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U7-C-STP-NRC-090173

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Response to Request for Additional Information

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter numbers 145, 263, 264, 265, 269, and 270, related to Combined License Application
(COLA) Part 2, Tier 2, Sections 11.2, 11.3, 11.4, and 12.2. This submittal completes the
responses to the letters referenced above.

Attachments 1-6 provide responses to the RAI questions listed below:

11.02-6 11.03-7 11.04-5
12.02-4 12.02-9 12.02-10

Attachment 4 is a supplemental response to RAI 12.02-4, originally addressed in letter U7-C-
STP-NRC-090113, dated August 20, 2009. Attachment 7 supplies the Cost Benefit Analysis
Calculation information referred to in the responses to RAI questions 11.02-6 and 11.03-7.

When a change to the COLA is indicated, it will be incorporated in the next routine revision of

the COLA following the NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions regarding these responses, please contact me at (361) 972-7136 or
Bill Mookhoek at (361) 972-7274.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on -c I LVo

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

scs

Attachments:

1. Question 11.02-6
2. Question 11.03-7
3. Question 11.04-5
4. Question 12.02-4, Supplemental Response
5. Question 12.02-9
6. Question 12.02-10
7. Cost Benefit Analysis Calculation
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RAI 11.02-6

QUESTION:

Please provide all plant- and site-specific cost-benefit analysis parameters used to determine
compliance with Reg Guide 1.110 as referenced in FSAR Section 11.2.1.2, Table 11.2-7 and
Table 11.2-8 for the Liquid Waste Management System. Provide all specific information for the
staff to evaluate the bases and assumptions used in the analysis and to conduct an independent
confirmation of compliance with NRC regulations and guidance.

RESPONSE:

FSAR Section 11.2.1.2 states, in part:

"To demonstrate compliance with Section II, paragraph D of Appendix I, a cost-benefit
analysis was performed in accordance with the guidance of Regulatory Guide 1.110...
The total annual costs associated with implementing the three augments to the LWMS
and the corresponding benefit-cost ratio are determined using the methodology prescribed
in Regulatory Guide 1.110, the cost data provided in Table 11.2-7... The total annual
cost of each augment to the LWMS and the associated benefit cost ratio are summarized
in Table 11.2-8. These results demonstrate that the total annual cost associated with each
augment to the LWMS, including the least cost option is substantially larger than the
benefit derived from each augment. The cost-benefit numerical analysis, required by 10
CFR 50 Appendix I Section II Paragraph D, demonstrates that the addition of items to the
LWMS of reasonably demonstrated technology will not provide a favorable cost benefit.
Therefore the STP 3 & 4 prescribed LWMS meets the numerical guides for dose design
objectives."

The STP 3 & 4 cost benefit analysis calculation includes the calculations, approaches and means
of arriving at the conclusions presented in FSAR Subsection 11.2.1.2, Table 11.2-7 and Table
11.2-8. In addition, the Notes section of FSAR Table 11.2-7 provides specific information for
the staff to evaluate the bases and assumptions used in the analysis.

The cost-benefit analysis calculation is provided as an attachment to the package transmitting
this RAI.

No COLA change is required as a result of this response.
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RAI 11.03-7

QUESTION:

FSAR Section 11.3.11.1

Please provide all plant- and site-specific cost-benefit analysis parameters used to determine
compliance with Reg Guide 1.110 as referenced in FSAR Section 11.3.1 1.1 and Table 11.3-5 for
the Gaseous Waste Management System. Provide all specific information for the staff to evaluate
the bases and assumptions used in the analysis and to conduct an independent confirmation of
compliance with NRC regulations and guidance.

RESPONSE:

FSAR Section 11.3.11.1 states, in part:

"To demonstrate compliance with Section II, paragraph D of Appendix I, a cost-benefit
analysis was performed in accordance with the guidance of Regulatory Guide 1.110...
The total annual costs associated with implementing the augment to the GWMS and the
corresponding benefit-cost ratio are determined using the methodology prescribed in
Regulatory Guide 1.110, the cost data provided in Table 11.3-5 ... The total annual costs
of the augment to the GWMS and the associated benefit cost ratio are in Table 11.3-6.
These results demonstrate that the total annual cost associated with the augment to the
GWMS is substantially larger than the benefit derived from the augment. The cost-
benefit numerical analysis, required by 10 CFR 50 Appendix I Section II Paragraph D,
demonstrates that the addition of items to the GWMS of reasonably demonstrated
technology will not provide a favorable cost benefit. Therefore the STP 3 & 4 prescribed
GWMS meets the numerical guides for dose design objectives."

