
consumers 
Power 
company 

General Offices: 1945 We!rt Parnall Road,.Jackson, Ml 49201 • (517) 788-0550 

February_ 24, 1982 

Dennis M Crutchfield, Chief 
Operation Reactor Branch No 5 
Nuclear Reactor Regulation 
US Nuclear Regulatory Commission 
Washington, DC 20555 

DOCKET 50-255 - LICENSE DPR-20 -
PALISADES PLANT ~ SEP TOPICS II-3.B, II-3.B.l, II-3.C, HYDROLOGICAL CONSIDERATIONS 

On February 3, 1982, a meeting was held in Washington between the NRC (Hydrology 
and SEP Branches), Consumers Power Company, and our respective consultants to 
discuss site flooding at Palisades due to a surge from Lake Michigan. The NRC 
position has been that Palisades should be designed to withstand a flood level 
of el. 597.1' msl (13.6 foot surge height) based on a calculation performed by 
CERC for the AEC in 1969. This value is contrasted with the existing capability 
of the plant to withstand a flood level of el. 594,7 1 msi (11.2 foot surge 
height). Consumers Power Company's response has been that the CERC flood level 
calculation is excessively conservative and does not provide a technical basis 
for a 597.1' msl flood level. 

With the purpose of obtaining a final resolution to this issue, Consumers Power 
Company initiated a new study to predict a design surge height appropriate 
for the Palisades plant site. T~is study has now been completed, and a draft 
summary of the study report was provided to the NRC and discussed during the 
February 3 meeting. 

As we noted during the meeting, this new study was performed using a state-of~ 
the-art two dimensional storm surge computer model with a refined computer grid 
to properly calculate the surge which might be generated in the site area by a 
moving squall line system. This surge model has been verified on numerous 
occasions and shown to provide reliable results. Two previous verification 
studies were performed for Long Island Lighting Company's Shoreham Nuclear 
Plant on Long Island Sound and for Louisiana Power & Light Company's once
proposed St Rosale Nuclear Plant on the Mississippi. For each application 
the model was verified against actual storm surge hydrographs for a minimum 
of three separate locations for two separate storm events. This model is an 
improvement of the model used by Platzman in the early 1960's. For the 
Palisades study, conservative values of bottom friction and surface wind stress 
coefficients were used. 

The surge value calculated for the Palisades site is in this study 4.8 feet. 
When applied to the maximum historical monthly lake level of 583.5 ft msl, the 
resulting seiche flood level for the site if 588.3 ft msl. As discussed in the 
Palisades Plant FSAR and other correspondence, the limiting plant components are at 
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elevation 594.7 ft, which means that a safety margin of approximately six feet 
exists in the existing plant design with respect to surge flooding. 

The final report for this study is now being prepared··· This will be submitted 
to the NRC upon publication in approximately two weeks. 

During the February 3 meeting, as the discussions progressed, it become clear 
that other NRC priority work would prevent the near term review of the new 
surge study. It would appear that this issue will not be resolved in a timely 
enough manner to support the Integrated Assessment efforts, and is likely to remain 
open for several additional months. To ensure that this issue is viewed in a 
proper perspective, therefore, the following discussion is provided to show 
the extreme conservatism inherent in the previous surge calculations performed 
for the NRC. These comments have been discussed previously with the staff, 
and should, in themselves, resolve this issue even without submission of olir 
new study. 

