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In the Matter of ADJUDICATIONS STAFF

)
)
DOMINION NUCLEAR NORTH ANNA, LLC ) Docket No. 52-008
)
) ASLBP No. 04-822-02-ESP

(Early Site Permit for North Anna ESP Site)

DOMINION’S RESPONSE TO THE LICENSING BOARD’S
JANUARY 18,2007 ORDER (ISSUING SAFETY-RELATED QUESTIONS

Dominion Nuclear North Anna, LLC (“Dominion”) hereby responds to the Atomic
Safety and Licensing Board’s Order of January 18, 2007 (Issuing Safety-Related Questions).
Except for the questions that were deéignated as “Legal,” Dominion’s answers to the Board’s
safety-related questions are provided on the attached spreadsheet, which Dominion has
designated as Dominion Exhibit 1. The spreadsheet identifies the author and the subject
matter expert(s) consulted n preparing each response.’ The Declaration of Eugene S.
Grecheck attesting to the answers is provided and designated as Dominion Exhibit 2.

In accordance with the Board’s Order, Dominion and the NRC Staff have endeavored
to coordinate their answers and avoid duplication. Accordingly, in most cases, Dominion has
either agreed with the NRC Staff’s answer to a question, or agreed to the answer with some

supplementation. In some instances where time did not permit greater coordination,

: Where a single individual is identified, that person is both the author and subject matter expert.
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Dominion has provided separate answers. The provision of separate answers does not imply
disagreement with the Staff.
With respect to the questions that the Board designated as legal, Dominion’s answers

are provided in the attached, separate Memorandum signed by counsel.

Respectfully submitted,

D

Lillian M. Cuoco David R. Lewis

Senior Counsel Robert B. Haemer

Dominion Resources Services, Inc. PILLSBURY WINTHROP SHAW PITTMAN LLP
Rope Ferry Road 2300 N Street, N.W. :

Waterford, CT 06385 Washington, DC 20037-1128

Tel. (860) 444-5316 Tel. (202) 663-8474

Counsel for Dominion Nuclear North Anna, LLC

Dated: February 8, 2007
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February &, 2007

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of )
)

DOMINION NUCLEAR NORTH ANNA,LLC ) Docket No. 52-008
)
)

(Early Site Permit for North Anna ESP Site) ASLBP No. 04-822-02-ESP

DOMINION’S MEMORANDUM RESPONDING TO THE LEGAL QUESTIONS
IN THE LICENSING BOARD’S JANUARY 18, 2007 ORDER

Dominion Nuclear North Anna, LLC (“Dominion”) hereby provides this memorandum
of counsel responding to the legal questions identified in the Atomic Safety and Licensing
Board’s Order of January 18, 2007 (Issuing Safety-Related Questions). This memorandum
also provideis additional legal discussion related to fhe Board’s Question 3, consistent with the
Board’s clarification during the January 25, 2007 prehearing conference that counsel’s

memorandum could address legal elements of other questions. See Tr. at 557-58, 568-69.
Question 3: The Applicant appears to have no authority and control over the ex-
clusion area. The Applicant states that it will “purchase or lease the site from
Virginia Power and ODEC” and goes on to predict what the terms of the lease

will provide. What arrangements or documentation do you have with the current
owner of the ESP and NAPS sites that it will agree?

Response:

As indicated in Dominion’s factual answer to this question, Dominion has not entered
into any arrangement with Virginia Electric Power Company (“Virginia Power”) and Old
Dominion Electric Cooperative (“ODEC”) and has no documentation that Virginia Power and

ODEC will sell or lease the site to Dominion. As explained below, Dominion cannot enter



into such an arrangement with Virginia Power without the State Corporation Commission’s
(“SCC”) approval, which Dominion expects would be granted if and when the SCC issues a
certificate allowing Dominion to construct and operate additional units at North Anna.

Under Virginia law, no contract or "arrangement" between a public utility and an
affiliate for, among other things, the purchase, sale, lease or exchange of any property, right or
thing is effective unless and until approved by the SCC. Va. Code Ann. § 56-77. Dominion
and Virginia Power are “affiliated interests” as defined in the Virginia Affiliates Act, Va.
Code Ann. §§ 56-76 et seq. As aresult, the SCC must grant prior approval of any agreements
to purchase or lease the ESP Site and to provide for joint control of the exclusion area before
Dominion will have access to the site to commence construction.

Under the Virginia Electric Utility Restructuring Act, a certificate issued by the SCC
will also be required before Dominion may construct and operate additional nuclear units at
North Anna. Va. Code Ann. § 56-580 D. To obtain this certificate, Dominion must provide
specific information about its affiliation with the incumbent utility and the site acquisition, as
well as a specific description of the proposed facility, estimated costs, and schedule for
construction.

Based on these provisions of Virginia law, Dominion does not believe that it can enter
into any contract (or any informal agreement constituting an arrangement) with Virginia
Power for the sale or lease of the ESP Site, or for the joint control of the exclusion area, until
after the SCC has reviewed this specific information.

Under the NRC’s Review Standard for Processing Applications for Early Site Permits

(“RS-0027), it is not necessary for the early site permit (“ESP”) applicant to demonstrate
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control of the property prior to the issuance of the ESP, provided that there is reasonable
assurance that such control would be obtained prior to the commencement of construction.
RS-002 at 2.1.2-1. The Review Standard further states that in determining whether there is
reasonable assurance, the Staff will look to pregedent in previous NRC decisions involving
the issuance of construction permits and limited work authorizations. Id. at 2.1.2-2. In Duke
Power Co. (Cherokee Nuclear Station, Units 1, 2 and 3), LBP-76-18, 3 N.R.C. 627 (1976), a
licensing board held that reasonable assurance existed where the applicant would have the
right to obtain the necessary property by eminent domain upon issuance of a certificate of
convenience and necessity, even thought that certificate had not yet been granted. As the
Board observed, “If the certificate of convenience and necessity, the prerequisite to the
exercise of this power, is denied, there will be no plant and therefore no necessity for an
exclusion area.” Id. at 644. Thus, it is not necessary to determine that construction will
occur, but rather only whether there is reasonable assurance that Dominion would have
control of the exclusion area in the event that State approvals required for construction are
obtained.

The situation in the North Anna ESP proceeding is analogous. Construction of the
new units can only proceed if the SCC issues a certificate and approves agreements for
purchase and lease of the ESP site and joint control of the exclusion area. If the SCC issues
these approvals, Dominion would have the requisite control of the ¢xclusion area. If the SCC
does not issue these approvals, there will be no new plant and no need for Dominion's control

of an exclusion area.
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The Safety Evaluation Report (“SER”)' states that the NRC will impose a permit
condition to confirm this assurance. The permit condition will require that the approvals
called for by State law for, among other matters, agreements providing shared control of the
North Anna ESP exclusion area, be obtained and the agreements executed before construction
of nuclear power plant begins. SER at 2-7; SER Supplement at A-2.

It should also be noted that here, there is no uncertainty concerning the size and
configuration of the exclusion area. As a general matter, it is important for the exclusion area
to be well defined before construction because the adequacy of the plant design depends on
the dose at the exclusion area boundary (“EAB”) boundary and the absence of other hazards
within the EAB. It is also important to have control over the exclusion area when
construction begins in order to ensure that there will be no activities within the area that might
adversely affect construction. In the past, new plants were typically built on sites where
multiple properties were being acquired and assembled to form the exclusion area, which
created uncertainty concerning the final configuration and control. The requirement for
reasonable assurance of control over the exclusion area prior to construction addressed this
uncertainty. Here, there is a single piece of property serving as the exclusion area for the
existing site. In essence, all that is needed is the approval to build.

The terms that Dominion stated would be included in any lease or deed (SER at 2-4 to
2-5) are the terms that it deemed would be required at a minimum to meet NRC requirements.

Thus, if Dominion leases the site, it would ensure that the lease would not expire until

: NUREG-1835, “Safety Evaluation Report for an Early Site Permit (ESP) at the North Anna ESP Site (Sept.
2005) and Supplement 1 (Nov. 2006).
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termination of all NRC licenses, and would not be canceled or terminated prior to termination
of all NRC licenses, except with prior written consent to the NRC under 10 C.F.R. § 50.80.
This provision simply reflects the requirement in Section 184 of the Atomic Energy Act and
10 C.F.R. § 50.80 prohibiting any direct or indirect transfer of control over a license without
NRC’s prior written consent. The provision for mutual use of a single exclusion area
describes the general arrangement that the NRC has found acceptable at other sites with

adjacent units owned by different licensees. See SER at 2-5.

Legal Question 27: The SER states that any COL or CP applicant referencing
the SER dispersion calculations for routine releases “should verify that the spe-
cific release point characteristics, specific locations of receptors of interest used to
generate the ESP routine release atmospheric dispersion site characteristics
bound the actual values provided at the COL or CP stage" and makes this COL
Action Item 2.3-3. The SER also states that this will be a site characteristic in
any ESP. What happens if, at the COL stage, the release point characteristics or
locations of receptors are not as specified in the ESP? Would a contention at the
COL stage, alleging that the actual values are different from those used at the
ESP stage, be admissible?

Response:

The SER states that the long-term (routine release) atmospheric dispersion factors
listed in Table 2.3.5-2 will be included as site characteristics in the ESP. SER at 2-55. If
there is a change in release point characteristics or in the specific location of receptors that
causes any of these site characteristics to be exceeded, the COL applicant would be required
to request a variance in accordance with 10 C.F.R. § 52.93(b). That rule states:

In determining whether to grant the variance, the Commission shall apply the

same technically relevant criteria as were applicable to the application for the

original or renewed site permit. Issuance of the variance must be subject to

litigation during the combined license proceeding in the same manner as other
issues material to the proceeding.
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In a COL proceeding, a contention alleging that a reactor does not fit within one or
more of the site characteristics included in the ESP may be litigated in the same manner as
other issues material to the proceeding. 10 C.F.R. § 52.39(b). In addition, where the COL
applicant has requested a variance, compliance with the technically relevant criteria could be
raised as a contention under 10 C.F.R. § 52.93(b). In either case, to be admissible, the
contention would have to meet the standards in 10 C.F.R. § 2.309.

Legal Question SOD. The SER states that “The staff concludes that, because of
incomplete knowledge of the subsurface hydrological and chemical properties
and the likely composition of the radwaste effluent itself, significant uncertainty
exists in the characteristics of radionuclide migration in the subsurface at the
ESP site at the time of ESP review. The staff has determined that after the reac-
tor design is selected and additional details related to radwaste tank design and
the location within the proposed site are known, appropriate subsurface hydro-
logical characterization can be completed.” The Board has several questions re-
lating to this passage, as follows:

D. Absent the foregoing information, should an ESP be granted? How does this
comport with the Commission’s statement that “where adequate information is
not available, early site permits will not be issued?” 54 Fed. Reg. 15372, 15378
(April 18, 1989).

Response:

Permit Condition 4 requires the plant design to preclude any and all future accidental
releases into any potential liquid pathway. SER Supplement at A-3. Therefore, an evaluation
of the specific hydrological and chemical properties relevant to estimating the transport of

accidental radwaste releases was not required to determine the suitability of the site.
Legal Question 77: Table 11.1-1 refers to the Part 50 Appendix I doses as “objec-
tives.” Please explain how these objectives are included in the proposed ESP and

whether they are legally enforceable. Please explain whether it would it be a vio-
lation to exceed these objectives.
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Response:

COL Action Item 11.1-1 requires that the COL applicant verify that the calculated
gaseous and liquid effluent concentrations and radiological doses to members of the public
from these effluents for any facility to be built on the North Anna site are bounded by the
radiological doses and effluent concentrations included in the ESP application and reviewed
by the NRC. SER Supplement 1 at A-8. The SER concludes that the bounding analysis in the
ESP application shows that there is reasonable assurance that two units can be sited at the
North Anna ESP site and comply with the design objective of Part 50 Appendix I. SER
Supplement 1 at 11-6. This conclusion supports Safety Finding 1.

The Appendix I design objectives themselves are not incorporated into the ESP. The
design objectives apply to the design of a reactor plant. 10 C.F.R. § 50.34a(a). An applica-
tion for a Design Certification or COL, as applicable, must demonstrate that the facility is de-
signed so that effluents to unrestricted areas are as low as reasonably achievable, and Appen-
dix I provides numerical guidance for meeting this requirement. Id. See also 10 C.F.R. Part
50, App. I, § IL.

While Appendix I establishes design objectives, the technical specifications in each li-
cense require implementation of programs and procedures to maintain compliance with the
dose limits, and a licensee who does not adhere to its technical specifications would be in vio-
lation of its license. 10 C.F.R. § 50.36a requires each license to include technical specifica-
tions on effluents to keep releases as low as reasonably achievable. 10 C.F.R. Part 50, App. ],
Section IV provides more specific guidance on the procedures that are spéciﬁed in these tech-

nical specifications. Pursuant to these provisions, the technical specifications in any license
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for a new reactor would require a radioactive effluent control program that includes limita-
tions on doses to any member of the public conforming to Appendix I. See, e.g,, Generic Let-
ter 89-01, “Guidance for the Implementation of Programmatic Controls for Radiological Ef-
fluent Technical Specifications [“RETS”] in the Administrative Controls Section of the Tech-
nical Specifications and Relocation of Procedural Detail of RETS to the Offsite Dose Calcula-
tion Manual or to the Process Control Program” (Jan. 31, 1989), Encl. 3 at 2-3 (hereinafter

cited as “GL 89-017).2

Legal Question 78: Table 11.1-1 refers to the Part S0 Appendix I doses on a per
unit basis. Please explain whether it is your position that, since the Dominion
group of companies would have four reactors on the site, it would be allowed to
quadruple the amount of radiation it can release under Appendix I?

Response:

The NRC’s Appendix I design objectives apply on a per unit basis. See 10 C.F.R. Part
50, App. I, Section 11, establishing the design objectives for “each light-water-cooled nuclear
power reactor.” In promulgating Appendix I, the Commission stated:

We have chosen to express the design objectives on a per light-water-cooled nuclear
power reactor basis, rather than on a site basis, as was originally proposed. While no
site limits are being adopted, it is expected that the dose commitment from multi light-
water-cooled reactor sites should be less than the product of the number of reactors
proposed for a site and the per-reactor design-objective guides because there are
economies of scale due to the use of common radwaste systems for multi-reactor sites,
which are capable of reducing exposures.

40 Fed. Reg. 19,439 19,441 (May 5, 1975).

(¥}

See also NUREG-1434 Standard Technical Specifications, General Electric Plants, BWR/6 Specifications
(Rev. 3, March 31, 2004) at 5.5-3; ESBWR Design Control Document, Tier 2, Chapter 16, Technical
Specifications (Rev. 2, Dec. 2006), ADAMS accession no. ML0O70110098, at 5.5-2 to 5.5-3.
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Thus, the Appendix I design objectives apply and refer to the release from each new
unit. However, any reactor design will have to show that effluent releases are as low as
reasonably achievable (10 C.F.R. § 50.34a(a)), and this demonstration could result in actual
design limits below the design objectives.

Legal Question 79: Table 11.1-1 refers to the 40 CFR Part 190 environmental

dose standards. Would it be a violation to exceed these standards? How will
they be incorporated into the proposed ESP?

Response:

It would be a violation of 10 C.F.R. § 20.1301(e) to exceed the limits of 40 C.F.R. Part
190 during operations. Standard technical specifications also require the licensee’s
radioactive effluent control program to include limitations on annual dose or dose
commitment to any member of the public due to releases of radioactivity and radiation from
uranium fuel cycle sources conforming to 40 C.F.R. Part 190. See, e.g., GL 89-01, Encl. 3 at
3; NUREG-1434 at 5.5-4. These limits are not incorporated in the ESP because compliance
would be required by 10 C.F.R. § 20.1301(e) and technical specifications, and the ESP does

not authorize operation of any reactors. 10 C.F.R. § 52.25.

Legal Question 80: Table 11.1-1 specifies that the 40 CFR Part 190 dose limits
are for the entire site and apply to all operating units. How will the Part 190 25
mrem/yr total body dose limit be allocated between the two existing reactors
(Units 1 and 2) and proposed Units 3 and 4?7 How will compliance be monitored
and measured?

Response:

40 C.F.R. Part 190 establishes limits on dose that any member of the public may
receive from uranium fuel cycle operations, which is defined as including generation of

electricity by a light-water-cooled nuclear power plant. See 40 C.F.R. §§ 190.02(b), 190.10.
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Thus, these limits apply to the combined dose from adjacent units. Neither the NRC nor EPA
rules requires an allocation between such units.

Under the NRC rules, each licensee is required to conduct surveys of radiation levels
in unrestricted and controlled areas and radioactive materials in effluents released to
unrestricted and controlled areas to demonstrate compliance with the dose limits in 10 C.F.R.
§ 20.1301, which includes the 40 C.F.R. Part 190 standards. 10 C.F.R. § 20.1302(a).
Compliance is monitored either by calculating the total effective dose equivalent to the
individual likely to receive the highest dose from licensed operation, or by measuring effluent
concentrations and external radiation levels. 10 C.F.R. § 20.1302(b)(2).

Further, 10 C.F.R. § 50.36b provides that each license will include technical
specifications requiring, inter alia, compliance with 10 C.F.R. § 20.1301. The technical
specifications require operating procedures for the control of effluents, as well as an annual
report specifying the quantity of each of the principal radionuclides released in plant effluents
and any other information required by the Commission to estimate the maximum potential
annual radiation doses to the public resulting from effluent releases. 10 C.F.R. § 50.36a(a)(1);
(2).

As described in Generic Letter 89-01, “programmatic controls for radioactive effluents
and radiological environmental monitoring are incorporated in the [ Technical Specifications]
to conform to the regulatory requirements of 10 CFR 20.106 [now 20.1302], 40 CFR Part 190,
10 CFR 50.36a, and Appendix I to 10 CFR Part 50.” GL 89-01 at 1. Procedural details are
includes in an Offsite Dose Calculation Manual (“ODCM?”), which is controlled under these

technical specifications. Generic Letter 89-01 at 1 and Encl. 3 at 1, 5. Under model technical

400525573v1 10



specifications included in this Generic Letter, the licensee must conduct a Radiological
Environmental Monitoring Report (“REMP”), which must be contained in the ODCM, and
provide an Annual Radiological Environmental Operating Report providing the results of this
program for the reporting period. Id., Encl. 3 at 3-4.

Under these requirements, both Virginia Power as the licensed operator of the existing
units and Dominion as the operator of any new units would be required to demonstrate that
the combined doses to the maximally exposed individual from operation of all of the units at
the site meets the 40 C.F.R. Part 190 standards. As a general matter, the NRC has determined
that there is reasonable assurance that sites with up to four operating reactors that have
releases within Appendix I design objective values are also in conformance with 40 C.F.R.
Part 190. NUREG-0543, “Methods for Demonstrating LWR Compliance with the EPA
Uranium Fuel Cycle Standard (40 CFR Part 190)” (Feb. 1980) at 10.> Nevertheless, the
ODCM required by the Technical Specifications typically provides that if the calculated dose
from releases exceeds twice the Appendix I limit, the licensée 1s required prepare and submit
an analysis demonstrating that the radiation exposure to any real I;)erson are less than the 40

C.F.R. Part 190 standard.’

Legal Question 84: 10 CFR § 20.1301(a) specifies that "each licensee" shall con-
duct operations so that the TEDE to individual members of the of the public from
the "licensed operation" does not exceed 100 mrem per year, exclusive of back-
ground. In the case of multiple reactors at a site, would it ever be possible to
multiply the maximum dose allowed by the number of units so that a four unit

It should be noted that the Appendix I limits are based on doses to a hypothetical, maximally exposed indi-
vidual, while the 40 C.F.R. Part 190 limit is based on the dose to a real person.

4 See, e.g., NUREG-1302, “Offsite Dose Calculation Manual Guidance: Standard Radiological Effluent Con-
trols for Boiling Water Reactors, Generic Letter 89-01, Supp. 17 (Apr. 1991) at 58.
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site could provide an exposure up to 400 mrem per year to an exposed individ-
ual? If this is ever possible, under what conditions would it be allowed?

Response:

No. As previously discussed, in addition to complying with the 100 mrem safety limit
in 10 C.F.R. §20.1301(a),” NRC licensees must also comply with the more restrictive
standards in 40 C.F.R. § 190. Under these standards, the annual whole body dose to any
member of the public from radiation and radioactivity from all of the units may not exceed 25
mrem. The NRC stated in promulgating the regulation that demonstration of compliance with
the limits of 40 C.F.R. Part 190 will be considered to demonstrate compliance with the 100
mrem annual limit of 10 C.F.R. § 20.1301(a)(1) for most facilities. 56 Fed. Reg. 23,360,
23,374 (May 21, 1991).

Legal Question 95. The SER states that the Staff “applied current require-
ments” on Federal guidance relating to protective action recommendations (in
the event of an accidental release of radioactivity). The Staff acknowledged that
the Federal guidance may change and that “[a] COL or OL applicant should ad-
dress any such changes, and the staff will determine compliance with the re-

quirements, in this area during a COL or OL review.” The Board has the follow-
ing questions related to this statement in the SER:

s 10 C.F.R. § 20.1301 requires “each licensee” to conduct “licensed operations” so that the total effective

dose equivalent to individual members of the public “from the licensed operation” does not exceed 100
mrem per year. 10 C.F.R. § 20.1301(a). In promulgating the limit, the NRC stated, “The new lower dose
limit for members of the general public ... applies only to doses from radiation and radioactive materials
under the licensee’s control.” 56 Fed. Reg. at 23,374. Dominion interprets these provisions as meaning
that the 100 mrem limit applies to the combined dose from all units operated by a particular licensee at a
site. Under this reading, a single 100 mrem limit would apply radioactivity released Virginia Power’s op-
eration of Units 1 and 2, and a separate limit would apply to radioactivity released from Dominion’s opera-
tion of any additional units. However, NUREG-0133, “Preparation of Radioactive Effluent Technical
Specifications for Nuclear Power Plants” (Oct. 1978) stated that “[i]n preparing technical specifications for
units at adjacent sites (multi-unit stations with a common boundary), the sites should be considered as a
multi-unit site.” Id. at 7. This statement suggests that the NRC would apply the 100 mrem limit to both the
existing and new units in the aggregate. This is in large measure a moot point because the more restrictive
requirements in Appendix [ and 40 C.F.R. Part 190 would keep the combined dose from all units far below
these safety limits.

400525573vi 12



A. Please explain how this statement in the SER comports with 10 CFR §
52.39(a)(1) which states that the “Commission may not impose new requirements,
including new emergency planning requirements, on the early site permit or the
site for which it was issued, unless the Commission determines that a modifica-
tion is necessary either to bring the permit or site into compliance with the Com-
mission’s regulations and orders in effect at the time the permit was issued, or to
assure adequate protection of the public health and safety or the common defense
and security.”

Response:

Currently, the NRC cannot impose new emergency planning requirements on an ESP
holder, including requirements to provide protective action recommendations under revised
guidelines, unless such new requirements are necessary to assure adequate protection of the
public health and safety. 10 C.F.R. § 52.39(a)(1). Dominion, however, could commit
voluntarily to adopt the new guidelines, and likely would do so in order to ensure consistency
with the emergency plans for the existing units.

Further, the Commission currently has before it a draft final rule that would alter 10
C.F.R. § 52.39. Under the draft final rule,

An applicant for a construction permit, operating license, or combined license
who has filed an application referencing an early site permit issued under this
subpart shall update the emergency preparedness information that was pro-
vided under § 52.17(b), and discuss whether the updated information materi-
ally changes the bases for compliance with applicable NRC requirements.

SECY-06-0220, “Final Rule to Update 10 CFR Part 52: Licenses, Certifications, and

Approvals for Nuclear Power Plants” (Oct. 31, 2006) (“SECY-06-0220"), Encl. 1 at 697.

Legal Question 96. The SER states that the Staff “applied current require-
ments” on Federal guidance relating to protective action recommendations (in
the event of an accidental release of radioactivity). The Staff acknowledged that
the Federal guidance may change and that “[a] COL or OL applicant should ad-
dress any such changes, and the staff will determine compliance with the re-
quirements, in this area during a COL or OL review.” The Board has the follow-
ing questions related to this statement in the SER:
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B. Contrary to the statement in the SER, does 10 CFR § 52.39(a)(1) mean that
the Applicant is immunized (grandfathered) against any more stringent regula-
tory requirements or guidance for up to 80 years (the term of the ESP (20 years)
plus extensions (20 years) plus the term of any COL (40 years)) unless a change
can be shown to be “necessary ... to assure adequate protection of the public
health and safety or the common defense and security?”

Response:

No. 10 C.F.R. § 52.39(a)(1) only applies while an ESP is in effect under sections
52.27 and 52.33 (i.e., during its term and during any proceeding on a COL application
referencing it). During the period in which the ESP is in effect, the NRC may not impose new
emergency planning requirements unless the Commission determines that the modification is
necessary to bring the permit or the site into compliance with the Commission regulations and
orders applicable and in effect at the time the permit was issued, or to assure adequate
protection to the public health and safety and to the common defense and security. 10 C.F.R.
§ 52.39(a)(1). This provision would not prevent a licensee from voluntarily agreeing to new
requirements, which it might do to promote consistency with the emergency preparedness for
adjacent units not subject to 10 C.F.R. § 52.39.

