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Arizona Nuclear Power Project
P.o, BOX 52034 4 PHOENIX, ARIZONA85072-2034

Director of Nuclear Reactor Regulation
Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

ANPP-32729-EEVB/WFQ
May 24, 1985

Subject: Palo Verde Nuclear Generarting Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528(License No. NPF-34)/529/530
Spray Pond Procedure
File: 85-004-419.06

Dear Mr. Knighton:

A meeting with members of your staff was held on May 10, 1985 to discuss the
integrity of the PVNGS spray ponds. In particular, APS discussed the future
spray pond monitoring which we would be conducting.

Enclosed for your information is a copy of Revision 0 of our procedure,
73AC-9SP01, "Spray Pond Piping Integrity Verification." This procedure describes
our spray pond monitoring program and discusses pond operability criteria.
Also enclosed for your information is a copy of applicable sections of referenced
procedures 74AC-9ZZ04, "System Chemistry Specifications," and 74CH-9XC16,
"Sampling and Analytical Schedule.".

In accordance with a request from your staff, enclosed also are comments regard-
ing the Statement of Facts included in the petition filed by the Coalition for
Responsible Energy Education (CREE) under 10CFR 2.206 dated May 6, 1985.

Please contact Mr. W. F. Quinn of my staff if you have any questions.

Very truly urs

F.p
E. E. Van Brunt, Jr.
Executive Vice President
Project Director

EEVB/WFQ/slh
Enclosures

cc: R. P. Zimmerman (w/e)
E. A. Licitra (w/e)
A. C. Gehr (w/e)

8505300051 850524
PDR ADOCK 05000M8
F'
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STATE OF ARIZONA )
) ss0

COUNTY OF MARICOPA)

I, Edwin E. Van Brunt, Jr., represent that I am Executive Vice
President, Arizona Nuclear Power Project, that the foregoing document has
been signed by me on behalf of Arizona Public Service Company with full
authority to do so, that I have read such document and know its contents,
and that to the best of my knowledge and belief, the statements made therein
are true.

gV~
Edwin E. Van Brunt, Jr.

Sworn to before me this day of , 1985.

Notary Pub ic

My Commissi'on Expires:
fAy Commission Expires April 6, 198T
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APS RESPONSE TO CREE

PETITION UNDER 10CFR2.206

DATED MAY 6, 1985

CREE STATEMENT 19 — The following summary of the APS-ANPP position on the

spray pond piping and weld corrosion at PVNGS-1 and 2 is drawn from
APS'Evaluationof Spray Pond Weld Corrosion at PVNGS," filed with the Director,

Nuclear Reactor Regulation, on April 3, 1985.

APS RESPONSE —None

CREE STATEMENT 20 — APS has identified corrosion in over 80X of the welds on

the stainless steel spray pond piping at PVNGS-1 and 2, through a combination

of radiographic sampling and visual inspection. A small number of indications

of corrosion were identified in base metal. APS estimates 60X through~all
penetration.

APS RESPONSE —None

CREE STATEMENT 21 — APS estimates that water leakage due to through~all

penetration under specified LOCA conditions, could increase essential cooling

water temperature to as high as 124.6'F (pp. 5-6). The design criteria limit
is 125'F.

APS RESPONSE —The design criterion value of 125'F is not a limit.

CREE STATEMENT 22 — APS has identified the probable cause of the pitting as

MIC and the probable causative agent as Gallionella, on the basis of

microscopic analysis of weld'ections and analysis of the physical

characteristics of the corrosion. APS concludes that the accumulation of

stagnant water caused the Gallionella infestation.
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APS RESPONSE — APS wishes to clarify that the Gallionella infestation was

caused by improper chemistry control during construction and pre-operational
testing. MIC was aided by the presence of untreated stagnant water (see

Section 2.0 of the report). Also, stagnant water does not cause a Gallionella
infestation, rather, it provides the condition necessary for Gallionella to
induce corrosion.

CREE STATEMENT 23 — As corrective action, APS proposes continuation of its
current chemistry control and biocide treatment program. APS proposes to
prevent future stagnation through routine operation of the spray pumps

(aeration). APS proposes a monitoring program consisting of quarterly
pressure drop measurements and re-radiographing welds at the first refueling
outage.

