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Figure 5. 2736-ZB Building Existing ¥ itilation System Modifications.
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Figure 6. 2736-ZB Building New Process Ventilation System.
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CAPS8S8-PC

Version 2.00

Clean Air Act Assessment Package - 1988

) SYNOPSIS REPORT

Non-Radon Individual Assessment
Apr 26, 2000 02:58 pm

Facility: Z-Plant
Address: Hanford Site
City: Richland
State: WA Zip: 99336

Source Category:
Source Type: Stack
Emission Year: 2000

Comments: Project W-460

Effective Dose Equivalent
(mrem/year)

1.67E+03

At This Location: 19230 Meters East Southeast
Dataset Name: Project W-460
Dataset Date: Apr 26, 2000 02:58 pm
Wind File: C:\CAP8BPC2\WNDFILES\HS200W10.WND
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Apr 26, 2000 02:58 pm SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

Location Of The Individual: 19230 Meters East Southeast
Lifetime Fatal Cancer Risk: 1.17E-02

ORGAN DOSE EQUIVALENT SUMMARY

Dose

Equivalent
Organ (mrem/y)
GONADS 2.79E+02
BREAST 2.83E+401
R MAR 1.77E+03
LUNGS 3.68E+03
THYROID 2.78E+01
ENDOST 2.18E+04
RMNDR 9.71E+02
EFFEC 1.67E+03

010420.1329 ATT B-2
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Apr 26, 2000 02:58 pm . SYNOPSIS
Page 2

RADI¢ IJCLIDE EMISSIONS DURING THE YEAR 2000

Source
#1 TOTAL
Nuclide Class Size Ci/y Ci/y

PU-239 Y 1.00 9.9E+01 9.9E+01
U-233 Y 1.00 1.1E+ . 1.1E+01
AM-241 W 1.00 4.5+01 4.5E+01

SITE INFORMATION

Temperature: 12 degrees C
Precipitation: 16 cm/y
Mixing Height: 1000 m

010420.1329 ATT B-3



Apr 26, 2000 02:58 pm

SOURCE INFORMATION

Source Number: 1
Stack Height (m): 15.
Diameter (m): 0.

Plume Rise
Momentum (m/s): 7.
(Exit Velocity)

AGRICULTURAL DATA

Fraction Home Produced:
Fraction From Assessment Area:
Fraction Imported:

DOE/RL-2000-42, Rev. 2
04/2001

SYNOPSIS
Page 3

Vegetable Milk Meat
0.000 0.000 0.000
1.000 1.000 1.000
0.000 0.000 0.000

Food Arrays were not generated for this run.
Default Values used.

DISTANCES (M) USED FOR MAXTIMUM INDIVIDUAL ASSESSMENT

19230 24380

010420.1329
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CAPS8S8-PC

Version 2.00

Clean Air Act Assessment Package - 1988

D OSE A ND RISK EQUIVALENT SUMMARTIES

Non-Radon Individual Assessment
Apr 26, 2000 02:58 pm

Facility: 2Z-Plant
Address: Hanford Site
City: Richland
State: WA Zip: 99336

Source Category:
Source Type: Stack
Emission Year: 2000

Comments: Project W-460

Dataset Name: Project W-460
Dataset Date: Apr 26, 2000 02:58 pm
Wind File: C:\CAP8B8PC2\WNDFILES\HS200W10.WND
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Apr 26, 2000 02:58 pm SUMMARY
Page 1

ORGAN DOSE EQUIVALENT SUMMARY

Selected

Individual
Organ wrem/y)
GONADS 2.79E+02
BREAST 2.83E+01
R MAR 1.77E+03
LUNGS 3.68E+03
THYROID 2.78E+01
ENDOST 2.18E+04
RMNDR 9.71E+02
EFFEC 1.67E+03

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY

Selected

Individual
Pathway (mrem/y)
INGESTION 3.86E+01
INHALATION .63E+03
AIR IMMERSION 1.41E-05
GROUND SURFACE 5.65E-01
INTERNAL 1.67E+03
EXTERNAL 5.65E-01
TOTAL .67E+03
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DOE/RL-2000-42, Rev. 2

04/2001
02:58 pm SUMMARY
Page 2
NUCL E EFFECTIVE DOSE EQUIVALENT SUMMARY
Selected
Individual
iclide (mrem/y)
PU-239 9.58E+402
U-233 3.97E+01
AM-241 6.77E+02
TOTAL 1.67E+03
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BApr 26, 2000 02:58 pm , SUMMARY
Page 3

CANCER RISK SUMMARY

Selected Individual
Total Lifetime

Cancer Fatal Cancer Risk
LEUKEMIA 1.46E-03
BONE 9.32E-04
THYROID 3.15E-06
BREAST 2.34E-05
LUNG .01E-03
STOMACH 1.68E-05
BOWEL 9.13E~06
LIVER 3.18E-03
PANCREAS ,24E-05
URINARY 9.01E-06
OTHER 1.52E-05
TOTAL 1.17E-02