As discussed above, the NRC is considering amendments to 10 C.F.R. Part 52 that
would alter the finality of emergency planning information provided in an ESP proceeding.
Legal Question 97. The SER states that the Staff “applied current require-
ments” on Federal guidance relating to protective action recommendations (in
the event of an accidental release of radioactivity). The Staff acknowledged that
the Federal guidance may change and that “[a] COL or OL applicant should ad-
dress any such changes, and the staff will determine compliance with the re-

quirements, in this area during a COL or OL review.” The Board has the follow-
ing questions related to this statement in the SER:

C. The SER states, at page 13-49, that “the staff did not consider the extent to
which future radiological protection procedures would address radiological pro-
tection and onsite contamination control functions.” Would the Applicant be ex-
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empt from these future procedures (unless they are shown to be necessary to as-
sure adequate protection of public health and safety)? Please explain.

Response:

No. Dominion committed that either the existing units’ procedufes for radiological
protection and onsite contamination control functions would be applied to the new units, or
that these same functions would be incorporated into new procedures for the new units. Site
Safety Analysis Report at 2-13-25. The NRC reviewed the existing procedures and
determined that they adequately address the action levels and means for decontamination of
ESP site personnel and equipment. SER at 13-49. The statement quéted indicates (1) that
there will be procedures addressing radiological protection and onsite contamination control
functions for the new units (i.e., Dominion would not be exempt from having such
procedufes), and (2) that it is unnecessary to determine whether these would be separate
procedures for the new unit, or joint procedures for all the units at the site.

Legal Question 116A. Appendix A is described as “certain site-related items that

an applicant will need to address at the combined license or construction stage”
and that “these items . . . are more appropriately addressed at later stages.”

A. Does Appendix A run afoul of 10 CFR § 52.39(a)(1), which states that an ESP
is final and that thereafter “the Commission may not impose new requirements . .
. on the site?” Please provide legal support and analysis.

Response:

Appendix A does not run afoul of 10 C.F.R. § 52.39(a)(1) because the COL action
items will not impose new requirements on the site in a COL proceeding, but rather require
certain actions that are being established now in this ESP proceeding. These action items are
being identified for resolution in any COL proceeding referencing the ESP because their

resolution requires specific design information that will not be available until the COL stage.
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Legal Question 116B. Appendix A is described as “certain site-related items that
an applicant will need to address at the combined license or construction stage”
and that “these items . . . are more appropriately addressed at later stages.”

B. How does the quoted provision comport with the Commission’s refusal, when
it promulgated the ESP regulations, to condone the issuance of “partial” ESP
permits. See 54 Fed Reg. 15372, 15378 n.3 (April 18, 1989) (“the Commission de-
clines to follow the suggestion . . . that partial early site permits be issued.”). By
incorporating so many items to be determined later, isn’t the Staff proposing a
“partial ESP?”

Response:

Appendix A to the SER comports with both the ESP regulations and the
Commission’s statements that accompanied the publication of those regulations. The
Commission’s statement declining to follow the suggestion that partial site permits be issued
referred to the type of partial approval that may be obtained under Appendix Q to Part 52,
which allows an applicant to request early review of one or more site suitability issues. See
54 Fed. Reg. 15,372, 15,378 (Apr. 18, 1989). In contrast, Dominion’s ESP application and
the NRC Staff’s SER address all of the safety criteria set forth in 10 C.F.R. Part 52, Subpart
A, and 10 C.F.R. Part 100.° None of the COL action items in Appendix A to the SER
prevents the site suitability findings required by these regulations, and indeed, the NRC Staff
has made findings on all of the siting criteria. By and large, the action items in Appendix A to

the SER only defer determinations involving the specific design and layout of new units.

The criteria in 10 C.F.R. Part 52, Subpart A, refer in turn to the site suitability criteria in 10 C.F.R. Part
100. For example, 10 C.F.R. § 52.17(a)(1) requires the applicant to assess compliance with the radiological
consequence evaluation factors identified in 10 C.F.R. § 50.34(a)(1), which is also a criterion for site suit-
ability under 10 C.F.R. § 100.21(c)(2). Similarly, 10 C.F.R. § 52.17(b)(1) requires identification of site
characteristics that could impose a significant impediment to the development of emergency plans, which is
also a criterion under 10 C.F.R. § 100.20(a).
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Legal Question 116C. Appendix A is described as “certain site-related items that
an applicant will need to address at the combined license or construction stage”
and that “these items . . . are more appropriately addressed at later stages.”

C. How does this provision comport with the Commission’s statement that
“Iw]here adequate information is not available, early site permits will not be is-
sued?” 54 Fed Reg. at 15378 n.3.

Response:

Dominion’s ESP application provided adequate information to allow findings on all of
the siting criteria set forth in 10 C.F.R. Part 52, Subpart A, and 10 C.F.R. Part 100. None of
the COL action items in Appendix A prevents the site suitability findings required by these
regulations, and indeed, the NRC Staff has made findings on all of the siting criteria. By and
large, the action items in Appendix A to the SER only defer determinations involving the
specific design and layout of new units.

Legal Question 116D. Appendix A is described as “certain site-related items that
an applicant will need to address at the combined license or construction stage”
and that “these items . .. are more appropriately addressed at later stages.”

D. Are all of these matters unresolved within the meaning of 10 CFR §
52.39(a)(2). If not, why not?

Response:
Whether each COL action item has been satisfied will be an unresolved matter within

the meaning of 10 C.F.R. § 52.39(a)(2).

Legal Question 116E. Appendix A is described as “certain site-related items that
an applicant will need to address at the combined license or construction stage”
and that “these items . . . are more appropriately addressed at later stages.”

E. Will a petition alleging that the site or Applicant is not in compliance with a
permit conditions, COL action item, site characteristic, or bounding parameter
specified in Appendix A be within the scope and litigable (provided it meets the
other criteria of 10 CFR § 2.309(f)(2)) at the COL stage?
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Response:

Under the existing rules, a contention alleging that a reactor does not fit within one of
the site parameters included in the ESP may be litigated in a COL proceeding in the same
manner as other issues material to the proceeding. 10 C.F.R. § 52.39(a)(2)(1). Dominion
interprets the reference to site parameters as referring either to the site characteristics or
bounding parameters established in the ESP. See SECY-0220, Encl. 1 at 67.

Under the existing rules, a petition alleging that the site is not in compliance with the
terms of the ESP must be supported by official NRC documentation, documentation prepared
by or for the permit holder, or other admissible evidence, which show, prima facie, that the
acceptance criteria have not been met. 10 C.F.R. § 52.39(a)(2)(i1). Dominion interprets this
provision as applying only to challenges to compliance with an acceptance criterion
established in the ESP for a site characteristic. Dominion does not believe that this provision
applies to COL action items that have deferred design-related issues. Whether each COL
action item has been met is not an issue resolved in the ESP proceeding, must be addressed in
the COL proceeding, and therefore can be litigated in that proceeding in the same manner as
other issues material to the COL proceeding.

The Commission has before it a draft final rule that would amend these provisions.
Under the draft final rule:

(c) Hearings and petitions. (1) In any proceeding for the issuance of a con-

struction permit, operating license, or combined license referencing an early

site permit, contentions on the following matters may be litigated in the same
manner as other issues material to the proceeding:

(i) The nuclear power reactor proposed to be built does not fit within one or
more of the site characteristics or design parameters included in the early site
permit;
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(11) One or more of the terms and conditions of the early site permit have not
been met;

(ii1) A variance requested under paragraph (d) of this section is unwarranted or
should be modified;

(iv) New or additional information is provided in the application that substan-
tially alters the bases for a previous NRC conclusion or constitutes a sufficient
basis for the Commission to modify or impose new terms and conditions re-
lated to emergency preparedness; or

(v) Any significant environmental issue that was not resolved in the early site
permit proceeding, or any issue involving the impacts of construction and op-
eration of the facility that was resolved in the early site permit proceeding for
which significant new information has been identified.

SECY-06-0220, Encl. 1 at 696.

Respectfully submitted,

Lillian M. Cuoco David R. Lewis

Senior Counsel Robert B. Haemer

Dominion Resources Services, Inc. PILLSBURY WINTHROP SHAW PITTMAN LLP
Rope Ferry Road 2300 N Street, N.W.

Waterford, CT 06385 Washington, DC 20037-1128

Tel. (860) 444-5316 Tel. (202) 663-8474

Counsel for Dominion Nuclear North Anna, LLC

Dated February §, 2007
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Dominion Exhibit 1-Response to Safety Related Questions

# Do;:em 3 D g;zgfr:" Inquiry Dom}i{iio‘n)Responsc_e Al::‘:tZil;nE Title Organization
o : s
1|SER 1-3 SER Section |What is the expected high water level of Lake Anna and  |Applicant agrees with the NRC staff's response and provides the following additional information: Tony Banks | Environmental Lead Dominion
1.2 how does it compare with the lakeside property line
elevation of land owned by Lake Anna residents? The normal operating water level of Lake Anna on the lake (reservoir) side is 250 feet above mean sea level (ft. MSL). The normal operating SME - Jud Environmental Policy
water level on the discharge side of the lake [Waste Heat Treatment Facility (WHTF)] is 251.5 ft. MSL, approximately one and one-half feet White Manager
above the reservoir side. Dominion owns and controls all the land, both above and beneath the water surfaces, that forms Lake Anna and the
WHTF. The property line for that land was established by the deeds by which Dominion took ownership of various parcels and in all cases is at
or above the high water level of Lake Anna and the WHTF. As stated in those deeds, the water in the reservoir may be raised to a height at the
dam not exceeding 255 ft. MSL. This elevation is considered the high water level. The distance between the high water level and the property
lines shared by Dominion and adjoining landowners will vary depending on factors such as the location of the property line identified in each
deed and the slope of the land abutting the water.
References:
VEPCO Applicant's Environmental Report, North Anna Power Station Units 1 & 2 Operating License Stage AEC Docket Nos. 50-338 and 50-
339, and Units 3 & 4 Construction Permit Stage AEC Docket Nos. 50-404 and 50-405; March 15, 1972; Appendix B.1 - Deed Forms
2|SER 2-3 SER Section |Does the Applicant, Dominion Nuclear North Anna LLC,  [With the approval of the Virginia State Corporation Commission (SCC), DNNA has entered into an agreement with Virginia Electric and Power Marvin Smith Project Director Dominion
21.1.3 currently have any right, title, or interest in the proposed  |Company (Virginia Power) for access to the North Anna Power Station and site specific information, in order to support DNNA’s analysis of
ESP site? whether the site is suitable for additional nuclear generation. DNNA currently has no other right, title or interest in the proposed ESP site.
3|SER 2-4, 2-5,|SER Section |The Applicant appears to have no authority and control DNNA has not entered into any arrangement with Virginia Power and ODEC and has no documentation that Virginia Power and ODEC will sell Marvin Smith Project Director Dominion
2-6 21.21 over the exclusion area. The Applicant states that it will  [or lease the site to DNNA. As explained further in counsel’s brief, DNNA cannot enter into such an arrangement with Virginia Power without the
“purchase or lease the site from Virginia Power and SCC'’s approval, which DNNA expects would be granted if and when the SCC issues a certificate allowing DNNA to construct and operate
ODEC” and goes on to predict what the terms of the lease |additional units at North Anna. While Dominion cannot enter into any contract or arrangement with Virginia Power at this time, Dominion has
will provide. What arrangements or documentation do you |kept both Virginia Power and ODEC informed of its activities, and is confident that both entities are supportive of these activities.
have with the current owner of the ESP and NAPS sites
that it will agree?
4|SER 2-8 Application The ACRS has criticized NRC for failing to incorporate Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
Section changing knowledge into meteorological calculations, such
2.1.3.1, ACRS |as considering global warming in the projection of severe
March 2005 storms. |s this general criticism not also appropriate for
Transcript population predictions where an aging population's desire
for a rural environment and a desire to be near a lake
could be strongly influencing factors that alter population
iy growth?
5|SER 2-8, Application Growth projections 60 years into the future appear
Application 2-[Section 2.1.3.1 |primarily based upon year 2000 census numbers and a
2-5 standard future growth model. It is important to have
reasonably accurate numbers for future populations to
evaluate population dose calculations and emergency plan
evacuation times.
A. Given the importance of this information, why were not |Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
alternate methods for estimating growth explored?
Historical growth could be determined from growth rates in
school enroliments, growth rates in automobile . .
registrations, or increases in property registrations. Why
has little attention generally been paid to historical growth
rates?
B. If the proposed modeling method for population growth |Applicant agrees with the NRC staff's response and provides the following additional information: Dan Patton Nuc/Mech Engr Bechtel
works, why has the Applicant not demonstrated this by
taking census data from around the 1940s and showing Lake Anna was created in the 1970’s to serve the needs of the power station. Since its creation, the area has become increasingly residential
that the present population is predicted? (changing from farmland) as the area is developed and recreational use of the lake has contributed to both permanent and transient population
in the area. Growth models which would use data prior to the creation of the lake, or during the early years after its creation, would lead to
unsupportable projections of the population growth. '
C. Given the long period of extrapolation for population Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
growth, shouldn't some effort be made to establish error
bars for future growth predictions?
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requirements of providing cooling water for normal
operation, anticipated operational occurrences, safe
shutdown, cooldown (first 30 days) and long term cooling
for periods in excess of 30 days during adverse natural
conditions, please explain why this doesn'’t this rule out the
use of wet cooling towers for UHS system. Doesn't this
look like a situation for dry cooling or the need to qualify
Lake Anna for supplying the necessary water?

None of the characteristics in NUREG 1835, Table 2.3.1-6 would rule out the use of a wet cooling tower for the UHS system. As stated in
NUREG 1835 Section 2.3.1.1 (Page 2-26), a buried water storage basin or other passive water storage facility would provide the required water
to the UHS mechanical draft cooling tower to achieve long term (30 days) of cooling. The UHS cooling tower reservoir would be sized based on
the maximum expected evaporation for the worst case meteorological conditions defined in SER Table 2.3.1-6 and the UHS waste heat rejection
duty. Cooling tower drift (a function of cooling system water flowrate) would also be considered in determining the required storage capacity.
Water loss from the UHS reservoir during normal plant operation would be replaced utilizing a makeup water supply to the cooling tower
reservoir. This would ensure the required water supply is available for at least 30 days to permit safe shutdown and cooldown in the event of a
LOCA or other postulated accident.

in accordance with Regulatory Guide 1.27 procedures for ensuring a continued UHS capability after 30 days would be in place.

Makeup water from onsite or offsite sources would be considered available at this point in time following an accident.

References:

Regulatory Guide 1.27, Ultimate Heat Sink for Nuclear Power Plants, Revision 2 (For Comment), U.S. NRC, January 1976

Group Supervisor

:f:'D,o‘(: ument Document =1 "'/nquir}*/: & ot Author/SME Title Organization
6 Application The growth predictions in this section seem counter- Applicant agrees with the NRC staff's response and provides the following additional information: Dan Patton Nuc/Mech Engr Bechtel
Section 2.1.3.4lintuitive in that the percentage growth rates decrease with X -
increasing time. The ten-year growth rate averages The observed trend of diminishing rate of growth in certain areas is consistent with the overall societal changes as the US moves away from its
3.5%/yr. from 2000 through 2010 but drops to 1.7%/yr. agrarian roots. In its press release dated January 22, 2007, the Demographics and Workforce Section of the Weldon Cooper Center for Public
between 2030 and 2040. This trend continues, dropping [Service reported that:
to about 1.4%/yr. for the period 2040-2065. Has this
behavior been exhibited in any past periods? What “The balance of Virginia’s population is pretty much tilting toward metropolitan areas and away from the older central cities and rural areas.”
explanation can be offered for a decreasing future growth
rate?
Smaller average family size and the tendency for individuals to move from the farm to either high population centers or to residential areas within
commuting distance of the centers of business and industry have contributed to changing population growth dynamics.
References:
Weldon Cooper Center for Public Service, University of Virginia, “State Growth Continues, But At A Slower Pace”, January 22, 2007,
http://www3.ccps virginia.edu/demographics/estimates/2006/0-main.html, accessed January 2007
7|SER 2-17 SER2.2.3.1 Couldn’t the 8,500 gallon gasoline truck or equivalent Applicant agrees with the NRC staff's response and provides the following additional information: Dan Patton Nuc/Mech Engr Bechtel
make delivery closer than 1.5 miles? What about
deliveries to the plant? The assumption that, given a release, the probability of ignition is "1" is very conservative and may be a factor of 10 higher than the probability
used in other comparable studies.
8|SER 2-14, 2- |SER Section |The SER states that there are train tracks 5.5 miles away |Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
17 2.2.1.1-2.2.3.1 |from the site; a train could create a far larger explosion
than a tractor trailer on the interstate. Does the extra half
mile beyond the 5-mile radius of interest mean this risk
should not be considered at all?
91SER 2-19 SER Section |The SER states that the Staff “independently reviewed Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
2233 possible hazards posed by the existing NAPS units.”
Please describe what hazards the Staff reviewed and the
results of the Staff’s review.
10|SER 2-26 SER Section |The potential for freezing in the UHS water storage facility |Applicant agrees with the NRC staff's response. Craig Talbot Senior Hydrologic Bechtel
2.3.1.1 is apparently measured through the number of degree- Eng. Specialist
days below freezing. Why is this a relevant parameter to
establish either rate of freezing or a volume of ice?
11{SER 2-27 SER Table Considering flow requirements and the evaporative losses[Applicant agrees with the NRC staff's response and provides the following additional information: Doug Kemp Mechanical Engr Bechtel
2.3.1-6 from cooling towers in UHS systems, and the design
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Do;:;n; nt -Section’-: . i A AR Inqu:r 2 : o : 1. PN SRR SRR SO N . Domlnlon Response © EEE T TR I T AL::‘;Z?;"E Title Organization
12 SSER 1 This permit condition specifies the use of dry cooling Applicant agrees with the NRC staff's response and provides the following additional information: Doug Kemp Mechanical Engr Bechtel
Section A-1,  |during normal operation for a fourth proposed unit. Since Group Supervisor
Permit the ESP specifies an option of partial evaporative cooling [As noted in NUREG 1835 Section 2.4.1.1 (page 2-59), in response to RAIl 2.4.1-2, the applicant stated that, because of uncertainty concerning
Condition 3. [for Unit 3 but only dry cooling for Unit 4, is this Permit the adequacy of makeup water for the proposed Unit 4, it changed the base case for heat dissipation from wet cooling towers to dry cooling
Condition really intended for Unit 37 |f water flow towers for that unit.
conditions allow the use of evaporative cooling, why
wouldn’t this be a preferred mode of operation since plant
efficiency is improved?
13|SER 2-27 SER Table Please describe the rationale, criteria, and procedures Applicant agrees with the NRC staff's response. Ping Wan Senior Environmental Bechtel
2.3.1-6 used in the preparation of Table 2.3.1-6, “Applicant’s Specialist
Proposed Ultimate Heat Sink Meteorological Site
Characteristics."
14| Application 2-|Application The probability of a tornado strike with rotational wind Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
2-40 Section speeds of 260 mph is cited as only 1 x 10”7 but the general
23.1.3.2 probability of a tornado strike is considerably higher: 6 x 10
8, Canthese higher probability tornados produce
consequential damage at a plant site? Please provide
evidence to confirm this response.
15|SER 2-31 SER Section |Data from NSSL on tornado frequencies is quoted in units |Applicant agrees with the NRC staff's response and provides the following additional information: Mike Mazaika |Senior Environmental Bechtel
2.3.1.3 of "days per year for a tornado threat within 25 miles.” Specialist
This would appear to be a reasonably meaningless
parameter. Does a value of .05 mean that there is one
chance in 20 per year of a tornado with the reference wind
speed being within 25 miles of the plant? If these
numbers can be considered to be tornado probabilities, SER Subsection 2.3.1.3 indicates that the probability of a violent tornado (i.e., F4 or greater, with wind speeds in excess of 207 miles per hour)
then how do these numbers relate to the much lower is less than 0.005 mean number of days per year (or a return period of more than 200 years) based on the statistics as derived by NSSL.
tornado frequencies referenced above? Characteristics of tornado events of this magnitude (e.g., wind speed, pressure drop, rate of pressure change) are important in the design basis
' of structures, systems and components important to safety.
The site-specific analysis of tornado strike probability identified in SSAR Subsection 2.3.1.3.2, based on the applicable regulatory guidance,
indicates a recurrence interval 16,385 years (or 0.0000594). A separate evaluation of tornado strike probability for the North Anna ESP site,
conducted by Pacific Northwest Nationa! Laboratories for the NRC Staff, indicated a recurrence interval of 6,250 years (or 0.00016). In both
cases, the resuits are consistent with the NSSL-derived probability for the area that includes the site, albeit the NSSL probabilities are not
reported to the same level of precision as the regulatory-based analyses.
Reference: National Severe Storms Laboratory, Severe Thunderstorm Climatology, National Oceanic and Atmospheric Administration,
hitp://www.nssl.noaa.gov/hazard/data.html#technical, accessed January 2007.
16|SER 2-34 SER Table What is the effect of including the Staff’s proposed Applicant agrees with the NRC staff's response. Ping Wan Senior Environmental Bechtel
2.3.1-7 regional climatic site characteristics as ESP site Specialist
characteristics in Appendix A.3? Don't these
characteristics simply describe the site climate? What is
the effect if the list of climate characteristics is incorrect, or
needs to be updated at the time of any COL application?
If the COL application occurs 20 years after the ESP is
issued, is the intervening 20 years of meteorological data
to be ignored?
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17|SER 2-46, SER Section |X/Q values for different accident exposure intervals were {Applicant agrees with the NRC staff's response and provides the following additional information: Ping Wan Senior Environmental Bechtel
Application 2-12.3.4, calculated by taking a yearly average X/Q and employing a Specialist
2-61 Application logarithmic interpolation to obtain values for shorter Additional Information
2342 exposure intervals such as 2 hours, 8 hours, 72 hours, etc.
See RG 1.111. While this may be a reasonable approach, |For licensing and siting of nuclear power plants, Safety Guides 3 and 4 (1970) recommended the use of Pasquill “F” (i.e., moderately stable)
it does not necessarily represent the highest values of stability, a wind speed of 1 meter/sec, and an invariant wind direction to represent atmospheric dispersion conditions for time periods less than 8
X/Q. Why shouldn’t error limits be ascribed to X/Q to hours. This stability and wind speed combination represents an infrequent and conservative atmospheric dispersion situation. The original
confirm that higher values are possibie? In lieu of error  |selection of these atmospheric dispersion conditions was based on examination of available meteorological data from a number of reactor sites
limits, why not cite probabilities for true values lying below |representing different topographical and meteorological regimes (i.e., inland, river valley, and coastal).
the quoted values?
For licensing and siting of nuclear power plants, Safety Guides 3 and 4 (1970) recommended the use of Pasquill “F” (i.e., moderately stable)
stability, a wind speed of 1 meter/sec, and an invariant wind direction to represent atmospheric dispersion conditions for time periods less than 8
hours. This stability and wind speed combination represents an infrequent and conservative atmospheric dispersion situation. The original
selection of these atmospheric dispersion conditions was based on examination of available meteorological data from a number of reactor sites
representing different topographical and meteorological regimes (i.e., inland, river valley, and coastal).
The examination of that meteorological data indicated that the short-term (0-2 hour) atmospheric dispersion conditions represented by these
infrequent conditions were exceeded an average of about 5 percent of the total time on an hourly basis. Subsequently, to acknowledge site-to-
site variability in meteorological conditions, NRC selected the “5-percentile criterion” as the probability level of the atmospheric dispersion
condition to be considered in a calculation to demonstrate compliance with the dose objectives specified in 10 CFR Part 100. (NUREG/CR-2260)
References:
NUREG/CR-2260, Technical Basis for Regulatory Guide 1.145,”Atmospheric Dispersion Models for Potential Accident Consequence -
Assessments at Nuclear Power Plants”, USNRC, October 1981.
18|SER 2-48 Table 2.3.4-1 provides the X/Q values “@ EAB” and ‘@ Applicant agrees with the NRC staff's response and provides the following additional information: Dan Patton Nuc/Mech Engr Bechtel
LPZ.” The former is a specific location - the boundary.
The latter is an area - the zone within a 6 mile radius. The LPZ values are calculated at the outer boundary of the Low Population Zone, a 6-mile radius circle centered on the existing Unit 1
Please explain whether all LPZ values are the average for |containment. According to Regulatory Guide 1.145, the X/Q values “for each significant release point should be calculated at an appropriate
the LPZ or are at its outer boundary. exclusion area boundary distance and outer low population zone (LPZ) boundary distance”. The accident doses are then calculated using
these X/Q values and compared to the regulatory limit which is specified in 10 CFR 50.34. The regulation is explicit that the limit of 25 rem
TEDE applies to an individual located at any point on the outer boundary of the low population zone.
19|Application 2{Application The frequency of lightning strikes at the plant site appears |Applicant agrees with the NRC staff's response and provides the following additional information: Mike Mazaika |Senior Environmental Bechtel
2-45 23136 to have been obtained by determining the annual lightning Specialist

strikes over a larger area and scaling these numbers to a
site area of 0.068 square miles. Isn't this overly simplistic?
Doesn't lightning occur between points of appropriate
electrical potential which can be influenced by building
height and conductivity to ground?

The lightning protection industry recognizes that it is nearly impossible to predict how often lightning strikes to electrical power systems,
structures, etc. will occur, as does the nuclear power industry (e.g., JAEA 2003). From a climatological standpoint, typical practice has been to
characterize the potential for lightning strikes in an area based on isokeraunic maps which relate the occurrence of such events to thunderstorm-
days. This approach was followed in preparing SSAR Subsection 2.3.1.3.6.

NUREG/CR-6866 (NRC 2006) supports that basic approach by concluding that “{t]here is a direct correlation between regional lightning strike
density and number of events experienced by a nuclear plant”. That document goes on to state that the data from the “short period” analyzed in
the study of lightning-related events at nuclear power plants (i.e., incorporating the results of an earlier study that covered the period 1980-1991
and supplementing that information by evaluating events from 1992-2003) suggest that the number of lightning-related events is fairly constant.