APS RESPONSE — The cause of the spray pond corrosion problem was that during
construction and pre"operational testing, chemistry control was not maintained

prior to the corrosion discovery. As corrective action, a stringent program

of adherence to chemistry control and biocide addition has been implemented.

Additionally, corrosion control has been added to the program by operating the

ponds daily. Aeration is not an intended control measure, rather it is an

incidental result of spray operation.

Also, it should be noted that the monitoring program entails pressure

monitoring, rather than pressure drop monitoring. The ANPP procedure for
pressure monitoring is intended to demonstrate the continued operability of
the spray pond system (see Section 6.1 of the report).

CREE STATEMENT 24 — To determine whether MIC has affected other safety related

systemsp APS visually examined 2 welds and 1 valve from the Unit 1 safety

injection system and reviewed prior inspections, concluding that the MIC is
isolated to the spray pond piping.
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APS RESPONSE — This statement implies that APS'onclusion on the

transportability of MIC to other safety related systems was solely based on

the results of the visual inspection of 2 welds and 1 valve on the safety
inspection systems and review of prior inspections.'his is incorrect.

APS'onclusionthat MIC does not now affect other safety related systems is
premised upon:

1. Temperatures above 212'F killbacteria.
2. pH ranges above 10.5 kill bacteria.
3. Boric Acid kills bacteria.
4. Safety related systems a) exceed 212'F, b) have a pH in excess of 10.5,

c) are borated, or d) combine these elements of control.
5. Examination of the auxiliary feedwater system since the discovery of the

MIC on spray pond piping did not identify any MIC. This examination

consisted of removing a section of pipe and visually examining the

internal surfaces of ten welds.

6. APS does not rely upon the isolation of Gallionella or other corrosion

inducing bacteria, but rather upon chemistry and operating conditions to
kill the bacteria.

CREE STATEMENT 25 — APS concludes that it has established means to prevent

further pitting initiation and monitor flow, that operation in the current

condition will not reduce the margin of safety or increase the probability of
or malfunction of safety related systems, and therefore does not constitute an

unreviewed safety question.

APS RESPONSE — No response.

CREE STATEMENT 26 —According to APS'alculations, spray pond operation under

specified LOCA conditions could result in a temperature increase to within
0.4'F of design criteria limitations. By definition, the margin of safety

built into the design criteria would thus be reduced. Moreover, APS

acknowledges that it cannot predict the rate or extent of future pitting, and
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anticipates further through~all leakage to develop. APS'alculations appear

methodologically sound and conservative at first glance. However,
APS'nalysisis premised on the critical, non-conservative assumption that there

will be no further incidences of spray pond piping MIC; i.e., that there will
be no increase in the number and size of the indications of MIC. This

assumption lacks clear empirical support. It can only be verified over time,
through allowing the MIC condition to run its course, or averted, by removing

the corrosion and its causative agent (Exhibit 8). Moreover, APS'tatistical
methodology for inferring the extent of corrosion in similar systems is
vulnerable to error because it fails to account for site-specific differences
that could affect the rate of MIC (Exhibit 8).

APS RESPONSE — The petitioners mischaracterize and confuse the concepts of
safety limits and design criteria. Design criteria do not constitute safety
limits. Safety limits are identified in Section 2 of the Technical

Specifications. These limits provide the margin of safety necessary to
protect the health and safety of the public. Design criteria are established
to provide a well defined interface between sytems such that designs may be

established independently without jeopardizing integrated plant performance.

For the particular situation described in the CREE petition, a design

criterion for the essential cooling water of 125'F was established. As long

as this is met, there is no need to review the performance of interfacing
systems. They will perform as required. Thus, no margin has been lost.
Further, there is a substantial cushion in that a recent review shows that'he
interfacing systems will meet their design criteria even if the essential
cooling water temperature rises as high as approximately 140'F. Even this
does not reduce the required safety margins.