PATHWAY RISK SUMMARY

Selected Individual
Total Lifetime

Pathway Fatal Cancer Risk
INGESTION .B84E-04
INHALATION 1.15E-02
AIR IMMERSION 2.93E-10
GROUND SURFACE 1.18E-05
INTERNAL 1.17E~02
EXTERNAL 1.18E-05
TOTAL 1.17E-02
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Apr 26, 2000 02:58 pm SUMMARY
Page 4

NUCLIDE RISK SUMMARY

Selected Individual
Total Lifetime

Nuclide Fatal Cancer Risk
PU-239 7.68E-03
U-233 5.23E-04
AM-. | 3.46E-03
TOTAL 1.17E-02
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26, 2000 02:58 pm SUMMARY
Page 5

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)
(All Radionuclides ar Pathways)

Distance (m)

Direction 19230 24380

NNW
NW
WNW

WSW
SW
SSW

SSE
SE
ESE

ENE
NE
NNE

3.5E+02 2.4E+02
3.9E+02 2.6E+02
4.3E+02 2.9E+02
3.1E+02 2.1E+02
2.4E+02 1.7E+02
2.1E+402 1.5E+02
2.4E+02 1.7E+02
3.1E+02 2.1E+02
4.3E+02 3.0E+02
6.2E+02 4.2E+02
1.2E+03 8.1E+02
1.7E+403 1.1E+03
1.2E+03 7.7E+02
7.0E+02 4.7E+02
4.9E+02 3.3E+02
3.6E+02 2.5E+02

010420.1329
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Apr 26, 2000 02:58 pm SUMMARY
Page 6
INDIVIDUAL LIFETIME RISK (deaths)
(A1l Radionuclides and Pathways)
Distance (m)
Direction 19230 24380
N 2.4E-03 1.6E-03
- NNW 2.6E-03 1.7E-03
NW 2.9E-03 2.0E-03
WNW 2.1E-03 1.4E-(C

W 1.6E-03 1.1E-03
WSW 1.4E-03 ©S.5E-04
SW 1.6E-03 1.1E-03
SSW 2.1E-03 1.4E-03
S 3.0E-03 2.0E-03
SSE 4.3E-03 2.8E-03
SE 8.4E-03 5.6E-03
ESE 1.2E-02 7.7E-03
E 8.0E-03 5.3E-03
ENE 4.8E-03 3.2E-03
NE 3.4E-03 2.2E-03
NNE 2.5E-03 1.6E-03
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DISCUSSION OF BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY
(REQUIREMENT 16)

Pursuant to WAC 246-247-11C ), providing cost factors for construction, operation, and maintenance
of the proposed control technol y components are not required because the following best available
radionuclide control technology (BARCT) discussion is provided. The BARCT is defined by

WAC 246-247-030 as follows:

“Technology that will result in a radionuclide emission limitation based on the maximum degree
of reduction for radionuclides from any proposed newly constructed or significantly modified
emission units that the licensing authority determines is achievable on a case-by-case basis. A
BARCT compliance de;  nstration must consider energy, environmental, and economic impacts,
and other costs through examination of production processes, and available methods, systems and
techniques for control of radionuclide emissions. A BARCT compliance demonstration is the
conclusion of an evaluative process that results in the selection of the most effective control
technology from all know feasible alternatives. In no event shall application of BARCT result in
emissions of radionuclides that could exceed the applicable standards of WAC 246-247-040.
Control technology that meets BARCT requirements also meets ALARCT requirements.”

As stated in WAC 246-247-120, only those radionuclides comprising more than 10 percent of the
unabated dose need to be evaluated. All of the dose is due to particulate radionuclides. WDOH has
provided guidance that HEPA filters generally are considered BARCT for particulate emissions
(AIR 92-107).

It is proposed, pursuant to the quoted citation and the cited WDOH guidance, that the ventilation system
described in Section 8.0 and the controls (engineering and administrative) described in Section 9.0 be
approved as BARCT for the proposed activities.
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ASME N509 REQUIREMENTS FOR 296-Z-7
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R ) Requirement Complies
fg)m Requirement text source / Requirement compliance Not Applicable
’ Sec # Open
EXHAUST
SYSTEM

] Habitability systems (as defined in ASME ASME N509 3 | Project W-460 has no habitability systems as defined in NA
N509) must meet the requirements of 10 Code ASME N509; therefore, this requirement is not applicable.
of Federal Regulation (CFR), Appendix A,
general design criteria 4,5, and 19

2 Prefilters are required in air-cleaning units ASME N509 Prefilters are installed in gloveboxes upsucam o1 an HEPA C
when design inlet particulate concentrations 4.1a filters. Post-filters are no  juired because no sorbent
and particle size are such that the HEPA filter beds are employed.
may be rendered ineffective prematurely.

3 HEPA filters are required in all air-cleaning ASME N509 Specification HNF-S-0552 complies with ASME AG-1. C
units when filtration of inlet particulate matter 4.1b
requires a minimum efficiency of 99.97% for
particles equal to 0.3 micrometer in size.

4 Adsorbers are required when air cleaning units ASME N509 lodine compoun 1s are not anticipated so adsorbers are not NA
are designed for removal of iodine and iodine 4.1.c included in the design; therefore, this requirement is not
compounds. applicable.

