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I, Murray Weber, being duly sworn, say as follows:

l. I am a supervising civil engineer in the Civil Nuclear Engineering Dept.

of Ebasco Services, Incorporated. My business address is Ebasco Services

Incorporated; Two World Trade Center, New York, N.Y. 10048. A summary of my

qualifications and experience is attached hereto as Exhibit A, 'which is

incorporated herein by reference. I have personal knowledge of the matters

stated herein and believe them to be true and correct. This affidavit is

offered in support of "Licensee's Motion for Summary Disposition of

Intervenor's Contentions" regarding Admitted Contention 3.

2. Admitted Contention 3 (originally Amended Petition Contention 6) states:

The Licensee and Staff have not adequately considered or
analyzed materials deterioration or failure in materials
integrity resulting from the increased generation of heat
and radioactivity as a result of increased capacity in the
spent fuel pool during the storage period authorized by
the license amendment.
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, ~ The bases for Admitted Contention 3 were stated as follows:

The spent fuel facility at the St. Lucie Plant, Unit No.
1, was originally designed to store a lesser amount of
fuel for a short period of time. Some of the problems
that have not been analyzed properly are:

a) Deterioration of fuel cladding as a result of
increased exposure and decay heat and radiation levels
during extended periods of pool storage.

b) Loss of materials integrity of storage rack and poolliner as a result of exposure to higher levels of
radiation over longer periods.

c) Deterioration of concrete pool structure as a result
of exposure to increased heat over extended periods of
time.

3. The purpose of my affidavit is to demonstrate that the impacts of
radiation and heat on the materials used in the concrete pool structure have

been adequately considered. The impacts of radiation and heat on the materialt in the spent fuel pool liner and the non-Boraflex materials in the storage

racks are treated in Kilp Affidavit 3a, of Dr. Gerald R. Kilp, offered in
support of "Licensee's Motion for Summary Disposition of Intervenor's

Contentions," regarding Admitted Contention 3. The impacts of radiation and

heat on the integrity of the Boraflex material in the storage racks are

addressed in the Affidavit of Dr. K. P. Singh, offered in support of
"Licensee's Motion for Summary Disposition of Intervenor's Contentions,"

regarding Admitted Contentions 3 and 6. The impacts of radiation and heat on

the fuel cladding and assembly materials are discussed in Kilp Affidavit 3b,

of Dr. Gerald R. Kilp, offered in support of "Licensee's Motion for Summary

Disposition of Intervenor's Contentions," regarding Admitted Contention 3.
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4. The spent fuel pool is 37 feet long by 33 feet vide and 40 feet 6 inches

deep with 6 foot thick reinforced concrete valls and 9 foot 6 inch thick

reinforced concrete floor and foundation mat. The fuel cask storage area is
located in the northeast corner of the spent fuel pool and is 10 feet long by

12 feet vide vith a floor vhich is a depression in the mat that is 3 feet 6

inches deep. The spent fuel pool floor and bottom portions of the vali are

lined with 1/4 inch thick stainless steel and the remainder of the valls,
except for the cask storage area, is lined vith 3/16 inch thick stainless

steel. The depression portion of the fuel cask storage area in the mat is
lined vith 1/2 inch thick stainless steel plate on the valls. The floor of

the fuel cask storage area, is lined vith 1 inch thick stainless steel plate.

The fuel cask storage area is enclosed on the south and vest sides with

built-up steel walls lined vith 1/4 inch stainless steel plate. The valls are

6 7/8 inches thick and 14 feet 9 inches high.

5. The spent fuel pool valls and floor structural elements are reinforced

concrete. Reinforced concrete is especially suited to resist the effects...of

radiation and heat in the spent fuel pool and is the most videly used material

for shielding in nuclear pover plants as veil as other nuclear facilities such

as hot laboratories, radiochemical plants, experimental facilities, and

nuclear fuel fabrication plants. Concrete possesses many of the physical

attributes of an ideal shielding material. It is a mixture of hydrogen and

other light nuclei, and nuclei of fairly high atomic number, and is therefore

efficient both in absorbing gamma-rays and in slowing dovn fast neutrons. It
is also capable of rapid thermalization of the intermediate energy neutrons.

