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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
Philadelphia Electric Company Docket Nos. gg-ggg
(Limerick Generating Station, )

Units 1 and 2) )

TESTIMONY OF MARGARET A. REILLY AND STEPHEN A. RUNKLE
FCR THE COMMONWEALTH OF PENNSYLVANIA REGARDING CITY OF
PHILADELPHIA OFFSITE EMERGENCY PLANNING CONTENTIONS CITY-18 AND CITY-19

The purpose of this testimony is to respond to the City of Philadelphia's
concerns regarding protection of the City's water supply in a radiological
émergency. The contentions state:

CITY-18

The State Plan is inadequate in the area of emergency planning because
in the plan there is no adequate implementable plan for providing an
alternate source of water for the City of Philadelphia wnich is
appropriate to the iocale of Philadelphia and which gives consideration
to the PAG guidelines, namely, substitution of other drinking water
sources, importation of water, rationing, substituticn of other
beverages and designation of critical users. "Implementable plan”
includes consideration of ability to implement in which is included
resources available.

CITY-19

The State Plan is inadequate in the area of emerygency planning because
in the plan there is no adequate implementable plan or implementable
alternatives and methods for decontamination of the City's water supply
and water supply system. "Implementable plan" includes consideration of
ability to implement in which is included resources available.
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Ms. Reilly, please state your name, address and position with
the Commonwealth of Pennsylvania.

My name is Margaret A. Reilly. My business address is

P. 0. Box 2063, Harrisburg, PA 17120. I am

Chief, Division of Environmental Raaiation, Bureau of

Radiation Protection, Department of Environmental Resources.

Have you prepared a statement of your professional qualifications?

Yes. My statement is appended to this testimony.

Mr. Runkle, please state your name, address, and position with

the Commonwealth of Pennsylvania.

My name is Stephen A. Runkle. My business address is P.0. Box 1467,
Harrisburg, PA 17120. I am a Chief, Delaware River Basin Section,
State Water Plan Division, Bureau of Water Resources Management,

Department of Environmental Resources.

Have you prepared a statement of your professional qualifications? i

Yes, My statement is appended to this testimony.

What is the purpose of offsite emergency plans for nuclear

power station accidents?

The purpose of offsite emergency plans for nuclear power station
accidents is service as a decision making tool for offsite
authorities for the avoidance of radiation dose and dose
commitment by the public. The plans contain methods and

procedures developed before real need occurs so that protective
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action for dose and avoidance can be carried out expaditiously.

The plans serve to relieve the impleventors of the need to
develop dose criteria, protective action rationale and
implementation methods while in the stressful period of real

emergency, when time is essential.

How do the plans satisfy the function?

The plans satisfy the function by describing the responsibilities
of parties to the plans, response organization, communications
accident assessment techniques, dose criteria, protective

action guides, alert and notification, resources, facilities
equipment, protective action ¢ptions, exposure control, and
protection of ingestibles. Also included are housekeeping

items such as plan development and updating, training of
response personnel and exercises. The plans contain general

guidance for re-entry and recovery operations.

Thr ‘ans" consist of the Pennsylvania Disaster Operations
Plan Annex E, which includes Appendix 12, the DER Bureau of
Radiation Protection Plan for Nuclear Power Generating Station
Incidents (Rev. 4a), and Appendix 17, Protection of Ingestion
Pathway; DER/BRP Implementation Procedures: the PEMA Duty
Officer Instruction Book Annex L, Appendix 8; and Limerick

Gererating Station Emergency Procedures.
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How could accidents at Limerick Generating Station impact

the water supply of the City of Philadelphia?

Three kinds of accidents could impact the City of Philadelphia
water supply. The least complicated is the accidental release
of liquid effluents in concentrations in excess of 10 CFR 20
criteria. This condition could Tead to concentrations at

the City intakes at Belmont and Queen Lane in excess of

values set forth in the National Interia Primacy Drinking

Water Regulations. In this situation the initial concentration,
the radionuclide mix, discharge duration, and travel time are

known.