5 Moisture separators (demisters) are required ASME N509 Moisture separators not provided in design because NA
when entrained water droplet concentration 4.1d moisture is not expected in airstream. Environmental
may be greater than 1 1b of water per 1000 cfm conditions do not exceed one pound of water per 1000 cfm
of airflow. airflow.

6 Heaters should be utilized for air-cleaning ASME N509 Heaters not provided in design because there are no NA
units when adsorbers exceeds 70% based upon 4.1e charcoal filters and because moisture isn't expected in
the 1% percentile meteorological conditions airstream. Environmental conditions don't exceed 70%
(where applicable). For nuclear air treatment relative humidity. There are no other sources of moisture
systems which are unaffected by outside air in the facility under normal operating condition nor
meteorological conditions, heaters should be accident conditions. There is no deluge system provided in
utilized when an accident would result in an the ventilation system.
air-stream exceeding 70% relative humidity
for more than 1 hr.

7 When adsorbers are used in ESF air-cleaning ASME N509 See requirement 4 response. NA
units, provision shall be made for a postfilter 4.1.f

to retain carbon fines.

100Z/¥0
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Reqmt ‘ Requirement Complies
0. Requircment text source/ Requirement compliance Not Applicable
Sec# Open
EXHAUST
SYSTEM
8 Values of the following design parameters ASME N509 4.2 | These design parameters are provided and captured as C

shall be specified when invoking this standard
and shall be used whenever referenced:

(a) Volumetric air flow rate, acfm;
1) minimum flow rate;
2) maximum flow rate;
3) design flow rate;
(b) design pressures, in. w.g.;
1) maximum operating pressure;
2) leak test pressure;
3) maximum design pressure;
4) structural capability pressure;

documentation provided in the ASME N509, Section 8.2

documentation.
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Reamt Requirement Complies
f'?)" Requirement text source / Requirement compliance Not Applicable
) Sec # Open
EXHAUST
SYSTEM
9 Values of the following design parameters ASME N509 4.2 | These design parameters are provided and captured as C) NA
shall be specified when invoking this standard documentation provided in the ASME N509, Section 8.2 d)C
and shall be used whenever referenced: documentation, except for: e) C
c) pressure-time transient (if applicable), in. c) Pressure/time transient is not applicable to W-460. It is f) NA
w.g./sec; typically applied to reactor facilities and is used to o) C
d) maximum and minimum gas temperature establish damper parameters that need to operate rapidly in | ©
(F) and density, Ib/ft3; response to sudden changes to atmospheric pressure h) C
¢) maximum inlet relative humidity (percent); changes to prevent blowout of HEPA filters and adsorber i) C
' ' beds. j)C

0) entrained liquid water (mass flow rate),
Ib/min;

g) concentrations of specific contaminants in
airstream;

h) required decontamination factors for each
contaminant;

i) component radiation integrated life dose and
maximum dose rate (rad.),

j) maximum dirty filter pressure differential,
in. w.g.;

d) Compliant and is captured in the ASME N509 Section
8.2 documentation.

e) Compliant and is captured in the ASME N509 Section
8.2 documentation.

NEntrained liquid water mass is not applicable to this
treatment system because there is no moisture addition
beyond the low ambient indoor humidity condition.

g) The NOC identifies the applicable contaminants.

h) The decontamination factor used is 3 x 10 3 for each
HEPA filter.

i) Not applicable for this application

j) Compliant and is captured in the ASME N509 Section
8.2 documentat:on.
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Reqmt Requirement Complies
ho. Requirement text source / Requirement compliance Not Applicable
Scec # Open
EXHAUST
SYSTEM
10 Values of the following design parameters ASME N509 4.2 | These design parameters are provided and captured as k) NA
shall be specified when invoking this standard documentation provided in the ASME N509, Section 8.2 hC
and shall be used whenever referenced: documentation, except for: m) C
k) structural loadings; k) Structural loadings are applicable only to high- nC
) duct and housing maximum permissible leak efficiency particulate (HEP) - 14,-15, -16 and -17 systems. 0) C
rate (scfm) and associated operating pressure, 4Tl;ese parameters are used to meet requirements in Section 0)C
in. w.g.; S.
m) en%ironmen[a] design conditions including 1) Compliant and is captured in the ASME N509 Section q) NA
temperature, pressure, and relative humidity; 8.2 documentation. ) NA
n) expected duration and environmental m) Compliant and is captured in the ASME N509 Section
conditions of storage area; 8.2 documentation.
(0) particle size distribution and quantity of n) Compliant and is captured in the ASME N509 Section
aerosols and contaminants under normal and 8.2 documentation.
accident conditions (if known); 0) The NOC identifies the range of particle sizes, aerosols
(p) safety classification (ESF or non-ESF); and contaminants.
(q) number of adsorber test canisters per p) Engineered safety feature (ESF) for HEP-14, -15, -16, -
adsorber bank; 17
(r) heater capacity, watts, voltage, temperature q) N oer of adsorber canisters per bank is not applicable
differential, if applicable. to this treatment system. See response to requirement 4
r) Heater capacity is not applicable to this treatment
system. See response to requirement 6.
11 The installed capacity (cfm) of the air cleaning | ASME N509 4.3 | Systems are designed so that the maximum flow does not C
unit shall be no greater than the limiting exceed the filter capacity - See Section 8.2 records.
installed capacity of any bank of components
contained in the air cleaning unit through
which the airflow must pass.
12 Test canisters shall not be included in ASME N509 4.3 | See response to requirement 4. NA
determining the installed capacity of any bank
or stage of adsorbers.
13 All parts and components of the air-cleaning ASME N509 4.4 | Systems were designed to standard operating C