More recent lightning detection measurements of cloud-to-ground strikes, as part of the U.S. National Lightning Detection Network, have been
summarized for the National Weather Service (NWS 2002). The flash density map (NWS 2002) refiects cloud-to-ground lightning strikes over
open areas as well as locations that may be more susceptible because of structural height, size, or equipment characteristics.

For the area that includes the North Anna ESP site, a flash density of 2 to 4 flashes per square kilometer per year is indicated. The upper limit
of this range corresponds to about 10 lightning strikes per square mile, which is essentially equivalent to the flash density reported in SSAR
Subsection 2.3.1.3.6 (i.e., 11.2 lightning strikes to earth per square mile per year), although it is understood that for any given year the frequency
of occurrence may be higher or lower.
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Theretore, “scaling” the potential frequency of lightning strikes to a smaller area, such as the reactor area, is a reasonable approach in that the
reported rate (i.e., 0.76 lightning strike per year at the reactor area) is likewise essentially equivalent to the rates reported for the larger unit
areas (i.e., either per square mile or per square kilometer).
References:
International Atomic Energy Agency, Safety Guide No. NS-G-3.4, Meteorological Events in Site Evaluation for Nuclear Power Plants, IAEA
Safety Standards Series, pp. 24-25, Vienna, Austria, May 2003.
NUREG/CR-68686, Technical Basis for Regulatory Guidance on Lightning Protection in Nuclear Power Plants, ORNL/TM-2001/140, prepared by
Oak Ridge National Laboratory for U.S. Nuclear Regulatory Commission, Division of Engineering Technology, Office of Nuclear Regulatory
Research, January 2006.
National Weather Service, 5-Year Flash Density Map — U.S. (1996-2000), NOAA, NWS, Office of Climate, Water, and Weather Services,
provided by Vaisala-GAl (formerly Global Atmospherics), Tucson, Arizona, February 2002.
20|Application 2-|Application Measured wind directions and velocities were combined to |Applicant agrees with the NRC staff's response. Yi Lin Senior Environmental Bechtel
2-61 2342 generate X/Q values at specific locations. The bounding Specialist
case was apparently a wind direction and velocity with a
probability of greater than 0.5% and the highest calculated
X/Q. Since the bounding case does not reflect the highest
value of X/Q that is possible for a given site, shouldn't the
calculated X/Q values in the Application and the SER carry
error limits that better reflect the true values that are
possible?
21|Application 2-|Application Bounding X/Q values for different release intervals were  |Applicant agrees with the NRC staff's response. Yi Lin Senior Environmental Bechtel
2-61 2343 apparently obtained by calculating yearly average X/Q Specialist
values and using a logarithmic extrapolation to obtain
values for shorter release times. As cited above, this
approach may be reasonable but it does not represent the
highest possible X/Q values for a given accident exposure
duration. The scientific community deals with this type of
problem by including error limits for calculated values
when higher values are possible. Why shouldn't this also
be done in a regulatory environment?
22|SER 2-51 SER Section {Why is it acceptable to exclude the known, normal Applicant agrees with the NRC staff's response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
1.25 releases from Units 1 and 2 from a calculation of

population doses during normal operation? An answer
that simply says this is consistent with regulatory policy is
not regarded as acceptable.

In demonstrating compliance with the 40 CFR Part 190 fimits on doses to any member of the public, Application ER Table 5.4-11 and SER
Section 11.1.3 consider the combined doses from both the existing and new units.

Application ER Table 5.4-12 shows the 50-mite population doses from the normal operation of the proposed units. The purpose of this table is
to demonstrate that the dose due to the operation of the new units (28 person-rem per year from each unit) is insignificant compared to the
background radiation dose received by the same population (9.2 x 10° person-rem per year). Table 11B-8 of the UFSAR for the existing units
indicates that the total dose from Units 1 and 2 is 12.7 person-rem per year. Even if the doses from all four units are added together, the total
would remain insignificant compared to the background radiation.

References:
North Anna Power Station Updated Final Safety Analysis Report, Revision 38.

Engr
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23| Application 2- |Application Why is there no discussion of the effect of possible Applicant agrees with the NRC staff's response and provides the following additional information: PingWan | Senior Environmental Bechtel
2-59 2.34.1 inversions that could trap radioactive materials near the Specialist
ground and increase X/Q values? In general, there are two types of inversions; (i) surface or radiation inversion which is usually found in open country at night with light winds and
clear skies, and (ii) elevated inversion that occurs when the ambient temperature decreases with height and then is capped by an inversion
layer. Such inversions may be caused by subsidence of air mass aloft, sea breeze and meteorological frontal.
Restrictive dilution conditions are discussed in Subsection 2.3.1.3.7 of the ESP Application. The annual frequency of occurrence of low-level
inversions or isothermal layers based at or below 500-foot elevation in the site region as reported in the Application is approximately 30 percent
according to Hosler (Hosler, 1961). The SSAR presents atmospheric stability data based on delta-temperature measurements between 159-ft
and 33-ft levels on the onsite meteorological tower. Slightly stable (Pasquill type “E”), moderately stable (Pasquill type “F”) and extremely stable
(Pasquill type “G") conditions occur about 26, 8 and 5 percent of the time, respectively.
Although the effects of inversions were not addressed explicitly in Subsection 2.3.4 of the Application, the X/Q values calculated for the North
Anna by the Applicant did take the effect of possible inversions into consideration.
A brief discussion regarding how the effects of inversions were evaluated by the Applicant and the rationale for the Staff acceptance of the
modeling results is provided as follows:
« In the X/Q calculations for offsite dose evaluations, all the radiological releases are conservatively modeled as ground-level releases. This
treatment is based on the assumption that these releases are released in or around the building complex and they can be caught and brought to
ground by the building aerodynamic effects.
« Comparatively, the calculated X/Q value for a ground level release under a surface inversion is higher (and results in a higher dose) than that
which would be calculated under an elevated inversion.
« Although the North Anna ESP site is adjacent to Lake Anna, it is not a coastal site or near a large body of water (e.g., oceans or Great Lakes).
The lake breeze effects are expected to be insignificant.
« Since there are no elevated releases postulated, no stack fumigation X/Q calculations at the EAB due to inversion breakup are required (R.G.
1.145).
» The meteorological conditions, including the ground-based surface inversions, have been measured continuously by the onsite meteorological
tower. These measured data (i.e., wind speed, wind direction and temperature difference between the upper- and lower-level of the tower for
stability class determination) are input directly into the dispersion models for X/Q calculations. Thus, the meteorological data used (i.e., delta
temperature measurements on the tower) and the modeling assumptions (ground level release) ensure that the effects of surface inversions are
appropriately reflected in the calculation results.
References:
* Hosler, C.R., Low-Level Inversion Frequency in the Contiguous United States, Monthly Weather Review, Vol. 89, No. 9, 1961, pp. 319-332.
« Regulatory Guide 1.145, Revision 1, November 1982.
24|SER 2-52 SER Section |Please provide a regulatory or other authoritative definition |Applicant agrees with the NRC staff's response. Yi Lin Senior Environmental Bechtel
2351 of the following terms: “undepleted no decay,” Specialist
"undepleted/2.26 decay,” and "depleted/8:00 decay."
25/SSER A-18 [SSER Why is the D/Q for the nearest vegetable garden on A-18 |Applicant agrees with the NRC staff's response. Dan Patton Nuc/Mech Engr Bechtel
Appendix A |of the SEP Supplement 6 x 10°° while the comparable
value in Table 1-1 on 1-2 of the Draft EIS appears to be a
factor of ten different at 6 x 10°? ,
26|SER 2-53 SER Table The Applicant states that no milk exposure pathway for Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
2.3.5-1 isotope ingestion was considered because no cows or Engr
goats used for milk consumption were found adjacent to
the plant. Given that milk is a high exposure transport path
for some isotopes and the fact that the Applicant is trying
to look ahead for a period of up to 60 years, shouldn't this
exposure pathway be evaluated?
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27|SER 2-55 Legal Question: The SER states-that any COL or CP
applicant referencing the SER dispersion calculations for
routine releases “should verify that the specific release
point characteristics, specific locations of receptors of
interest used to generate the ESP routine release
atmospheric dispersion site characteristics bound the
actual values provided at the COL or CP stage" and
makes this COL Action Item 2.3-3. The SER also states
that this will be a site characteristic in any ESP. What
happens if, at the COL stage, the release point
characteristics or locations of receptors are not as
specified in the ESP? Would a contention at the COL
stage, alleging that the actual values are different from
those used at the ESP stage, be admissible?
28|SER 2-56 SER Table These tables give X/Q and D/Q values for normal and Applicant agrees with the NRC staff response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
2.3.56-2 and accident conditions for different locations. The table of Engr
Application isotopes upon which these calculations appear to be SER Table 2.3.5-2 and Application ER Tables 2.7-14 through 2.7-20 present X/Q and D/Q values for routine releases. These dispersion values
Table 2.7-14 |based contain fission products only. Why weren't Co-58, |are calculated independent of isotopes released and are then applied to isotopic activities released in gaseous effluents to estimate the doses at
thru 20 Co-60, Mn-54 and the other activation products that exist |various locations.
outside the reactor fuel included in these calculations?
29(SER 2-56 SER Table Tritium is an isotope that is both produced external to the [Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
2.3.5-2 and fuel and capable of diffusing through the fuel cladding. Engr
Application Test wells at nuclear plants can show relatively high
Table 2.7-14 {concentrations of tritium. Why is there no mention of this
thru 20 isotope in either the environmental or dose sections of the
SER or Application?
30|SER 2-56 SER Table The section on seismic impacts in the Application and SER|Applicant agrees with the NRC staff response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
2.3.5-2 presents detailed information on calculations, tests, and  |SER Table 2.3.5-2 and Application ER Tables 2.7-14 through 2.7-20 present X/Q and D/Q values for routine releases. These dispersion values Engr

measurements—even to the extent of including field notes
in the Application. In contrast, almost no information is
given relative to the assumptions used for calculation of
X/Q or dose. For the case of "normal" plant releases:

A. What percentage of failed fuel was assumed for the
reactor core?

B. What coolant leakage through the steam generator was
assumed for PWRs and what condenser leakage tor
BWRs?

C. What leakage rates were assumed for pumps and
seals? :

D. What concentrations of activation products were
assumed?

E. What release rates were assumed from the waste
processing facilities at the plant?

are calculated independent of the parameters listed in question parts A to E. The methodologies used to calculate X/Q and D/Q values are
detailed in Application SSAR Section 2.3.

As indicated in Application ER Section 5.4, gaseous effluent doses are calculated using the GASPAR il computer program. The input
parameters used in GASPAR Il are listed in Application ER Tables 5.4-3, 5.4-4, and 5.4-5. Application ER Table 5.4-7 shows the activities that
are released from the plant, based on a PPE approach. As indicated in Application ER Section 5.4.2.2, the activity releases for the new units in
the PPE are bounding, composite values obtained by taking the maximum activity for each isotope from multiple reactor designs (AP1000,
ABWR, ESBWR, and ACR-700, which are expected to bound the activity releases from the other reactor designs used to establish the PPE).

The activity releases from the existing units are obtained from the UFSAR for Units 1 and 2 and added to those from the new units.

The details of how the activity releases were calculated (failed fuel fraction, leakage rates, etc.) are not presented in the Application because the
activity release values are obtained from reactor designs that are either certified or in the process of being certified. In any COL application
referencing this ESP, the applicant will be required to demonstrate that the PPE values, including the postulated activity releases, bound those
established for the selected reactor design.

References: NUREG/CR-4653, GASPAR Il — Technical Reference and User Guide, Prepared for the U. S. Nuclear Regulatory Commission by
Pacific Northwest Laboratory, March 1987.

AP1000 Document No. APP-GW-GL-700, AP1000 Design Control Document, Tier 2 Material, Westinghouse, Revision 2, 2002.

Document 23A6100, ABWR Standard Safety Analysis Report, General Electric, Revision 8.

Document 26A6642, ESBWR Design Control Document, Tier 2 Material, General Electric, Revision 1.
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31

‘Page
SER 2-56

SER Table
2.3.5-2

If the Applicant chooses a reactor type different from the
AP1000 or ABWR reference designs, will they be held to
the X/Q values presented in the Application or will they be
allowed to present new values?

Applicant agrees with the NRC staff's response and provides the following additional information:

The site-specific X/Q values presented in the ESP Application for offsite doses were conservatively calculated using a minimum distance from
the power block envelope to the dose receptor location (EAB and LPZ boundary for accident doses or other sensitive receptors for normal
doses). The Applicant has indicated that any point of release of radioactive material, whether a normal release or a release due to an accident,
would be within that power block envelope. At the time of the COL, when the specific reactor technology has been selected, the Applicant will
confirm that all possible release points remain within that original power block envelope and that the site-specific X/Q values calculated for the
ESP therefore remain valid.

In the ESP Application, the Applicant calculated site-specific doses for the design basis accidents for the AP1000, the ABWR, and the ESBWR.
The design basis accidents for these three types of plants were selected as surrogates for any technology which might subsequently be
selected. The site-specific doses for the AP1000 and the ABWR were calculated by multiplying the doses from the design certification
documentation for the specific type of plant by the ratio of the site-specific X/Q values to the reactor-specific (i.e. value used for design
certification) X/Q values. Site-specific doses for the ESBWR were calculated based on activity releases from the design certification document
and site-specific X/Q values. At the time of the COL, the Applicant will demonstrate that this treatment remains bounding (and if it is not, the
Applicant would be required to present new dose calculations to show that the doses remain within regulatory limits).

Dan Patton

Nuc/Mech Engr

Bechtel
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32|SER 2-59 SER Section |The non-safety related cooling water need for all four units |Applicant agrees with the NRC staff's response with the following additional information: Kit Ng Assistant Chief, Bechtel
2411 is 121 cubic feet per second. Wouldn't this value vary G&HES
significantly with time of year? The 121 cubic feet per second flow rate was the estimated non-safety related cooling water need on a time-averaged basis for all four units,
prior to changing the proposed cooling system for Unit 3 from once through to cooling towers. The time-averaged value was estimated using
meteorological and hydrological conditions representative of those at the site from October 1978 to April 2003.
In Revision 9 of the SSAR, the applicant changed the proposed design of the circulating water cooling system for Unit 3 from a once-through
cooling system to a closed-cycle, dry and wet hybrid cooling tower system (see Supplemental Safety Evaluation Report (SSER) 2.4.1.1). The
estimated time-averaged non-safety related cooling water need for all four units was reduced from 121 cubic feet per second to 112.4 cubic feet
per second, as shown in Table 5.2.1 of Revision 9 of applicant’s Environment Report. The expected water need at any particular point in time
would fluctuate about this average value.
The time-averaged value was used to assess the water budget from a long-term perspective. SSER 2.4.1.3 documented a shorter term water
budget analysis performed specifically for the critical drought period of 2001-2002 using more conservative values to estimate the minimum
water level in Lake Anna.
33|SER 2-60 SER Section | The SER states that "However, if the dry cooling tower Applicant agrees with the NRC staff's response. Kit Ng Assistant Chief, Bechtel
2411 system contains a secondary cooling water loop..." The G&HES
above sentence seems to imply a make-up water need for
the dry cooling tower on Unit 4. Do dry cooling towers
require any make up water?
34|SSER 2-6 |SSER Section |A natural evaporation rate from the lake was assumed to |Applicant agrees with the NRC staff's response. Kit Ng Assistant Chief, Bechtel
2413 be 5.6 in./mo. Wouldn't this value vary significantly with G&HES
season? Why is 5.6 the selected value?
35|SSER 2-6 SER Section |The Staff estimates that lake level would drop only 2 feet |Applicant agrees with the NRC staff's response. Kit Ng Assistant Chief, Bechtel
2413 in 49 days which reflects a balance between evaporative G&HES
loss and new flow into the lake (not given for the
calculation). Wouldn't this conclusion be strongly
dependent on the time of year since water influx can vary
significantly?
36|SSER 2-6 SER Section |There does not appear to be any discussion of water Applicant agrees with the NRC staff's response. Stewart Taylor | Manager, G&HES Bechtel
2413 leakage from the UHS into groundwater. It would seem
possible that this could be a route for some transfer of
radioactivity into the environment. (For example, tritium in
BWR coolant transferring to the UHS through condenser
leakage). Should this release path be considered in the
SER?
37|SER 2-71 SER Table Please explain exactly what the entry of the value 18.3 Applicant agrees with the NRC staff's response. Craig Talbot Senior Hydrologic Bechtel
2.4.2-1 under PMP depth (in.) means? Eng. Specialist
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38|SER 2-77 & 2{SER Tables  |These tables list the PMP values for various size The applicant agrees with the NRC staff's response and provides the following additional information: Craig Talbot Senior Hydrologic Bechtel
78 2.4.3-1 watersheds including North Anna for durations of 6 hour Eng. Specialist
increments. Can the value of 18.2 (no units identified) in  [For the purposes of the runoff analysis, the 72-hour precipitation depth was distributed as shown in Table 2.4.3-3. From this table, the maximum
Table 2.4.3-2 be interpreted as 18.2 inches water depth 6-hour precipitation depth of 18.2 inches occurs during the 7th 6-hour time increment during the 72-hour PMP storm,
accumulation in Lake Anna during the first 6 hours of the
storm (an average rate of slightly over 3 inches per hour)?
If not, what does it signify?
39|SER 2-74 SER Section |Applicant investigated the historical storms used in a 1976 |The three storms reported in the FSER occurred in February 1979, March 1994 (1996 is a typographical error), and June 1995. The peak Lake Craig Talbot Senior Hydrologic Bechtel
2.4.31 study and three additional storms that occurred in Anna water level for each of these storms was measured at North Anna Dam. The water levels are indicated below: Eng. Specialist
February 1979, March 1996, and June 1995. The
additional storms were selected because they produced Date  Peak Water Elevation (ft, msl)
high water levels in Lake Anna. What were the high water
levels in Lake Anna as a result of those storms? Feb. 26,1979 252.0
' Mar. 28,1994 251.6
Jun. 27,1995 252.0
40|SER 2-81 SER Figures [Comment- The Figures appear to be reversed. Applicant agrees with the NRC staff's response. Craig Talbot Senior Hydrologic Bechtel
2.4.3-2,2.4.3-3 Eng. Specialist
41(SER 2-85 SER Section |The last paragraph in this section states that the Applicant |Applicant agrees with the NRC staff's response and provides the following additional information: Doug Kemp Mechanical Engr Bechtel
2411 told the Staff that the UHS would consist of a mechanical Group Supervisor
draft cooling tower over an underground basin if the Any plant (technology) requiring an independent external ultimate heat sink for removing waste heat from the reactor and/or containment in the
selected plant design includes a UHS (emphasis event of a postulated accident would need a separate UHS system. For passive design plants, no independent UHS is required, as the plant
added). Is the UHS not confirmed for any of the steam rejects heat directly to the atmosphere.
generation plants? Under what conditions would a
proposed plant need a UHS?
42| SER 2-89 SER Section |Applicant concluded that given the short fetch length, Applicant agrees with the NRC staff's response and provides the following additional information: Craig Talbot Senior Hydrologic Bechtel
2451 surges and waves produced from winds or oscillatory Eng. Specialist
waves alone would not produce water heights greater than |In accordance with ANSI 2.8-1992, surges and waves produced in association with a probable maximum windstorm are added to 100-year
the still water level resulting from the PMF. Water heights |stillwater levels. Wave heights produced from more frequent wind storm events are combined with PMF stillwater levels as discussed in FSER
produced by PMFs are considerable and in any event, Section 2.4.3.
wouldn't the surges and waves produced by wind action be
additive to the flood-caused high water level?
43[SER 2-115 [SER Section |The Staff estimated local, intense precipitation for the ESP [Applicant agrees with the NRC staff's response. Craig Talbot Senior Hydrologic Bechtel
24103 site be 18.3 inches/hr based on Table 2.4.2-1. This seems Eng. Specialist
high. What is the basis for this number?
44{SER 2-138 [Table Staff’s values for local intense precipitation are shown as |Applicant agrees with the NRC staff's response. Craig Talbot Senior Hydrologic Bechtel
2.4.14-1 18.3 in./hr and 6.1 in. in 5 minutes. Please identify the Eng. Specialist
source of these data.
45|SER 2-117 |SER Section |Staff mentions that the existing units and the proposed Applicant agrees with the NRC Staff's response. John Waddill Mechanical Engr Dominion
2414141 units have different lake water levels for shutdown. Hasn't
Applicant modified the intake of the existing units to
provide for a 242' MSL threshold elevation for shutdown
(the same elevation as proposed for the new units)?
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46|SER 2-121 |SER Section |Staff reports that since the Applicant’s minimum water Applicant agrees with the NRC staff's response. Kit Ng Assistant Chief, Bechtel
24113 surface elevation site characteristic is lower than the G&HES
Staff’s estimate, the Applicant’s value is acceptable. Does
this mean that if Applicant had proposed a level below
242', the staff would have accepted that? What criteria did
the Staff use in arriving at its decision? Was there any
consideration of Lake Anna dockowners?
47|SER 2-129 |SER Section |The SER states that the Applicant provided a conceptual |Applicant agrees with the NRC staff's response. Stewart Taylor | Manager, G&HES Bechtel
241341 hydrological model of the subsurface environment and
pathways for releases of liquid effluent to ground and
surface waters from the ESP site. Please provide it.
48|SER 2-130, [SER Section |The SER states that "no site-specific data are available to |Applicant agrees with the NRC staff's response with the following clarification and additional information: Tony Banks | Environmental Lead Dominion
SER 2-59, 24131 determine the chemical characteristics of ground water at
SER 2.136 the ESP site. The applicant assumed that the water
quality of the crystalline aquifers in the Piedmont Steve Tipsword| Health Physicist- Dominion
Physiographic Province is representative of the water North Anna
quality at the ESP site." Given that the NAPS industrial There are chemical and radiological groundwater analysis data that have been collected throughout the operation of existing North Anna Units
facility has been situated on this site for several decades, |1&2 and from recent core boring activities in support of the development of a COL application. With respect to the wells within the area Carter Cooke
the assumption that its groundwater is as pure as described in the Board’s question, the following data are being provided: Sr. Env Compliance Dominion
background seems inappropriate. Please provide the any Coordinator-North
data on the chemical or radiological characteristics of the |In accordance with Station Administrative Procedure VPAP-2103N, Offsite Dose Calculation Manual (North Anna), Dominion has performed Anna
soil, vadose zone, and groundwater (not just the aquifer) |Radiological Environmental Monitoring of water supply well designated 01A. This well is located at the Metrology (formerly Biology) Laboratory,
on and below the ESP site and portions of the NAPS site  |about 0.64 miles southeast of Unit 1 (Figure 1). Results of this radiological monitoring from 2004 through 2006 are provided in Attachment 1. SME-Tony
in the vicinity (within 600" of the boundary) of the ESP site. Banks Environmental Lead Dominion
Dominion has also analyzed water samples from two monitoring wells (WP-1 and WP-4) at the ISFSI for radiological constituents. The locations
of these wells are shown on Figure 1. Results on these samples from 2005 are provided in Attachment 2.
Loran Matthews
Geologist Bechtel
Results provided in Attachments 1 and 2 are characteristic of historical sampling results for the North Anna site and show that there are no
elevated radionuclide concentrations indicating site-related contamination of the groundwater.
Dominion has had chemical water quality analyses performed for the Virginia Department of Health (VDH), Office of Drinking Water, on samples
collected from two onsite water supply wells designated WSW #4 (new) and WSW #6 (Figure 1). Results of this testing in 2004 are provided in
Attachment 3. The VDH reports that these results comply “with all current chemical standards for those parameters tested” with the exception of
high iron and manganese, and that “the results indicate compliance with all primary maximum contamination levels.” Water from a new water
supply well installed at the North Anna Security Training facility was tested in 2006 (Figure 1). Results of this testing are provided in Attachment
4. As part of the COL subsurface investigation program completed in 2006 at the North Anna site, groundwater samples were collected from
newly installed observation wells (Figure 1).
The results of limited chemical analyses performed on these samples are provided in Attachment 5. These results generally fall within the
expected ranges of values for groundwater in crystalline rocks in the Piedmont province as reported in Table 2.3-14 in the North Anna ESP
Application ER. Attachments 1 through 5 and Figure 1 are hereby incorporated by reference into this response and exhibit.
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49|SER 2-132  |SER Section  |Applicant reported that the only observation of piezometric | Applicant concurs that "an upward hydraulic gradient means that the piezometric head at the bedrock is higher than than of the upper saprolite | Stewart Taylor | Manager, G&HES Bechtel
24133 head difference made between the saprolite and the layer" and provides the following additional information:

bedrock indicates an upward hydraulic gradient. Please
explain what this is and the conditions necessary for it to
oceur.

Groundwater flow is generally three-dimensional. Groundwater flow velocities in the horizontal are determined by the horizontal hydraulic
gradient and horizontal hydraulic conductivity, while those in the vertical are determined by the vertical hydraulic gradient and vertical hydraulic
conductivity.

The vertical hydraulic gradient is calculated by dividing the piezometric head difference (Ah) between a well pair by the vertical distance between
the mid-point of the two well screens (Az). At the North Anna ESP site, observation wells OW-845 and OW-846 were installed as a well pair.
OW-845 was installed in bedrock and OW-846 was installed in the saprolite. Water level measurement taken in these wells indicate that the
piezometric head in bedrock well OW-845 is 0.1 to 0.3 ft higher than the piezometric head in saprolite well OW-846, with the corresponding
vertical hydraulic gradient ranging from 0.005 to 0.015 ft/ft.