The above segments provide the requirements of compliance with NRC regulations and guidance
regarding the cost-benefit analysis calculation. The STP 3 & 4 cost benefit analysis calculation
includes the calculations, approaches and means of arriving at the conclusions presented in
FSAR Subsection 11.3.11.1, Table 11.3-5 and Table 11.3-6. In addition, the Notes section of
FSAR Table 11.3-5 provides specific information for the staff to evaluate the bases and
assumptions used in the analysis.

The cost-benefit analysis calculation is provided as an attachment to the package transmitting
this RAI.

No COLA change is required as a result of this response.
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RAI 11.04-5

QUESTION:

NRC review of STP Candidate Change Number 2007011, STD DEP 11.4-1 found that STP did
not adequately evaluate whether ABWR DCD Tier 2 Departure 11.4-1 (Solid Waste
Management System or SWMS) question 7 and 9 "could" either increase the consequences of a
system malfunction, or cause a malfunction with a different result.

NRC Staff concluded that this departure "could" either impact system malfunctions due to the
addition of a new Backwash Receiving Tank and components with an additional source term of
activity located in the radwaste building, or cause a malfunction with a different result due to
increased retention of radionuclides in tanks or skid-mounted components in the mobile
dewatering processing subsystem due to increased decontamination factors.

STP should re-evaluate their initial departure evaluation and determine whether this departure
"would" impact a system malfunction lAW 10 CFR52 Appendix A analysis. The evaluation
results should either be provided to the staff, or the departure should be submitted for NRC
review and approval.

RESPONSE:

Re-evaluation of Question 7

Question 7 of the 10 CFR 52 Review is:

"Could the proposed change result in more than a minimal increase in the consequences
of a malfunction of an SSC important to safety previously evaluated in the plant-specific
DCD?"

The SWMS described in the COLA replaces the SWMS described in the DCD. The significant
changes to the SWMS as described in the COLA are:

" Removal of the dryer and solidification systems.
* Removal of the incinerator and compactor.
* The addition of a Liquid Waste (LW) backwash receiving tank to collect backwash from

the Liquid Waste Management System (LWMS) modular processing units for transfer to
the phase separators.

" The addition of a second spent resin storage tank to allow the separation of low activity
condensate polishing resin from LWMS resin.

The DCD does not contain an evaluation of the consequences of a malfunction in the SWMS.
The SWMS is located in the Radwaste Building, and the consequences of the limiting fault in the
Radwaste Building are evaluated in DCD Section 15.7.3 as a LWMS tank failure. The
discussion in the DCD indicates that the consequences of all other faults, including equipment
malfunctions, are bounded by the tank failure and therefore the consequences of equipment
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new tank is added (LW backwash receiving tank) that could not have been considered in the
DCD evaluation. As a result of this RAI an evaluation was done to determine if the change
would affect the consequences of an equipment malfunction.

EVALUATION

Although the components of the SWMS described in the COLA are not exactly the same as the
components described in the DCD, no fundamentally different processes or equipment are being
introduced by the changes to the SWMS. Specifically, the permanently installed volume
reduction equipment (incinerator and dryer systems) and solidification system described in the
DCD are removed from the SWMS. In the SWMS described in the COLA, all wet wastes are
processed using the mobile dewatering system, which is the same as the mobile dewatering
system described in the DCD. Since components which contain concentrated radionuclides at
high temperatures are removed, the potential for malfunctions involving these components is
also removed. The only new component that is added to the SWMS is the LW backwash
receiving tank. This tank is used to accumulate the backwash from the filters and reverse
osmosis units in the LWMS, and replaces the concentrated waste tanks that were associated with
the dryer and solidification system. An additional spent resin storage tank is also added to
separate the condensate demineralizer resin from the LWMS resin.