Its density can be controlled, and the construction can be monolithic vithout
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the presence of gross heterogeneities and voids. The concrete can also be

readily designed to resist temperature gradients and resulting thermal

stresses through the structural elements by the addition of steel

reinforcement.

6. The use of concrete as a radiation shield is recognized by industry and

the NRC. The requirements and recommended practices of ANSI H101.6-1972,

Concrete Radiation Shields (ANSI N101.6-1972 has been vithdrawn and replaced

by ANSI/ANS 6.4-1977, Guidelines on the Huclear Analysis and Design of

Concrete Radiation Shielding for Huclear Pover Plants), have been accepted

vith slight modification by the U.S. Nuclear Regulatory Commission for
concrete used as a radiation shield in nuclear pover plants in their
Regulatory Guide 1.69, Concrete Radiation Shields. ANSI H101.6-1972 vas

folloved, as accepted by the HRC, for the St. Lucie 1 spent fuel pool.

7. Gamma and neutron radiation are the only types of radiation that need to

be considered vhen evaluating radiation effects on the structural concrete.

Alpha and beta-radiation is of no consequence since they are absorbed before

they can reach the spent fuel pool structural concrete.

8. The maximum gamma and neutron radiation total dose that can be

experienced by the structural concrete vould be for the pool valls closest to

the Region 1 racks under an assumption that the most recently discharged fuel

assemblies are stored in the same Region 1 location closest to the valls

("worst case" rack location) every refueling outage and left there until the

next refueling outage.
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9. Under these conditions, a conservative calculation assuming spent fuel

stored in these "worst case" rack locations from 7 days after reactor shutdovn

until the next refueling 18 months later when the next 7 day old spent fuel

assemblies are stored in them, and repeating this cycle 27 times until the

expiration of the St. Lucie 1 operating license on March 1, 2016, results in a

maximum gamma radiation total dose experienced by any portion of the

structural concrete of less than 3xl0 Rads. Experiments have indicated10

that concrete vill experience no significant change in its properties vhen

exposed to a total gamma dose up to 3x10 Rads.11

10. Based upon the assumptions stated above, the maximum neutron radiation

total fluence experienced by any portion of the structural concrete is no more
14 2than 9.8x10 neutrons/cm . Experiments have indicated that concrete vill

experience no significant change to its properties when exposed to a total
neutron fluence of 3x10 neutrons/cm .

20 2

ll. Since the gamma and neutron radiation exposure experienced by the spent
N

fuel pool structural concrete as a result of reracking through the expiration

of the St. Lucie 1 operating license on March 1, 2016 is much lover than the

total exposure that may cause radiation damage, there will not be any

appreciable deterioration of the structural concrete due to radiation.

12. Shortly after completion of a normal refueling discharge into the spent

fuel pool, the temperature of the vater in the pool could rise to a maximum

temperature of 133.3 degrees Fahrenheit. After storage in the pool for
approximately eight (8) days, the temperature of the water in the pool vill
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then reduce to approximately 128 degrees Fahrenheit. Considering only heating
I

due to the temperature of vater in the pool, the maximum temperature of the

structural concrete at the interior surface in contact vith the liner vill be

approximately 133 degrees Fahrenheit, and it vill also reduce vith time as the

water in the pool reduces in temperature.

13. Shortly after completion of a full core discharge into the spent fuel

pool, the temperature of the vater in the pool could rise to a maximum

temperature of 150.8 degrees Fahrenheit. After storage in the pool for
approximately nine (9) days, the temperature of the vater in the pool vill
reduce to approximately 141 degrees Fahrenheit. Considering only heating due

to the temperature of water in the pool, the maximum temperature of the

structural concrete at the interior surface in contact with the liner vill be

approximately 150 degrees Fahrenheit, and that temperature vill also reduce

with time as the vater in the pool reduces in temperature. The maximum

temperature of the concrete vith gamma and neutron (nuclear) heating vill be

'less than 160 degrees Fahrenheit, and the temperature vill also reduce vith
time as the vater in the pool reduces in temperature.