The plan calls for notification of the City and other downstream
users with the recoomendation to curtail intake in advance of
estimated arrival time, through the duration of plume passage.
The plan also calls for stream sampling and analysis for
assessment and confirmation of existing conditions, and for
ongoing communications. This circumstance is straight forward
and relatively easy to deal with. A1l of the potential dose to
vsers can be aveided. In addition, the need for alternate water
supplies or for product and system decontamination should not

arise.



A description of the sequence of events for accidental releases

to the Schuylkill from Limerick follows:

1.

The licensee detects the occurrence of the release in

excess of 10 CFR 20 concentrations. This amounts to

an unusual event according to Limerick Generating

Station Emergency Procedure EP101 Rev.2. It will

also produce concentrations at downstream intakes

which equal or exceed Safe Drinking Water criteria.

Licensee contacts PEMA according to LGS Emergency

Procedure EP102 Rev. 5, Appendix 102-3 Rev. 4, p.7.

2a. Licensee contacts downstream users according to
EP3312 Rev. 0 p.3 if concentrations are greater
than 500 Unidentified lsotope MPC's, if requested by DER.

PEMA contacts BRP according to Annex E, Appendix 7,

Attachment E.

Bureau of Radiation Protection cal’ls LGS to verify

message according to DER/BRPIP-001.

Bureau of Radiation Protection calls PEMA back according

to DER/BRP/IP-001.

Bureau of Radiation Protection calls the City of

Philadelphia Water Dept. Load Control according to

DER/BRP/IP-209.

PEMA calls City of Philadelphia EMA acco~ding to

PEMA Duty Officer Instruction Book, Annex L,

Appendix 8.



BJureau of Radiation Protection calls Regional Bureau
of Waler Quality for stream sampling and Bureau of
Community Environmental Control for sampling water
supplies and notification of downstream users.
(Annex E, Appendix 17 III A.2.)
Since the delivery time of the effluent from LGS to the Belmont
intake is at least 50 hours, time to sample, analyze assess and confirm/
discount a protective action appears to be adequate.
The other conditions which could impact the water supplies are:

(1) Severe accidents which result in containment melt-through

to impact ground water and eventually the Schuylkill;

and
(2) Severe accidents which result in airborne contamination

which impact surface water by direct deposition and runoff.
Reactor accidents which threaten water supplies by containment melt-
through or by deposition and runoff produce les: clear cut parameters
for predicting stream concentration, radionuclide mix, duration and
delivery time than do accidental liquid discharges. However, the
know]ecg;?;heir occurrence and the understanding of their potential
threat to water supplies are more straight forward. In either case,
large quantities of fission products will be loose in the environment

and available for contamination of water supplies.

The City of Philadelphia is notified by PEMA for any accident at
Limerick through the PEMA Duty Officer Instruction Book, Annex L,

Appendix 8.
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Depending on a host of factors the City water supply may or may
not be at risk for contamination, immediately or long term. The
City will be provided with Bureau of Radiation Protection re-
conmendations based on the best judgments available.

How do these planning items satisfy NUREG-0654 "Criteria for
Preparation and Evaluation of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants."
Section J.11 calls for State specification of "the protective
measures to be used for the ingestion pathway, including the
methods for protecting the public for consumption of contam-

inated food stuffs.”

Section J.11 goes on to state that "the plan shall identify
procedures for detecting contamination, for estimating dose
commitment consequences for uncontrolled ingestion, and for
imposing protection procedures such as (emphasis added) im-
poundment, decontamination, processing, decay, product diversion,

and preservation."

The several methods constitute possible options for protection.

The fact that several methods are identified does not imply that
all, or for that matter, any one be used. Impoundment is the option
which the Bureau of Radiation Protection will choose in the face

of threats to water supplies because that option provides the most
effective dose avoidance. Impoundment will protect the public

from ingesting contaminated water, a foodstuff. It is the option

which the State will recommend for other ingestibles which fail
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to meet Protective Action Guides. If the distributor of any
ingestible chooses to use another protective action, he is

entitled to try to do so.

The State does not plan to decontaminate any ingestible.

If an accident occurs at Limerick which results in melt-through
to groundwater or in direct deposition and runoff to water
supplies, how will the water supply situation be addressed?