unit shall be selected or designed to operate
under the environmental conditions
(temperature, relative humidity, pressure,
radiation, etc.) specified in para. 4.2.

environmental conditions captured as documentation
provided in the ASME NS509, Section 8.2 documentation.
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Not Applicable
Open

EXHAUST

SYSTEM

Materials of construction and components
shall be selected or treated to limit generation
of combustibles and contaminants and to resist
corrosion and degradation that would result in
loss of function when exposed to the specified
environmental conditions for the design life of
the component. Environmental qualification
requirements are contained in 10 CFR 50.49
and IEEE 323.

ASME N509 4.4

The system materials were selected consistent with this
requirement.

C

Engineered Safety Feature (>t ) systems and
all of their components shall be shown, either
by testing or by a mathematical technique, to

remain functional under the structural loading
specified in para. 4.2(k) and described in para.
5.10.3 of ASME N509.

ASME N509 4.5

See response to requirement 10,

The nuclear air treatment system shall be
designed to withstand the normal and transient
pressures, to which the system may be
subjected during its design life, without loss of
its ability to perform its design function.

ASME N509
4.6.1

This requirement states that the requirements that follow in
ASME N509, Section 4.6.3 must be followed
(requirements 17, thru 21).

Nuclear air treatment system operating (static)
pressure shall be determined by summing the
losses in total pressure of all air path
components between the open atmosphere and
the point in the system under consideration
and deducting one velocity head from the total
pressure, if positive, and adding one velocity
head to the total pressure, if negative. Losses
shall be based on the most severe condition of
resistance to rated air flow for the design basis
operating condition and will vary throughout
the nuclear air treatment system.

ASME N509
463

This requirement establishes how the operating pressure is
to be calculated. Treatment system fans were selected
based on total pressure losses of the system components.
Fan specifications (W-460-P-10) reflect operating
pressures. Components are typically before the fan and
therefore see negative pressures.

T A9y ‘T¥-0002-T/30d
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Re it Requirement Complies
n(l Requirement text source / Requirement compliance Not Applicable
) Sec # Open
- EXHAUST
SYSTEM
18 The engineer (as defined in paragraph 3 of ASME N509 See response to requirement 17. C
ASME N509) shall review the system 4.6.3
operation and determine the maximum
operating pressure to which the components
may be subjected to due to off-normal
conditions.
19 An engineer (as defined in paragraph 3 of ASME N509 See response to requirement 17. C
ASME N509) shall include the maximum 463
operating (static) pressure in specifications for
all nuclear air treatment system components,
including ducts.
20 Fan specification requirements shall be based ASME N509 See response to requirement 17. C
on either total pressure or Fan Static Pressure 4.6.3
as defined in para. 5.7 and AMCA 201.
21 Calculations shall document the operating ASME NS509 See response to requirement 17. C
pressure as the basis for determining the 4.6.3
required test pressure (refer to para. 4.6.4) and
for determination of allowable pressure
boundary leakage (para. 4.14).
22 The pressure to be used to shop and/or field ASME N509 The duct and stack test pressure will be specified in the test C
tests air-cleaning units and components (such 464 plan. Test pressure for HEP-14-15-16, and 17 is
as ducts, housings, and component mounting specified as —22 in. wc. in procurement spec. W-460-P7.
frames) to determine air leak rates shall be Test pressure for all other HEPA filter housings is
specified by the engineer (as defined in specified as ~ 1€ in.wc. in construction spec. W-460-C2.
paragraph 3 of ASME NS509).
23 The test pressure shall be the static pressure, ASME N509 The test pressure will be negative upstream of fans and C
acting in the direction of the operating 464 positive downstream in field tests and will be captured as
pressure. documentation provided in the ASME N509, Section 8.2
documentation.
24 The test pressure shall not be less than 4 in. ASME N509 See response to requirement 22. C
w.g. for duct and housing leak tests and not 464

less than | in. w.g. for mounting frame leak
tests and shall not exceed the structural
capability of the component (para. 4.6.6).