The 1969 calculation by CERC used a modified version of the methods published 
by Platzman, Irish and Hughes in 1965. The Platzman approach basically uses 
the squall line characteristics to compute a surge height in relatively 
shallow water near the shore. To correlate an observation of the amplified. 
surge within Montrose Harbor in Chicago with his computed surge rise (from 
pressure effects only - no wind effects) outside the harbor, Hughes applied a 
multiplication factor (shoaling coefficient) of 7.5. Implicitly included in 
this factor are wind effects, the effects of decreasing water depths (shoaling), 
and the amplification which could be expected in the restricted waters of an 
enclosed harbor area. In the calculation for the Palisades site, CERC 
acknowledged that a shoaling coefficient of 7.5 was too severe for the open 
shoreline in the site vicinity, and used a value of 3-. 5. They were then in
consistent, however, and erroneously applied this value to the surge computed 
from both pressure and wind effects to determine a value of 13.6 feet for surge 
height at the site. When added to the maximum historical monthly lake level, 
a site flooding elevation of 597.1 ft msl was derived. If the CERC shoaling 
coefficient were properly applied to the pressure surge only, as by Hughes, the 
computed surge height at the site would be 6.6 feet rather than 13.6 feet, 
and the flood level would be 590.l ft msl (4.6 foot safety margin to limiting 
plant equipment.) 

To provide an overcheck of the CERC work, the NRC contracted Franklin Research 
Institute and WESTEC. In a draft report dated September 16, 1981 (FRC Project 
C5257), FRCand and WESTEC provided two calculations in review of the CERC 
analyses. In the first calculation (Appendix A), WESTEC used Hughes' methodology 
and a shoaling coefficient of 7.5 to independently compute the onshore surge 
height. WESTEC did properly use the· offshore pressure - only surge height with 
a shoaling coefficient. The shoaling coefficient selected, however, was 7.5 
and not the CERC value of 3.5. If the value of 3.5 is used, the WESTEC 
calculation would show.a surge height of 7.3 feet (safety margin to the 
limiting component is 4 feet). 



., 

I. 

e 
D M Crutchfield, Chief 
Palisades Plant 
SEP Topics - Hydrological Considerations 
February 24, 1982 

3 

In Appendix B, WESTEC performed a simplified calculation to develop an 
approximate value for a shoaling coefficient applicable near the plant site. 
The approach used was to hand calculate a shoaling coefficient using a method 
which might be applicable to relatively short period linear gravity waves. 
Although we do not believe that this approach is technically valid for surges 
because of their very long periods, we recognize that WESTEC was chartered to 
rapidly develop a rough approximation of a shoaling coefficient for comparison 
to the CERC value. 

To calculate their shoaling coefficient, WESTEC assumed a wave length of 10 
nautical miles in 300 feet of water. In fact, however, a surge wave length is 
much longer than 10 nm in 300 feet of water. It would actually be closer to 
approximately 30 miles. This difference alone would reduce the shoaling 
coefficient substantially below the value of 3.9 calculated by WESTEC. 

_Although we do not believe that the use· of this factor to calculate shoaling of 
the long period non linear surges in the near shore area is valid, it is 
interesting to note that the WESTEC method, when corrected to account for the 
known longer wave length of a surge, would predict a shoaling coefficient of 
approximately 2.5. If this shoaling coefficient is applied to the surge 
height of 2.85 feet in 60 feet of water, as by WESTEC, the predicted near 
shore surge height would be slightly over 7 feet. 

From the above discussions, two conclusions.can be drawn. First the seiche 
flood level of 597.1 ft msl derived by CERC is not valid because it is based 
on an unsupported deviation from the methodology which existed at the time. 
Correct application of that methodology would yield a surge height of 
approximately half the CERC value, or 6.6 feet. 

Second, it can be concluded that all available information which can be 
technically justified, at least to some extent, would suggest that a design 
seiche height for the Palisades site would be in the range of approximately 
five to seven feet. Since the existing plant design can accommodate a seiche of 
more than eleven feet above the maximum historical monthly lake level, it is 
apparent that a substantial safety margin is already present to account for 
analysis uncertainties. 

In short, we believe that sufficient technical data already exists within the 
NRC to confirm the adequacy of the existing plant design to withstand surges, 
even without submission of our new study. We believe that this issue has 
already been resolved, and should be considered as such for the Integrated 
Assessment. As stated above, however, Consumers Power Comnany will submit the-
report of our new study regardless of NRC action under the SEP. 

Robert A Vincent 
Staff Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 