These data indicate an upward component of groundwater flow from the bedrock to the saprolite.

Vertically-upward groundwater flow components are normally expected in the vicinity of surface water features that are sustained by
groundwater discharge (e.g., in and around a lake or river). The occurrence of an upward hydraulic gradient at the ESP site is consistent with the
site being adjacent to Lake Anna. '

This topic is discussed in more detail in Dominion’s response to DSER Open ltem 2.4-9 (Reference 1).
References:
1. March 3, 2005 Letter from Eugene S. Grecheck, Vice President-Nuclear Support Services, Dominion, to U.S. Nuclear Regulatory

Commission, Document Control Desk, “Dominion Nuclear North Anna, LLC, North Anna Early Site Permit Application, Response to Draft Safety
Evaluation Report Open Items,” Response to DSER Open Item 2.4-9, pages 45-47.
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50

SER 2-136

SER Section
2.4.13.3

The SER states that “The staff concludes that, because of
incomplete knowledge of the subsurface hydrological and
chemical properties and the likely composition of the
radwaste effluent itself, significant uncertainty exists in the
characteristics of radionuclide migration in the subsurface
at the ESP site at the time of ESP review. The staff has
determined that after the reactor design is selected and
additional details related to radwaste tank design and the
location within the proposed site are known, appropriate
subsurface hydrological characterization can be
completed.” The Board has several questions relating to
this passage, as follows:

A. What prevents the Applicant and Staff from developing
more sufficient knowledge [data] on the “subsurface
hydrological and chemical properties” at this time? Isn’t
this an appropriate part of the ESP assessment?

Applicant agrees with the NRC staff's response and provides the following additional information:

Because the design of the plant is not yet known, the specific locations of accidental release points are not available. Without this information, it
is not possible to delineate the possible subsurface pathways at the site or to evaluate these pathways to determine the most critical event. Also,
the volumes and radionuclide inventories of any above- or below-ground tanks that might be associated with the various reactor designs are not
available. Without knowing which radionuclides might be present in a radwaste system, it is not possible to characterize their chemical
properties.

Stewart Taylor

Manager, G&HES

Bechtel

B. What prevents the Applicant and Staff from developing
a plant parameter envelope for the “likely composition of
the radwaste effluent?” PPE assumptions were made for
other liquid effluent releases, thus please explain why it
was not done here.

Applicant agrees with the NRC staff's response.

Stewart Taylor

Manager, G&HES

Bechtel

C. Absent a baseline delineating the existing chemical and
radiological contamination on the site, what measures will
be taken to distinguish between any existing contamination
from Virginia Power's Units 1 and 2 and Dominion's
proposed Units 3 and 47

For impacts to members of the public and the environment from normal gaseous and liquid effluents, multi-unit plants typically have separate
radioactive waste storage tanks and systems, components, and discharge points in order to control, monitor and document the type and amount
of radioactive effluents discharged into the environment from each reactor unit. The standard NRC Technical Specifications for normal
radiological gaseous and liquid effluents have controls that are on a unit specific basis. Further, 10 C.F.R. § 20.1302 requires each licensee to
conduct surveys of radiation and radioactivity in effluent releases both in unrestricted (offsite) and controlled (onsite) areas. Thus, it is expected
that the applicant will provide a sufficient level of detail at the COL stage to allow the Staff to evaluate the radiological impact of normal operation
of a new unit as distinct from that of any existing operating unit.

Stewart Taylor

Tony Banks

Manager, G&HES

Environmental Lead

Bechtel

Dominion

D. Legal Question: Absent the foregoing information,
should an ESP be granted? How does this comport with
the Commission’s statement that “where adequate
information is not available, early site permits will not be
issued?” 54 Fed. Reg. 15372, 15378 (April 18, 1989).

51

SER 2-136

SER Section
24133

The Staff proposed permit condition 4 would require the
permit holder to “design any new unit’'s radwaste systems
with such features to preclude any and all accidental
releases of radionuclides into any potential liquid pathway.”
Isn’t this impossible? Please explain how you would
interpret and implement such a requirement?

Applicant agrees with the NRC staff's response.

Stewart Taylor

Manager, G&HES

Bechtel

52

SER 2-146,
SER 2-166

SER Section
2.5.1.1.1,
2.5.1.3.2

Please provide a regulatory or other authoritative definition
of “capable tectonic source.”

Applicant agrees with the NRC staff's response.

Scott Lindvall

Principal Geologist

WLA
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53[SER 2-148 to |SER Section |The Applicant and Staff reject a number of geological The preponderance of data do not support, and in fact contradict, the hypotheses presented by Weems for a tectonic origin of seven fall [not Scott Lindvall | Principal Geologist WLA
2-161 25111 hypotheses, including Weem’s tectonic origin for the seven|fault] lines and Marple and Talwani for the central and northern segments of the East Coast Fault System (ECFS).

local fault lines (2-148, 2-164) and Marple and Talwani's
research regarding the existence of central and northern
segments of the East Coast Fault System (2-161). What
are the consequences to the safety of the plant if any or all
of these rejected hyptheses are correct?

With respect to Weems, the applicant presented a detailed analysis of geologic and geomorphic data to suppott its conclusion that the fall lines
are not tectonic features. The staff concluded that the applicant has accurately characterized the seven fall lines of Weems as nontectonic
features and notes that the evidence for the fall lines as Quaternary tectonic features are based solely on the work of Weems in a non-peer
reviewed publication and that no other geologists in the region have made this inference. A more detailed description of this evaluation is
presented in section 2.5.1.3.1 of the SER, at pages 2-163 to 2-165, and in Dominion’s

response to RAI 2.5.1-3. If, however, the hypothesis of Weems is actually correct, and one or more of the fall lines represent an active tectonic
feature, then a possible consequence to the safety of the plant may be higher ground motions at the site. An increased ground motion hazard, if
any, would depend primarily on the activity rate (earthquake recurrence), magnitude distribution, and proximity of the fall line(s) to the site. If the
activity rate were consistent with historical seismicity and magnitude potential were similar to the EPRI seismic source zones covering the fall
line(s), then the hazard from such a feature would already be captured by the existing EPRI seismic source zone(s). A sensitivity analysis was
not specifically performed for the any of the fall lines and these features were not included in the source model for the PSHA.

The Applicant did examine the effect of the northern segment of the ECFS (ECFS-N) as a potential seismic source in the PSHA and therefore
the impact on the ground motion hazard at the plant can be more formally described for the ECFS. The Staff found that evidence presented by
Marple and Talwani is questionable and that the evidence for both the existence and recent activity of the northern segment of the ECFS is low.
The staff also agreed with the Applicant’s inclusion of the ECFS-N in the PSHA with a low probability of existence (10%). Given the parameters
assigned to the ECFS-N (SER; page 2-176), inclusion of this potential source (which lies 70 miles southeast of the site) would increase the
mean 10-5 ground motion by about 0.5%, and would increase the mean 10-4 ground motion by even less. Therefore, there would be no
significant impact on the site hazard by including the ECFS-N as a potential seismic source.

The central segment of the ECFS (ECFS-C) was not included in the PSHA because this segment has similar parameters to the ECFS-N
segment but is even farther from the site, so its impact on site hazard would be even less than for the ECFS-N.

Finally, the southern segment of the ECFS (ECFS-S) was included in the seismic source model used to calculate the SSE. The ECFS-§, which
Marple and Talwani proposed as the source of the 1886 Charleston earthquake, was conservatively layered on to the existing Charleston source
characterizations for each Earth Science Team (EST). The ECFS-S was characterized using the same maximum magnitude (Mw 6.8 to 7.5) and
mean recurrence (550 years) values assigned to the Charleston seismic source in the 2002 USGS source model (Frankel et al., 2002). For the
low frequency ground motion (1-Hz spectral acceleration) the ECFS-S increased the total median and mean hazard by 6% and 11%
(respectively) at the 10-5 hazard level. For the high frequency ground motion (10-Hz spectral acceleration), the ECFS-S did not contribute
significantly to the overall hazard. Because of the increase in hazard for low-frequency motions, the ECFS-S segment was included in all hazard
calculations. :
References:

Frankel, A.D., Petersen, M.D., Mueller, C.S., Haller, K.M., Wheeler, R.L., Leyendecker, E.V., Wesson, R.L., Harmsen, S.C., Cramer, C.H,,
Perkins, D.M., and Rukstales, K.S., Documentation for the 2002 Update of the National Seismic Hazard Maps, U.S. Geological Survey Open-
File Report 02-420, 2002.
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54

SER 2-166 to
2-167

SER Section
2.5.1.3.2

The SER states that in 1974 the 'Staff concluded that
“unnamed fault ‘a’ is not a capable tectonic source." In the
SER the Staff concludes that the Applicant has
“adequately investigated the possible extension of fault “a”
and that “the ESP site has no fault displacement potential.”
What does this mean? Please state and explain the
Staff's current conclusion or opinion as to whether

unnamed fault “a” is a “capable tectonic source.”

Applicant agrees with the NRC staff's response.

Scott Lindvall

Principal Geologist

WLA

55

SER 2-168

SER Section
2514

The SER states that “These results provide an adequate
basis to conclude that no capable tectonic faults exist in
the plant area (5 mi) that have the potential to cause near-
surface displacement.” Does the Staff so conclude? Oris
this merely a statement that, given these results, such a
conclusion is possible?

Applicant agrees with the NRC staff's response.

Scott Lindvall

Principal Geologist

WLA

56

SER 2-174+

SER Section
252.1.6

The March 2005 ACRS testimony notes that the site Safe
Shutdown Earthquake exceeds the design SSE at high
frequencies for the designs that have been certified to
date. No mention of this issue occurs in the subsections
that dea! with seismic issues. What is the significance and
current status of this issue?

Applicant agrees with the NRC staff's response.

Joe Litehiser

Seismolgy Engr
Group Supervisor

Bechtel

57

SER 2-177

SER Section
25.2.1.6

The SER states that the determination of a safe shutdown
earthquake (SSE) for the site uses a “reference
probability.” Probability of what?

Applicant agrees with the NRC staff's response.

Joe Litehiser

Seismolgy Engr
Group Supervisor

Bechtel

58

SER 2-177

SER Section
25216

The SER states that the Staff “calculated a reference
probability level for the 29 nuclear power plant sites in the
CEUS; the median reference probability for these 29 sites,

using median hazard results, is 10” per year.” Please
provide the results of these calculations.

Applicant agrees with the NRC staff's response.

Robin McGuire

President

REI

59

SER 2-177

SER Section
2521.6

Please explain whether there have been any advances in
seismic science or data relative to the safety of nuclear
power plants since the 29 CEUS reactors were originally
sited several decades ago and why it is appropriate to
automatically use the median probability from those sites
as the benchmark for safety on an ESP that might be
issued in 2007 and apply to reactors built perhaps in 2027
or even 2047.

Advances in seismic science and data have been made in understanding earthquake ground motions in the CEUS and in understanding the
mean recurrence intervals of large earthquakes in the New Madrid seismic zone and in the Charleston, South Carclina, region. These advances
have affected the calculation of ground motion hazard (the annual probability of exceedance vs. spectral amplitude) throughout the CEUS. As a
result, the overall trend in seismic hazards has increased for the CEUS.

With regard to safety, the basic premise of the probabilistic seismic hazard analysis required by the NRC rules is that the level of seismic hazard
applicable to existing units is acceptable for both existing and new units. As the Commission stated in issuing these rules “the basic premise in
establishing the target exceedance probability is that the current design levels are adequate,” 61 Fed. Reg. 65,157, 65,164 (Dec. 11, 1996).

Robin McGuire

President

REI

60

SER 2-178

SER Section
252.1.6

The Applicant has proposed that the seismic reference
probability for the SSE for the ESP be relaxed by a factor
of at least 5. Does the Staff agree with this relaxation and
if so, why?

Applicant agrees with the NRC staff's response.

Robin McGuire

President

REI

61

SER 2-177

SER Table
2.5.2-1

Table 2.5.2-1 (SSAR Table 2.5-22) compares median and
mean values of ground motion acceleration values for
the1989 PSHA model and the Updated PSHA model. The
ground motion acceleration values for the mean estimates
were higher than the median estimated values. Were all of
the sites participating in the sample in the CEUS? How
many were in the sample? As regards the mean values,
what portion of the sample had acceleration values higher
than the mean value at the various frequencies?

Applicant agrees with the NRC staff's response.

Robin McGuire

President

REI
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62|SER 2-177 to |SER Section Applicant used two different methods to determine the If the seismic hazard curve (ground motion amplitude vs. annual probability of exceedance) at a site is fixed, then a higher reference probability | Robin McGuire President REI
2-201 25216 ground motion response spectra for the final SSE. The would correspond to a lower spectral acceleration value. However, at CEUS sites the seismic hazard curves have increased for the three

first method, referred to as a performance-based method, |reasons mentioned in the question. Therefore, a fixed spectral acceleration value corresponds to a higher annual probability of exceedance,

was studied by the NRC Staff, who raised several and the use of a higher reference probability does not correspond to a lower spectral acceleration value, it still corresponds to the seismic design

questions and indicated to Applicant that it would need level for that structural period at that nuclear plant.

more time and resources to review this new method.

Applicant then notified Staff that it would revise its This is the technical basis for using a higher reference probability, that it results in seismic design levels that are consistent with or higher than

submittal and base the selected SSE on the reference design levels at existing nuclear power plants.

probability approach, in accordance with RG 1.165,

indicating that it would retain the performance-based

approach as an “alternate and further justification for the

final SSE."
As defined in Regulatory Guide 1.165, the “reference probability” is the annual probability level such that 50% of a set of currently operating
plants (selected by the NRC in Table B.1 of RG 1.165) has an annual median probability of exceeding the SSE that is below this level.
However, in addition to recommending a reference probability, RG 1.165 also defines the procedure that was used to determine the reference
probability and that should be used in the future if general revisions to PSHA methods or data bases result in significant changes in hazard
predictions for the selected plant sites in Table B.1. As noted above, significant changes have occurred in the data bases and the effect of
these changes has been incorporated into an estimate of an updated reference probability used to develop the NAPS ESP SSE.
Inherent in this procedure is the basic premise that the level of seismic hazard applicable to existing units is acceptable for both existing and new
units. Indeed, in issuing the final rule adopting probabilistic seismic hazard analysis as the method of establishing the SSE, the Commission
stated “the basic premise in establishing the target exceedance probability is that the current design levels are adequate,” 61 Fed. Reg. 65,157,
65,164 (Dec. 111, 1996). Therefore, the benchmark for new plants is not a specific numerical exceedance value, but the level of exceedance
corresponding to the set of reference plants.
When Reg. Guide 1.165 was published, the reference probability given for this set of plants in Reg. Guide 1.165 was calculated at 1 E-5 based
on LLNL and EPRI PSHA’s from the 1980s. The NRC concurred with applicant that based on current knowledge, the reference probability for
this set of plants is more accurately on the order of 5E-5.

63 In using the reference probability approach, Applicant See Response to Question 62

departed from the recommendation clearly stated in RG

1.165 and used a higher reference probability (5x10-5

rather than 1x10-5). In justification of using the higher

reference probability, Applicant listed three reasons: (1)

higher ground motion estimates from the EPRI ground

motion models, (2) shorter recurrence intervals for the New

Madrid and Charleston seismic sources, and (3) the use of

mean hazard instead of the median hazard. As pointed

out in the SER at 2-199, each of these three factors,

particularly the first two, increase the overall hazard for the

CEUS and specifically for the 29 nuclear power plant sites

used to determine the original reference probability.

Would the use of a higher reference probability generally

result in a lower spectral acceleration value? What would

the difference be? Since most of the justification used by

the Applicant would tend to increase the overall seismic

hazard, how does that justify using a higher reference

probability?
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64|SER 2-241 |SER Section |According to Applicant, damping ratios for rock are Applicant agrees with the NRC staff's response. Robin McGuire President REI
25437 generally between 0.5 and 4.5 percent. Applicant selected
2 percent for the zone Ili-V rock based on engineering
judgment and experience. The Staff agrees. Why do all
the seismic spectra curves in the SER and SSAR use 5%
critical damping?
65|SER 1-5, SER Section |Applicant and NRC terminology appear to accept the DNNA’s ESP application defines a unit as follows: Marvin Smith Project Director Dominion
SSER E-1 1.3,7/18/05 |possible existence of more than two new nuclear units at  {Each unit represents a portion of the total generation capacity to be added and would consist of one or more reactors or reactor modules. These
ACRS letter, |the North Anna site so long as the total thermal poweris  |multiple reactors or modules (the number of which may vary depending on the reactor type selected) would be grouped into distinct operating
Appendix E.  |below 9000 MW. However, the ACRS letter of July 18 to  junits. Each unit would consist of a plant of one or more modules that would not exceed 4500 MWth of nuclear generating capacity.
Chairman Diaz states an ACRS conclusion that “the Application at 2-1-3. DNNA interprets the ACRS letter as referring to units as defined in the Application.
proposed site, subject to the permit conditions
recommended by the NRC staff, can be used for up to two
nuclear power units each of up to 4300 MW [4500 MW]
without undue risk to the public health and safety." Does
the NRC view the ACRS statement as limiting their
concurrence only for the condition of two units?
66|SER 15-4 SER Section |Why is there no discussion in the Application or the SER  |Applicant agrees with the NRC staff's response. John Costello | Supervisor, Nuclear Dominion
15.3 related to the planned measurement of radioactive Emergency
materials in the air, soil and groundwater? Preparedness
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67

SER 2-231

SER Section
2.54.1.6

Why is there such a wide range in the measured Factors
of Safety (0.91 to 3.61) for soils in near proximity to each
other?

The range of factors of safety against liquefaction noted in the question (0.91 to 3.61) were derived for in-situ soils under the Units 1 and 2
Service Water Reservoir (SWR) for a seismic margin assessment in 1994. The soils analyzed were typical of those found across the North
Anna site, namely saprolitic soils consisting mostly of silty sand. These soils are derived from weathering of the bedrock underlying the site.

Sound bedrock is found at depths ranging from around 30 to 100 ft below original site grade, depending on the intensity of weathering. The
zones above the sound bedrock (Zone IV) identified at North Anna consist of weathered rock (Zone 1l1), overlain by very dense granular saprolite
(Zone 1IB), loose to dense saprolite (Zone 11A) and finally residual soil (Zone 1). Zones Il and 1B are too dense to liquefy, and there is very little
Zone | present at the site. Thus, almost all of the liquefaction analysis has been limited to the Zone IIA saprolite. Since liquefaction only occurs
in saturated granular soils, computation of Factor of Safety (FS) against liquefaction is limited to granular Zone IIA soils near or below the
ground water table.

Because the degree of weathering generally intensifies towards the surface, the upper Zone liA saprolite is typically looser than the underlying
less weathered saprolite. Liquefaction potential of granular soils is inversely proportional to relative density, i.e., loose soils (low relative density)
have higher liquefaction potential than dense soils (high relative density). Thus, in a typical soil column of Zone |IA saprolite at North Anna, FS
against liquefaction of the near surface soils (below the water table) is low while FS of the deeper denser soils is high. The thickness of the
Zone lIA saprolite varies considerably throughout the site, but a typical thickness is around 30 ft. It is not uncommon to have FS values of
around 1 at the top of the column, with values in excess of 3 at the bottom, within a vertical distance of 30 ft or less.

As noted above, the degree of weathering generally intensifies towards the ground surface. However, this weathering is a chemical process that
causes oxidation of the rock minerals due to exposure to water and air. The oxidation process has different effects on different minerals, with
some minerals, like quartz, being essentially immune. Thus, where the mineral composition of the parent bedrock is varied, as is the case at
North Anna, the degree of weathering in localized zones of the soil can be quite different, and this is reflected in different relative densities. As a
result, liquefaction potential can be significantly different, not only between soils at the top and bottom of the column, but also between adjacent
zones in the column. :

John Davie

Senior Principal

Geotechnical Engr

Bechtel

68

SER 2-234

SER Section
2.5.4.1.10

Applicant has indicated that zone ||A saprolite is not
suitable to support any safety-related structure without
ground improvement and has proposed techniques to
improve subsurface conditions. Soil borings indicate that
I1A saprolite is abundant on the existing plant site and the
ESP site. See Tables 2.5-29, 2.5-32, 2.5-38 ,and 2.5-40.
Construction sections of now abandoned former units 3
and 4, such as intake and discharge piping, containment
pad, etc., might be salvaged and incorporated into the
proposed new facilities. What actions would be taken to
assure that settlement problems associated with centain
sections of the existing plant do not occur at the new sites?

As with existing Units 1 and 2, the foundations for the abandoned Units 3 and 4 reactors are on sound bedrock. When construction was stopped
on Units 3 and 4, the foundations were left in place and the area was backfilled up to around El. 250 ft. This is uncontrolled fill and no new
structures will be founded on it. If any of the new safety-related facilities are to be located in the area of the abandoned Units 3 and 4, the
existing backfill will be removed, along with any remaining parts of the units themselves, excluding the foundation mats, which will be left in
place. For a new reactor that is founded above the level of the abandoned foundations, concrete will be placed between these foundations and
the basemat of the reactor. For other safety-related structures, either concrete or engineered structural backfill will be placed between the
abandoned foundations and the basemat of the structure.

We understand that the drilled piers that were installed for the Units 3 and 4 turbine building are still in place. If new facilities are planned for
that area, these piers and the surrounding soil will be removed.

The Service Water Reservoir pumphouse underwent appreciable settlement due to compression of the underlying Zone 1A saprolite consisting
mainly of micaceous sandy silts. This settlement is documented in Appendix 3E of the UFSAR and is one of the reasons why the ESP
application stated that Zone IIA saprolitic soils would be removed from beneath all safety-related structures or would be modified using ground
improvement techniques. No existing Units 3 and 4 shallow foundations on Zone 1A saprolite will be used for the new facilities. Buried piping is
different from foundations in that there is little or no increase in the net loading on the soil beneath the pipe, and settlement is rarely a concern
for well-bedded buried pipes, even in relatively loose or soft soils. No existing buried pipes will be re-used for new safety-related piping. !n non-
safety-related situations, consideration would be given to using existing buried pipe only if it could be verified that the pipe still met applicable
design criteria.

John Davie

Senior Principal

Geotechnical Engr

Bechtel

69

SER 2-250

SER Section
2.5.6.1

According to Applicant, the North Anna Dam was designed
and constructed to meet the requirements for a seismic
Class 1 structure in support of the existing NAPS units.
Does this mean that Lake Anna could be used for safety-
related water use purposes for the existing units? If so,
why was this not also considered for similar purposes with
the proposed units? '

The North Anna Dam is designed and constructed to meet all requirements for a Seismic Class | structure. Lake Anna is a second independent
source of service water for Units 1 and 2. The other source is the service water reservoir. These two independent sources of water form the
ultimate heat sink for Units 1 and 2. If the service water system was needed to perform its safety-related functions during a design basis
accident, Lake Anna could be a water source. ’

For some new unit reactors (e.g. the ESBWR, AP1000, PBMR, and IRIS) a conventional UHS water source is not necessary due to the passive

emergency cooling system design and the use of water stored in onsite tanks. For the other reactors, where a conventional UHS is required, the
new UHS would be required to meet different seismic criteria than those under which the North Anna dam was qualified for the existing units.
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Rather than pursue a possible lengthy and complex process to determine if the North Anna dam would meet a different set of seismic
requirements for the new units, the applicant chose to select a different UHS water source (a UHS cooling tower over a water storage basin) that
would more readily meet the required seismic criteria.
References:
North Anna Power Station, Updated Final Safety Analysis Report. Revision 38, Updated Online. Dominion. January 10, 2003.
70|(General Why isn't it reasonable to use observed ground water flow [Applicant agrees with the NRC stalff's response and provides the following additional information: Stewart Taylor | Manager, G&HES Bechtel
and settling data for Units 1 & 2 as a predictor for behavior
of Units 3 & 47 Groundwater levels observed during site characterization for Units 1 and 2 are not representative of current conditions because they do not
reflect the presence of Lake Anna, nor do they reflect the alteration of subsurface conditions caused by the construction of Units 1 and 2. The
NAPS UFSAR (Reference 1) notes that the filling of the reservoir raised the local base level of ground-water discharge about 50 feet and
‘ thereby reduced the hydraulic gradient across the site to about 6 feet per 100 feet. Also, the founding of large structures on bedrock and
placement of backfill has locally altered the hydrogeologic characteristics. Therefore, it is not reasonable to use groundwater levels observed
prior to the filling of Lake Anna and construction of Units 1 and 2 as predictors for the hydrogeologic behavior of Units 3 and 4.
With respect to settlement data, the majority of Category | structures for Units 1 and 2 are founded on rock and have not experienced any
significant settlement. The Service Water Reservoir pumphouse underwent appreciable settlement due to compression of the underlying Zone
lIA saprolite consisting mainly of micaceous sandy silts. This settlement is documented in Appendix 3E of the UFSAR and is one of the reasons
why the ESP application stated that Zone 1A saprolitic soils would be removed from beneath all safety-related structures or would be modified
using ground improvement techniques.
The reactors for the new unit(s) will be founded on competent rock or on concrete placed on sound rock, and thus minimal settlement is
anticipated. For other safety-related structures with foundation levels not deep enough to extend into sound rock, the overlying Zone A saprolite
will be removed and replaced with granular structural fill compacted to at least 95% of the maximum dry density obtained from the modified
Proctor test. Depending on the location, this fill would be underlain by (1) sound rock, (2) weathered rock and sound rock, or (3) very dense
granular Zone |IB saprolite, weathered rock and sound rock. These rock and dense soils will undergo minimal settiement, even under high
bearing pressures.
References:
North Anna Power Station, Updated Final Safety Analysis Report, Revision 41, Updated Online 06/15/06, Section 2.4.13, page 2.4-15.
71| 3/2/05 ACRS| 3/2/05 ACRS |The SSE for the proposed units is much higher than the  [Applicant agrees with the NRC staff's response. Joe Litehiser Seismolgy Engr Bechtel
Transcript Transcript SSE for the existing 2 units (0.15 g versus possibly 0.5g). Group Supervisor
154-160 Is this an issue for the existing plants or is it simply a
different way of looking at seismic information?
1ol rmal Operations e .
SER 11-2 SER Section |In this section and throughout the report, it is presumed Applicant agrees with the NRC staff's response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
11.1.31 that fission product inventories scale directly with reactor Engr
thermal power. See, for example, SER Section 15.3.4, p  |In the Application, only the ABWR source terms are scaled proportional to reactor power. Itis a common practice within the industry to assume
15-6, “Source Terms." For some isotopes, this is not that the core isotopic inventory can be scaled proportional to thermal power. In fact, as indicated in ABWR SSAR Section 11.1.3, the ABWR
strictly true. As one example, Cs-134, a critical concentrations of fission and activation products in the reactor coolant are estimated by scaling the standard concentrations in ANSI/ANS-18.1
radionuclide, is produced by neutron capture in in direct proportion to power. However, assuming that isotopes formed by activation of fission products increase proportional to the square of
nonradioactive Cs-133 which is a fission product. Cs-134 |the power, the impact of this increase is evaluated below.
thus scales with the square of reactor fluence not with
reactor power. Is this effect of sufficient consequence to | The ABWR isotopic activities and doses given in the design certification document are increased in the Application by 10%, proportional with the
require modification of any of the radioisotope increase in power from 3926 to 4300 MW1t. This adjustment is made in calculating site-specific activities and doses for both accidents and
concentration tables? routine releases.
As indicated in ABWR SSAR Chapter 15, the design basis accidents considered for the ABWR are based on releases of only iodines and noble
gases to the environment. Since all the isotopes of iodines and noble gases are produced principally as either fission products or daughters of
fission products, it is reasonable to assume that their activities are proportional to reactor power, as advocated in TID-14844, the well-known
document referenced in 10 CFR 100. Hence, neutron capture effect is not an issue for accident doses.
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In evaluating effluent doses from routine relegses, particulates are considered in addition to iodines and noble gases. Of the 68 gaseous and
liquid effluent activities shown in ABWR SSAR Tables 12.2-20 and 12.2-22, respectively, by inspection it appears only six isotopes are formed
primarily by neutron capture in either a fission product or a descendent of a fission product: Sr-89, Rh-106, Ag-110m, Sb-124, Cs-134, and Cs-
136.