100Z/¥0
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R ) Requirement Complies
::)m Requirement text source / Requirement compliance Not Applicable
’ Sec # Open
EXHAUST
SYSTEM
25 The test pressure for each component to be ASME N509 These values are included in the ASME N509, Section 8.2 C
tested shall be documented by the engineer (as 4,64 documentation.
defined in paragraph 3 of ASME N509) along
with the operating pressure (para. 4.6.3) and
included by the testing organization in the test
procedures. :
26 Nuclear air treauncin sysicns shall be ASic vouy 1 ne maximum design pressures exceed the operating C
structurally designed to withstand the 4.6.5.1 pressures and pressures found during upset conditions.
maximum pressure differential which each The only upset condition that might potentially increase
component may experience due to normal the pressure applied to the treatment systems is the
operating pressure; test pressure; or transient inadvertent closing of dampers. In this case the treatment
pressure conditions due to rapid closure of systems might be subjected to the maximum static pressure
dampers, or anticipated system upsets which capable of being produced by the fans. ASME N509
would render the system inoperable. Section 8.2 documentation contains the various pressures.
27 The maximum design pressure shall be equal ASME N509 See response to requirement 26. C
to or greater than the maximum pressure 4.6.5.1
differential after allowing for the venting
effect of permanent openings and pressure
relief devices in the system.
28 Engineered Safety Feature (ESF) nuclear air ASME N509 The facility does not have a reactor containment NA
treatment systems located inside a containment 4.6.52 structure. This requirement does not apply.

structure shall be designed either to withstand
the maximum differential between the primary
containment structure design pressure and the
normal primary containment structure
operating pressure as specified in para. 4.3 of
ASME NS509; or be equipped with a self-
restoring pressure-relief device to limit the
pressure differential from the initial post-
accident transient to levels that will not cause
collapse, structural damage, or loss of
function.
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(:(;)m Requirement text source/ - Requirement compliance Not Applicable
) Sec # Open
EXHAUST
SYSTEM
29 Positive Pressure. Air-cleaning units and ASME N509 The only components not designed to withstand full o
components including ducts located on the 4.6.54a positive pressure of the exhaust fans are the backdraft
discharge side of fan(s) which can be isolated dampers. Failure could occur in the incredible event of a
by closure of a downstream damper, or plugged exhaust stack. Downstream isolation control
potentially plugged components shail be dampers HV-1110 and HV-1210 will withstand full shut-
designed to withstand a positive internal off pressure.
pressure equal to or greater than the peak
pressure of the fan(s). ‘
30 Positive Pressure. If provision is made to ASME N509 There is no provision to de-energize the power to the fans NA
deenergize fan(s) on high differential pressure 4.6.5.4a on low flow or high differential pressure.
or low flow, the components shall be designed
to withstand the trip point design pressure plus
a margin to include the rate of pressure rise
between reaching the pressure setpoint and the
time for the instrumentation response, or 10 %,
whichever is greater.
31 Negative Pressure. Air-cleaning units and ASME N509 The treatment systems are designed and tested to a C
components located on the inlet side of fan(s) 4.6.5.4b pressure greater than that capable of being developed
which can be isolated by closure of an during the analysis. Documentation that supports this is
upstream damper, or potentially plugged captured as documentation provided in the ASME N509,
components shall be designed to withstand a Section 8.2 documentation.
negative internal pressure equal to or more
negative than the peak pressure of the fan(s).
32 Negative Pressure. If provision is made to ASME N509 There is no provision to de-energize the power to the fans NA
deenergize fan(s) on high differential pressure 4.6.5.4b on low flow or high differential pressure; therefore, this

or low flow, the components shall be designed
to withstand the trip point design pressure plus
a margin to include the rate of pressure rise
between reaching the pressure setpoint and the
time for the instrumentation response or 10 %,
whichever is greater.

requirement is not applicable.
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':l‘im Requirement text source / Requirement compliance Not Applicable
) Sec # Open
EXHAUST
_ SYSTEM
33 The maximum design pressure shall be ASME N509 This is documented in the ASME N509 Section 8.2 C
documented by an engineer (as defined in 4.6.5.6 documentation.
paragraph 3 of ASME N509) by calculation,
including the basis for the condition, and
included in procurement specifications for
manufacturer's design. ’
34 _..¢ ructural design capaoility pressure shall Abmi vouy LIS 1> UUCUIITHIEU 1 UIE ADIVIE NJUY DeClion 6.2 [
equal or exceed the maximum des” | pressure 4.6.6.1 documentation.
and shall be the static pressure to wnich the
air-cleaning unit can be safely loaded without
permanent distortion. This pressure is typically
a minimum of 1.25 times the maximum design
pressure.
35 The engineer (as defined in paragraph 3 of ASME N509 This is documented in the ASME N509 Section 8.2 C
ASME N509) and/or component manufacturer 4.6.6.2 documentation.
shall document the structural design capability
pressure for each component. This
documentation shall be provided to the owner.
36 Once-through nuclear air treatment systems ASME N509 Each of the air treatment systems are located in a cleaner C
with air-cleaning unit located in a clean 4.7.1b area as depicted in the ASME N509 documentation
interspace, exhaust fan shall be located available from Section 8.2.
downstream of air-cleaning unit in order to
keep air-cleaning unit under negative pressure.
Any lcakage through fan shaft will be from
clean interspace.
37 Once-through nuclear air treatment systems ASME NS509 These requirements are not applicable because the air NA
with air-cleaning units located in contaminated 4.7.1¢c treatment system HEPA filter housings are not located in

spaces or interspaces, the fan shall be located
upstream of the air-cleaning unit to prevent
infiltration of contaminated air through fan
shaft, or into the filter housing downstrcam of
filters thereby bypassing filters.