APS did not acknowledge "that it cannot predict the rate or extent of future
pitting". What was said was that "it (is) difficult to predict the rate of
growth and the final shape of the pits". The statement attributed to APS

implies that there will be future pitting. APS said no such thing — what was

said is that some of existing pits are expected to grow until they grow

throughmall. There is no basis to infer the occurrence or extent of pitting
initiation as the chemistry control program now in effect should preclude new

pitting. This will be confirmed by the radiography program described in

Section 6.2.





APS agrees that there will be no further incidences of spray pond piping MIC.

APS does not agree that this means that there will be no increase in the size

of the MIC indication. As clearly stated in the safety analysis section of
our report, APS evaluated the performance capability of the spray pond system

assuming all existing pitting grew and penetrated through~all at which time

the flushing action will arrest further pitting.

CREE STATEMENT 27 — In addition, our information establishes that
APS'nalysis

and proposed actions do not provide satisfactory assurance that other

safety related systems have not been and will not become affected by the MIC.

APS RESPONSE — APS disagrees with the unsubstantiated allegation described in
27. APS refers the staff to Section 7.0 of the APS letter of April 3, 1985.

Also'ee response to Item 24.

CREE STATEMENT 28 — As stated on page 3 of "Microbiologically Influenced

Corrosion of Industrial Alloys" (Daniel H. Pope, et al.; Exhibit 5) and page

13 of Microbiolo icall Influenced Corrosion: A State-of-the-Art Review (MTI

Publication Number 13; Daniel H. Pope, et al.; Exhibit 6), microorganisms

related to MIC:

...may be motile which aids in migrating to more favorable conditions or

away from less favorable conditions, e.g., toward food sources and away

from'oxic,materials.

It should be noted that APS was in a position to have been aware of this
information, Bechtel Power Corporation having forwarded a copy of the Pope, et

al. abstract to APS on January 3, 1984, as part of the discussion of corrosion

of buried piping at PVNGS. (Exhibit 5, cover letter.) Booth, (page 14,

Exhibit 7) states that sulfer-oxidizing bacteria (e.g., Gallionella) "are all
actively motile." Pope adds:

The individuals can be widely and quickly dispersed by wind, water,

animals, aircraft, etc., and thus the potential for some of the cells in
the population to reach more favorable environments is good.
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(Exhibit 5 at page 4; Exhibit 6 at page 14). Moreover:

They (MIC organisms) have specific receptors for certain chemicals which

allows them to seek out higher concentrations of those substances which

may represent food sources. It is very important to understand that
nutrients, especially organic nutrients, are generally in short supply in
most aquatic environments; but that surfaces, including metals, adsorb

these materials, creating areas of relative plenty. Organisms able to

seek out and establish themselves at these sites will have a distinct
advantage in such environments.

(Exhibit 5 at page 3; Exhibit 6 at page 13). Gallionella (as well as other

microorganisms associated with MIC) can be spread by water movement through

plant systems connecting with the spray ponds, as well as themselves migrating

to separate but connecting systems. (Exhibit 8, affidavit).

APS RESPONSE — The statement is irrelevant. See response to Item 29. It
should be noted that Booth did not characterize Gallionella as

"sulfur-oxidizing bacteria". In fact, Gallionella is an iron-oxidizing

bacteria as Booth recognizes.

CREE STATEMENT 29 — In order to avoid such spreading of MIC, among other

reasons, it is generally highly advisable as a first step in a treatment and

control program to remove the microorganisms and corrosion through replacing

the corroded materials or through chemical or mechanical cleaning. Such

replacement or cleaning activity should take care to remove both the

microorganisms and all traces of corrosion in the under-deposit metal.

(Exhibit 8). Such treatment should also reflect awareness of the distinctions

between the behavior and response to various treatment procedures of

free-floating microorganism and,tubercles. (Exhibit 6 at 64). Biocides and

other treatment methods which are effective against free-floating organisms

may be ineffective against nodules.

APS RESPONSE —'he prevention of MIC in. other systems does not rely to any

extent upon the containment of corrosion inducing bacteria within the spray

system. Indeed, as these bacteria are pervasive, even the normal makeup water

to safety systems can be postulated to contain the bacteria. APS prevents MIC
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by a combination of operating the systems at temperatures above that necessary

to kill the bacteria and/or by chemistry control.