Since the power multiplier is 1.10, the square is 1.21. Therefore, if one assumes that these six isotopes increase by the square of the power
increase, a further increase in the activities of the affected isotopes by about 11% is possible.

The effluent concentration limits (ECLs) in 10 CFR 20 Appendix B, Table 2 are indicative of the dose significance of isotopes in liquid and
gaseous effluents. In Application ER Table 5.4-6, the activity concentrations in liquid effiuent are compared to the ECLs. [t is seen from this
table that the liquid effluent concentrations of the six isotopes are well within the limits, with Cs-134 having the largest contribution at 2% of the
ECL. As indicated in the footnote of Application ER Table 5.4-6, the effluent concentrations in the table are obtained by taking the composite
maximum activity for each isotope from multiple reactor designs (AP1000, ABWR, ESBWR, and ACR-700). The Cs-134 concentration of 1.8 x
10°® uCi/ml for the site is due to AP1000, which has an activity release for Cs-134 that is about 50% higher than ABWR. In fact, the ABWR
activity is not bounding for any of the six isotopes, with the bounding composite value for each isotope being higher than the ABWR by at least
50%. Hence, increasing the ABWR activities by 11% will have no impact on the liquid effluent concentrations and doses presented in the
application.

In Application ER Table 5.4-7, the activity concentrations in gaseous effluent are compared to the ECLs. It is seen from this table that the
gaseous effluent concentrations of the six isotopes are well within the limits, with Cs-134 having the largest contribution at 0.0008% of the ECL.
Based on these insignificant contributions, it may be concluded that increasing the ABWR activities by 11% will have no impact on the gaseous
effluent concentrations and doses presented in the application.

Based on the above discussion, it may be concluded that the neutron capture effect is not of sufficient consequence to require modification of
any of the radioisotope concentration tables in the Application.

References:
Document 23A6100, ABWR Standard Safety Analysis Report, General Electric, Revision 8.

TID-14844, Calculation of Distance Factors for Power and Test Reactor Sites, U. S. Atomic Energy Commission, March 1962.

73

SER 11-2,
SSER viii

SER Section
11.1.3.1,
SSER Exec.
Sum.

The thermal power limit was increased to 9000 MW (SSER
viii) with an appropriate scaling of isotope concentrations.
However, the original plant designs were based upon
particular temperature and flow conditions and a power
increase would appear to produce a shift in one or the
other of these numbers. Wouldn't this factor contribute to
increased fission product release that is greater than a
linear extrapolation?

The SSER alludes to an increase in power from 4300 to 4500 MWt per unit, resulting in a total power of 9000 MWH1 for the two new units. This
change reflects the explicit addition of the ESBWR in Revision 6 of the Application, with the incorporation of ESBW R-specific information from
Revision 1 of the ESBWR DCD. In Application revisions prior to Revision 6, the ESBWR was assumed to be bounded by the ABWR at a power
of 4300 MW1.

As indicated in Table 12.2-1 of the ESBWR DCD, the ESBWR is rated at 4500 MWt. Since the power of the ESBWR is not being changed from
the DCD to the Application, there is no need to scale the source terms that are obtained from the ESBWR DCD and used in the ESP
Application. However, as stated in Section15.3 of the SSAR and Section 7.1.3 of the ER, since the ESBWR is still in the process of being
certified by the NRC, the ESBWR activities and doses in the Application have been increased by a margin of 25% to cover uncertainty; this does
not represent an increase in power. It should be noted that the ESBWR is the only design being evaluated at 4500 MWt. The source terms for
the other designs being considered for the ESP site are not being scaled up to 4500 MWt.

References:

Document 26A6642, ESBWR Design Control Document, Tier 2 Material, General Electric, Revision 1.

Sharad Jha

Principal Nuclear
Engr

Bechtel
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SER 11-3

SER Section
11.1.3.2

Identical values are quoted for maximum annual dose
equivalents during normal operation for both thyroid and
total body doses. This would appear to imply that air or
water exposure to radioactive iodine is inconsequential. Is
this not an unexpected result?

Applicant agrees with the NRC staff's response and provides the following additional information:

Reflecting the source terms prior to Revision 6 of the Application, SER Section 11.1.3.2 indicated that the maximum total body dose from liquid
effluents would be 1.3 mrem to an adult and that the maximum thyroid dose would be 1.3 mrem to an infant. These doses are for different age
groups. ltis just a coincidence that both organs were calculated to receive the same dose. Each organ dose is calculated independently based
on the intake pathways and organ- and isotope-dependent dose conversion factors. For North Anna, the most significant contributor to the total
body dose is the fish ingestion pathway while the thyroid dose is primarily due to the drinking water pathway. Hence, having similar doses for
thyroid and total body does not imply that iodine contribution is inconseguential. ;

Sharad Jha

Principal Nuclear
Engr

Bechtel
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- 'Page— | :Section.” : o T : - ST . L R L LTS : : S i (Note 1)
75/SSER 11-1  [SSER Section [Is there a regulation or other authoritative definition of 10 CFR 50.2 contains the following definition: “Source term refers to the magnitude and mix of the radionuclides released from the fuel, Sharad Jha Principal Nuclear Bechtel
111 “source term?” If so, please provide it. expressed as fractions of the fission product inventory in the fuel, as well as their physical and chemical form, and the timing of their release.” Engr
References:
10CFR50.2
76]SSER 11-1  |SSER Section [Based on the PPE for Units 3 and 4, what radiation dose is{(a) Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
11.1.1 received (a) immediately outside the reactor containment Engr
and (b) at the EAB boundary, from direct transmission of
radiation through the reactor shield?
(b) As indicated in Application ER Section 5.4.1.3, the direct radiation dose at the site boundary is expected to be negligible (less than 1 mrem Sharad Jha Principal Nuclear Bechtel
per year). Engr
77|SSER 11-2 |SSER Table |Legal Question: Table 11.1-1 refers to the Part 50
11.1-1 Appendix | doses as “objectives.” Please explain how
these objectives are included in the proposed ESP and
whether they are legally enforceable. Please explain
whether it would it be a violation to exceed these
objectives.
78| SSER 11-2 [SSER Table [Legal Question: Table 11.1-1 refers to the Part 50
11.1-1 Appendix | doses on a per unit basis. Please explain
whether it is your position that, since the Dominion group
of companies would have four reactors on the site, it
would be allowed to quadruple the amount of radiation it
can release under Appendix 1?
79|SSER 11-2 |SSER Table |Legal Question: Table 11.1-1 refers to the 40 CFR Part
11.1-1 190 environmental dose standards. Would it be a violation
to exceed these standards? How will they be incorporated
into the proposed ESP?
80|SSER 11-2 |SSER Table [Legal Question: Table 11.1-1 specifies that the 40 CFR
11,41 Part 190 dose limits are for the entire site and apply to all
operating units. How will the Part 190 25 mrem/yr total
body dose limit be allocated between the two existing
reactors (Units 1 and 2) and proposed Units 3 and 47 How|
will compliance be monitored and measured?
81|SSER 11-3 |SSER Section |The SER states that the Applicant calculated a collective  |Applicant agrees with the NRC staff's response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
1111 whole body dose for the population within 50 miles of the : Engr
ESP site. Please provide this collective whole body dose [The doses in ER Table 5.4-12 are calculated using the LADTAP |i and GASPAR Il computer programs, based on a PPE approach of taking the
amount and the calculations supporting it. Please confirm [composite maximum release of each isotope from multiple reactor designs. The table also shows that the natural background radiation dose to
whether this dose is based on the PPE maximums and that|the population is 9.2 x 10° person-rem per year. Hence, the refative contribution from the new units is insignificant. Although the dose from the
it segregates the existing units from the proposed units.  [existing units is not shown in the Application, Table 11B-8 of the UFSAR for the existing units indicates a total population dose of 12.7 person-
rem per year from Units 1 and 2.
References:
NUREG/CR-4013, LADTAP Il - Technical Reference and User Guide, Prepared for the U. S. Nuclear Regulatory Commission by Pacific
Northwest Laboratory, April 1986.
NUREG/CR-4653, GASPAR i - Technical Reference and User Guide, Prepared for the U. S. Nuclear Regulatory Commission by Pacific
Northwest Laboratory, March 1987.
North Anna Power Station Updated Final Safety Analysis Report, Revision 38.
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SSER 11-3

SSER Section
11.1

NRC Reg. Guide 8.29 uses a coefficient of 4 x 10™ fatal
cancers per rem for purposes of occupational radiation risk
estimates and states that “the scientific community
generally assumes that any exposure to ionizing radiation
can cause biological effects.” Assuming (a) a linear no
threshold application of the Reg Guide coefficient, (b) that
proposed Units 3 and 4 operate for 40 years, and (c) using
the population estimate provided by the Applicant in
response to RAl 2.1.3-1 (SER page 2-8), please calculate
and provide the estimated number of additional fatal
cancers resulting from routine operation of Units 3 and 4
for the 50 mile radius area assuming the two units operate
for 40 years.

Applicant agrees with the NRC staff's response and provides the following additional information:

Note that the requested calculation applies the 2065 peak population of 3.7 x 10° for the entire 40-year operation duration from 2025 to 2065,
and therefore overstates the consequences. If the 2040 population projection were used as an intermediate value, less than one fatal cancer
would be projected.

Sharad Jha

Principal Nuclear
Engr

Bechtel

83

SSER Section
1111

Have you calculated or estimated the collective whole
body dose for the population within 50 miles of the ESP
site in the event of a fuel melt DBA? If so, please provide
these data and the basis for your estimate or calculation.

Applicant agrees with the NRC staff's response and provides the following additional information:

Dominion also did not calculate accident doses to the population. In accordance with NUREG-1555, population doses within 50 miles are
calculated for routine releases only. As there is no regulatory requirement to calculate population doses from accidents, this calculation has not
been performed.

References:

NUREG-1555, Standard Review Plans for Environmental Reviews for Nuclear Power Plants, U.S. Nuclear Regulatory Commission, October
1999.

84

SSER 11-4

SSER Section
11.1.3.1

Legal Question: 10 CFR § 20.1301(a) specifies that “each
licensee" shall conduct operations so that the TEDE to
individual members of the of the public from the "licensed
operation”" does not exceed 100 mrem per year, exclusive
of background. In the case of multiple reactors at a site,
would it ever be possible to multiply the maximum dose
allowed by the number of units so that a four unit site could
provide an exposure up to 400 mrem per year to an
exposed individual? If this is ever possible, under what
conditions would it be allowed?

Sharad Jha

Principal Nuclear
Engr

Bechtel
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SSER 11-4

SSER Section
11.1.3.1

The SSER refers to Table 5.4-11, which specifies that the
total radioactive effluents from the plants will produce a
dose of 6.4 mrem/yr and that the total from the “existing
units” is 0.32 mrem/yr. Is this correct? Why does the PPE
for the two new reactors show them emitting twenty times
the amount of radiation as the two existing reactors?

Applicant agrees with the NRC staff's response and provides the following additional information:

Whereas the doses for the existing units calculated using the Offsite Dose Calculation Manual (ODCM) are fairly realistic, the doses for the
proposed units are very conservative. A comparison of the liquid effluents indicates that the composite activities released from the proposed
units are about twice as high as those in the effluent report for the existing units. A comparison of the gaseous effluents indicates that the
activities released from the proposed units are about one hundred times higher than those in the effluent report for the existing units. These
conservative, bounding estimates of activity releases for the new units therefore explain the factor of 20 between the projected doses for the
new units and the actual doses for the existing units.

Sharad Jha

Principal Nuclear
Engr

Bechtel
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SSER 11-4,
11-5

SSER Section
11.1.3.2

The SER states that it performed independent evaluations
or calculations and obtained "similar” results for the
following tables of data provided by the Applicant. Please
provide the Staff's independent calculations, evaluations,
and similar results for Tables 5.4-6, 5.4-7, 5.4-8, 5.4-9 and
5.4-10 of the ER.

Applicant has no additional information.

87|

SSER 11-4,
11-6

SSER Section

11.1.31,
11.1.3.2

The SER states that the Applicant’s results of 6.4 mrem/yr
for the whole body, 27 mrem/yr for the thyroid, and 11
mrem/yr to bone are smaller than the maximum doses
specified in 40 CFR § 190.10(a). Did the Staff calculate
the results? What were the Staff's results for whole body,

Applicant has no additional information.

thyroid, and boune?
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SER 13-1

SER Section
13.3

In the event of an emergency, what are the respective
responsibilities of Dominion Resources, Virginia Electric
Power Co., Dominion Nuclear North Anna, North Anna
Power Station (the Applicant) and Old Dominion Electric
Corporation? Would personnel from these respective
organizations have to work in close cooperation on
emergency issues?

Virginia Electric and Power Company-and Dominion Nuclear North Anna (DNI:ILA) are subsidiaries of Dominion Resources, Inc. Virginia Electric
and Power Company (dba Virginia Power) operates the existing units at the North Anna Power Station site. DNNA is the ESP applicant.

If Dominion were to proceed with the development of new units at the ESP site, it would enter into an arrangement with Virginia Power to
coordinate and implement an integrated emergency plan. Personnel from various Dominion Resources subsidiaries for would act in close
cooperation in the event of an emergency.

Old Dominion Electric Cooperative holds a financial interest in the existing North Anna units but ODEC personnel are not involved in any aspect
of plant operations, including response to emergencies.

John Costello

Supervisor, Nuclear
Emergency
Preparedness

Dominion

90

SER 13-3

SER Section
13.3.1.1

The SER uses the term ETE (evacuation time estimate)
and also refers to “the ETE” as if it is a specific document.
Are all SER references to “the ETE” a reference to the
“EM/TECO01-220, “Evacuation Time Estimates for the North
Anna Power Station and Surrounding Jurisdictions,” dated
November 2, 20017 Please provide "the ETE."

Applicant agrees with the NRC staff's response.

John Costello

Supervisor, Nuclear
Emergency
Preparedness

Dominion

91

SER 13-13

SER Section
13.3.1.1

Section 13.3.3.3 covers “Onsite Emergency
Organizations.” For purposes of the ESP application, is
the NAPS site (beyond the ESP boundary) considered not
“onsite?” If not, please explain how the term onsite and
offsite are used with regard to emergency planning. Are
NAPS and ESP treated as one site?

Applicant agrees with the NRC staff's response.

John Costello

Supervisor, Nuclear
Emergency
Preparedness

Dominion

92

SER 13-37

SER Section
13.3.3.10.3

The SER states that “Dominion would use both fixed and
portable radiation monitoring equipment to perform dose
assessment...” Does the use of the word “Dominion” here
also include Virginia Power and Dominion Nuclear North
Anna?

Applicant agrees with the NRC staff's response.

John Costello

Supervisor, Nuclear
Emergency
Preparedness

Dominion

93

SER 13-39

SER Section
13.3.3.111

The SER states that "evacuation decisions would be
based on dose projections or offsite monitoring results."
Section 5.9.6 "Radiological Monitoring" in the North Anna
EIS provides a general description of the offsite monitoring
to be carried out at Units 3 and 4. Please explain why this
information is not included as a part of the SER.

Applicant agrees with the NRC staff's response

John Costello

Supervisor, Nuclear
Emergency
Preparedness

Dominion

94

SER 13-44

SER Section
13.3.3.11.3

The SER states that the Staff “applied current
requirements” on Federal guidance relating to protective
action recommendations (in the event of an accidental
release of radioactivity). The Staff acknowledged that the
Federal guidance may change and that “fa] COL or OL
applicant should address any such changes, and the staff
will determine compliance with the requirements, in this
area during a COL or OL review.” The Board has the
following questions related to this statement in the SER:

95

A. Legal Question: Please explain how this statement in
the SER comports with 10 CFR § 52.39(a)(1) which states
that the “Commission may not impose new requirements,
including new emergency planning requirements, on the
early site permit or the site for which it was issued, unless
the Commission determines that a modification is
necessary either to bring the permit or site into compliance
with the Commission’s regulations and orders in effect at
the time the permit was issued, or to assure adequate
protection of the public health and safety or the common
defense and security.”
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96

B. Legal Question: Contrary to the statement in the SER,
does 10 CFR § 50.39(a)(1) mean that the Applicant is
immunized (grandfathered) against any more stringent
regulatory requirements or guidance for up to 80 years (the
term of the ESP (20 years) plus extensions (20 years) plus
the term of any COL (40 years)) unless a change can be
shown to be “necessary . . . to assure adequate protection
of the public health and safety or the common defense and
security?”

97|

C. Legal Question: The SER states, at page 13-49, that
“the staff did not consider the extent to which future
radiological protection procedures would address
radiological protection and onsite contamination control
functions.” Would the Applicant be exempt from these
future procedures (unless they are shown to be necessary
to assure adequate protection of public health and safety)?

Applicant agrees with the NRC staff's response and provides thé following additional information:

SER Section Sharad Jha Principal Nuclear Bechtel
15.3.1 Design Based Accidents for the ABWR and AP-1000 Engr
reactor designs would bound the DNBs for CANDU and Application SSAR Section 15.3 states that the ACR-700 source term information is preliminary but is expected to be bounded by the AP1000
gas-cooled reactors? LOCA. It further states that the advanced gas reactor designs (GT-MHR and PBMR) use mechanistic accident source terms and postulate
relatively small environmental releases, compared with the water reactor technologies.
Application SSAR Section 15.1 states the following about the AP1000, the ABWR, and the ESBWR: “The accidents for some of the newer
reactor types being considered are not as well defined as those for these LWRs and, hence, the accepted analytical methodologies and
assumptions applied to LWRs may not apply to these newer reactors. However, because of their greater potential for inherent safety, the
accident radiological consequences of the other reactors being considered for the site are expected to be bounded by the AP1000, the ABWR,
and the ESBWR. If one of these other designs is eventually selected for the ESP site, the COL application would either verify that the AP1000,
the ABWR, and the ESBWR doses are bounding or provide a complete evaluation of accident radiological consequences compared with
regulatory limits.”
100|SSER 15-3, |SSER Section |The SSER states that the Applicant’s response to Applicant agrees with the NRC staff's response and provides the following additional note: Sharad Jha Principal Nuclear Bechtel
15-9 15.1 Supplemental RAI 1 revealed that the highest 2-hour dose Engr
at the EAB for certain of the ESBWR DBAs does not occur|Note provided by Applicant: As indicated in the footnotes of Application SSAR Tables 15.4-12b and 15.4-23b, the maximum EAB doses for two
in the first two hours. How did the Staff handle this fact in |ESBWR accidents (Failure of Small Lines Carrying Primary Coolant Outside Containment and LOCA) occur between 2 and 4 hours but are
developing its proposed site specific X/Q values in Table [calculated based on the maximum X/Q between 0 and 2 hours.
15.3-17
101|SSER 15-6 |SSER Section |Given that the Applicant and Staff have each calculated  |Applicant agrees with the NRC staff's response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
15.3.2 the site specific X/Q values for this ESP site, why should Engr
the “postulated X/Q values in the certified ABWR DCD” or |In any COL proceeding referencing the North Anna ESP, the COL applicant would demonstrate that postulated X/Q values from the design
the proposed X/Q values for the AP1000 DCD be used? |certification document for the selected design bound the site specific X/Q values established in the ESP proceeding.
102|SSER 15-6 [SSER Section |The SSER states that “Smaller X/Q values are associated |Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel

156.3.3

with greater dilution capability, resulting in lower
radiological doses. The radiological consequences are
thus inversely proportional to the X/Q values.” Don'’t you
mean that they are directly proportional? Please explain.