contaminated areas.
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Reamt Requirement Complies
n?) Requirement text source / Requirement compliance Not Applicable
) Sec # Open
EXHAUST
SYSTEM
38 Habitability system outside air ducts routed ASME N509 Not applicable because W-460 has no habitability systems. NA
through clean spaces or interspaces that may 4.7.2a
convey radioactive air following a release
shall be under a negative pressure relative to
the spaces.
39 Habitability system makeup air fans shall be ASME N509 Not applicable because W-460 has no habitability systems. NA
located: 4.7.2b
(1) upstream of air-cleaning unit if air-
cleaning unit is in a contaminated space.
(2) downstream of air-cleaning unit if air-
cleaning unit is in a clean space.
40 The air-cleaning unit shall be designed to keep ASME N509 W-460 meets this requirement, though the intent of this C
radiation exposures during maintenance, 481 requirement is for man-entry air treatment units. The
testing and inspection as low as reasonably facility has bag-in-bag-out filter units.
achievable As Low As Is Reasonably
Achievable (ALARA).
41 The area in which the air-cleaning unit is ASME N509 Isles for HEP-14,-15,-16,-17 exceed 4-ft wide. The other C
located shall be served by a clear aisle wide 4.8.1c units have but a single filter unit with suitable (exceeds the
enough to accommodate servicing of internal 4-fi clearance) access for maintenance.
comnanents and enuipmpnt
Y A sumc;eTtIy wiue clear area adjacene w uic Asvic Nouy See response 10 requirement 4y, C
air-cleaning unit housing door or hatch shall 4.8.1d
be provided to allow servicing.
43 Elevated work galleries servicing air-cleaning ASME N509 See response to requirement 40. C
units shall be designed in accordance with 4.8.1f
Occupational Safety and Health Act (OSHA)
requirements.
44 Air-cleaning system ducts that will have to be ASME N509 See response to requirement 40. C
cleaned out periodically shall be equipped . 48.1g

with low leakage access hatches at strategic
points.
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45

As minimum, the designer shall provide the
appropriate monitoring instruments, alarms
and hand switches on or adjacent to each air-
cleaning unit and redundant instruments,
alarms and hand switches at a remote manned
control panel in accordance with tables 4-1 for
Engineered Safety Feature (ESF) air-cleaning
units and 4-2 for non-ESF air-cleaning units of
ASME N509.

ASME N509
492a

The appropriate instruments and controls are provided.
Differential pressure indicators are provided for HEPA
filters, HAND-OFF-AUTO, switches for each of the fans,
and a lead-lag switch for EF-1 and EF-2. Operating status
indication is provided to the facility distributed control
system.

C

46

For non-Engineered Safety Feature (ESF) air-
cleaning units, a common alarm of all local
alarms shall be provided on the main control
room panel for each air-cleaning unit.

ASME N509
492b

There are no local alarms.

NA

47

For Engineered Safety Feature (ESF) air-
cleaning units, local controls shall be secured
to prevent unauthorized use.

ASME N509
4.9.2c

Not applicable. ESF filter units have no local controls.

NA

48

Local instrumentation and associated
mountings (excluding transmitter, hand
switches, limit switches, and associated
mountings) for Engineered Safety Feature
(ESF) air-cleaning units shall be qualified to
remain intact, but not necessarily functional
under the structural loading and environment
specified in paragraph 4.2 (k) of ASME N509.

ASME N509
493a

No structural analysis has been preformed for local
instrumentation.

49

Local transmitters, hand switches, limit
switches and associated mountings for
Engineered Safety Feature (ESF) air-cleaning
units shall be qualified to remain intact and
completely functional under the structural
loading and environment specified in
paragraph 4.2 (k) of ASME N509.

ASME N509
4.9.3b

See response to requirement 48.
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n(:) Requirement text source / Requirement compliance Not Applicable
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EXHAUST
SYSTEM
50 Instrumentation, alarms and hand switches at ASME N509 See response to equirement 48. 18]
the remote manned control panel shall be 4.93¢
qualified to remain intact and functional for
the structural loadings that may occur in the
area in which the panel is located.
51 This requirement row isn’t used in this
evaluation.
52 Each item powered or controlled electrically ASME N509 Status indication is provided locally as well as through the C
(fan motor, valve or damper operator, fire 494 distributed control system. Electric power or control only
protection systems, solenoid valves, etc.) shall provided to non-ESF systems.
be provided with status indication for the
energized mode, located in accordance with
tables 4-1 for Engineered Safety Feature (ESF)
air-cleaning units and 4-2 for non-ESF air-
cleaning units of ASME N509, to show the
operational status of the item.
53 Where heat or radioactive decay or heat of ASME N509 See response to requirement 4. NA
oxidation or both may be significant, means 4.10

shall be provided to remove this heat from the
adsorbent beds to limit temperatures to values
below 300 degrees F to prevent significant
iodine desorption. For this purpose, a
minimum circulatory air flow shall be
available for all operational modes of the air-
cleaning unit and shall be based on the
maximum possible radioactivity loading on the
adsorbent beds.
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72

