
Southern California Edison Company 
P. 0. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD. CALIFORNIA 91770 

September 13, 1982 

Director, Office of Nuclear Reactor Regulation 
Attention: D. M. Crutchfield, Chief 

Operating Reactors Branch No. 5 
Division of Licensing 

U. S. Nuclear Regulatopy Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
SEP Topics II-3.A and II-3.B 
San Onofre Nuclear Generating Station 
Unit 1 

On March 3, 1982 we met with the NRC Staff and their consultants at 
the San Onofre site to discuss the NRC's review of the subject SEP topics. As 
a result of that meeting, certain additional information was requested. The 
requested information is provided as an enclosure to this letter. It should 
be noted that completion of this information has been delayed due to efforts 
associated with the seismic reevaluation program.  

If you have any questions on any of this information, please let us 
know.  

Very truly yours, 

R. W. Kriege 
Supervising Engineer 
San Onofre Unit 1 Licensing 

Enclosure 
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Provide information which supports a groundwater elevation of +5 feet.  

RESPONSE: 

Section 2.4.13 (copy attached) of the San Onofre Units 2 and 3 FSAR 
indicates that the average groundwater elevation beneath the site is 
+5 MLLW. The FSAR also Indicates that the water table is influenced by 
tidal fluctuations. These tidal fluctuations are reflected in the range 
of .1 to .3 of their height in the water table elevation, depending on 
the proximity of the point measured to the shoreline, and generally reach 
that value an hour after the tidal high or low has passed.  

Based on an average elevation of +5 MLLW, the maximum additional increase 
in the water table elevation would be 1.5 feet for a new water table 
elevation of +6.5' MLLW. Conversely, for the lowest tide, the new water 
table elevation would be +3.5' MLLW. The average water table elevation 
would, in any case, be a reasonable value for use in design.  

Additionally, it should be noted that the water table intersects the 
shoreline at mean sea level and increases in elevation as it is measured 
further from the shoreline. At a location close to the shoreline, such 
as at the seawall, the water table elevation would tend to be less than 
that used as an average elevation for the site in general.  

ITEM: 

Will water pond at the base of the diesel generator ventilation 
deflectors and then spill over the 9" curb onto any safety related 
equipment? 

RESPONSE: 

Water collected by the diesel generator vent deflectors during the PMP 
can be handled by the existing 2-1/2" invert drain which is indicated in 
detail 1 on drawing 5149213-6.  

ITEM: 

Provide copies of the seawall wave impact calculations referred to on 
page 2 of SCE's March 15, 1982 submittal to the NRC.
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RESPONSE: 

A copy of the calculations for wave impact force and their application to 
the seawall is attached.  

ITEM: 

Was credit taken for the beach walkway in the analysis of the seawall 
subsequent to a DBE? If so, what was the basis for it? 

RESPONSE: 

Credit was taken for the walkway being in place subsequent to a DBE. The 
reason for this is that the backfill materials under the walkway itself 
were installed as safety related and were compacted to 95% in accordance 
with QA requirements. An analysis of the rip-rap in front of the walkway 
also indicated that it would remain stable during and after DBE ground 
shaking. A copy of calculations in support of this is attached.  

ITEM: 

How much beach erosion was assumed in front of the seawall? 

RESPONSE: 

Testimony of Omar J. Lillevang on May 19, 1976 as part of the San Onofre 
Units 2 and 3 hearings and an evaluation by SCE of beach erosion conclude 
that the typical minimum beach elevation will be +10 MLLW. The beach was 
conservatively assumed to erode to Elevation +7 MLLW for analysis.  

ITEM: 

The main culvert draining the east bluff area had an open grate over a 
manhole just west of the onsite PMF berm. This could allow.some runoff 
to spill over the edge of the bluff and down into the main plant area.  
Should this be a pressurized cover? 

RESPONSE: 

The cover for the inlet manhole on the east bluff will ultimately be a 
pressurized cover. In accordance with the original drawings, a temporary 
open grate cover was installed to enable the manhole to function as a 
catch basin for local runoff until the Aesthetic Mound and Bike Path 
Project and grading around the manhole are completed. This is scheduled 
for completion in midyear, 1983. The permanent pressurized cover will be 
installed at that time.  

ITEM: 

Will the north flood wall be stable during the PMF?
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RESPONSE: 

Calculations show minimum factors of safety for overturning and sliding 
stability in excess of 1.5 for all load cases on the north flood wall.  
Load cases checked included dead and live loads, wind, horizontal and 
vertical seismic, hydrostatic, earth retention and H20 truck loading.  

ITEM: 

Provide a profile of both the north channel drainage ditch and wall.  

RESPONSE: 

The profiles of the north channel drainage ditch and wall are shown on 
drawings 5153121-2, 586621-0, 589762-0, 5153107-2 which are attached.  

ITEM: 

Are the roofs of structures with parapets designed to handle ponding to 
the top of the parapet? 

RESPONSE: 

In a previous submittal to the NRC it was noted that only the roof of the 
diesel generator building was designed for ponding to the top of the 
parapet. In addition, all other roofs with parapets (fuel storage 
building and ventilation equipment building) have combined drains and 
scuppers sufficient to handle the PMP.  

ITEM: 

Provide a copy of the PMF drainage area map showing flow arrows.  