The current bounding consequence analysis in the DCD for failures in the radwaste system
(Section 15.7.3) is a complete failure of a radwaste system component that leads to a release of
liquid containing radioactivity from the component. Two pathways to the environment are
addressed: liquid and gaseous. Releases through the liquid pathway are not considered in
Section 15.7.3 because the Radwaste Building tank cubicles are lined with steel, precluding the
release of any liquid to the environment. The source term is limited to the iodine activity in the
LWMS (DCD Table 12.2-13), and it is assumed that 10% of the iodine activity becomes airborne
and is released from the Radwaste Building.

As part of the evaluation of the hydrological characteristics of the plant site, the consequences of
a release to the groundwater are evaluated in COLA FSAR Section 2.4S. 13. This groundwater
evaluation uses the bounding liquid concentrations from the reactor coolant or the Low
Conductivity Waste (LCW) collector tank. The activity used in the consequence analyses in the
DCD and COLA is from the LWMS. The LWMS provides the feed material to the SWMS and
is not affected by the changes to the SWMS. Therefore, the consequences of the radwaste
system failures currently evaluated in the DCD and COLA are not affected by the change to the
SWMS.

The components in the SWMS all contain a large inventory of solid material, either particulate
matter, filter media or spent resins. The radioactivity in these components is generally attached
to the solid material and, as such, is much less mobile than the radioactivity in the LWMS. The
radioactive inventory in some SWMS components in the Radwaste Building (e.g., the phase
separator), as shown in DCD and COLA Table 12.2-15, is larger than the inventory in the
LWMS components used to evaluate the consequences of failures in the radwaste system.
However, the failure of the LWMS components is considered bounding because the radioactive
inventory in the SWMS is relatively immobile.



Question 11.04-5 U7-C-STP-NRC-090173
Attachment 3

Page 3 of 4

The change in the configuration of the SWMS includes the addition of a LW backwash receiving
tank. This tank is used to accumulate the backwash from the filters in the LCW and High
Conductivity Waste (HCW) modular systems, and the reject from the reverse osmosis (RO) units
in the HCW system. The contents of the LW backwash receiving tank is sent to the phase
separators, where it is decanted prior to processing by the mobile dewatering system. The
contents of the LW backwash receiving tank will have a high percentage of particulate matter
and filter media, and essentially all of the radioactive inventory will be attached to the solid
material. Therefore, the activity in the LW backwash receiving tank will be essentially immobile
compared to the activity in the LWMS, and the failure analysis in the DCD and COLA will
remain bounding.

The change in the configuration of the SWMS to eliminate the dryer and solidification systems
results in more activity processed through the mobile dewatering system. In this system, the
water is removed from the solid media by natural evaporation, and all of the radioactive
inventory remains attached to the solid media in the system. Although the total activity
processed may increase so that the activity in the dewatering system may be larger, the activity is
immobile compared to the activity in the LWMS. Therefore, the failure analysis in the DCD and
COLA remains bounding.

Conclusion

The changes to the SWMS will add one new tank containing high activity to the radwaste
building and potentially increase the amount of activity in the mobile dewatering system.
However, the activity in these components is immobile compared to the activity in the LWMS,
and the failure analysis in the DCD and COLA remain bounding. The change to the SWMS will
not increase the consequences of an equipment malfunction and therefore prior NRC approval is
not required.

Re-evaluation of Question 9

Question 9 of the 10 CFR 52 Review is:

"Could the proposed change create a possibility for a malfunction of an SSC important to
safety with a different result than any evaluated previously in the plant-specific DCD?"

The proposed change to the SWMS involves the removal of permanently installed volume
reduction equipment (incinerator, dryer) and the removal of the solidification system. In
addition, the LW backwash receiving tank is added to collect the backwash from the filters and
RO in the LCW and HCW modular systems, and a second spent resin storage tank is added to
separate low activity condensate polisher resin from LWMS resin.

The DCD does not contain an evaluation of the consequences of a malfunction in the SWMS.
The consequences of the limiting fault in the Radwaste Building are evaluated in DCD Section
15.7.3 as a LWMS tank failure. The discussion in the DCD indicates that the consequences of
all other faults, including equipment malfunctions, are bounded by the tank failure and the
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consequences are not evaluated. An evaluation was done to determine if the changes made to the
SWMS would result in a malfunction with a different result.