14. The temperature cycle of normal refueling is assumed to occur at

approximately eighteen (18) month intervals, or 27 times, and full core

.discharge is assumed to occur at approximately ten year intervals, or four

times, until the expiration of the St. Lucie 1 operating license on

March 1, 2016.

15. The ASME Code Section III, Division 2, Concrete Reactor Vessels and

Containments, sets temperature limits for Concrete Reactor Vessels under
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normal conditions for bulk concrete for concrete reactor vessels of 150

degrees Fahrenheit, for bulk concrete with nuclear heating of 160 degrees

Fahrenheit, and for local hot spots of 250 degrees Fahrenheit. For extreme

environmental conditions (similar to boiling water in the spent fuel pool),

the allowable temperature limit for bulk concrete is 310 degrees Fahrenheit.

The strength and serviceability criteria of the ASME code are applicable

provided those temperature limits are not exceeded. The temperature limits

for a containment are established by the ASME Code as 150 degrees Fahrenheit

for normal operation or any other long term period with a temperature increase

to 200 degrees Fahrenheit at local areas. These temperature limits will not

cause the reinforced concrete to deteriorate either with or without load.

16. ACI 349, Code Requirements for Nuclear Safety Related Concrete Structure,

Appendix A, requires that temperatures for normal operation or any othe." long

term period shall not exceed 150 degrees Fahrenheit except for local areas

which are allowed to increase in temperature to 200 degrees Fahrenheit.

During accident conditions or any other short term period, the temperature.,

shall not exceed 350 degrees Fahrenheit at the concrete surface.

17. With respect to the strength of the pool under the physical forces

associated with thermal stress, the load-carrying capacity of the pool

structure was evaluated by conducting a detailed computer analysis as part of

the overall evaluation of the St. Lucie 1 pool for increased capacity. All
loads potentially imposed on the structure were considered. These included

not only the effect of heat from the pool water and the concrete heating

fromgamma and neutron energy deposition from the spent fuel, but static loads

resulting from the total dead weight including full spent fuel racks in the
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pool, and dynamic loads associated with postulated earthquakes and cask drop

accidents as well. In addition, the most severe thermal load on the structure

caused by temperature gradients due to boiling of the pool water when the

prevailing ambient temperature outside the pool was conservatively assumed to

be 40 degrees Fahrenheit was considered.

18. The results of the analysis show that the pool will maintain its
structural integrity even under the severe conditions assumed. In this

connection, the liner plate was conservatively not considered to provide

structural capability in the structural analysis of the pool. However, a

separate analysis was performed to determine the effects of thermal and other

loads on the functionality of the liner plate system. This analysis

considered the potential for buckling of the liner plate, as well as stresses

in welds and embedded metal associated with the liner system. The analysis

showed that there would be no loss of function under all postulated conditions.

19. In summary, the St. Lucie 1 spent fuel storage pool structure was

analyzed to consider the effects of physical forces associated with thermal

stress. The results of the analysis demonstrate that the pool will maintain

its structural integrity even under the severe conditions assumed.

20. Since the structural concrete temperatures during both normal spent fuel

discharge and full core spent fuel discharge does not exceed ASME or ACI code

requirements, the strength and serviceability capabilities of the spent fuel

pool structural concrete will be retained and the concrete temperatures will
not cause deterioration of the concrete either with or without other loads.
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21. The conclusion can therefore be made that the St; Lucie 1 reinforced

concrete spent fuel pool structure will withstand the radiation levels

expected as a result of the spent fuel pool expansion since the start of spent

fuel storage until the expiration of the operating license on March 1, 2016.