If one of these severe accidents were to occur at Limerick,

the first consideration for the emergency response community

is the reduction of the unavoidable exposure to the public

from cloud shine, inhalation and ground shine. The second
consideration is the reduction of avoidable exposure of the

public through ingestion.

Once protective actions against unavoidable and avoidable
exposures are implemented, the situation evolves into a
re-entry and recovery mode. This mode deals with radiological
evaluation followed by the orderly return of the population to
evacuated areas, the restoration of the economic base, and

the litany of considerations to be dealt with following a
disaster. One such consideration is restoration of water

supplies.



Reactor accicents of this severity would result in widespread
contamination. After the State has made appropriate protective
action recommendations and such actions have been implemented
governments and emergency response organizations will be dealing

with a situation for which there is no experience.

The organizational and material support to deal with providing
the basic necessities of evacuated populations, the restoration
of contaminated facilities and the restoration of economic base,
and attending to all the social and economic consequences of such
an upheavel over a large geographic area would certainly exceed
the resources of any State in the nation. The work of continuing
radiological assessment over fairly large geographic areas alone
would transcend the capability of any State radiation protection

organization.

In these circumstances, the Governor would ask the President
for a declaration of major disaster pursuant to Section 301(b)

of the federal Disaster Relief Act of 1974, P.L.93-288, 42 U.S.C.

5121 et seq. lssistance in the repair and restoration of public

facilities is authorized in Section 402(a) of the Act. "Public
facilities" are defined in Section 402(d) to include publicly owned
water supply and distribution systems. The State Disaster Operations
Plan, Annex E, Appendix 18 specifically contemplates the invocation

of P.L. 93-288 when additional resources are needed.
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If a severe accident were to occur at Limerick, what actions are
available to the City of Philadelphia to provide water to its users?
Assuming the Schuylkili River and watershed to be contaminated by
deposition or melt-through, the City could meet essential water
supply demands by bringing the bulk of the water required from

the Baxter Intake on the Delaware River.

Of the current average City water use of 340 million gallons per

day (mgd), 53 percent or 180 mgd is drawn from the Delaware

River through the Baxter Intake, 60 mgd is drawn froin the

Schuylkill through the Belmont Intake, and 100 mgd is drawn from

the Schuylkill through the Queen Lane Intake. The City has in-

dicated that in an emergency the Baxter Intake could provide 120

to 125 mgd of the 160 mgd shortfall if the Schuylkill were "lost"

as a water source. Water from Belmont would still be needed,

however, to serve parts of the City Line Avenue Area, and Queen Lane water

would still be needed to serve parts of Chestnut Hill and Roxborough.

The estimated time to implement is one or two days. The City would
have to design the valving procedure to effect the augmentation from
the Baxter Intake. The State Water Plan indicates that the City

has one and one-half days supply treated water storage (504.6
million gallons) within the distribution system. with all but

one reservoir (67 million gallons) being covered.

It would appear that adequate protected supplies are on hand for

service while the valve lineup to Baxter Intake is effected.




1
The State can offer no viable alternative sources to replace the

loss of the Baxter Intake on the Delaware for whatever reason.

In addition to diversion from the Delaware through the Baxter
Intake, other supplemental options may be considered. The City
Drought Water Emergency Plan, implemented by the City in the
drought of 1980-81 effected a savings of 29 mgd during the
interval from February through November, and 49.6 mgd du.ing
June, July and August of 1981. Restrictions on water use

should therefore bring about some savings.

Another possible action is the continued use of the Schuylkill

for the bulk of water demand (sanitation and firefighting)

with substitution of packaged fluids from outside the

impacted area for direct ingestion and food preparation. This
approach could result in the contamination of the distribution
system. Flushing the 1ines of the distribution system would be
the first decontamination method used, after the combination of
some kind of water treatment and raw water supply condition were

expected to produce acceptable water quality.

Are methods for decontamination of water supplies available?
Several methods are available in :he literature for the removal

of radioactive materials from water. The references offerad with
the testimony of NRC Staff Witness John C. Lehr dated June 4, 1984
with regard to City of Philadelphia DES Contention City-15

lists a numbz, of methods.
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If decontamination 1s listed in NUREG-0654 Section J.11 as a

protective action option and methods are available, why does

the State plan not contemplate that option for domestic water

supplies?