EVALUATION

The current bounding analysis in the DCD for failures in the radwaste system (Section 15.7.3) is
a complete failure of a radwaste system component that leads to a release of liquid containing
radioactivity from the component. Releases to the environment are limited to airborne activity
consisting of 10% of the iodine in the liquid. No liquid releases are anticipated since the
Radwaste Building is constructed such that all liquid releases will be retained in the building.

The limiting fault evaluated in the DCD is the complete failure of a component that causes the
release of all the contaminated liquid in the component. The mechanism for the failure is not
specified. This change to the SWMS involves the removal of active equipment (incinerator,
dryer and solidification system), and the addition of two new tanks. The tanks that are added
contain solid particulate matter, filter media or ion removal media. These new tanks are similar
to the tanks that already are located in the Radwaste Building, so no fundamentally new
processes or equipment are being introduced by the changes to the SWMS. Since no new failure
mechanisms are introduced by the proposed change, the limiting fault (or malfunction) for the
new equipment would also be a complete failure that causes the release of all the contaminated
liquid or media in the component. Therefore, this change does not lead to the possibility of a
malfunction that is different from malfunctions that have already been considered.

The result of the radwaste system malfunctions evaluated in the DCD is the airborne release of
10% of the iodine activity in the liquid in the failed component. Liquid releases are not
considered because the liquid will be contained in the Radwaste Building. The new tanks will be
located in the Radwaste Building basement in steel lined rooms so any liquid leakage from the
tanks will be contained within the Radwaste Building. Since the activity in the tanks will be
bound to the solid material in the tanks, it will be essentially immobile, and the amount of
activity that will become airborne will be substantially less than 10%. Therefore the results of
the radwaste system malfunction evaluated in the DCD will not be affected by this change.

Conclusion

Based on this evaluation and the design of the Radwaste Building, the proposed change would
not create the possibility for a malfunction of an SSC important to safety with a different result
than evaluated previously in the DCD, and therefore prior NRC approval is not required.

No COLA change is required as a result of this response.
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RAI 12.02-4:

OUESTION:

RG 1.206, Part C.I. 12.2.1, Contained Sources, states that the applicant should describe
the sources of radiation, during normal plant operations and accident conditions, that are
the bases for the radiation protection design and that the sources should be described in
the manner needed for input to the shield design calculation.

In accordance with RG 1.206, include radiation source information in FSAR Table 12.2-
5a for the skid mounted Low Conductivity and High Conductivity Waste (LCW and
HCW) filter/demineralizer systems that will be utilized in the STP 3 & 4 radwaste
building.

SUPPLEMENTAL RESPONSE:

This supplemental response provides the information needed for input to shield design
calculations for the new modular components be placed in the COLA. To provide this
information a "typical" filter/demin skid model was used to specify the source geometry,
activity inventory and required shielding to maintain exposures to personnel ALARA.
This is the same type of methodology used in the DCD and approved by the FSER. The
shielding ITACC will verify the DAC that the shielding is sufficient to attain the desired
radiation zones.

The primary components of the filter/demin skid model are the physical dimensions and
the operating characteristics. The operating characteristics determine the amount of
activity accumulated on the filter/demin skids. To conservatively estimate the maximum
amount of activity on the skids, it is assumed that the filter/demin beds are used to
process the defined input streams for a period of one year before replacement. The skids
are assumed to be 100% efficient for the removal of all nuclides in the input streams. For
the LCW filter/demin skid the inputs are the equipment drains and the decantate from the
phase separators. For the HCW filter/demin skid, the input stream is the floor drains.

It is expected that the filter/demin skids will contain filter and demineralizer vessels that
are similar to the ones in use at power plants today. To establish the physical dimensions
of the source model, it was assumed that all of the activity accumulated on the
filter/demin skids was accumulated on a single, cylindrical vessel with a volume of 50 ft3.
A diameter of one meter was assumed to establish the height of the vessel. Calculations
were then performed to determine the minimum shield thickness to reduce the dose rate
from the filter/demin skids to below 5 mrem/hr, which is the dose rate limit specified for
the operating area of the Radwaste Building.

The following pages contain updates to tables in the COLA to incorporate the new
information developed as a result of this response. Specifically, the LCW and HCW
filter/demin skid entries in Tables 12.2-5a, 12.2-5b and 12.2-5c were updated to include
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the shielding information. Tables 12.2-13b and 12.2-13f were added to document the
activity inventory on the filter/demin skids used for the shielding analysis.