Engr
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103|SSER 15-7 |SSER Section |The SSER states that “the applicant provided a set of Applicant agrees with the NRC staff's response and provides the following additional information: Sharad Jha Principal Nuclear Bechtel
15.3.3 bounding reactor accident source terms as a set of PPE Engr

values.” Please explain how the the Staff knows that, in | The source terms used for design basis accident (DBA) analyses are from the design certification documents for the AP1000, ABWR, and
fact, the Applicant's source terms are bounding. In this ESBWR.
context, does “bounding” simply mean that, by definition,
the ultimate reactor accident source terms in the COL must|References:
be within the PPE in order to comply with the ESP?
AP1000 Document No. APP-GW-GL-700, AP1000 Design Control Document, Tier 2 Material, Westinghouse, Revision 2, 2002.
Document 23A6100, ABWR Standard Safety Analysis Report, General Electric, Revision 8.
Document 26A6642, ESBWR Design Control Document, Tier 2 Material, General Electric, Revision 1.
104|SSER 15-8 |SSER Section [The SSER states that the Staff “has verified the design Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
15.3.5 specific source terms the applicant has provided.” Please Engr
describe what the Staff did to verify these source terms.
105|SSER 15-9 |SSER Table |[The SSER states that the Staff intends to include the site- |Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
15.3-1 specific X/Q values listed as site characteristics in Engr
Appendix A in any ES Table 15.3-1 includes a value for “4
to 30 day LPZ." Why is this value not included in Appendix
A.3?
106|SSER 15-9 |SSER Section |The SSER states that the Applicant calculated the Applicant agrees with the NRC staff's response. Sharad Jha Principal Nuclear Bechtel
15.35 radiological consequences at the EAB and LBZ boundary Engr
based on the ESBWR source term and X/Qs and that the
results obtained by the Applicant are below the TEDE
doses specified in 10 CFR § 50.34(a)(1). Please describe
what the Staff did to verify the Applicant’s calculations.
107|SSER 15-9 [SSER Table [Why are the dispersion factors in Table 5-14 in the Draft  |Applicant agrees with the NRC staff's response and provides the following clarification: Sharad Jha Principal Nuclear Bechtel
15.3.-1 EIS different from the dispersion factors in Table 15.3-1 in Engr
the SSER? The second row in the example table in the question contains 0-8 hr X/Q values for the LPZ, not the EAB.
Example: EIS Table 5-14 SSER Table 15.3-1
0-2 hr. EAB 3.3x10° 226 x10™
0-8 hr. EAB 217x10° 2.05x10°
8-24 hr LPZ 1.5x10° 1.3x10°
1-4 D. LPZ 1.2x10° 5.58 x 10
aeneraliQuestions _ .
108|Responses to Some RAls posed complex questions that did not always |Applicant agrees with the NRC staff's response and provides the following additional information. Joseph Hegner Licensing Lead Dominion
RAls (one of appear to be completely addressed in the response. Two
nine). examples are RAI 3.8-9, which addresses the increase in  |Note: The RAl that addressed the increase in neutron dose in gas-cooled reactors is RAI E3.8-9.
neutron dose from the Gas Cooled Pebble Bed reactor,
and E 3.8-16, which requests in-core differences in LWRs |Prior to answering any Request for Additional Information (RAI), the applicant and NRC staff typically have a conference call to make sure that
and Advanced Reactors with respect to seven cited the question is understood. This discussion may affect the applicant's response, focusing it on the information that the NRC staif is seeking.
features. What actions would NRC typically take to obtain [When an applicant submits information that the NRC considers inadequate in response to its RAl, the NRC Staff typically obtains the information
the information requested? by supplementing its original information request or by sending additional requests to the applicant.
109{General General If a plant is built that derives from the current ESP, are Applicant accepts the NRC staff's response and provides the following additional information: Tony Banks | Environmental Lead Dominion
there any regulatory repercussions if actual release rates
and doses exceed the values approved in the ESP? In any COL proceeding referencing the North Anna ESP, the applicant would be required pursuant to 10 C.F.R. § 52.79(a)(1) to demonstrate
that the PPE source terms bound the source terms for the selected design. If the applicant demonstrates that the PPE source terms are
bounding, the dose values calculated in the ESP will also be bounding. If the applicant cannot demonstrate that the PPE source terms are
bounding, it would be required to seek a variance pursuant to 10 C.F.R. § 52.93(b) and demonstrate compliance with the same technically
relevant criteria considered in the ESP proceeding. See also COL Action Item 11.1-1.
110]General General Does NRC regularly check actual routine releases from Applicant agrees with the NRC staff's response. Tony Banks | Environmental Lead Dominion
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111|SER xiii SER Exec. The Part 52 ESP process is intended to address and 10 C.F.R. § 52.39(a)(2) accords finality to “those matters resolved in the proceeding for issuance or renewal of the early site permit” but does not| Joe Hegner Licensing Lead Dominion
Sum. resolve site-related issues. The SER serves to identify further define those matters. Dominion interprets that the “matters resolved” in the ESP proceeding consist of those issues that the NRC staff
matters resolved in the Staff’s safety review and to identify [has resolved in its SER and FEIS, unless reversed upon adjudicatory review, and any other matters resolved upon hearing in the ESP ‘
remaining items to be addressed in a later proceeding (CP,|proceeding. If a COL Action item defers the resolution of some issue to the COL proceeding, that issue (i.e. how that action item will be
COL, or a design certification proceeding). Many site resolved) may be considered in the hearing on the COL application.
issues are not resolved because they are related to final
design or are simply put off to later licensing actions.
Might it be assumed that only those issues resolved in the
SER, FEIS, and Commission rulings and decisions will be
considered resolved for purposes of future hearings? If
this is not the case, how are carryover site-related issues
flagged for handling if they are not listed in an action file
such as the COL Action Item list?
112|SER 2-88 SER Section |COL Action ltem 2.4-6 requires that an Applicant should  |Applicant agrees with the NRC staff's response. Doug Kemp Mechanical Engr Bechtel
2443 demonstrate that the UHS reservoirs are designed to Group Supervisor
satisfy the NRC’s regulations. The NRC Staff says that
the detailed design of underground UHS reservoirs is not
within the scope of ESP review. Is it true that an ESP
permits some site work including the possible construction
of cooling towers? If so, could this issue and COL Action
Item 2-4-7 fall between the cracks?
113 SER 2-89 SER Section |COL Action Item 2.4-7 concerns the adequacy of the Applicant agrees with the NRC staff's response. Doug Kemp Mechanical Engr Bechtel
2443 remaining liquid volume stored in the UHS. How do you Group Supervisor
determine what is adequate or are you saying that that
determination be made and incorporated into a plan of
action?
114|SSER A-7 to |SSER Section |Why aren't the following Action Items identified for a COL
A-9 A-2 application?
115 A. Radiation exposures to construction personnel should {Applicant agrees with the NRC staff's response and provides the following additional information: Tony Banks | Environmental Lead Dominion
be reevaluated in light of the specific steam supply system Project Director
chosen. A projected person-rem exposure of 120 person- |The projected person-rem exposure of 120 person-rem/yr is a very conservative estimate based on a peak work force of 5000 workers (for two SME - Marvin
rem/yr. gives some likelihood of adverse health effects units being constructed simultaneously). This estimate reasonably encompasses the work force that would be required for any specific steam Smith
when projected over the entire construction cycle. See  |supply system chosen. It is therefore not expected that the choice of the specific steam supply system would cause this estimate to be
Section 4.9.4 of NUREG 1811. exceeded, and the NRC staff saw no need for a confirmatory analysis in a COL application.
B. The impact of localized fogging on transportation Applicant concurs with the NRC staff's response. Tony Banks Environmental Lead Dominion
accidents should be evaluated.
C. The potential release paths of radioactivity into the Applicant agrees with the NRC staff's response and provides the additional following information: Tony Banks Environmental Lead Dominion
environment during normal operation should be
established and evaluated. COL Action Item 2.3-3 requires the COL applicant to verify specific release point characteristics and specific locations of receptors used to
generation long-term (routine release) atmospheric dispersion site characteristics.
D. The procedures and equipment to be used to maintain |Applicant agrees with the NRC staff's response. Tony Banks | Environmental Lead Dominion
tritium releases and concentrations below EPA limits
should be defined.
E. Specified allowed soil settling rates should be The reactors for the new unit(s) will be founded on competent rock or on concrete placed on sound rock, which may include the abandoned John Davie Senior Principal Bechtel
readdressed in light in of subsoil compositions identified  |Units 3 and 4 foundations, and thus minimal settlement is anticipated. For other safety-related structures with foundation levels not deep Geotechnical Engr
for the COL. enough to extend into sound rock, the overlying Zone 1A saprolite will be removed and replaced with granular structural fill compacted to at least
95% of the maximum dry density obtained from the modified Proctor test. Depending on the location, this fill would be underlain by (1) sound
rock, (2) weathered rock and sound rock, or (3) very dense granular Zone 1B saprolite, weathered rock and sound rock. These rock and dense
soils will undergo minimal settlement, even under high bearing pressures. Such settlement will occur in the short term, i.e., during and/or
immediately after construction. There will be no long-term settlement under the stated conditions. For these reasons, and because the specific
location and adequacy of the foundations are design issues that must be addressed in the COL proceeding, a COL Action ltem on soil settling
rates is not deemed necessary.
116|{SSER viii SER Exec. Appendix A is described as “certain site-related items that
Sum. an applicant will need to address at the combined license
or construction stage” and that “these items . . . are more
appropriately addressed at later stages.”
Dominion Exhibit 1; 26 of 27 2/8/2007



Document
Page

Document

Section

- Inquiry

°~ Dominion Response.

Author/SME
(Note 1)

Title

Organization

A. Legal Question: Does Appendix A run afoul of 10 CFR
§ 52.39(a)(1), which states that an ESP is final and that
thereafter “‘the Commission may not impose new
requirements . . . on the site?” Please provide legal
support and analysis.

B. Legal Question: How does the quoted provision
comport with the Commission’s refusal, when it
promulgated the ESP regulations, to condone the issuance
of “partial” ESP permits. See 54 Fed Reg. 15372, 15378
n.3 (April 18, 1989) (“the Commission declines to follow
the suggestion . . . that partial early site permits be
issued.”). By incorporating so many items to be
determined later, isn’t the Staff proposing a “partial ESP?”

C. Legal Question: How does this provision comport with
the Commission’s statement that “[w]here adequate
information is not available, early site permits will not be
issued?” 54 Fed Reg. at 15378 n.3.

D. Legal Question: Are all of these matters unresolved
within the meaning of 10 CFR § 52.39(a)(2). If not, why
not?

E. Legal Question: Will a petition alleging that the site or
Applicant is not in compliance with a permit conditions,
COL action item, site characteristic, or bounding parameter,
specified in Appendix A be within the scope and litigable
(provided it meets the other criteria of 10 CFR §
2.309(f)(2)) at the COL stage?

Note 1-Author
and SME are
the same if one
name is listed

Dominion Exhibit 1; 27 of 27
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North Anna ESP Application |
ASLB Safety Question No. 48 Response
February 7, 2007 '

ATTACHMENT 1




A

AREVA

Environmental Laboratory Analysis Repart

%9 Resoarch Drive
Westboro, WA 015814

6§08-698.8070

Customer Dominion Nuclaar ReportDate - 01719105 mﬁmmmﬂ
Attontion - Jamea Hreadan Rocolpt Data " Q1A4/U5 PO Box 402, Routa 700
Minaral, VA 23117
Lab. Samplafo. LES5101  CRentid 10 STATION 01A Product  GAMMA SPECTROMETRY
Reforence Date  12/20/04 Analycls Rate O1M1/S Matrix  Ground Water
Activity Conoantration ™Y Measurod Required
Nuelida - 2 «Slgma 18igma NpG MDC Flags
(pCiL} : . {poty) . {poil) - (nCilLy
ACTR228 - B0t +- GTEFOD 340 12E+01
Ag-108m 4ED1 +- 14E+00 7101 24E400
Agi1im SE-01 #/- 2I1E00 1.0E+00 J.7E+00
Ha-140 24400 +~ 3.2E400 1.6E40D 6.1E+00 5,051
Bo? GEH0 +h 156401 735400 26E401 '
Ce-t41 HEQT He 282400 1.4E400 4,8E400
Ca-184 4SEHI0 +- Q8E+0D 4.BEH0 1TE401
- o7 SEO1 4 12E+00 SIE-01 2.0E+0D
Co-68 ZEH00 +e 1.8E+00 B.SE-01 S2E40  1.6E#01
oo - SE03 e 1.8E400 8.08-01 C3IEH0 188401
59 GE+N0 +- 1.BE+01 9.1E+00 3.0E301
a1 TABHID 4~ 1TESD0 B.8E-01 2.0B+00 16501
Ca-137 8E01 +- 1.JEXO . B8.28-01 28E+00 1.8E+01
Fe-50 1.9E400 +- 4.BEH0 ZIEH0 T.0E+00 OB
1131 A9E+DD +. 4BEHI0 2.4E+00 BAEND . 1.0E01
K40 ZE401 +/ 2884 1.3E+01 43E+01 .
grery ZAEHQ0 - JTEHN 1.95+00 70Ee00 . LEE0Y
Mn-54 SEQ1 - 1LEEHID TEED1 . 2TEWO 1.58+01
Nb-g5 S 8EH00 4= 1HEHD 9.76-01 358400 1.5E4+04
Ru-103 ALEH0 + 1.8EHD S BMEM 3.3E+00
Ru-108 B0 +- 158401 768400 28E401
Sb-124 AAEHD 4 426400 295400 7.TEH00
Bb-125 401 - A4EHOD 228+00 TAEW0
5675 B0 H- 205400 B.68-01 A3E+00
285 182400 #- BAE0D 2.6E+0D © BAEWD 308401
95 0E+00 +. 3.0E400 1.58+00 5.2E400 3.0E+01
Flags: a The measwrad MDG I groater then tha required MDC - Approved by
& ‘The activity concemirstion is groater than threo fimes its cno sigma counting unesriainty, ‘ ' g
¢ Poak was found : ALY
- B M. Morena
Reporting Lavel Ratin: MAILED . Sample Control and Maasurerrents Leed
JAN 19 2005
i FRAMATOME ANP Page1 of1
ENVIRONMENTAL tAB
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Bo12

NAPS EXPOSURE CONTROL

02/01/07 THU 13:38 FAX 15408042408

A ' : : Environmental Laboratory Analysis Report
o 29 Reesarch Drive ‘
AREVA ' Westboro, MA 01581
v | : . 508.598-3970
Cugtomer ‘
Daminton Ructesr Product 13 RopertDate 1112105
North Anne Power Station Recelpt Date 0144103
- PDBox 402, Rovla 700 '
" Minerdl, VA 23447
Ain: James Breedg i
3 Activity Cancentration 3Pl Measutad Regquired
. Reference  Anglysls : +- 28@gma . 1Sigma MOC Mne Reperting
LSN  Clienti0 & Description - Datm Date  Nuclide : {pCiL) fci) () (PO} Flags Level Rafio
Graund Wager A ‘ _ ’
 LESSIM 10 STATIONDIA 120972006 0102005 H3 B3PW02 +F BJESIZ  ASEHZ  13E+03 20E+03
Flags: & The measured MDG is grealer than the requird MBC. . : (&'H gis \ ';w !0 S, :
D 2

b The acllvity concentrafiod Is greater than three lmes its one sigma counting uncerteinty,
’ “*\ E. K5, Morano

Sampls Control ard Medsuremants Lead

MAILED

JAN 12 2083

" FRAMATOME ANP
ENVIRONMENTAL LAB

Page 1 of %




A ~_ Environmental Laboratary Analysis Report

AREVA ' " Westhoro, WA 0168
. . 508-896-9870
: Dominian Nuclear
Customer  Cominion Nuciear ‘ ReportData  04/08/05 North Anna Pewer Station
Allention  Jemae Bregden Rocelpt Date  04/0405 PO Box 402, Routa 700
Minacal, VA 23117
Leb. BampleNo, LS053-01  Client it 10 STATION D1A . Product GAMMA SPECTRONETRY
Roforence Date  03/2005 Analysts Date 0410708 Matrix  Ground Water
Adtivity Concantration TRU Weasurad Reqotred
Huellde - +- 2 -8igma 18igow - MDC mMpc - Flags
(pCiL) {pGiN) {pgin) . [pnoii)
AciThe228 0EH0 + 1IE0 B.IE+00 2 1B+
Ag-ADBm 3ED1 +~ 295400 1.4E430 S2ED
Ag-110m AJE+00 +H- 4.2E400 2,18+00 - 8.4E+00
Bs-140 - 3E+00 . BAEQO 276300 8.4E400 8.05+01
Bew7 FEH00 ¢k 2.6E4D1 1.5E40) 49801
Ce-141 23E400 - HEEHQ0 2.8E+00 835400
Ge-144 13401k 22EeD) 1,1E+01 A6E+01
Co-67 AN+~ 278400 1AE+0D ATEH0D
Co-58 S2E+00 # A4EHQ0 LTEND0 8.6E+00 168+
Co-60 1E«Q0 +- ATEHD 1.8E+00 8,85+ 1.5E+01
X TR STEH +- JAEN 1SEAT  S.0EHN
Ce-134 I2EH0 w- .2E+00 155400 5.0E+00 1.86301
Co-137  1SEHI0 +- 3ZEHD 1.4E+Q0 5.55200 188+
Fo89 S2EHT + 9.9E+00 A5E+00 1.9E+04 302401
131 SE+00 s/ B.0E+00 3.4E+00 0.8E+00 1.06+01
K40 AEAO1 4 4,2E+01 2.1E+01 8.2E+01
L3140 3AESD +f- 62E400 JAEH0 . 1B 156+
Mn-64 2AEHQD + 8.0E+D0 1.5BH0 8.3E+00 1.5E+01
Nb-9§ AZEL00 4 §JE:0D 2 9E+00 9.7E¢00 158401
Rue103 4BED1 - 36E+00 1.85+00 6.5E400
Rut-106 1B+ & 27801 . AAEH01 A.7E401
Sh-124 40EVD0 44 TEEHN0 | 3.REH0 136404
‘8128 BAEHD + B8.8E+HOD A.BEHI) CATE
$a75 B0 - 3HEAOD 1.5E+00 7.QE+00
Zn-85 WEHN ¥ 1.7EHDE B.EEHD 3.08+01 3,08+
. Zros 1.OE400 o GAES00 2.5E400 9.0E+00 30E+01
_ Flage: a Tha measursd MDC Is greater than the required MOQ Approved by
b Tha activity concentration iz greater than thres Hmas Inscmulgmq vounting uncartainty. p m g
¢ Paak was found » i et
Reporting Livel Ratin: MA'L% ' Sample on:élw&:::ummmuaau
APR 112005
[ Page 1 of 1
ENvIRONMONT 1B |
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[Ao14

02/01/07 THU 13:37 FAX 15408942408

NAPS EXPOSURE CONTROL

A ‘ | 'Environmental Laborabory Analysis Raport
' 29 Research Drive
A R E VA , ) . Westharo, MA 31581
- : o 503-858-8970
Cmtomur —— )
Denitan Nuckar g i ns:::i tDate: gmmmg
Norh Arma Pawer Station P
" PO Bax 472, Rowt2 700
Minerat VA 23117
Alty; James Bresden
' , Activity Concentration TPU  Massured  Required
o Refsrence  Analysis : -  28igma 18igma MDC moc Reporting
LSN  ChsntID & Dascription Data Date Muclide (poin) (PClL}  {pCIL) POMY  Flags Lewsl Ratla
LE053-01 10 STATION O1A 0BT DAZIIZ005 H3 2BEM2 4 GOE+02 - 3O0CH0E  S4EM2 208463
' npmmm
Flags: a The measursd MDC Is greatar than the raqmred DG,

b The activity mncantm'lmnisgmaterﬂnn fhree times its one sigma cownting mnedarm)r

Paga1of1

hn_sfiss

Samgpte Control and Measurements Load

MAILED

MaY 0 4 2805

FRAMATOME ANP
ENVIRONMENTAL LAB




A ' v - Envirenmental Laboratory Analysis Report

D
 AREVA Womboro WA 01681
: ' 50B-573-6650
Customer DomionMucess ReportDale  01/11106 e <taton
Attetion  James Breadan ReceiptDate 010408 PO Box 402, Reute 700
: Mineral, VA 23117
Lab. Samplo Ko,  L10351-01 Cliertm 10 STATION (A , Product GAMMA SPEGTROMETRY
Referenca Date 1212805 . Analyels Date 01HQ/08 : Matrix  Ground Water
Activily Concentrofion TRU Measured Reqjuired
HNuohide +- 2 .8lgma 1 Sigma Mpe MpS Fags
{pCLL) {poIL) {sCIlL) {rCiL)
AsTh.228 7AEM00 +- BOE+QR . A0ED B.HB00 ‘ e
AgabBm  EED M- 14EM00 70E0 Z3EM0
Ag-110m SR W 24EW0D 126400 4.3E+00
@e-140 22E400 +- 0500 - BOEHOD 755400 E.0E+01
Bs-7 4EHID +- 15E+01 TAEH0 - 2.6E+01
Ca-141 4ED1 3 20Bv00 0.9E:01 8.3E+00
. Ce-144 LA - BEEHOD AIE+00 1.56+01
Co-57 1ER0 ¢ 1LIEHD BAEQT  1.8EHD
Go-58 B0 - 18E40 80E01 AZE+00 156401
Co40 (JEDT 4k 202400 9B 3FEY00 1.5EX01
o581 A6 o 1LTEO! BIE+OD 3.0E401
Oe-134 SE01 +/- 2.2E%00 1.1B+00 3.8E+00 1.6E401
Os-157 HE01 4 188400 © BIEM 3200 1.8E+01
Fe-68 SE01 +- 3GE+G0 20E400  G.BE+00 205+
=131 80E+00 +~ 4.8E+I0 ZAE+D0 858+01 1.0B+04
K40 195401« 34E+DY 1.6E+01 528401 :
La-140 ZESHID + AGE+OD 235400 B.GEDD 1.56+01
. M8 1B+ LTEHD - B2ED 208400 1.58401
Npg5 ~EQ1 +. 240D 1.0E+00 3TEH0 1.58+01
Rud BEO1 +- Z0E400  BBEW 3EEH00
Ru-106 AEHY . 17EOL B4EDD . BOESO!
8p-124 SO0 4. S2E+D0 285400 §.5E+D0
8125 BED1 . 43400 228400 740
Bo75 17E400 +/ 1.85+00 BAB-04 A0E+00
2065 OSE+00 +f TIEGD 3.9E+00 1.2E+01 U1
Zr85 22E+)0 +- 3OE+00 1:56+00 495400 3.OEH01
Flags: a Thameasured MDG ls greater than She required BMDG Approved by
b The sctivity concentration is grastar than thrgeﬂms its one sighia cbunting uncartainty. y o i /1'1‘ Ol
¢ Peakwas found )
. . E. M. Moreno
Raperting Lavet Ratla: ) Sample Gontrol & Megsursments Supsiviser
¢ Rarbara Thompaon . ' © Page1of1

" Steve Tipsword
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ido04

194 FAX 15408942408

02/01/07 THU 13

NAPS EXPOSURE CONTROL

A

Errvlfonmenlal Laboratory Analysis Report

. 29 Reseerch Drive

i B08-873.6650
Cuntomer .
Dominion Nuclear Product -3 Report D;": gm
North Anna Power Station Receipt Dats-
PO Bux 402 Rouis 700
-Mingsl, VA 23117
Altn: James Breaden

Activity Concentration TPU Measured Requlred )
Referance  ARnalysls. : ) e Z'SIW 1 Eigma . Jar MBC Reporting
LSN  ChentiD & Pescription ' {peiny {sCH)  {(pCHL)  (PCIL} . Flags Level Ratls

© 110351-0% 10 STATION G1A

Ea!e Oale Huclide

12128:2095 01/082008 HI

FAEHZ ¢ BSE+DZ

SOE/02  1SE403  20B+05

Flags: a The measured MOC is ¢rfe ster han the requined MDC,
b The sctivity concantration Is-graster than three imes its one sigma counting uncertainty,

¢ Barbara Thompson
Shove Tipsword

Page 1 of1

Approved by

Glilpuo 8o

{ 1 E M. Morern
Sample Conlr! & Measurements Supervisor




A

AREVA

Environimental Laboratory Analysls Rebon

. 29 Research Drive
Westhoro, MA 01581

508-572-6650 ,
Customar Dominlan Nuciear Report Date  07/43/06 :::;mn:imsmm
Attonflon  Barbera Thompann " Receipt Data  0708/06 PO Box 402, Route 700
Mineral, VA 23117
Law SamplaNo. L1107501  Gllentld  LOC OODE 10 STATION 01A Product GAMMA SPECTROMETRY
ReferencuDate  0BR2AUG  Analyela Deta O7/12108 Matrix  Ground Water
‘ Actlylty Conventration TPV " Weasured Required
Nuzlide +- 2 -8ipma . 18igma mMDC MDC Flags
(PO} : (pOIL) {RCiAL) (pOIN)
" Acthaze AGEQD +H- T.OEHQ | 36E00 | 1.3E+0
AgA08m 2501+~ 1.3EM00 . 6SEO1 235400
Ag-tgm {E1 +- 23E:00 t1AEM00 4,16+00
Ba-140 AAEMD +- LIEH00 K TZEA00  BOES01 |
Be7 AAES0Y +h 14Ee01 P O72EW0  ZTEs0l
Ceq4t’ 1E-01 +- 31Es00 i 1.6E+00 538400
Ce144 . AEs0 4 1.9E+01 © 5AE+0D 182201
Cob7 T A3EL00 +. 136400 8.6E-07 Z4E+00
coss ~EO1 o 158400 7 .6£-01 288+00 1.5E+01
~ Cogl OE01 4k 1.8E400 . a1EM 3EELA0 1.5E+01
- Cr81 NAEO1 4 1BEO1 . a1E00 3.JE+D1
CoiM4 2E+D} w~ 1.7E40Q AEE-Q1 2,6E+00 1.5E4+01
Cs137 "14E*00 +f- 1.7E400 B.4ED1 2,15+00 18801 -
- Fo50. -8B01 4 3.7E00 1.9E+00 6.3E+00 30801
1131 AAEH0 +- B2B400 266400 9.6E+00 1.0Es0i
| K4a SEH00 +- 24E401 D 128401 4588 '
La140 ALEHO0 +- ASEHOD 21E+00 . BAR0 15E401
" Mnedd BE01 -~ 15EHD 8.2E-01 ZIEH0 1.5E+1
_Nb85 AAEHI0 +- 1.9E+00 £,3E-01 358400 1.56401
_Ru-103 AZESRY #h 1.8B0D 8EEQ1 3EEHD
Ru-108 SEHT 4 16E+O1 | OPSEHDD 288+01
8h-124 AAEHOD 44 AZE+O0 24AEH0- _B2E+H0
. &b28 22EH00 4+ 4AE+00 226400 7AE40D
. 8e785 1.3E400 #4 22E+00 1AE+00 37E+00
2065 A.8E400 #. 3.7E+00 1.8E+00 TAEMGD - J0EeH
Z#95 BE0) +- 20E40D 1AE+0 5.2E+00 3.0E¢M
Flags: @ The measurod MDG i greater than tha raquirad MDG Approved by

. b_The aclivity conagntration Is greater than Ihroe timex ita ons eigma counting uncertainfy.

Reportittg Laval Ratle;

< m James Bﬁédon
‘Stevis Tipsword -

00

[ Pankwasfomd

Paget at1

thal 2 Maasurements Supervisor

Rasults are only. applable 10 the eample as racaived at the leboratory, Reparl should natbe lepmduead uniess In ita entirety.
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@R ooe

NAPS EXPOSURE CONTROL

02/01/07 THU 13:35 FAX 15408942408

AN

- Environmentai Laboratory Analysis Report

. 29 Research Drive
A R E v A - VWestboro, MA 04581
g S03-573-0850
Customer ,
Notth Anna Sowet Station RoceiptDate  07/05108
PO Box 402, Route 700
Hineral, VA 23117
Attn: Barbaa Thompson
' Acthely Concentration - TPU  Measumd  Reguired
) Reforence  Anmalysls +-  2:Sigma 1 Slgma MDC Mpc Reparth
LSN CrleatiD & Description Data Dato Kuellde (pCILY fpCiL)  (pCIL) {pCUL) Flags Lave! Ratlo
Ground Water » s
L11075-01 LOGC GODE 10 STATION 1A 0812872006 07M1472008 H-3 -2.3E402 +- §.8F+02 4.4E+02 1.4E403 - 2,043
' - Approved by .
Flags: g The measwred MDG s graater (kan the required MBG. .
. b The activity concentrafian Is grestar than three imes i ona sigma counting uncectalrgly. ‘W‘ 7 f’zﬂ(d(g
’ ~ E.M Moreno

o1 James Bresden
Steve Tipsword

Pege 1 of 1

Samgla Canfrol & Measurements Supeivisor

#muns are only applicable to fhe sample a3 raceived at tha labomatory. Report should not be reproduced unless In its ertirety.