The expected radiation levels are well below the levels that may cause

deterioration of the concrete and the strength and serviceability of the

structural concrete will not be reduced.

22. The conclusion can therefore be made that the St. Lucie 1 reinforced

concrete spent fuel pool structure will withstand the thermal loads expected

as a result of the spent fuel pool expansion since the start of spent fuel
storage until the expiration of the operating license on March 1, 2016. The

expected service temperatures are well below the level that may causet deterioration of the concrete, and the strength and serviceability of the

structural concrete will not be reduced.

FURTHER AFFIANT SAYETH NAUGHT.

Murr Weber

STATE OF

GOUTY OF

Subscribed snd sworn to before me this ~~ dey of

My commission expires: e' ~ ~ ~ ~ mi ~

I> tl~ rl elf
e6 .0. J

. i~ hie'm:nd Cnur.'.g
' I'ay i'n'4 CC'>ey

- ':...".'.",'a 30, 195;

NOTARY PUBLIC
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Exhibit A

HURRAY HEBER

Supervising Civil Engineer

EXPERIENCE SUMMARY

3/2

Registered Professional Engineer with over forty <40) years of experience in
civil engineering design of fossil and nuclear-fueled electric generating
stations, and various industrial projects. Responsibilities included
supervision and approval of engineering and design of all civil engineering
features including foundations, site work, reservoirs, dams, hydraulic
analysis and design of ciJ.culating water systems, structural and dynamic
analyses of buildings and structures, retaining walls, and intake structures.

Administrative responsibilities have included supervision of Quality Assurance
programs, development of manpower forecasts, work schedules, task assignments,
and evaluation of personnel, development of engineering procedures, civil
engineering sections of FSAR, classification of structures and components, 10

CFR 50.59 evaluations, and addressing NRC concerns and positions.

REPRESENTATIVE EXPERIENCE

Client

TU Electric

Pro)ect

Comanche Peak
Units 1 & 2

Size

1159 HH

Fuel

Nuclear

Florida Power 5 Light Co.

Tokyo Electric Power Co.

Specification
Improvement Program

Shearon Harris
Unit Nos. 1-4

St Lucie
Unit Nos. 1-2

Fukushima
Unit Nos. 1-2

900 HH

870 HH

460 HW

Nuclear

Nuclear

Nuclear

Nuclear

Chubu Electric Power Co.

Northeast Utilities
Con Edison

Niagara Hohawk

Study

Millstone 1

Astoria No. 6

Lake Erie
Unit Nos 1-2

EMPLOYMENT HISTORY

700 HH

800 MH

850 MH

Nuclear

Nuclear

Oi 1

Coal

Ebasco Services Incorporated, New York, NY; 1967-Present

o Supervising Civil Engineer, 1973-Present
o Principal Engineer, 1969-1973
o Senior Engineer, 1967-1969

1537Q



MURRAY HEBER

EMPLOYMENT HISTORY (Cont'd)

Pope, Evans, 8 Robbins, New York, NY; 1966-1967

o Project Engineer

Halter Kidde Constructors, New York, NY; 1965-1966

o Chief Civil Engineer

Burns and Roe, Inc. New York, NY; 1951-1965

o Principal Civil Engineer

Kennedy-Van Saun Mfg. & Eng. Co., New York, NY; 1946-1951

o Structural and Project Engineer

U.S. Army Air Forces; 1943-1946

o First Lieutenant

Tennessee Valley Authority, Knoxville, Tenn.; 1942-1943

o Junior Structural Engineer

EDUCATION

City College of New York — BCE — 1942
Brooklyn Polytechnic Institute — HCE - 1952

REGISTRATIONS

Prof e s s iona 1 Engineer — New York, Florida, North Carolina

Inactive Registrations - Hashington, Haryland

PROFESSIONAL AFFILIATIONS

ASCE - Fellow — Life Hember
ACI - Member

ADDENDA

Professor at Pratt Institute — Evening School of Construction Hanagement
from 1953 to 1984

3/2
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