The implementation of the chemistry control and biocide treatment program has

eliminated Gallionella in the spray pond system. Replacement of the corroded

materials is not required at this time. Chemical or mechanical cleaning is
under consideration.

Visual internal examinations of the spray pond piping have revealed only a

thin layer deposit primarily of iron compounds. No evidence of discrete

nodules or tubercles was found. Any tubercles or nodules that may have formed

apparently have been removed by the water flow.

CREE STATEMENT 30 — The potential for innoculating other plant systems with

Gallionella or other MIC agents if the established concentration cells are

untreated is further supported by the rapidity with which such microorganisms

can establish themselves in a new environment.

They produce enormous numbers of individuals in a short time (generating
times'f only 18 minutes are known),'hus allowing them under favorable

k

circumstances to "bloom" and'quickly "take: over" an environment.

r

(Exhibit 5, at 4; Exhibit 6 at 13)., Moreover, innoculation by MIC organisms

can be difficult to detect, setting up the potential for safety situations

which are recognized only when a system is called upon in emergency

circumstances, as the NRC has recognized:

The nature of aquatic fouling in piping systems is such that it may go

unnoticed, or not severly degrade system performance, until the system is
called upon to function following an incident.

"Abnormal Occurence: Blockage of Coolant Plow to Safety-Related Systems and

Components," 47 ~ped. Re . 21694 (Mey 19, 1982). (The disonssion therein

addressed both marine animal and MIC fouling). The safety significance of

such circumstances is addressed:
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In a nuclear power plant, it is imperative that the heat generated by the

nuclear reactor and the components of safety systems be dissipated into
the environs. This process is usually performed by transferring the heat

being generated to various cooling systems via heat exchangers and then

to a heat sink such as a river, lake or cooling tower. These processes

are utilized during normal operations and subsequent to normal plant
shutdowns or accidents. Failure to provide adequate cooling could result
in severe damage to the safety-related components or systems designed to
safely shut down the plant and to mitigate the consequences of a major

occurence (such as loss of coolant accident, LOCA).

Federal Re ister, op cit. (At PVNGS, the spray ponds function as the ultimate
heat sink).

APS RESPONSE — See Responses to Items 26 and 29. Also, fouling has not been

observed in the spray pond system. The monitoring program will detect any

degradation before it becomes significant to safety.

CREE STATEMENT 31 — Concern with MIC involves both the degredation of system

structural integrity or operating efficiency through pitting and leakage and

fluid flow blockages. Gallionella can foul systems through the creation of
tubercles and accumulate in pipes so as to plug them. (Exhibit 5 at 6;

Exhibit 6 at 17). Gallionella may also establish itself in areas where

protective coating has been applied through exploitation of "holidays"

(discontinuities) in the coating, as may other MIC microorganisms:

There has been a recent increase in the use of plastics, e.g., epoxy

resins. The application of such plastic coatings, however, suffer from

the same general problems mentioned above; that is, imperfections provide

sites where bacteria can establish themselves and influence or initiate
corrosion. There is also the question of the permeability of plastic and

other coatings to such substances as hydrogen sulfide, organic acids and

various other corrosive chemicals. Therefore, these coatings, although

removing the organism from direct contact with the metal may not, in
reality, prevent corrosion due to the activities of microorganisms.

(Exhibit 8 at 35). Once initiated, the corrosion process can become almost

auto-catalytic, even if the causative action is remove or killed, unless all
corroded material is also cleaned or removed (Exhibit 8).
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APS RESPONSE —It can easily be demonstrated that there has been no fouling of
the essential spray pond system since an as-built full system flow of 18,200

GPM has been obtained. Were fouling present, it. would constitute a

restriction that would reduce flow.

The monitoring program will detect any degradation of structural integrity or
operating efficiency of the spray pond before it becomes significant to safety.