@oor

NAPS EXPOSURE CONTROL

02/01/07 THU 13:35 FAX 15408942408

: A - . Environmental Laboratory Analysis Report
) o 28 Research Drive
AREVA : : Wostbora, MA 01581
' ' : 508-573.6650
cuuﬁmar-
Dosminion Nuclear : ‘ ‘ Product BR-65, SR80 ReportDate 08111708
North Anna Power Stafion ' RocoimtDate  OV/05/08

PO Rox 402, Route 700
Mineral, ¥A 2317

Altr: Barbara Thompsea |
. Acilvity Goncantration r#u Measuzed Ragulred
_ Referonce  Analysis +  2Sigma f Sigra ¥DG MDC " Reporting
1SN Cliont ) & Dascription flals Oate NuczHde . {pCHL} (pCiL) ~  {pOtA) (pCrLy Flags Level Raflo
Gronund Water - _
© L1107501 LOC COOE 10 STATIONGIA Q6282006 OB/10/2006 Sr-89 1.3E+00 +/- 3AEH 1.3E400 5.05+00 105401
L1075-01 LOC CODE 10 STATION $1A Q6rRBF2006 ORM1/2006 S0 -2E-01 #- 10500 51E-01 186400 2,08400
Flags a2 The measured MDC [s greater than the required MDC. ] B ) . by
. b The aclity concentrafion is grester than thres times s cna sigm cooniing ancariinty. o $ln [ote
‘ ' : E.M Morene - .
Bample Contol & Measurements Supervisor
¢ James Braeden -
Sleve Tipsword

. _ Page 10f9
Results ans only applicabie to the sarmple s rocelved st the labofatory. Report shoutd not be reproduced unless In {te entirety.




AREVA

‘Customer Dominien Nuciear
Attontion © Bob Simmons

Lab. Samplo No.

L11468.81

Environmental Laboratoty Analysis Report

- 25 Ragearch Drive

Westhoro, MA 01581

508-573-8650

RopoviDate  10/12008 -

Recelpt Daty  10/02/00

Deminlan Nuclear
North Anna Pawar Statien

PO Box 402, Rauta 700 v
Mineral, VA 23117 .

Cllent I LOC CORE 10 STATIONDIA Product GAMMA BPECTROMETRY
Refersnce Date  08/27/08 Anglysis Date  10/10/06 Watrix  Ground Water
Activity Concenttation ™U Maagured Required
Nuollda - + 2 -Sigma 1 Sigma moG ‘Moec Filags '
(pCiLy o) {pCUL) (pO1L)
AcTh-228 B0 ++ TEE40D.  ©  BEEHD 1.3E401
Ag-108m 1E01 +- 1.7E+00 B4E01 . LEE+0D
Ag-110m TR0+ 2.5E40D 1.3E+0D SAE0D
Ba-140 1.45+00 . SAEHD 20E+80 ©-7.0E+00 BOEYW!
Be7 295401 +4 20E+01 B.9E+0D 3AE+D1 c
Co141 CSE-01 e 27E40D 1.4E+00 4.65+00 ,
Ce-144 1E+Q0 +~ 19E+01 556400 1.9E+01
~ Ca7 3E01 . 14E+00 71801 24E+00
Co68 TE-01 - 20B40 1,0E+00 2.6E+00 1.5E401 -
Co-60 2B01 - 1.5E+00 9.3E-01 338400 1.6E¢01
G BE+00 H- 24EH0 1.0E+01 8.6E+01 :
Ca-134 LIE00 +- ZAE:0D 1.1E+00 3.65+00 1.8E+04
0137 28E430 - 2.0E+0D 1,0E+00 -3.2E+00 1.8E401
Fe-69 24E+00 - 4ZES00 2AE+0D 7.8E480 30801
131 JAEH0 +- BJEHID - 2.8E+00 0.5E400 1.05+01
ke4g BIEWH! +. 2BE4DA 138401 3.TET b
La-140 166100 ++ 4.TE0D 2.3B+00 8.1E+00 1.5E401
WMn-54 BE-01 #- Z.0E+Q0 99E-01 34E400 1550
Nb-85 398400 4 24E+00 1,3E+00" A8E+00 1.56+01
Ru-103 2AE+00 +- 205400 1.0E+00 A8EH0
Ru-108 CZEH00 W tOES 9.4E+00 ‘3901
8ba124 7EO1 3 4.BED0 248400 B.8E+0D
$b-125 42B40D +- 5.2EHI0 2.82400 9,3E+00
75 18EH00 ++ 2AEWD 1.2E+00 3 6E+0D
nes 356400 +e 43EHD LZIEHD $.0E+00 AVEHT
- 7ra8 JE01 +- 3.8EH00 1,8E+00 'BEEHOD 3.0E+01
Flags: 2 The measured MDC lsgroawrlhanﬂmmqulred MDD . Appmvedby

b Ths activity concentration Is greater than three imes its ons sigma counting mcortalrny
¢ Feak was found

Reparting Lovel Ratio: '

o .

800

Dwain Saling

James Breeden
Steve Tipaword

Results ave only appicable fo the sample as received 3t the laboratory. Report should ot ba reproduced unfess i Ik enfirety,

Pagotafl

TOULNOD J¥NS0dXd SAVN
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BQacld

, 0D s wlefor
\J E.M. Marenc

Sample Control & Marsuoments Supaniser




NAPS EXPOSURE CONTROL ‘@ooe

02/01/07 THU 13:38 FAX 15408942408

A

AREVA

Environmental Laboratory Analysis Report

28 Research Drive
Westboro, MA (11581

Page 1ot

§08-573-5650

Customer :
" ‘Domninkn Product H-3 ReportDaia 10724708

B Nt ResaiptDate  1£/02208 .

Narih Anaa Power Stalan :

PO Box 402, Route 70D

Mineral, YA 23117

Afin: Bob Skremons

’ Aclivily Goncenfration TPV Mensured Requiced
Rofaronce  Analysic +#  FSigma f Sigma MDC [0l Reporling
LEN. . CiientID & Descripfion Pate Date Nuclide {pcCiL) {RCIL)  {pOIL} (pCIR) Flags Level Rallo
L11466-01 LOC CODE 1Qi STATION 03A 0B/272008 TOHSZZ0DE H3 A 14E+03 +- 828402 4EE+02 1.8E+08 20E+03
! .
f - Approved by
Flags: 2 The megsurad MOC ks greater then the required MOC, - :
b The actirily concantration is greater than Binae timag @S one sigma counting uncartainty. F [o < 06
M Moreno
Sample Cenrol & Measurements Supervisor
o: Dwaln Salling
Jemes Breeden
Sleve Tipsword

Resulis ara only appiicable to tha sample as racehsed at the laboratory. Report should not be roproduced unisss In s entkety.




North Anna ESP Application
ASLB Safety Question No. 48 Response
February 7, 2007

ATTACHMENT 2




e e st o 1

A

AREVA

Customer Dominion Nuclaar
Attention  James Breeden

Environmental Laboratory Analysis Repori

Cilent ID

29 Research Drive
Westhoro, MA 01581

508-898-9970

Report Date  08/23/05
Recelpt Date  08/08/05

Dominion Nuclear
North Anna Power Stalion

PO Box 402, Route 700
Mineral, VA 23117

Lab. Sample No, L9703-01 81 ISFSI WELLH Product GAMMA SPECTROMETRY
Reference Rate  08/01/05 Analysis Date 08/10/05 Matrix  Well Water
" Activity Concentration TRU Measured - Required
Nuclida +- 2 -Sligma 1 Sigma MDC MDC Flags
(pCiL) (pClit) {pciL) (pCilL)
AcTh-228 SE+D0 "+ 1.0E+01 5.2E+00 1.8E+01
Ag-108m -5E-01 _+I- 1.6E+00 8.1€-01 2.8E+00
Ag-110m 23E400 +- 2.8E400 1.4E+00 5.2E+00
Ba-140 ~11E+00 +/ 3.2E+00 1.6E+00 6.0E+00 6.0E+01
Be-7 BE+00 +- 1.7E+D1 8.4E+00 2.8E401
Ce-141 SAEMD +- 4.2E400 2.1E+00 7.3E+00
Ce-144 1.1E+00 +/- 9.§E+oo 4.9E+00 1.7E+01
Co-57 4E-01 +- 1.2E+00 6.1E-01 2.0E+00
Co-58 - 8E-01 +»~ 22E+00 1.1E400 4.0E+00 1.5E+01
. Co80 1E400 +- 2.1E+D0 1.4E+00 3.6E+00 1.5E+01
Cr-51 QE+00 +/- 1.6E+01 8.0E+00 2.7E+01
Cs~134 21E+00 +- 2.1E+00 1.1E+00 3.5E+00 1.5E+01
Cs-137 5E.01 + 1.BE+00 9.1E-01 3.1E+00 1.8E+01
Fe-589 -4.5E400 +/- 5.9E+00 3.0E+00 1.1E+01 3.0E+01
1-131 1.6E+00 +/- 3.2E+00 1.6E+00 5.4E+00 1.0E+01
K40 23E+01 +/- 4.5E+01 2.2E+01 7.9E+01
La-140 -1.2E+00 +/- 3.7E+00 1.8E+00 6.9E+00 1.5E+D1
Mn-84 -1E01 +. Z1E+00 1.0E+00 3.6E+00 1.5E+01
Nb-95 1E+00 +/- 2.4E+00 1.2E+00 4.1E+00 1.5E+01
. Ru-103 -12E400 +- 2.9E+00 1.1E+00 3.TE+00
Ru-108 ~1,1E+01 +/- 1.7E+01 8.5E+00 3.1E+01
Sb-124 3.3E+00 +/- 58E+00 2.8E+00 8.3E+00
Sb-125 - 1E01 #~ 3.1E+Q0 2.6E+00 8.7E+Q0
Se-75 12E4+00 -+~ 21E+00 1.0E+00 3.4E+00
ZnB5 2.1E+00 +/- B,1E300" 41E+00 1.4E+01 3.0E+01
Zr95 -1.9E+00 /- 3,5E+00 1.7E+00 B.QE+DO 3.0E+01
Flags: a The measured MDC is greater than the required MDC Approved by
. b The activity concentration Is greater than three timas its one sigma counting uncertainty. Wu'{nm glzgiob’
¢ Peak was found
TV.E. M, Moreno

Reporting Level Ratio:

Page 1 of 1

Sample Control and Msasurements Lead




A

AREVA

Customer Dominion Nuclear
Attentien  James Braeden

Environmental Laboratory Analysis Report

29 Research Drive
Westboro, MA 01581

508-898-9970

Report Date  08/16/05 .
RecelptDate  08/08/08

Dominfon Nuclear

North Anna Power Station
PO Box 402, Route 700

Mineral, VA 23117

Reporting Level Ratio:

Page 1 of 1

-Lab. Sample No.  L9703-02 Client ID B4 ISFSI WELL#4 Product GAMMA SPECTROMETRY
Refsrence Date  08/01/05 Analysis Date 08/11/05 Matrix  Well Water
Activity Concentration TPU Measured  Required
Nuclide +/~ 2 -Sigma 1 Sigma [ 1s]] MDC Flags
{pCiL) (pCill) {pCiIL) (pCIL)
AcTh-228 GEHDD 4 1.2E401 6.1E400 2.3E+01
Ag-108m 1E+00 +- 2.2E+00 1.1E+00 3.8E+00
Ag-110m ASES0D ¢ 4.1E+0D 2.0E+00 7.6E+00
Ba-140 BE-01 ¢ 5.8E+00 2.9E+00 1.1E+01 B.0E+01 .
. Be? 1.3E+01 #- 2.8E+01 1,3E+01 4.4E+01
Ce-141 276400 +4 4.4E400 2.26+00 7.7E400
Co-144 -BE+0D +- 1.5E+01 7.3E+00 2.6E+01
Co-57 2E+00 +- 1.SE+0D 9.7E-01 3.1E+00 .
Co-58 2E01 - 3.0E+00 1.5E+00 6.4E+00 1.5E+01
Co-60 1.5E+00 +/- 3,5E+00 1.7E+00 5.0E+00 1.5E+01
Cr-61 34E+01 4+~ 2.BEH01 1.3E+01 4.1E+01 .
Cs-134 6E-01 +. 3.3EH00 1.7E+00 5.8E+00 1.5E+01
Cs-137 32E400 +- 2.9E+00 1.5E+00 4. TE+00 - 1,8E401
Fa-59 AGEH00 - Q.5EHD 4.7E+00 1.8E+01 3.0E+01
1-131 1E+00 +/- 5.4E+00 2.7E+00 9.3E+00 1.0E401
K-40 24E+01 #- B.GE+O1 2.8E+01 9.6E+01 -
La-140 -7E.01 +/- BEEHOD 3.36+00 1,2B+01 - 1.5E+01
Mn-54 -1.3E+00 +/- 2.7E+0D 14E+00 5.2E+00 156401
Nb-85 6E-01 +- 3.5E+00 1.7E+00 " 6.3E+00 1.5E+01
Ru-103 A9E+00 +- 3.1E+0 156400 5.7E+00
Ru-106 .BE+01 - 2.8E+01 1.3E+01 ‘4.9E+01
Sh-124 2E400 +/- 7.8EH0D 396400 1.4E+04
Sb-125 BEO1 4/ T.3E+00 3.7E+00 1.3E+01
Se-75 B ¢ 31E+00 1.5E+00 5.4E+00
2n-65 1E+00 +- 1.1E+01 5.7E+00 2.0E+01 3.0E+01
2695 1.2E+00 +- B.GE+DD 2.8E+00 9.8E+400 3.08+01
- Flags: a The measured MDC Is groater than the required MDC Appmved by
b The activity concantratlon is greater than three times its one sigma counling uncertainty, ’ J
c Peak was found %W @ 0-‘5
E M. Moreno

Sample Control and Measurements Lead




A

AREVA

Environmental Labdratory Analysis Report

29 Research Drive
Westboro, MA 01581

Page 1 of 1

508-898-8870
Customer
Dominion Nuclear Product SR-89, SR-90 Report Date  09K7/05
North Anna Power Station Receipt Date  08/08/05 . .
PO Box 402, Route 700
Mineral, VA 23117
Aftn: James Breeden
. ‘ Activity Concentration TPU Measured Required
Reference  Analysis +/-  2-Sigma 1Sigma MoC MDC Reporting
.LSN Client 1D & Description Date Date Nucikie (pCUL) {pCiL) {pCin.y (pCifll} = Flags Level Ratlo -
Wali Water
L97d3-01 81 ISFSI WELL#{ 08/01/2005 08/17/2005 Sr-89 9E-01 +/- 4.5E+00 2.3E+00 8.2E+00 1.0E+Q1
L9703-01 81 ISFSI WELL#1 08/01/2005 08/29/2005 Sr-90 «SEQ1 +/- 1.0E*60 5.2E-01 1.8E+00 2.0E+00
L9703-02 B4 ISFSI WELL#4 08/01/2005 08/17/2005 Sr-89 14E+00 +/- 40E+Q0 2.0E+00 7.4E+00 1.0E+01
L9703-02 84 ISFSIWELL#4 08/01/2005 08/29/2005 Sr-20 8.5E-01 +/- 9.5E-01 4.8E-01 1.6E+00 2.0E+00
Approved by
Flags: a The measured MDC is greater than the required MDC. o :
b The activity concentration Is grealer than threa times Its ene sigma counting uncertainty. MUD q '9 /ﬂg
' ) A E. M. Moreno

Sample Control and Measurements Lead




_ A | Environmental Laboratory Analysis Report

29 Research Drive

A REV A | | Westboro, MA 01581

508-5988-3970

Customer : . .

Donilnion Nuclear : _ Product H-3 ReportDate  08/16/05

North Anna Power Station RacelptDate  08/08/05

PO Box 402, Route 700

Mineral, VA 23117

Attn: James Braeden

. : Actlvity Concentration TPU Measured Required
Refarence  Analysis +[- 2-Slgma 1 Sigma MDC MDC Reporting
LSN Client ID & Dascription Date Date Nuclide {pClL) - (pCi) (pCiL) {pCHL) Flags Level Ratio
Well Water- .
Lt9703.01 81 ISFSIWELL#t ) 08/0172005 08/11/2005 H-3 : 1.1E402 +/- 9.1E+02 4.56402 1.4E403 2,0E+03
19703-02 84 ISFSIWELL# 08/0172005 06/11/2005 H-3 2E+02 +/- 9.0E+02 4.5E+02 1.4E+03 2.0E+03
: Approved by ‘

Flags: a The messured MDC Is greater than the requited MDC.

b The activily concentration Is greater than three times its one sigma counting uhcerwinty.

Page 1 of 1

Plilirun Bps

ﬂ E. M. Moreno
Sample Control and Measurements Lead




North Anna ESP Application
ASLB Safety Question No. 48 Response '
February 7, 2007

ATTACHMENT 3




COMMONWEALTH of VIRGINIA

Department of Health ROCKBRIDGE SQUARE SHOPPING CENTER
; 131 WALKER STREET
OFFICE OF DRINKING WATER LEXINGTON, VIRGINIA 24450.2431
Lexington Environmental Engineering Field Office . PHONE: (540) 463-7136
o - FAX: (540) 463-3892
October 26, 2004
' SUBJECT: Louisa County

Water — North Anna Power Plant

Mr. Donald Huffman
P.0O.Box 402
Mineral, VA 23117

Dear Mr. Huffman:

This office has received the results of chemical samples taken from your system on 09/22/04. I have
reviewed these results and find that North- Anna Power Plant complies with all current. chemical

standards for those parameters tested with the following exﬂeptxon of hlgh Iron and Manganese in
specific wells.

" Iron and manganese in these concentrations can cause aesthetic problems within the distribution system
by staining porcelain bathroom fixtures and imparting a bitter taste in heated beverages such as tea and
‘coffee. It may impart brownish discolorations to laundered goods.

These tests keep the North Anna Power Plant's system -current on reqiliréd chemical testing and the
results indicate compliance with all primary maximum contamination levels. If you have any questions
concerning these results or what the different constituents mean, you may contact Jim Moore or me.

‘Sincerely,

Lol € okt

Carl S. Christiansen
Environmental Health Specialist Supervxsor

CSC/tmd
cc Louisa County Health Department
VDH - ODW - Richmond Central

VIRGINIA
DEPARTMENT
OF HEALTH
Protecting You and Your Envirorment
: IAgovV




V \TER QUALITY REPORT
COMMONWEALTH OF VIRGINIA
Department Of General Services
DIVISION OF CONSOLIDATED LABORATORY SERVICES
September 30, 2004

LIMS ID: 1148249__

Lexington Regional Office Region: 2 oo

131 Walker Street, Pracess Lab: l
Lexington, VA24450-2431 RICHMOND ,
PWS OWNER PWSID SOURCE
NORTH ANNA POWER PLANT/HUFF MAN, DONALD 2409600
1022 HALEY DRIVE . : 1
P O BOX 402 - . . }
MINERAL,VA 23117 ' ,
FIELD DATA ITEMS: _
Date Receive ~ (09/27/2004 Sampling Date 09/22/2004 Collected By CS.C.
Order Number 80026405 Source ID EP004 VDH Sample Type RT
Fluoride Category CH PBCU
Chemist Compliance Y Origmal Lims Number
FMethod .....Sample Location.... ... . ER.-WELL 4. TAP... e e
ICONTAMINANT PARAMETER PMCL  SMCL  RESULT ANALYSIS  ° ANALYST |
i D (ppm)  (ppm) DATE - ;
" 11005 Arsenic <0.002 ppm 09/29/2004  ABOROWSKI:
1010 ° Barjum 2 <0.20 ppm 09/29/2004 ABOROWSKI:
1015 Cadmium .005 <0.002 ppm 09/29/2004 ABOROWSKI:
1020 Chromium Bl <0.01 ppm 09/29/2004 ABOROWSKI:
{1030 Lead 015 .031 ppm 09/29/2004 ABOROWSKI:
1035 Mercury 0.002 <0.0002 ppm 09/29/2004 ABOROWSKI!
1045 Selenium 05 <0.01 ppm 09/29/2004 ABOROWSKI:
1002 Aluminum <0.05 ppm 09/29/2004 ABOROWSKI:
1028 Iron 3 . 1.06 ppm 09/29/2004 ABOROWSKI,
1032 Mangeanese 0.05 058 ppm 09/29/2004 ABOROWSKI“_
1095 Zing 5 4.7 ppm 09/29/2004 ABOROWSKI
1022 Copper 1.3 <0.20 ppm 09/29/2004 ABOROWSKI:
11052 Sodium 8.04 ppm 09/29/2004 ABOROWSKI;
1036 Nickel A <0.01 ppm 09/29/2004 ABOROW%.U
1085 Thallium .002 <0.002 ppm 09/29/2004 ABOROWSKI
1074 Antimony 006 <0.002 ppm 09/29/2004 ABOROV_\’_E_’!\E
1075 Beryllium 004 <0.002ppm ____ 09/29/2004 ABOROWSK]:
APPROVED BY: MMOUER DATE APPROVED: 09/30/2004 3 WQR -
1 T i
METALS |

ECEIVED

iking Water
e"' Lexington Fild Qffipe




1 ATER QUALITY REPOR”
COMMONWEALTH OF VIRGINIA
Department Of General Services

DIVISION OF CONSOLIDATED LABORATORY SERVICES

October 07, 2'004

Lexington Regional Office

LIMS ID: 1148251

Region: 2

131 Walker Street, Process Lab:
| Lexington, VA24450-2431 RICHMOND
PWS OWNER . PWSID SOURCE
NORTH ANNA POWER PLANT/HUFFMAN, DONALD 2109600
1022 HALEY DRIVE
P OBOX 402
MINERAL,VA 23117
FIELD DATA ITEMS:
Date Receive  09/28/2004 Sampling Date 09/22/2004 Collected By NG
Order Number 80026405 Source ID EP004 - VDH Sample Type RT
Fluoride Category CH PBCU
Chemist Compliance Y Original Lims Number
F Method Sample Location EPWELL4TAP
CONTAMINANT PARAMETER PMCL . SMCL  RESULT ° ANALYSIS -~ ANALYST
D (ppm)  (ppm) DATE
1038 Nitrate+Nitrite as N - 10 » < 0.05 mg/l 09/30/2004 RMUSTAK |
APPROVED BY: CMORTON DATE APPROVED: 10/07/2004 : 23 WQR

INORGANIC : -

The results on this form Indicate that all contaminants
tested are below the Maximum Contaminant Levels as
set forth by the USEPA. Call (540) 463-7136 with any
. questions. ¢ Carl Christiansen
Environmental Health Speclalist




""ATER QUALITY REPORT

7 October 2004 -
COMMONWEALTH OF VIRGINIA 1148245 ' :
Department of General Services
DIVISIQN OF CONSOLIDATED LABORATORY SERVICES
MAIL TO:
Office of Drinking Water, Lexington 'REGION: 2
131 Walker St
Lexington, VA 24450
~ |[PwS OWNER PWSID SOURCE
NORTH ANNA POWER - 2109600 2
PLANT/HUFFMAN, DONALD ’f;\
P O BOX 402 iix
1022 HALEY DRIVE S
MINERAL, VA 23117 ,ﬁ}f
£
. LIMS NO.: 1148245 SAMPLING DATE: 22 Sep 2004 11:00 COLLECTED BY: CSC 4
DATE RECEIVED: 24 Sep 2004 SAMPLE LOCATION: EP WELL 4 TAP
, SAMPLE TYPE: RT
FIELD TESTS: Temp; Chl: PRESERVATIVE:
pH: co2:
Alk: Hrd:
CONT ID PARAMETER PMCL | SMCL RESULT ANALYSIS ANALYST
(ppm) (opm) DATE
1925 pH 2¢Fd ‘ 6.80 PH 28 Sep 2004 | RROWSHAN
HOLD TIME EXCEEDED, FLas
INVALID FOR SDWA &3 g Q )
COMPLIANCE REPORTING pgdf
1927 Alkalinity (Total) g8 g 63 mg/l 28 Sep 2004 | RROWSHAN
1928 Alkalinity - Bicarbonate o ‘g: g T 63 mg/l 28 Sep 2004 | 'RROWSHAN
1929 Alkalinity - Carbonate g ‘[ﬁ % 'g.. <1 mg/l 28 Sep 2004 | RROWSHAN
1017 | Chloride EINSE 15.4 mg/l 27 Sep 2004 | RMUSTAK
1055 | Sulfate 8| O5F <500mg/l | 27Sep2004 | RMUSTAK
11905 " | Color- PCU Bl =58 6.3 PCU 27 Sep 2004 | STHRASH
1064 | Specitic Conductance 3 89° 183 pmhosiom | 24 Sep 2004 | PIONES
1930 | RESIDUE, TOTAL s@az2 133 mg/l 28 Sep 2004 | LDELEON
FILTERABLE (DRIED 25832 S
AT 180C), MG/L % z388 |
1058 Volatile Dissolved Solids =g ;’ -8 19 mg/l 28 Sep 2004 | LDELEON
(500°C) *2 8 2 % )
1059 Fixed Dissolved Solids >y a 2 114 mg/l 28 Sep 2004 | LDELEON
(500°C) <
1025 Fluoride <0.20 mg/i 01 Oct 2004 | MCREWEY
1027 | Sulfide <0.03 mg/l 04 Oct 2004 | PJONES
1914 Calcium Hardness 44 mgfl 04 Oct 2004 | ECARSON
1915 Hardness - Total 76 mg/i 04 Oct 2004 | ECARSON
APPROVED BY: FBLACKSHEAR DATE APPROVED: 06 Oct 2004 | WQRNRLK




“* Y ATER QUALITY REPOR"
COMMONWEALTH OF VIRGINIA
Department Of General Services

DIVISION OF CONSOLIDATED LABORATORY SERVICES
. , September 29, 2004

LIMSID: 1148252

Lexington Regional Office Region: 2
131 Walker Street, , S  Process Lab:
Lexington, VA24450-2431 _ RICHMOND
FWS GWNER : PWSID  SOURCE
NORTH ANNA POWER PLANT/HUFFMAN, DONALD A 2109600 ' :
1022 HALEY DRIVE _ ,
P O BOX 402
MINERAL,VA 23117 :
 FIELD DATA ITEMS: _ | | |
" Date Receive  09/27/2004 - Sampling Date 09/22/2004 Collected By CS.C ‘
Order Number. 80026405 Source ID EP006 VDH Sample Type RT
Fluoride Category CH PBCU
Chemist Compliance Y . Original Lims Number
F Method Sample Location EP WELL 6 TAP
CONTAMINANT PARAMETER PMCL SMCI,  RESULT ANALYSIS ANALYST
. D : (ppm)  {ppm) DATE : |
1038 Nitratc+Nitrite as N 10 <0.05mgN ___ 09/29/2004 RMUSTAK |
APPROVED BY: CMORTON . DATE APPROVED: 09/29/2004 4  WQR
' INORGANIC - ) . -

. The results on this form indicate that all contaminants
tested are below the Maximum Contaminant Levels as
set forth by the USEEf. Call (540) 463-7136 with any
questions. (4

Carl Chrlstiansen
Environmental Health Speclalist

14556
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- VYV ATER QUALITY REPORT
COMMONWEALTH OF VIRGINIA Cd
Department Of General Services A - ;

DIVISION OF CONSOLIDATED LABORATORY SERVICES ,
September 30, 2004

LIMSID: 1148250

Lexington Regional Office - Region: 2
131 Walker Street, Process Lab:
Lexington, VA24450-2431 RICHMOND
PWS OWNER PWSID SOURCE
NORTH ANNA POWER PLANT/HUFFMAN, DONALD 2108600
1022 HALEY DRIVE .
P O BOX 402
MINERAL,VA 23117
FIELD DATA ITEMS:
. Date Receive  09/27/2004 Sampling Date 09/22/2004 Collected By C.S.C
Order Number 80026405 Source ID EP006 VDH Sample Type RT
Fluoride Category CH PBCU
Chemist Compliance Y Original Lims Number
F Method Sample Location EP WELL 6 TAP '
CONTAMINANT PARAMETER PMCL  SMCL  RESULT ANALYSIS ANALYST
ID (ppm) (ppm) DATE
:1005 Arsenic - <0.002 ppm 09/29/2004 ABOROWSKI'
11010 Barium 2 <0.20 ppm 09/29/2004 ABOROWSK]
1015 Cadmium 005 <0.002 ppm 09/29/2004 ABOROWSK!1
1020 Chromium d . <0.01 ppm 09/29/2004 ABOROWSKI!
1030 Lead 015 0.002 ppm 09/29/2004 ABOROWSKI:
1035 Mercury 0.002 <0.0002 ppm 09/29/2004 ABOROWSK!!
11045 Selenium 05 <0.01 ppm 09/29/2004 ABOROWSKI
1002 Aluminum 0.22 ppm 09/29/2004 ABOROWSK]
1028 Iron 3 7.11 ppm 09/29/2004 ABOROWSKI
1032, . Manganese 0.05 0.072 ppm 09/29/2004 ABOROWSKI! .
11095 Zinc 5 1.51 ppm 09/29/2004 ABOROWSKI
-11022 Copper 1.3 <0.20 ppr 09/29/2004 ABOROWSKI
11052 Sodium 7.6 ppm 09/29/2004 ABOROWSKI
‘1036 Nickel .1 <0.01 ppm 09/29/2004 ABOROWSKI
‘1085 Thallium .002 <0.002 ppm 09/29/2004 ABOROWSKI
11074 Antimony .006 <0.002 ppm 09/29/2004 ABOROWSKI'
11075 Beryllium 1,004 < (.002 ppm 09/20/2004 ABOROWSKI!