A Certificate of Conformance for High ASME N509
Efficiency Particulate Air (HEPA) filters shall 5.1.3.1

be provided to the owner certifying that:

(a) the filter assembly has been designed in
accordance with para. 5.1; )

(b) the materials of construction comply with
paras. 5.1, 5.1.1, and 5.1.2;

(c) the filters and filter media have been
qualified in accordance with para. 5.1;

(d) the filters and filter media have been tested
in accordance with para. 5.1;

(e) the filters have been packaged in !
accordance with para. 6.

See item 69.

C

73

The following documentation for High ASME N509
Efficiency Particulate Air (HEPA) filters shall 5.1.32
be provided to the owner:

(a) copies of the production test results

required by Military Standards;

(b) copies of all filter case material

certifications, if required by the owner's

purchasing documents.

See item 69.

@l

74

Tray-type and deep bed adsorber cells shall ASME N509
meet the requirements for Type Il or Type II1 52.1
cells, respectively, of ASME/ANSI AG-1-

1988, Sections FD, Type Il Adsorbers, and FE,

Type 111 Adsorbers; and shallbe fi d withan

adsorbent, each batch of which meets the

requirements of para. 5.2.3 of A 1E N509.

See response to requirement 4.

NA

75

Adsorber cells shall be designed and ASME N509
fabricated in accordance with the requirements 522
of paragraph 5.2.2 of ASME N509. :

See respanse to requirement 4.

76

Adsorbent media used in Engineered Safetv ASME N509
Feature (ESF) and non-ESF absorbers sh " 523.1,5232
meet the requirements of ASME /ANSI AG- |-

1988, section FF "

See response to requirement 4.

NA
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R ¢ Requirement Complies |
:,?,m Requirement text source / Fequirement compliance Not Applicable
) Sec # Open
EXHAUST
SYSTEM
94 Air-cleaning unit mounting frames for all ASME N509 Vendor data supplied show the mounting frames for each O
components (moisture separators, prefilters, 56.3 system are seal welded into the housing.
heaters, HEPA filters, adsorbers, and Clamping device drawings were not provided before
postfilters) shall be all-welded construction fabrication because of proprietary information. As a result,
and seal-welded into the housing to prevent the catalogue information was relied on to satisfy this
trapping of contamination between frame and criteria. .
housing and shall be fabricated in accordance
with paragraph 5.6.3 of ASME N509.
Drawings of clamping devices for HEPA
filters and type 1l adsorbers cells shall be
submitted to the owner prior to fabrication.
95 Carbon, stainless, and galvanized steel, ASME N509 The material used in the W-460 ventilation systems meet C
aluminum, copper, bronze, or glass used for 5.6.4.1 the ASTM requirements.

the fabrication of parts, components, air-
cleaning units, and systems covered by ASML
N509 shall meet the requirements of and be
furnished in accordance with American
Society of Testing and Materials (ASTM)
Standards applicable to the type of material or
item. The ASTM number (s) for all such
materials and copies of supporting
documentation (i.e., test reports and/or
materials-manufacturer's certification) shall be
filed by the fabricator and made available to
the owner. Where a specific ASTM standard
is required, the designer shall specify and the
fabricator shall use such material. Where post
accident spray chemistry may cause H2
generation, the use of any material
incompatible with the spray chemistry shall be
avoided.

Materials are provided by ESL supplies.

The post-accident spray chemistry for I, generation does
not apply for the W-460 facility. This is a nuclear power
plant accident scenario.
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SYSTEM
11 Air-cleaning unit fans shall be selected on the ASME N509 Design flow rate calculations were performed on the C
basis of detailed system pressure loss 5.7.1 system and the fan design was based on those calculations.
calculations, and shall be capable of producing A system curve was not completed, but the operating point
the specified design flow rates. The system for the system was determined by the calculations. - The
designer shall, in accordance, with Air calculations do show the conditions the fans will be
Movement and Control Association, Inc. operating. This information was provided to the fan
(AMCA) 201, prepare a system characteristic manufacturer. Therefore, although a complete system
curve for design and limiting conditions under curve was not completed, the operating point was provided
which the fans will be required to operate. for the system, and is documented in ASME N509, Section
Fan selection shall also be consistent with the 8.2 documentation.
conditions specified in paragraph 5.7.1 of
ASME N509.
112 Engineered Safety Features (ESF) fans shall ASME N509 Vendor data provided by the manufacturer show the fans C
be tested in accordance with Air Movement 572 meet these criteria. Vendor documentation show the fans
and Control Association, Inc. (AMCA) 210 are tested in accordance with AMCA 210.
and the applicable special sections of AMCA
211A. Only one fan of each size and type must
be tested. Non-ESF fans shall be either rated
and listed in accordance with AMCA 211A or
tested the same as ESF fans. The rating or fan
test shall be based on the standard test
configuration most closely representative of
the manner in which the fan will be installed in
the Nuclear Air Treatment System.
113 Copies of the rating report or test report shall ASME N509 Vendor data provided by the manufacturer show the fans C
be obtained from the fan manufact r, 5.7.2 meet these criteria. The sound rating of the fans also were

together with copies of pertinent catalog data,
performance data, and operating and service
manuals for inclusion with the documentation
for the air-cleaning system. Sound ratings for
the fan, based on data obtained in accordance
with Air Movement and Control Association,
Inc. (AMCA) 300 and reported in accordance
with AMCA 301, shall be furnished.