CREE STATEMENT 32 — The foregoing establishes a dual safety concern created by

the MIC situation at PVNGS: (1) whether the current levels of MIC in the

spray ponds so reduces the margin of safety as to constitute a significant
safety question; and (2) the effect of spray pond MIC on the entirety of
systems serviced by the spray pond, particularly the likelihood that operation
will spread the MIC to other safety systems. The Coalition alleges that the

current levels of MIC constitute a significant safety question, particularly
for operation at higher power levels. Perhaps an even greater concern,

however, is the additional risk of malfunctions created by operation of the

system and the transportation of MIC organisms, malfunctions which may go

undetected until the systems are needed for safe operation. The existence of
that risk is certain. It is, however, difficult to quantify the extent of the

risk for numerous reasons. The variable nature and uncertain effect of fluid
flow rates is one such reason. Conditions of low fluid flow may be more

favorable, and conditions of stagnation or no flow during outages or cycling
may be most conducive, to the attachment of MIC-related organisms. as the NRC

has noted:

...[I]t has been observed that relatively rapid fluid flow tends to

prevent attachment of organisms whereas low flow rates or stagnant

conditions favor befouling and concentration cell corrosion.

(IE Information Notice No. 85-30 [SSINS No. 6835]: Microbiologically Induced

Corrosion of Containment Service Water System, April 19, 1985, at page 2.

Emphasis added). This positive effective of rapid fluid flow is only a

tendancy, however, and may be mitigated against by several factors. Even

relatively brief periods of low or zero flow can provide an opportunity for
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microorganism attachment. Microorganisms are able to lodge themselves is
small areas which are less subject to the effect of flows, e.g., surface
"holidays" (~su ra) or crevices and other small spaces in the system:

They [MIC organisms] are small (from less than two-tenths to several
hundred um in length by up to two or three um in width), a quality which

allows them to penetrate crevices, etc., easily.
(Exhibit 5 at 4; Exhibit 6 at 13). Significantly, APS recirculated the spray
pond water regularly prior to identification of MIC, although it did not
routinely operate the spray nozzles. Once the bacteria have set up in the
form of nodules or tubercles protected by a slime film or ferric hydroxide

excresences, the effectiveness of flushing is drastically reduced. (See

Booth, Exhibit 7 at 41). Flushing may again have a positive effect once the

MIC organism has pitted through the metal, as APS has noted ("Evaluation",

page 7). However, one then has to deal again with the free-floating
organisms. Particularly if the diagnosed Gallionella concentration cells
contain sulfate-reducing bacteria, the bacteria may form spores which can lie
dormant for extended periods of time in systems or components, germinating
when conditions are most favorable. (See Pope, Exhibit 5 at 6; Exhibit 6 at
14). The adapability of MIC-related organisms has been noted by the NRC:

They have been known to tolerate a wide-range of temperatures (-10 to
90'C), pH values of 0 to 10.5, oxygen concentrations from zero to almost

100 percent 0 and extxeme hydrostatic pressure.

(IE Information Notice, op cit.) For all the foregoing reasons, the sole

reliable preventative to MIC contamination of other safety systems and

additional incidences of spray pond MIC is removal of the tubercles.

APS RESPONSE — There is no reduction in the margin of safety provided by spray

pond design criteria. Therefore, MIC found in the stainless steel piping of
the spray pond system is not'afety significant and does not constitute an

unreviewed safety question regardless of power level. See also the response

to Item 29 regarding the potential spread of MIC.

The allegation further implies that APS relies upon minimum flow rates, even

during outages, to restrain MIC. With the exception of the spray pond system,

the operating temperatures and/or chemistry controls described in the response

to Item 29 provide adequate control regardless of flow.

-10-
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It should also be noted that examinations of those portions of the spray pond

piping that under went routine recirculation during the preoperational phase

disclosed no evidence of MIC. MIC was only observed in the stainless steel
piping where there was untreated stagnant water. Further, the allegation
evidences a misunderstanding of MIC on stainless steel. The bacteria
(organism) induces the start of corrosion. It does not fuel the continued

corrosion. The attack proceeds as a ferric chloride corrosion cell. The

resultant pit may continue to grow until it proceeds through~all due to the

limited communication between the pit and the bulk piping fluid. Once

through~all, the ferric chloride is flushed out and the pit surfaces will
repassivate, stopping the corrosion.