‘APPROVED BY: MMOUER

DATE APPROVED: (19/30/2004

WQR

METALS




Cemteiiowoo v STER'QUALITY REPORT

’ '7'Octobér 2004
COMMONWEALTH OF VIRGINIA 1148247
Department of General Services
DIVISION OF CONSOLIDATED LABORATORY SERVICES
MAIL TO:
Office of Drinking Water, Lexington REGION: 2
131 Walker St |
Lexington, VA 24450
PWS OWNER PWSID [SOURCE
| NORTH ANNA POWER 2109600
PLANT/HUFFMAN, DONALD
1022 RALEY DRIVE | R
| o RECEvED
MINERAL, VA 23117 ;T VDT e
LIMS NO.: 1148247 SAMPLING DATE:  22Sep 2004 11:00 COLLECTEDBY: CSCY%.- )
DATE RECEIVED:" 24 Sep 2004 SAMPLELOCATION: EP WELL 6 TAP Sl '
. SAMPLE TYPE: "RT ' L iy
FIELD TESTS: Temp: Chl: . PRESERVATIVE: :
pH: C02:
Alk: Hed:
CONT ID PARAMETER PMCL SMCL RESULT ANALYSIS ANALYST
' (pom) (opm) DATE
1925 | pH . 295 733 PH 28 Sep 2004 | RROWSHAN
HOLD TIME EXCEEDED, Bzs> - S
INVALID FOR SDWA : gagg i
COMPLIANCE REPORTING 2gst .
1927 | Alkalinity (Total) - g Eon'_ g 80 mg/l 28 Sep 2004 | RROWSHAN
1928 Alkalinity - Bicarbonate O c25 80 mg/l 28 Sep 2004 | RROWSHAN
1920 | AlKalinity - Carbonate = q@ g <Tmgl 28 Sep 2004 | RROWSHAN
1017 | Chloride 3 RS £3 <5.00mg/l | 27 Sep2004 | RMUSTAK
1055 | Sulfate S| £58 8.13 mg/l 27 Sep 2004 | RMUSTAK
1905 | Color - FCU - 258 <5PCU | 27 Sep 2004 | STHRASH
1064 Specific Conductance 81 S8 ; 180 umhos/em | 24 Sep 2004 | PIONES
1930 | RESIDUE, TOTAL g g 552 134 mghi 28 Sep 2004 | LDELEON
FILTERABLE (DRIED o2t -
AT 180C), MG/L 85588 _ .
1058 | Volatile Dissolved Solids GEect 15 mg/l 28 Sep 2004 | LDELEON
(500°C) &53 5
1059 - | Fixed Dissolved Solids “8%a 119 mg/l 28 Sep 2004 | LDELEON
(500°C) S @
1025 | Fluoride <020mg/ | 010ct2004 | MCREWEY
1027 | Sulfide <0.03 mg/l 04 Oct 2004 | PJONES
1914 | Calcium Hardness . 52 mg/l 04 Oct 2004 | ECARSON
1915 | Hardness - Total 80 mg/l 04 Oct 2004 | ECARSON
APPROVED BY: FBLACKSHEAR DATE APPROVED: 06 Oct 2004 1 WQRNRLK




R VATER QUALITY REPORT
COMMONWEALTH OF VIRGINIA
Départment Of General Services
DIVISION OF CONSOLIDATED LABORATORY SERVICES
October 14, 2004

LIMSID: 1148261 .
Lexington Regional Office ' ~ Region: 2 :
131 Walker Street, Process Lab: |

.| Lexington, VA2445(-2431 s RICHMOND
LAY :
PWS OWNER —
NORTH ANNA POWER PLANT/HUFFMAN, DONALD = RECEIVED gmrgm SOURCE
1022 HALEY DRIVE gy VDiiDiniing Wﬂ ,
P O BOX 402 mm
MINERAL,VA 23117 ‘QS; £2 R 1
FIELD DATA ITEMS: ,
Date Receive  09/24/2004 - SemplingDate . 09/22/2004 .  Collected By Ccsc
. Order Number 80026405 Source ID EP006 VDH Sample Type RT
. Fluoride Category CH PBCU
Chemist Compliance Y Original Lims Number
F Method ) Sample Location EP WELL 6 TAP
CONTAMINANT PARAMETER PMCL ~ SMCL  RESULT ANALYSIS  ANALYST
: D (ppm)  (ppm) - DATE ,

2212 Dichlorodifluoromethane  auegd <0.5 ppb 10/12/2004 LGREEN

2210 Methyl Chloride (Chloromethane) 5583 <0.5 ppb 10/12/2004 LGREEN

2976 Vinyl Chloride Eao g <0.5 ppb 10/12/2004 LGREEN

2214 Methyl Bromide (Bromomethane) hodz= <0S5ppb - 10/12/2004 LGREEN |

2216 Chloroethane 5887 <ospw 10122004 LGREEN _ |

2218 Trichloroflucromethane I § g <0.5 ppb 10/12/2004 LGREEN

2977 - 1,1-Dichloroethene N me g < (.5 ppb 10/12/2004 LGREEN

2964 " Dichloromethane (Methylene 3P §3 <0.5 ppb 10712/2004 LGREEN |

Chloride) 219 g 2 . _ i

2979 , trans-1,2-Dichloroethene - Bl =58 < 0.5 ppb 10/12/2004 . LGREEN !
- |8 1, 1-Dichloroethane 3l £0% 7 <osp 10/12/2004___ LGREEN |

2380 cis-1,2-Dichloroethene SEagS <o0sppb 10/12/2004 LGREEN

2941 Chloroform Lo¥2E <osp 10/12/2004 LGREEN

2981 1,1,1-Trichloroethane 3289 <osph 10/12/2004 ___ LGREEN

2982 Carbon Tetrachloride FEsr 8 <0Sppb 10/12/2004 LGREEN

2980 1,2-Dichloroethane 8285  <0.5pph 10/12/2004 LGREEN

2984 Trichloroethene . T2p#__<o05pph 10/12/2004 LGREEN

2983 1,2-Dichloropropane - <0.5ppb  10/12/2004 LGREEN

2408 ' Dibromomethane <0.5 ppb 10/12/2004 LGREEN = -

2943 Bromodichloromethane <0.5 ppb 10/12/2004 LGREEN |

2228 cis-1,3-Dichloropropene <0.5ppb 10/12/2004 LGREEN

2224 trans- 1,3-Dichloropropene <0.5 ppb 10/12/2004 LGREEN :

2985 - 1,1,2-Trichloroethane - ~ <0.5ppb 10/12/2004 LGREEN |

2987 Tetrachloroethylene 80 izju : <0.5 ppb 10/12/2004 LGREEN .

(Perchloroethylene) id G fniny
2044 Dibromochloromethane i <0.5 ppb 10/12/2004 LGREEN
2989 Chlorobenzene ST ey <0.5 ppb 10/12/2004 LGREEN
2986 1,1,1,2-Tetrachlotoethane GLL0 i <0.5 ppb 10/12/2004 LGREEN
2942 : Bromoform IEEE <0.5 ppb. 10/12/2004 LGREEN
2988 ‘

1,1,2,2-Tet_rachlorocthaqc K

<05ppb ___ 10/12/2004 _  LGREEN




Y \TER QUALITY REPORT
<OMMONWEALTH OF VIRGINIA
Department Of General Services
DIVISION OF CONSOLIDATED LABORATORY SERVICES -
October 14, 2004

- LIMSID: 1148261

09/24/2004 ‘ 09/22/2004 CSC

CONTAMINANT PARAMETER PMCL  SMCL  RESULT " ANALYSIS  ANALYST
ID (ppm)  (ppm) DATE
2965 o-Chlorotoluene (2-Chlorotoluenc) . <0.5ppb 10/12/2004 LGREEN
2966 ____p-Chlorotoluene (4-Chlorotoluene) -<0.5 ppb '10/12/2004 LGREEN
2967 m-Dichlorobenzene (1,3~ v <0.5ppb 10/12/2004 LGREEN
. Dichlorobenzene) ' . :
2969 p-Dichlorobenzene ‘ <0.5 ppb 10/12/2004 LGREEN
o |2968 o-Dichlorobenzene <0.5 ppb 10/12/2004 LGREEN
2378 1,2,4-Trichlorobenzene <0.5 ppb 10/12/2004 LGREEN
~|2420 1,2,3-Trichlorobenzene <0.5ppb - 10/12/2004 LGREEN
2990 Benzene ' : <0.5 ppb 10/12/2004 ~  LGREEN
2991 ‘Toluene - 0.6 ppb 10/12/2004 LGREEN .
2992 Ethylbenzene <05ppb 10/12/2004 LGREEN
2994 Isopropylbenzene : <0.5 ppb 10/12/2004 LGREEN
2998 ) n-Propylbenzene <0.5 ppb 10/12/2004 LGREEN
2426 t-Butylbenzene ' - <0.5 ppb 10/12/2004 LGREEN
2428 -__s-Butylbenzene - : <05ppb °  10/12/2004 LGREEN
2248 . Naphthalene < 0.5 ppb 10/12/2004 LGREEN
2430 Bromochloromethane ' < 0.5 ppb 10/12/2004 LGREEN
2422 n-Butylbenzene <0.5ppb . 10/12/2004 LGREEN
2931 1,2-Dibromo-3-chloropropane <0.5 ppb 10/12/2004 LGREEN
2232 1,2-Ethylenedibromide - <0.5 ppb 10/12/2004 LGREEN
2412 1,3-Dichloropropane < 0.5 ppb 10/12/2004 LGREEN
2416 - 2,2-Dichloropropane - . : <0.5 ppb 10/12/2004 LGREEN
2410 1,1-Dichloropropene <0.5 ppb 10/12/2004 . LGREEN
2246 Hexachlorobutadiene - <05pph 10/12/2004 LGREEN
2030 4-Isopropyitoluene ) <0.5 ppb 10/12/2004 LGREEN
2996 Styrene - ‘ o <05ppb - . - 10/12/2004 LGREEN
2414 - : 1,2,3-Trichloropropane . <0.5 ppb 10/12/2004 - LGREEN
2418 1,2,4-Trimethylbenzene "< 0.5 ppb © 10/12/2004 LGREEN
2424 1,3,5-Trimethylbenzene <0.5 ppb 10/12/2004 LGREEN
1925 pH 1.5 PH 10/12/2004 LGREEN
2955 Total Xylenes <0.5 ppb 10/12/2004 - LGREEN
2251 Methyl t-buty] ether (MTBE) . < 5.0 ppb 10/12/2004 LGREEN
(2993 Bromobenzene ‘ <0.5 ppb 10/12/2004 LGREEN
APPROVED BY: GJACKSON . DATE APPROVED: 10/14/2004 . 2 ~WQR.
'VOLATILES
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¥ork Order #: 59105

eé<:~u;~/ -
ENVIRONMENTAL SYSTEMS SERVICE, LTD.
Page: -

)

Contract #: = 00/48
Cuatoner #: 1703

o Cuatomer PO #: 70002765
DOMINION GENERATION

ATTN: MR. M. R. BOATWRIGHT . "~ Job Location:
P. 0. BOX 402 - Collected by:  DAVID SHUMWAY
MINERAL, VA 23117 _ Date Regeived: 02/28/2006.

COMMENT: PWSID# GB61537; METALS ANALYSES PERFORMED BY CHEN- ' L B
© ICAL SOLUTIONS, LTD. - -

TAG #:  SAMPLE POINT: , SAMPLE DATE: - |

54225 P.O.E. ' 02/27/2006 ‘ ;
Deecripticn Result Unit 'Rpt. Limit Method Anlys Date Time Ini !
Alkalinity, Tatal . 43.8 mg/l 2 SH 23208 @3/09/06 10:00 AW |
Alkalinity, Bicarbanate -43.Q ing/1 2 SN 232@B. 03/09/06 10:00 AW |
Alkalinity, Carbopate . - = <2 mg/1 2 5NM 23208 83/09/06 10:00 AW
Calcium Hardness (CALC.) 25.0 mg/l =~ @.125 SM 2540 B @3/13/06 J

"~ Corrosion Index (CALC.) 11,05 N/A N/A SM 23308 @3/28/06 ™
Chloride 2.67 wg/1 ©.50 SM 4500CIC  ©3/01/06 PH |
Color, Apparent ’ 8 - cu 5 SH 2120 A,B 02/28706 ©9:25 TB §
Conductivity 94.8 unhos/cm 1.0 EPA 120.1° Q3/03/96 16:05 TA |
Fluoride <0. 19 mg/l @.10 SN 4500FC ®2/28/06 ‘PH -
Total Hardness . 45,1 mg/l 2 SN 2340C 03/14/06 PH
Hydrogen Sulfide <0, 20 mg/l 0.2 EPA 376.2 03/06/06 11:30 A¥
Langelier Index -1.31 " N/A N/A CALCULATION 03/20/06 ™
pH 8.02 su N/A SM 4500HB ©2/28/06 ©9:31 TA
Orthophozphate, as P <@. 85 mg/l 0. 85 SH 4500PE 02/28/06 10:00 PH |
Silica, as Si02 . - 26.2 . - mg/l 0. 05 EPA 200.7  03/05/06 16:00 BLS |
Sulfate S . - <1Q ; mg/l - 18 . ‘SH 4500S04D. .02/28/06 10:30-A¥W | |
Total Disaolved 5alids 85.9 mg/l 1.00 SN 2540C ° ' @3/01/@6 '13:25 JI
Total Dissolved Solids, Fixed 57.0 mg/l 1.00 SM 25408 @3/86/06 15:@5 JI
Total Dimgolved Solids, Volati 28.2 mg/l 1,60 SH 2540E 093/06/@6 15:05 JI
Turbidity . 0.36 - NTU . 8.10 SH 2130 B @3/01/06 1@:30 TaA

.

ERVILES

Revieved by:

Report Date: March 21, 2006
~ VA LAB ID# eo11s

E!
|
|
|

Ti2:PQ-BOX 520“- CULPEFER; VII{GINIA 537014640 83
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ENVIRONMENTAL SYSTEMS SERVICE, LTD,

lm.ﬁmm nt

DONINION GENERATION
ATTH: MR. M,
P. 0. BOX 402
MINERAL, VA 23117

Aluminum, Total Recoverable
Arsenig, Totel Recoverable
Barium, Total Recoverable’

Beryllium, Total Recoverable ’

Cadmium, Total Recoverable
Chromiuw, Total Recaverable
Copper, Total Recoverable
Iron, Total Recoverable
Mercury, Total Recoverable
Manganese, Total Recoverable
Sodium, Total Recoverable
Nickel, Total Recoverable
Lead, Total Recoverable
Antimony, Total Recoverable
Selenium, Total Recoverable
Thallium, Total Recoverable
Zinc, Total Recoverable
Nitrite + Nitrate

S 70 NNADMTT M 4 ¥RT Nrmwsweenres

R. BOATWRIGHT

<@. 002
<0. 005
<@. 005
<0, 005
<0.05 -
<0. 6005
<Q. 223
2.6
<@. 003
<0. 605
<Q. 202
<0. 01
<@, 002
- 8.862
@.e8

-Revieved by

-Report Date:
VA LAB ID#

Page:

Work Order #:

Contract #:
Customer #:

Cugtomer PO #:

Job Location:
Collected by:
Date Received:

.05 -
0. 0005
@. 005
2. 05
2. 005
0. 005
8. 002
2. 01
@. 002
0. 005
0. 02

EPA.
SH 4500NO3E

2

59105 v
008/48

1763

70082765

DAVID SHUMWAY
- 02/2872006

200.8  ©3/09/06 SB
200.8  ©3/09/06 B
200.8  03/09/06 . SB
200.8  03/09/06 S8
200.8  03/09/06 SB
200.8  ©3/09/06 SB
200.8  3/09/06 SB
200.8  ©3/09/06 5B
245.1  03/09/06 SB
200.8  03/09/06 5B
200.8  03/13/06 JF
200.8  ©03/05/¢66  SB
200.8  03/09/06 ‘8B
208.8 . 03/09/06 SB.
200.8  03/09/06 SB
200.8 . ©03/09/06 .  SB
200.8  ©3/09/06 SB

03/02/06 18:00 LMG

March 21, 2006
00115
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Table 7
Summary of Groundwater Test Results

North Anna COL )
MACTEC Engineering and Consulting, Inc.
Project # 6470-06-1472
EPA Method 300.0A" .__|EPA Method 353.1'" | EPA Method 350.1™7 |EPA Method 310.1 |EPA Method 160.177 |
2 Bromide | Chloride | Fluoride |Nitrate @] Nitrite® | Sulfate® N'"‘:}?me % | Nitrogen as Ammonia|  Total Alkalinity | Total Dissolved Sclids
mg/L mg/L mi mg/L mg/l mg/L mg/L myg/L _mgL ma/L
[low-g01 11/16/2006 <0.25 8.8 0.12 0.13 0.30 2.1 0.19 0.14 74.0 133
fow-g45 @ 11/17/2006 <0.25 0.93 <010 | <002 | <002 0.52 <0.05 <0.05 <5.0 11.0
{ow-g46 11/28/2006 <0.25 1.5 _10027°% ] NT NT 0.69 0.065 <0.05 22.0 64.0
tow-g47* 11/17/2006 <0.25 1.9 0.043% | 0.92 <0.02 2.1 0.97 <0.05 25.0 72.0
Jow-949 11/28/2006 <0.25 23 0.0945% 1 NT NT 2.9 0.52 <0.05 38.0 93.0
[ow-g50 11/16/2006 <0.25 25.3 0.14 0.32 013 17.2 0.65- 0.14 71.0 162
jow-g51" 11/17/2006 <0.25 9.3 0.53 025 | 017° 592 0.39 0.078 184 1090
NOTES:
< (value) indicates analyte not detected at or above the referenced Flebom'ng Limit (RL)

B = Estimated Result. Result is less than Reporting Limit

J = Method blank contamination. The associated method blank contains the target analyte at a reportable level

NT = Not Tested

(1) "Methods for Chemnical Analysis of Water and Waste®, EPA-600/4-79-020, March 1983 and subsequent revisions
(2) These tests not assigned, but were conducted on some samples by the lab in addition to the assigned Nitrate/Nitrite due to these tests having been part of a standard suite of testing.
(3) Sulfate ( an assigned test) was accepted as substitute for sulfide (an originaliy-assigned test); see report text for further discussion.

(4) Anion tests and Nitrogen as Ammonia tests were performed either outside the recommended hold time {Anions) or using a reagent past its expiration date (Ammonia). Review of results and
constiltation with Dominiian and Bechtel through the non-conformance process resulted in a determination that the sample test results are acceptable "as-is®. See report text for further discussion.

DATA REPORT Rev. 0 1/23707

Prepared by:

Checked by:

MACTEC Engineering and Consulting, Inc.

besc~
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J

Date: [~ F

Date:,/z’s' o7

Page 1of1



ROIES:

1. COORBIKATES SHOMM ARE NORTH AA UNTS 1k 2
STE SPECFE. .

2. THE SITE BOUNDARY, (S THE PERBICTER OF & 8000-FF
RIOUS CROLE FROM. THE CENTER OF THE NO¥ .
ABNONID UMT 3 CONTARAENT. REFERINCE SAPS USFAR,
SECION 2413,

. 1 WYELOPE 10
S Be R TR SRR

Jlees. 3
*P-0 (HSIOREAL)
wS¥ 0 oASTOREND

0w-000 (€OLY

OFFICES
660,000 SQ 1)
HLEVATON 275.00

AT
COOLNG TONER AREA
12,382,036 S0 FTINOMNL /"
R7309.000 0 £, 280.000, - ¢~

" METEQROLOGICAL STATION
e .

e 28

Erdd o e

T EEa TG 3 i&é’b)\‘
.Mr\n
SN

' .o FOSTNG TRANSMISSION -5
\ . (e Jii

WELL NO. / LOCATION

RN, ..
SLCUMIY TRANNG BROG (HEW)
W

: we-4 s eromec
= | LU
) JTROLOGY 4B WELL (oww@;‘_ s mie FGWRE Y
gtsa : S CROUBDMATEE st
R N LOCATIONS -+
OW-951 .




Dominion Exh. 2
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
* Before the Atomic Safety and Licensing Board
In the Matter of )
‘ _ ' ) ' '
DOMINION NUCLEAR NORTH ANNA,LLC ) Docket No. 52-008
) e ,
(Early Site Permit for N orth Anna ESP Site) ) ASLBP No. 04-822-02-ESP
DECLARATION OF EUGENE S. GRECHECK IN SUPPORT OF DOMINION S

RESPONSES TO THE LICENSING BOARD SAFETY-RELATED QUESTIONS

| County of Henrico )

A ) ss.

Commonwealth of Virginia )
- 1, Eugene S. Grecheck, being duly sworn according to law, depose and state the
following:
1 am the Vice President, Nuclear Support Services for Domlmon Nuclear North Anna,

LLC (“Dormmon”) My business address i§ 5000 Dominion Boulevard, Glen Allen, V1rg1n1a

23060. I am the Dominion officer responsible for Dominion’s application for an Early Site

~--—Permit,-and-work related.to this-project is-performed.under-my.direction.and control. Iam

authorized to provide this certification on behalf of Dominion.

- 1 am providing this declaration in support of Donlinion;s réépohses to the safety-related
| questions that the Atomic Safety and Licgnsing Bbardjaéked mnitsJ anuéry 18, _2007 Order.
Uﬁder my overal]diréction, the respbnses to these questions in the attached exhibit were
prepared and reviewed by pefsons possessing the knowl.edgeA aﬁd expertise to respond, were
subject to a verification and validation process, and constitute Dominion’s responses to the
Board’s qu_eétions. To the best of my know]edge, informat_ion, and be]ief, these responses are

true and correct.




Further, the affiant sayeth not. |

QW

Euge@s Grecheck

Subscribed and sworn to before me |
this?z.}aay of February, 2007.

Notary Public

My commission expires _.S_ZZ#”_‘




