer should i ify and communicate
to the inspection staff any items or issues that should be inspected d g an operational
readiness review, if such a review will be performed. These |tem uld include confirming that
the engineered controls installed in the process actually meet t capabllltles described in the
ISA summary and that administrative controls are implemen rough procedures and
operator training. D

9.6 Evaluation Findings

Introduction
o(\

An SER documents the evaluation findings&‘%he environmental protection review of the
application, including the review of the e(@ronmental protection program and the ISA summary.

The staff reviewers will verify tha Qﬁinformation submitted by the applicant is in accordance
with 10 CFR Parts 20, 51, and 7 d is consistent with the guidance in this SRP as it applies to
environmental protection. @Qmput to the SER, the primary reviewer should document the
bases for determining the acy of the application with respect to environmental protection
and should recommend,é ional license conditions in areas where the application is not
adequate. The prim viewer also describes the applicant’s approach to ensuring the quality
and reliability of th FS required for environmental protection.

Enwronmentéﬁp\potectlon is often reviewed and evaluated in conjunction with the environmental
report, an environmental protection function is summarized in the EA or EIS. However, the
EA or E&oﬁs not become part of the license. Issues identified during the review should be
disc briefly in the SER, and any recommended license conditions founded on the analysis
ir;,;l“re A or EIS should be added to the license.

If an EA or EIS is prepared for the licensing action, the environmental safety section of the SER
should report the date the document was issued. If the EA resulted in a FONSI, the SER should
include the FONSI’s publication date in the Federal Register. If an EIS is prepared, the SER

would include the Federal Register publication date for the record of decision. When applicable,
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the SER will also document the determination that an action meets the requirements for a
categorical exclusion.

9.6.3 Safety Evaluation

The following language would be appropriate for a licensing action that required an v
environmental review: ¥
The applicant has committed to adequate environmental protection measures, includiég%)
environmental and effluent monitoring and (2) effluent controls to maintain public d LARA
as part of the radiation protection program. The NRC staff concludes, with reas e
assurance, that the applicant’s conformance to the application and license conditions is
adequate to protect the environment and the health and safety of the publi Q&comply with the
regulatory requirements imposed by the Commission in 10 CFR Parts 20;81; and 70. The
bases for these conclusions are as follows: g\%

[State the bases for the conclusion, including any recommended I@nse conditions.]

S
If the action required preparation of an EIS, the SER should @%de the following language:

The NRC staff prepared an environmental impact stat (EIS) [publication date] for this
licensing action as required by 10 CFR 51.20. On,:%e2 sis of the EIS, the NRC stated in its
Record of Decision [publication date in the Federal"Register] that the preferred option was [state

preferred option here]. . O(\
N

If the action required preparation of an EA,Q%resulted in a FONSI, the SER should include the
following language: K@

The NRC staff prepared an.EA for this action as required by 10 CFR 51.45 and
51.60. On the basis of the)EA, the staff has reached a finding of no significant
impact, published in t?&edera/ Register on [publication date and FR citation].

N
If the staff determined tlgt%e action was categorically excluded from environmental review
pursuant to 10 CFR@% , the SER should include the following language:
N

The stab%% determined that the amended actions are administratively,
organ%fq tonal, or procedural in nature. Based on this evaluation, there is no
significant impact to the environment and the action of amending the license is
le for categorical exclusion. Therefore, in accordance with 10 CFR
.22(c)(11), neither an Environmental Assessment nor an Environmental Impact
.+ “Statement is required for this action.
* 10 CFR 51.22(c)(11) allows for a categorical exclusion if the following
requirements have been satisfied:

(i) There is no significant change in the types, or significant increase in the
amounts of any effluents that may be released off site;
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(i) There is no significant increase in individual or cumulative occupational
radiation exposure;

(iii) There is no significant construction impact; and

(iv) There is no significant increase in the potential for, or consequences
from, radiological accidents.

The changes made in this licensing action do not pose a significant change or ;Fx'
increase in the parameters (i) through (iv) identified above. There are no Q
changes in the types of or increases in the amounts of effluents. Occupation%q/
exposure is expected to remain the same. These changes involve no additi;\
construction activity. The potential for and consequences from radiologic@
accidents are expected to be the same. Q~

O

<

[State the bases for the conclusion, including any recommen license
conditions.] O
S

The NRC staff prepared an environmental impact stateément (EIS) [publication
date] for this licensing action as required by 10 CF. .20. On the basis of the
EIS, the NRC stated in its Record of Decision [ ation date in the Federal
Register] that the preferred option was [state 6r erred option here].

o\
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