CREE STATEMENT 33 — Increasing the concern over the potential for MIC

infestation of other safety systems, MIC has been identified or possibly
implicated in the past at PVNGS. APS identified MIC on the Unit 2 auxiliary
feedwater pump in 1984. (Final Report DER 80-40, Exhibit 9). However,

APS'inal

Report did not specify a causative agent. Bechtel Power Corporation has

considered the possible role of MIC in the corrosion of buried spray pond and

other piping at PVNGS. (Exhibit 5, cover letter, January, 1984). Following

failre of the Plasite lining in carbon steel piping connected to the spray

ponds, "widespread rusting" was identified on the Unit 2 diesel generator

)acket water and lube oil coolers. (Exhibit 10 at 1). Although other

hypotheses are also viable, such rusting would be compatible with
Gallionella. In the Final Report on auxiliary feedwater pump corrosion, APS

stated:
Whereas MIC bacteria probably exists in other safety-related systems at
PVNGS, the conditions that existed in the auxiliary feedwater system aze

no more hospitable or inhospitable due to the startup flushing and

testing.
(Exhibit 9 at page 3).

APS RESPONSE — The causative agent for the Unit 2 auxiliary feedwater pump

corrosion was identified in the final report. for DER 84-40 as bacteria. The
4

bacteria agent present in untreated, stagnant water resulted in MIC. New

chemistry controls have eliminated the bacteria and provisions have been made
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to prevent the accumulation of untreated, stagnant water as described in the

final report for DER 84-40.

The suggested hypothesis respecting rusting found in the Unit 2 DG coolers
that Gallionella induced the corrosion is immaterial. The corrosion resulted
from the failure of the plasite lining and would have occurred whether or not
it was induced by microorganisms, because of the low corrosion resistance of
unprotected carbon steel.

CREE STATEMENT 34 — The foregoing establi,shee two concerns: (1) APS must

determine whether MIC has initiated or MICmelated organisms have established
themselves in other. safety-related equipment,'nd (2) APS must establish that
it has or reliably will implement techniques adequate to monitor for and

contxol the potential for'uch ispreading of MIC to other systems in the

future. The spray ponds function as the ultimate heat sink, for safe shutdown

as well as for the emergency diesel generators. Failure to isolate the

current MIC condition to the spray pond'piping will significantly increase the

probability or severity of accidents and increase the likelihood of
malfunction of other safety systems and components at PVNGS.

APS RESPONSE — The license technical specifications prevent operation under

any unsafe conditions, including those related to the operability of the spray

ponds. See further responses to Items 24, 26 and 29.

CREE STATEMENT 3S —APS'nalysis of the status of other plant safety systems

in this regard, as described in its April 3 "Evaluation", is based for the

most part not on contemporary visual inspection and other direct surveillance,
observation and testing, but rather on review of prior inspections and

operating performance. Given the rapidity with which Gallionella and other

MIC-related organisms can establish themselves and initiate or influence

corrosion and the capacity of MIC fouling of safety systems to go undetected

absent specialized surveillance procedures, APS'nalysis is inadequate.

APS RESPONSE —See responses to Items 24 and 34.

-12-
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CREE STATEMENT 36 — APS'roposed monitoring program consists solely of
monitoring spray pond pressure dzop on a quarterly basis, and re-radiographing
the previously examined welds at the first refueling outage. Again, given the

rapidity with which MIC initiation can occur, more frequent and extensive .

monitoring is indicated. The NRC (Pederal Re ister, op cit. at 21656) has

identified a range of techniques and commented upon them:

The Bulletin also asked licenses to describe their methods for preventing
and detecting any future fouling at their plants. A combination of
chlorination, heat treatment, flushing, backflushing and the installation
of strainers were the preventative actions taken by most of the affected
plants. Many of them routinely inspect the intake canal, the pump

discharge strainers and the main condenser, cleaning them out as needed.