performed and shown to be acceptable per the AMCA 300
criteria.
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114

Air-cleaning unit fan wheels shall be
dynamically balanced prior to final assembly
of the fan. Records shall be maintained in the
vendor's file. The double amplitude of
vibration in any plane measured on the bearing
cap at the rotational rotor speed shall not
exceed the following:
Rotational Speed (rpm) Double Amplitude
(mil)
600 3.2
720 2.7
900 2.1
1200 1.6
1800 1.1
3600 0.5
Displacement may be interpolated for other
speeds. Final balancing shall be performed
after fan instailation is completed.

ASME N509
5.73

Procurement specification W-460-P-10 requires that the
fans be dynamically balanced in accordance with ASME
N509, Paragraph 5.7.3 & ASME AG-1.

C

LS

Certified drawings showing outline
dimensions, base or mounting dimensions,
dimensional tolerances, duct connections,
method or details of motor attachment and
other information necessary to install, use, and
maintain the air-cleaning unit fan shall be
furnished to the owner and included in the
documentation. The drawings shall also show
the recommended motor, belts (if any),
couplings, drive units, materials of
construction, protective coatings, and
lubricants.

ASME N509
5.74

Drawings of the fans showing dimensions, mounting
locations, and motor attachment have been provided by the
manufacturer.

Some of the drawings are actual catalogue cut sheets,
which provide the required detail.
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124

Operator torque requirements shall be
specified by the air-cleaning unit damper
manufacturer. Operators shall be designed to
provide a minimum of 1.5 times to torque to
meet specified maximum leak rate
requirements or dynamic requirements,
whichever are greater. Electrically powered
operators, solenoid valves, and limit switches
used in Engineered Safety Feature (ESF)
systems shall be qualified to meet the
requirements of Institute of Electrical and
Electronic Engineers (IEEE) 323 and IEEE
334. Positive locking devices shall be provided
on balancing damper manual operators.

ASME N509
595

This is not applicable. The butterfly dampers are being
relied on to meet the AG-1 criteria, which allows
construction to ASME B31.1. Backdraft dampers rely
only on gravity to remain closed, as a result, the operator
torque requirement is not applicable.

ESF systems (HEP-14, -15, -16,and —17) do not have
electrically powered equipment.

NA

125

Air-cleaning unit dampers with ext 1al
rotating shafts shall have a mechanical
position indicating arm and escutcheon plate;
dampers which will be remotely indicated
shall also have the necessary switches, relays,
or other devices necessary to meet the
requirements of paragraph 4.8 of ASME
N509. Electrical switches used for remote
indication of the damper position in the
Engineered Safety Feature (ESF) system
which are specified to perform additional
safety-related functions shall be required to
meet the requirements of Institute of Electrical
and Electronic Engineers (IEEE) 323.

ASME N509
596

Not applicable; the butterfly dampers will be relying on the
AG-1 criteria. Backdraft dampers are not adjustable;
therefore, the position indication and other requirements
identified in this section are not applicable.

NA

126

Flow characteristics and pressure drop
qualification tests for air-cleaning unit
dampers shall be determined in accordance
with Air Movement and Control Association
(AMCA) 500. Leakage rates and test reports
for leakage Classes I, 11, and Il all conform
to the requirements of paragraph 5.9.7.1 of
ASME N509.

ASME N509
59.7.1

Not applicable; the butterfly dampers will be relying on the
AG-1 criteria.

NA
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Reqmt Requirement Complies
0. Requirement text source / Requirement compliance Not Applicable
Sec # Open
EXHAUST
SYSTEM
127 Each air-cleaning unit damper (except manual ASME N509 Not applicable; the butterfly dampers will be relying on the NA
balancing dampers) and its accessories shall, 59.72 AG-1 criteria.
as a shop test, be cycled at least 10 times from
the full-open to the full-closed position to
check the free operation of all parts and
correct adjustment, positioning and seating of
blades. On completion of cycling, the
alignment shall be reworked, if necessary to
correct deficiencies before shipment. When
shop leakage tests are required, they shall be
performed after the cycling test and after the
deficiencies have been corrected.
128 The following described bubble test shall be ASME N509 Vendor data showing compliance have been received. C
conducted on each air-cleaning unit leakage 5973

Class | damper assembly. The damper
assembly shall be bolted to a sealed chamber
which is then pressurized to the specified
pressure; there shall be no bubbles when tested
with a soap solution in accordance with the
bubble method of leak detection in ASME
N510-1989.
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