Table 12.2-5a Radiation Sources - Radiation Sources

Source
Table For Drawing Approximate Geometry

-12-13b LCW Filter/Demin Skid** 12.3-39 ". .D.. ,ro ,dRt cynd£

_________ ~r=.5mh =18rn)
i2.2-1f HCW Filter/Demin Skid** 12.3-39 Vendor Provided Rt c¢Yldr

____ ____ ___ ____ ____ ___ ___ ____ ___ ___ ___ 0.5mj=1.8m)

** LCW and HOW. Filter/Dmirn Skid are identified as "LRW System Skids" aRd are to be Vn•dor Pro"ided

Table 12.2-5b Radiation Sources - Source Geometry
Component Assumed Shielding Source Geometry

LOW Filter/Demin Skid V-ndoln-r- Prmovided Eguipmen Homo neous source over
LVioiume of. skkig

HCW Filter/Demin Skid Vondor Provided Equipmen Homogerneous source over,
volumeof skid
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Table 12.2-5c Radiation Sources - Shielding Geometry in Meters

Component Room Dimensions Wall Thickness in Meters

Length Width Height East West North South Floor Ceiling

LCW Filter/Demin Skid *** Oi p,.? 8 0.0'8 0. 8 08 0.8

HCW Filter/Demin Skid *** 8 .33 0 3 3 O.I . 03

* The LCW and HCW Filter Demineralizer Skids, identified as "LRW System Skids", are vendor provided. They will be located on the ground floor elevation,
10700 (See Fig. 1.2-23C). The vendor will provide the skids with shielding adequate to maintain the Room, 6381, as a Radiation Zone C. The J'dimensio9nrs
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Table 12.2-13b Not-UsdLiquid~ Radwaste'Component inventories-LCW FilterIDem'in '§kWd -

Source Volume 1.42M3

L~ota!, FEM 652+0

!±,d71o - _ 6iIsi~ Insoluble Fiss inc H ~A6Tiaih

P~rid~ucts Productsý P sduf

_STO6 Mbq i s@6 Mktpq_ MBo

'I__ýT ý6E0 Rb¾' I39E+O3 ; 2G94 Na-24 M69+0

.1---2 731 E+04 sr-q 4.!4E+04 Y4 ýo2E+b4 P~- 3 .6 0

11t433 2.79E+b5 Sr-90 3EO4 Y793 2.03E+0-4 Cr-51 ~1.48E+06
1I-134 &55E+04 Y-90 1.36E+04 Zr-96 __2E+0 Mn-54 9. 25E+04

1-15 1.65E+05 $-91 1.94E+04 Nb-95 6.09E+0O3 Mn5. .OE0
13T -0 ru10 MnE-3o56 4.62E+05

gr-92 2W79E+04 Rh-i _03m 2EO C0-58 10 +E+05I

Tc:oi 4.T9E+04 Ru-ib Oi ý_6ý_+ Fe-55

,Tej29mi rl-3E+b4 F- i7{2E++__3 Fe

if ~ 97 61 -_ 'I-l-3E+03 __ L --- 6, ý: 04 4NY ýý [jý8EO, 3
Te-132 4E Ce-,1 41 8.ý81E+03 Cu-64 i16EQ
~Cs-134 2.4'E+04 Ce-144 3.93E+03 Zn-65 2.42E+05

Csi36 1.36E+'03 Pr-144-2  3.93E+03 ~Ag-11Om 1.19E+03

~Cs-1 37 9.41E+04 W-1 87 2.79E+03
Ba- 137m 8.79E+04

POA '5.62E+ - 3

'Np- 29 7i1 E+05
_~A q.7E0 OTA'L ~.55E+05 TOTAL- ~I8- 3, E + 0 TOTAL .+6
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Table 12.2-13f No I rel_ ,~Ap ýe

Sourc Volme1.42 rn

Halog'ens Soluble Fissioni 'insoluble Fission Ac~tivainr
Products ~Products Products

Isqtopý j4B~q Isotope MjqLptopýý MBq Isotope rviq
1-31 z010E_$_____.8E00 "y ___ ~1.05E+02 Na-24 jI.76E+02,