Detection methods included surveillance programs comprised of visual
inspections and measurements of flow, differential pressure, and

temperature at various system locations. These actions by the licenses
can be expected to have varying degrees of effectiveness depending on the

frequency with which they - were performed and the severity of the

infestation present at and around the plant.
In addition to other forms of surveillance, system water and metals should be

monitored on a routine basis for'he presence of MICmelated microorganisms,

both to identify incipient problems and to monitor the effectiveness of
on-going treatment and control programs. Pope identifies methodologies for
such monitoring (Exhibit 6 at 66-69; Exhibit 8). A more intensive monitoring

program than APS has proposed would aid in verifying the diagnosis of
Gallionella as the causative agent. Ideally, APS should be required to obtain

laboratory verification of its proposed treatment program in advance of
implementation. This is important for two reasons: (1) the effectiveness of
any treatment program depends upon the specific nature of the causative agent

and the milieu in which the MIC is taking place, and (2) the presence of a

given microorganism may mask the actual causative agent or agents, as

discussed dufrs.

APS RESPONSE — See response to Item 23 with respect to the pressure

measurements in the monitoring program. Surveillance of water chemistry,

including microorganisms, is provided in the chemistry control program.

-13-
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Laboratory verification of the treatment is unnecessary. Field surveillance
is adequate to demonstrate the effectiveness of the treatment program.

CREE STATEMENT 37 — The mechanisms and role of Gallionella in MIC is not
well-understood, according to Pope (Exhibit 6 at 17, 45). This increases the

need for a treatment, control and monitoring program that is conservative on

the side of safety. Gallionella is capable of direct oxidation, yet it may

also create a miczoenvironment in the underdeposits of its nodules in which

anerobic sulfate-reducing bacteria can initiate or influence corrosion
(Exhibit 6 at 12, 23, 40-44). Sulfate-reducing bacteria, as well as

Gallionella and other iron-reducing bacteria, may be associated with pitting
such as characterizes the instant case. (Exhibit 6 at 32).

APS RESPONSE — The chemistry control and biocide treatment program and the

monitoring program are conservative on the side of safety. The biocide

treatment program will control sulfate-reducing bacteria as well as

iron-reducing bacteria.

CREE STATEMENT 38 — As a case in point, Gallionella is aerobic and directly
oxidizes ferrous iron in solution to the ferric state and effects the

precipitation of ferric hydroxides. (Exhibit 7 at 41; Exhibit 5 at 5-6:

Exhibit 6 at 17, 30). While stagnant water conditions may facilitate the

establishment of Gallionella infestation, aeration (such as APS proposes at
PVNGS) is recommended only for sulfatemeducing, anaerobic bacteria. (Exhibit

7 at 52). While aeration may increase the effectiveness of biocides in
eliminating free-floating bacteria in the water, it is likely to provide

counter-productive against Gallionella in the tubercle form. (Exhibit 6 at

44; Exhibit 8). Oxygen can both cause Gallionella to "bloom" more rapidly and

increase the oxidation rate and hence the degree of corrosion. (Exhibit 8).

Inappropriate biocides can induce microorganisms to mitigate to other systems

as we11, as noted ~su ra. Therefore, laboratory testdng w111 prevent a

misdirected treatment pzogram from actually worsening the MIC problem.
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APS RESPONSE — APS does not use or propose to use aeration as a control
measure for bacteria. Positive control is provided by biocide addition.

Aeration is merely a side effect from the program designed to prevent

accumulation of untreated, stagnant water, i.e., daily operation of the entire

spray system to prevent the accumulation of untreated, stagnant water.

CREE STATEMENT 39 — Oxidizers generally are resistant to a range of biocides

(Exhibit 5 at 3-6; Exhibit 6 at 13-14, 34); and:

Pope and coworkers and Costerton and coworkers and Characklis and

coworkers have all pointed to the fact that the usefulness of many

biocides in the control of organisms in fouling material is much more

limited than it is in the aqueous part of the system. The other problem

with certain of the biocides is that they will simply shift the microbial

population from a "normal aquatic community" or "normal cooling system"

community to very specialized communities, i.e., those which form slime

or those which are through some other mechanism, able to be more

resistant to biocides. This shift may cause a much more severe sliming

or corrosion problem than might be encountered with a mixed microbial

community.

(Exhibit 6 at 36-37). (Ineeded, it is a valid hypothesis that the on-going

treatment program .at PVNGS has actually had this effect in relation to the

current MIC situation). Gallionella sets up a "differential aeration" cell in
which pH is altered (Exhibit 7 at 41). Eventual through-pitting may allow

normal flushing to resume, as APS argues; but in the current state, aeration

cannot penetrate the Gallionella tubercle but can encourage additional

Gallionella MIC. Therefore, it is contra-indicated.