The objective of the State emergency plan is service as a tool
for deciding whether a protective action for dose avoidance
is needed during an emergency, and the communication of that
decision to implementors. The protective action for dose
avoidance from the water pathway is impoundment, or the re-

commendation against its use for human consumption.

In order for decontamination to become a true protective

action for water supplies the treatment system for that de-
contamination would need to be continuously in place. This is
contrary to guidance provgided in NUREG-0396, "Planning Bases

for the Development of State and Local Government Radiological
Emergency Response Pi.ns in Support of Light Water Nuclear Power
Plants." Section III.A. of that document lists examples of programs

which are not recommended. These include "no new construction of

special public facilities for emergency use." A new water treatment

system would certainly be a new public facility.

Decontamination of water supplies as an add-on following impoundment,
or as a true protective action option, would, in any case, require
empirical knowledge of the :ztual consequences to the water supply

for an event which' though modelled, has never occurred in this

country.
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The degree of decontamination required, which depends on radionuclide
species and concentration actually in raw water, and their variability
with time would have to be dealt with after the accident. The out-
come predicted by a model becomes irrelevant in the face of the real
event when one comes to the treatment of what may well be a long

term problem.

If the State were to adopt some scheme for decontamination of water
supplies as a protective action or as a recovery operation, it may

not be effective in the actual circumstance.

Decontamination of water supplies is rightfully a recovery operation.
NUREG-0654 Section M. Recovery and Reentry Planning and Post-accident
Operations requires only general planning for recovery. It seems to

be awcre that government must deal with what exists; and that what

exists may well not be something which can be effectively planned

for in any detail.

At the severe end of the range of accident consequences which would
result in a long term threat to water supplies, the State would in
all probability invoke P.L.93-288 in order to secure federal

assistance for manageing this and other recovery issues.




the City of Philadelphia itself plan for alternate

supplies or for decontamination of the City water supply?
NUREG-0654, Section J. Protective Response, Item 9 states that
“each State and local (emphasis added) organization shall establish
3 capability for implementing protective measures based on protective
action guides and other criteria." The City has a responsibility
for establishing its own capability to implement protective

actions in a radiological emergency.

The City is also responsible for emergency plannirng with regard to
its water supply under state law. The Pennsylvania Safe Drinking
Water Act, %he Act of May 1, 1984 (P.L.206, No.43) mandates the
establishment of a public drinking water program capable of
satisfying the federal Safe Drinking Water Act of 1974 requirement
that states assume primary enforcement responsibility for safe
drinking water. The State Department of Environmental Resources
is reg.red to adopt a water supply program which, among other

things, ensures that each community water supplier develops

emergency response procedures. Proposed regqaﬂtions recently

published by the Department direct each community supplier to
develop a plan for the provision of safe and adequate drinking
water under emergency circumstances. See 14 Pa. B. 3225, 3237
(Sept. 1, 1984), Section 109.707, to be codified at 25 Pa. Code

Ch. 109. An emergency water plan must be prepared and submitted

to the Department for approval within one (1) year of the effective
date of these regulations. Final regulations will be effective

upon publication, currently expected in late November 1984.
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Professional Qualifications
MARGARET A. REILLY
Pennsylvania Department of Environmental Resources

Bureau of Radiation Protection

I am currently employed as Chief, Division of Environmental Radiation. My
responsibilities include the routine surveillance of nucliear power stations
in Pennsylvania and nlanning for the radiological assessment of accidents
at these facilities.

Responsibilities related to emergency planning include participation in
drills and exercises, and response to actual accidents, including the

March 28, 1979 accident at Three Mile Island. Related responsibilities

also include consultation with the staff State and Federal agencies

having direct interest in reactor accidents, with staff of nuclear utilities,
and with staff of radiation prote~tion agencies in neighboring states.
Responsibilities also include the development and maintenance of written
plans, procedures, and equipment.

I serve on the Conference of Radiation Control Program Directors, Inc.
Task Force E-6 "Emergency Planning" which concerns itself with radiation
protection issues related to emergency planning nationwide.

I have a Bachelor of Science degree in Chemistry from College Misericordia
(1963) and a Master of Science degree in Radiation Science from Rutgers,
the State University (1967). I am a Health Physicist certified by the
American Board of Health Physics (1975).