__ LO8Ei+O2 S8 ~1,.3E+02~2 6.03E+01O P-32 E7-44E.-Oll

43, L ý.7 i- E4+621 Lr9 4.6Q1E±O1' YE ',4 7E+0 Cr-6 1 ~
9 Tý 79EýCl 4.60E4O1-b Zr--95 1.32E+01 Mn ______P1ýL+

F- 1 :-ý3-6ED+02, ~9 4.52E!Pi Nb9 2O2E+-Olj En-5; E5:E +0

74 4bi el-0' 2.061E+Of 63.6OE+O
'MO-99 I45E+ 02 O3 2E+b -

T C-99rn 1. 4 bE.+0c2 RuE 06 iE0 1 Fe755 66"~d

Te-1 29m 1 3.5 -4E+01' Rhi 6 1.46E+0i1 Fe-59 -5 9-E + 0
ie-3lr 3.2 1 E+OQ ____ 1.51E+02 Ni-63 ý.40.7i+OO

Te<-i32 8.34E-01 'Ce'' - 41 2.64E+01 Cu-64 4.27E+0.2

Cs-134 1.53E+02 ?Ce-144 1.34E~+01 Zn-65 8.21 E+02

CQs-136 6.13Ei~bb Pr-i44' ý1.34E+Oi A Ig-11Orni 4.16E+900

Cs-i 37 4..81 E+02 W-1 87 79-7 E +-0
B~a-137mn 4.49E+02
, Qs-138 T 3 4 E'+CF
Ba-140 13E+d

itOTAL. 1ý&6 TF6TAL -S 7--E TA0-35.21 E+02
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RAI 12.02-9

QUESTION:

A review of the response to RAI 12.02-2 revealed that the MPC value from 10 CFR Part 20,
Appendix B, Table 2, Column 2 for Promethium-143 was listed as 2.OOE-5 instead of 7.OOE-5
uCi/ml, or 1.89E-3 MBq/ml. The resultant overall Unity summation calculation was not altered
by correcting the submitted table in response to RAI 12.02-2. Accordingly, the staff requests that
the applicant submit a corrected table for accuracy.

RESPONSE:

As noted in the RAI, the table in the RAI 12.02-2 response incorrectly used an allowable
concentration value of 2.OOE-5 ýtCi/ml instead of the correct value of 7.OOE-5 [tCi/ml, which is
2.59E-06 MBq/ml. In addition, as discussed in the response to RAI 12.02-10, COLA Revision 3
used an incorrect value for the Ag- I Om concentration. The resulting change in the fraction of
allowable concentration is provided below.

Allowable Fraction of
Annual Release Concentration Concentration Allowable

Nuclide MBq/yr MBqlml (MBqlml)* Concentration
1-131 3.35E+02 1.75E-13 3.70E-08 4.73E-06
1-132 7.15E+01 3.75E-14 3.70E-06 1.01 E-08
1-133 1.38E+03 7.23E-13 2.59E-07 2.79E-06
1-134 4.22E+00 2.21E-15 1.48E-05 1.49E-10
1-135 4.03E+02 2.11E-13 1.11E-06 1.90E-07
H-3 2.96E+05 1.55E-10 3.70E-05 4.19E-06