APS RESPONSE — It is acknowledged that biocides are more effective in the

control of organisms in water than in tubercles or nodules or slime. However,

neither tubercles, nodules or slime have been found in the spray pond piping.

The biocide treatment will be effective in controlling bacteria in the spray

pond system, and aeration will not result in the development of tuberclesp

nodules or slime.
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If tubercles, nodules or slime had been present, biocidal treatment would

still be effective in controlling bacteria though the process would be

8lowed. In fact, it is recognized that aeration is effective in controlling
sulfate reducing bacteria as well as having other positive effects.

CREE STATEMENT 40 — To overcome the foregoing difficulties, ensure maximum

effectiveness of a proposed treatment program and prevent further infestation
by the identified causative agent, Pope recommends elimination of the

causative microorganism or microorganisms and the sites of corrosion, followed

by treatment (Exhibit 6 at 44). Biocide application and chemical control
programs alone are not generally effective unless accompanied by removal or
cleansing of all corrosion (Exhibit 8). Booth also confirms that:

...a preliminary mechanical or chemical cleaning process may be essential
before the application of a microbial inhibitor can become effective.

(Exhibit 7 at 50).

APS RESPONSE — As discussed in Items 26 and 32 the safety analyses described

in the report do not assume that the biocide application and chemical control
program is succe88ful in halting growth of existing pitting. Existing pits,
which were found only in the stainless steel piping, were assumed to progres8

through~all. The biocide application and chemical control program is
intended to preclude new MIC initiation. The success of this program will be

confirmed by the radiography and visual examination program.

CREE STATEMENT 41 — The NRC has noted:

...[C]leaning and dry lay up, or periodic recirculation flushing, during

extended outages to mitigate know [sic] biological activity would appear

to be prudent alternative8.
(IE Information Notices, op cit.) However, in choosing between cleaning and

flushing, the distinctions made ~su ra between aerobic and anaerobic bacteria,

free-floating bacteria and tubercles, etc., must be borne in mind. In the

current case, thorough mechanical or chemical cleaning to remove deposits and

underdeposit corrosion, or replacement of the corroded materials (removing the

deposits) are the prudent courses. They are the conservative courses, in the

sense that they clearly will prevent the initiation of additional corrosion
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which can create both safety hazards by reducing the effectiveness of safety
equipment and increased long-term economic costs. By contrast, APS has failed
to meet its burden of proof that its proposed corrective actions will have

such positive effect and will not increase the probability of additional
safety problems. Failure to take preventative actions that will avoid such

degradation of safety systems and components where possible, or postponement

of such actions until damage is done, is not a prudent course that puts public
safety first. Operating the system in its present state, which is likely to
spread the MIC problem, is not prudent. A more thorough inspection and

analysis of the nature and extent of MIC at PVNGS and removal of the causative
agent and the corroded material is the prudent course that best serves the
public interest.

APS RESPONSE —We disagree with this summary .of the CREE position. The bases

for our disagreement are set forth in our responses given to the individual
items and the information and analyses provided in the report filed on

April 3, 1984. Essentially, the CREE position appears to stem from inaccurate
and/or incomplete understanding of the conditions at the plant, including the

I

limitation of MIC to stainless steel piping, the operation of the spray pond

system prior to discovery Of the MIC, the improper implementation of the

chemistry program, the irrelevance of migration of Gallionella when it is
hypothesized that Gallionella is present in all water introduced into all
plant systems, and the operating conditions and/or chemistry controls which

control or eliminate Gallionella.

CREE STATEMENT 42 — Given concern about the ability of APS to maintain ECWS

temperatures within design criteria range and not reduce the margin of safety
built into the design criteria to unacceptable levels, pipe relacement and/or
rewelding represents the optimally prudent solution to the need to remove the

Gallionella (or other microbial) infestation and underlying corrosion.

APS RESPONSE — Pipe replacement and/or rewelding are not warranted. See

response to Item 41.
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