From 1963 to 1964, I was employed as a chemist in the Pennsylvania

Department of Property and Supplies, Bureau of Standards. From 1964 to

1966, I was employed as a chemist in the Pennsylvania Department of Health, —
Bureau of Industrial Hygiene. From 1967 to the present I have b2en employed
as a Health Physicist with primary responsibilities in routine surveillance
and emergency planning with the Pennsylvania Department of Health until

1971 and, thereafter with the Department of Environmental Resources.
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Stephen A. Runkle
Hydraulic Engineering Supervisor [l

EDUCATION:
Lehigh University, Bachelor of Science in Civil Engineering, June 1963.

The Pennsylvania State University, Master of Enginecring in Civil Engineering (major in
Water Resources), June 1971.

REGISTRATION:

Professional Engineer: Pennsyivania 1972

EXPERIENCE

EMPLOYER:

Pennsylvania Department of Highways (Summers of 1966 and 1967)

As a Civil Engineer Trainee, Mr. Runkle's duties included surveying, construction

inspection and materials testing on two sections of the Pennsylvania Shortway (Interstate
Route 80).

Pennsylvania Department of Environmental Resources (formerly Pennsylvania Department
of Forests and Waters) (1968 to present)

As a Hydraulic Engineer Trainee, Mr. Runkle worked in each of the Divisions and
Branches comprising the Department's Bureau of Engineering. His duties included
surveying, construction inspection, hydraulic design, stream gaging and stream
improvement operations.

As a Hydraulic Engineer I, Mr. Runkle did a preliminary design and cost analysis for
the Swoyersville-Forty Fort Flood Control Project. Principle features of the project
included ponding areas, flood channels and box culverts.

As a Hydraulic Engineer Il, Mr. Runkle participated in both Interstate and State Water
Resources studies and planning activities. At the Interstate Level, Mr. Runkle prepared
a detailed report on the water supply sources and future water requirements of the
Pennsylvania portion of the Delaware River Basin as part of a four State water supply
study. On the State Level, Mr. Runkle conducted several water resources inventory
studies in ocder to obtain input data for the State Water Plan. These statewide investi-
gations included mapping and analyzing public water supplies, self-supplied industry

and water allocations for public suppliers; and assessing flood da ‘es from past floods.




Mr. Runkle represented the Department at me=tings of the Technical Advisory

Committee on Water Supply and Waste Disposal of the Delaware Valley Regional
Planning Commision in Philadelphia.

As a Hydraulic Engineer IlI, Mr. Runkle supervised and prepared major portions of the
State Water Plan draft report for Subbasin 3. This report included the topographic,
physiographic, g=ologic, mineral and hydrologic background of the subbasin, along with
water supply, demand, and source analyses for individual public water suppliers and
watersheds within the subbasin. Mr. Runkle reviewed and prepared position statements
on the environmental impacts of several major water resources projects. In addition,
he supervised the water demand projections for all pubiic water suppliers, self-supplied

industry, power generating stations, agriculture, institutions and rural do nestic users
within the Commorwealth.

As a Hydraulic Engineer 1V and Hydraulic Engineering Supervisor I, Mr. Runkle super-
vised State Water Plan activities for the Eastern portion of the Commonwealth. These
activities included preparation and final publication of nine State Water Plan subbasin
reports involving problem assessment and solution recommendations in each of the
following functional areas: water supply, flood damage reduction, water oriented
recreation, water quality and wild and scenic rivers. Detailed consideration was given
to the physical, economic, environmental and social implications of each alternative
before recommendations were made.

Mr. Runkle participated as a work group member, and in some cases as Pernsylvania's
crepresentative, in numerous interstate and River Basin Commission studies including
the Delaware River Basin Comprehensive Level B Study, the Chesapeake Bay Model
and Comprehensive Study, the National Water Assessment, the Northeastern United

States Water Supply Study, the Susquehanna River Basin Groundwater Study and the

Delaware River Basin Groundwater Study and Streamflow Management Study. These
responsibilities included data input, materials review, plan formulation, coordination
activities, work group meetings, advisory group meetings and special studies.
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