C-14 O.OOE+00 O.OOE+00 1.11 E-06 O.OOE+00
Na-24 1.87E+02 9.78E-14 1.85E-06 5.29E-08
P-32 2.10E+01 1.10E-14 3.33E-07 3.30E-08
Cr-51 6.30E+02 3.30E-13 1.85E-05 1.78E-08
Mn-54 1.47E+02 7.68E-14 1.11 E-06 6.92E-08
Mn-56 7.55E+01 3.95E-14 2.59E-06 1.53E-08
Co-56 O.OOE+00 O.OOE+00 2.22E-07 0.OOE+00
Co-57 0.OE+00 O.OOE+00 2.22E-06 0.O0E+00
Co-58 3.1OE+02 1.62E-13 7.40E-07 2.19E-07
Co-60 5.69E+02 2.98E-13 1.11 E-07 2.68E-06
Fe-55 3.50E+02 1.83E-13 3.70E-06 4.95E-08
Fe-59 8.24E+01 4.31 E-14 3.70E-07 1.16E-07
Ni-63 6.29E+01 3.30E-14 3.70E-06 8.92E-09
Cu-64 4.67E+02 2.45E-13 7.40E-06 3.31 E-08
Zn-65 1.63E+01 8.53E-15 1.85E-07 4.61 E-08
Rb-89 O.OOE+00 O.OOE+00 3.33E-05 0.OOE+00
Sr-89 1.16E+01 6.08E-15 2.96E-07 2.05E-08
Sr-90 9.92E-01 5.19E-16 1.85E-08 2.81 E-08
Y-90 O.OOE+00 O.OOE+00 2.59E-07 O.0OE+00
Sr-91 4.64E+01 2.43E-14 7.40E-07 3.28E-08
Y-91 8.70E+00 4.55E-15 2.96E-07 1.54E-08
Sr-92 1.64E+01 8.58E-15 1.48E-06 5.80E-09
Y-92 6.27E+01 3.28E-14 1.48E-06 2.22E-08
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Y-93 5.05E+01 2.64E-14 7.40E-07 3.57E-08
Zr-95 4.10E+01 2.14E-14 7.40E-07 2.89E-08
Nb-95 1.16E+01 6.08E-15 1.11E-06 5.48E-09
Mo-99 9.66E+01 5.06E-14 7.40E-07 6.84E-08

Tc-99m 2.1OE+02 1.10E-13 3.70E-05 2.97E-09
Ru-103 1.21 E+01 6.34E-15 1.11E-06 5.71 E-09

Rh-1 03m O.OOE+00 O.OOE+00 2.22E-04 O.0OE+00
Ru-106 3.29E+02 1.72E-13 1.11 E-07 1,55E-06
Rh-106 0.OOE+00 0.OOE+00 no limit O.OOE+00

Ag-11Om 4.44E+01 2.32E-14 2.22E-07 1.04E-07
Sb-124 O.OOE+00 O.OOE+00 2.59E-07 O.OOE+00

Te-129m 3.12E+00 1.63E-15 2.59E-07 6.29E-09
Te-131m 3.1OE+00 1.63E-15 2.96E-07 5,51 E-09
Te-132 5.OOE-01 2.62E-16 3.33E-07 7.87E-10
Cs-134 4.18E+02 2.19E-13 3.33E-08 6.58E-06
Cs-136 2.78E+01 1.46E-14 2.22E-07 6,58E-08
Cs-137 6.57E+02 3.44E-13 3.70E-08 9.30E-06
Cs-138 2.96E-02 1.55E-17 1.48E-05 1.05E-12
Ba-140 6.23E+01 3.26E-14 2.96E-07 1.10E-07
La-140 O.OOE+00 O.0OE+00 3.33E-07 O.OOE+00
Ce-141 1.10E+01 5.74E-15 1.11E-06 5.17E-09
Ce-144 1.44E+02 7.56E-14 1.11E-07 6.81E-07
Pr-143 3.OOE+00 1.57E-15 2.59E-06 6.06E-10
Nd-147 7.40E-02 3.87E-17 7.40E-07 5.23E-11
W-187 8.24E+00 4.32E-15 1.11E-06 3.89E-09
Np-239 3.51 E+02 1.84E-13 7.40E-07 2.49E-07

Total: 3.42E-05

*Maximum allowable concentrations derived from 10 CFR 20, Appendix B.
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RAI 12.02-10

QUESTION:

1. That staff has noted that the quantities of radionuclides listed in the ABWR DCD Table 12.2-
22 and the FSAR Table 12.2-22 are not consistent because the lists of radionuclides between
the two tables differ. For example, the ABWR DCD does not have Nd-147 and the FSAR
does not have Ag- I1Oim and Sb-124. The staff requests that the applicant provide the basis
for the differences in these two tables and identify the set of radionuclides used in the liquid
pathway analysis.

2. In response to RAI 12.02-2 the applicant provided a table of average annual liquid releases in
order to show compliance to the 10 CFR 20 Unity Rule. However, this table did not include
Ag-I lO1m and Sb- 124 as listed in the STP DCD Table 12.2-22. The staff requests for the
applicant to revise this table to contain these two radionuclides and include their contribution
to the calculation of the 10 CFR 20 MPC Fraction of Liquid effluents released to the
environment accordingly.

RESPONSE:

1. In the response to Environmental Report RAI 05.04.01-2, STPNOC stated that COLA Part 2,
Tier 2 Table 12.2-22 would be revised to include radionuclides Ag-110m and Sb-124 in a
future revision. These values have been included in the table in STP 3&4 COLA, Revision 3.
The response to the Environmental Report RAI 05.04.01-2 further stated that all normal
radiological release liquid pathway analyses were initially based on DCD Table 12.2-22.
After the initial analyses, the annual average liquid releases were revised based on use of the
GALE computer code, with Nd-147 included. The revised values are given in COLA Part 3,
Table 3.5-1 and COLA Part 2, Tier 2, Table 12.2-22. All nuclides in COLA Part 3, Table
3.5-1, including Ag-i 10m and Nd-147 (nuclides with zero source term such as Sb-124 were
not included in the input file), were included in the analysis.

2. The table of average annual liquid releases, including radionuclides Ag- 110m and Sb-124,
was provided in the RAI 12.02-9 response to support staff review of Part 2, Tier 2, which
demonstrates compliance with the unity rule (Note 4) of 10 CFR 20, Appendix B. The
dilution factor to calculate the Ag-II Om concentration was inadvertently not used for COLA
Rev. 3 Table 12.2-22. The concentration will be corrected in a future COLA revision as
shown by the gray shading in Table 12.2-22, below.
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Table 12.2-22 Average Annual Liquid Releases

Annual Release Concentration
Nuclide MBqgyr MBq/ml

1-131 3.35E+02 1.75E-13
1-132 7.15E+01 3.75E-14
1-133 1.38E+03 7.23E-13
1-134 4.22E+00 2.21 E-15
1-135 4.03E+02 2.11E-13
H-3 2.96E+05 1.55E-10

C-14 0.0OE+00 O.OOE+00
Na-24 1.87E+02 9.78E-14
P-32 2.1OE+01 1.10E-14
Cr-51 6.30E+02 3.30E-13
Mn-54 1.47E+02 7.68E-14
Mn-56 7.55E+01 3.95E-14
Co-56 0.OOE+00 O.OOE+00
Co-57 O.OOE+00 0.OOE+00
Co-58 3.10E+02 1.62E-13
Co-60 5.69E+02 2.98E-13
Fe-55 3.50E+02 1.83E-13
Fe-59 8.24E+01 4.31 E-14
Ni-63 6.29E+01 3.30E-14
Cu-64 4.67E+02 2.45E-13
Zn-65 1.63E+01 8.53E-15
Rb-89 O.OOE+00 0.OOE+00
Sr-89 1.16E+01 6.08E-15
Sr-90 9.92E-01 5.19E-16
Y-90 0.OOE+00 0.OOE+00
Sr-91 4.64E+01 2.43E-14
Y-91 8.70E+00 4.55E-15
Sr-92 1.64E+01 8.58E-15
Y-92 6.27E+01 3.28E-14
Y-93 5.05E+01 2.64E-14
Zr-95 4.10E+01 2.14E-14
Nb-95 1.16E+01 6.08E-15
Mo-99 9.66E+01 5.06E-14

Tc-99m 2.1OE+02 1.10E-13
Ru-103 1.21E+01 6.34E-15

Rh-103m 0.OOE+00 0.0OE+00
Ru-106 3.29E+02 1.72E-13
Rh-1 06 0.OOE+00 0.0OE+00

Ag- 11 m 4.44E+01 2.56E 2.3112E-14
Sb-124 0.OOE+00 0.OOE+00

Te-129m 3.12E+00 1.63E-15
Te-131m 3.10E+00 1.63E-15
Te-132 5.OOE-01 2.62E-16
Cs-134 4.18E+02 2.19E-13
Cs-136 2.78E+01 1.46E-14
Cs-1 37 6.57E+02 3.44E-13
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Annual Release Concentration
Nuclide MBqfyr MBqIml
Cs-138 2.96E-02 1.55E-17
Ba-140 6.23E+01 3.26E-14
La-140 O.OOE+00 O.OOE+O0
Ce-141 1.10E+01 5.74E-15
Ce-144 1.44E+02 7.56E-14
Pr-143 3.OOE+O0 1.57E-15
Nd-147 7.40E-02 3.87E-17
W-187 8.24E+00 4.32E-15
Np-239 3.51 E+02 1.84E-13