RESPONSE: 

A copy of the drainage area map showing flow arrows is attached.  
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San Onofre 2&3 FSAR 

HYDROLOGIC ENGINEERING 

2.4.13 ~UDAEt 

2.4.13.1 Description and Onsite Use 

San Onofre Units 2 and 3 are located at the southern boundary of the San 

Onofre Valley Groundwater Basin (Basin No. 9-3).(38) The Basin lies within 

the South Coastal Hydrologic subregion of California as defined by the 

California Region Framework Committee (1968).(38) The Basin extends inland 

from the coast about 21 km (13 mi) and dissects the Santa Margarita 

Mountains which lie inland to the east (figure 2.4-5). The Basin is 

bounded on the south by the northwest-trending San Onofre Mountains which 

form a barrier to drainage toward the coast. A southwest-trending ridge 

separates the San Onofre Valley Basin from the San Mateo Creek 
Basin which 

lies immediately north.  

San Onofre .Valley Groundwater Basin is drained by San Onofre Creek and its 

tributaries Jardine, San Onofre North Fork, and San Onofre Canyons to the 

northeast, and San Onofre Canyon South Fork to the east. The drainage area 

of the San Onofre Valley Basin covers about 112 km
2 (43 mi2 ) of which about 

85% consists of steep sided mountains, about 10% consists of unconsolidated 

alluvium in the valleys, and about 5% of elevated terrace deposits. The 

Santa Margarita Mountains range in elevation from 122 to 152m (400 to 500 ft) 

near the coast to 975m (3198 ft) at Margarita Peak near the eastern 

boundary of the San Onofre Creek drainage divide. The valley floor of the 

San Onofre Basin ranges in elevation from 3m (10 ft) near the ocean to a 

maximum of 244m (800 ft) at the head of Jardine Canyon.  

Stream gradients in lower San Onofre Creek range below 1%. Gradients in 

the tributary canyons range from 1.5 to 2.5% in the lower reaches, 
increasing up to 7.7% in the upper reaches.  

The important water-bearing formations in the San Onofre Valley Basin 

consist of sedimentary strata of Pliocene, Pleistocene, and Recent age.(
40) 

Older formations are well indurated and are essentially non water-bearing.  

These older rocks consist of the Miocere Monterey, the San Onofre Breccia, 
the older La Jolla Group and pre-Tertiary sedimentary rocks.  

The oldest of the productive water-bearing strata is the Capistrano 
Formation. The Capistrano consists of poorly to semi-consolidated, thinly

bedded marine siltstone, fine-grained sandstone and shale with local lime

stone concretions, conglomerate, and breccia. The Capistrano Formation 

crops out immediately to the northwest of San Mateo Creek in southern 
Orange County.(39) 

The water-bearing San Mateo Formation underlies the portion of the San 

Onofre Valley Basin west of the Cristianitos fault (see figure 2.4-26).  

The San Mateo consists of about 274m (900 feet) of light brown to yellow, 

medium-to coarse-grained sandstone. The formation is massive to thickly 

bedded, poorly cemented and well consolidated.  
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San Onofre 2&3 FSAR 

HYDROLOGIC ENGINEERING 

Alluvium is the most important of the water-bearing strata of the San 
Onofre Valley Basin,(38)(39) and occurs as unconsolidated valley fill 
reaching a maximum depth of about 30m (100 ft) and an average depth of about 
21m (70 ft).( 40 ) Alluvium is composed of boulders, gravel, sand, and silt.  
Production wells in the San Onofre Basin are located exclusively in the 
alluvial area which is the primary source of groundwater.  

The principal recharge areas are the stream channels and alluvium in the 
upper parts of valleys.(38) Minor amounts of water recharge the basin from 
percolation of recycled sewage effluent( 41 ) and surface storm runoff.  

Figures 2.4-27 and 2.4-28 show locations of wells and groundwater contours 
for typical basin high and low groundwater conditions. Groundwater 
occurrence, east of the Cristianitos fault, is restricted almost entirely 
to the alluvium. This is due to the thick sequence of relatively imperme
able formations underlying the alluvium in this location. Groundwater 
moves downstream through the alluvium and passes over the Cristianitos 
fault. West of the fault the alluvium is underlain by the San Mateo 
Formation. In this area, flow is not as restricted by underlying forma
tions and disperses into the lower basin. The contours figures 2.4-27 
and 2.4-28) indicate that groundwater moving through the alluvium has a 
shallower gradient and is less restricted than movement occurring within 
the San Mateo Formation. Contours indicate that groundwater movement is 
to the west and southwest toward the ocean. Geologists at Camp Pendleton 
have indicated that well data suggests the San Mateo Formation acts as an 
effective barrier against groundwater movement between the San Onofre 
Valley and San Mateo Valley Groundwater Basins. For this reason ground
water conditions in the San Mateo Basin should have no effect on the 
groundwater conditions beneath or in the vicinity of the site.  

Fresh water requirements of the San Onofre plant will be met totally by 
water obtained from local water agencies and therefore no.water will be 
derived from aquifers beneath or in the vicinity of the site for plant
related use.  

2.4.13.2 Sources 

The San Onofre Valley Groundwater Basin lies completely within the boundary 
of the Camp Pendleton Marine Corps Base. Groundwater use within the basin 
is under the direction and control of the Marine Corps. Presently, all 
water derived from the San Onofre Basin is for military use. Military 
security dictates that detailed information concerning amounts of water 
withdrawn, water levels, and locations of production wells remain classified.  
However, general information is available, including a limited amount of 
well data. San Onofre Valley Basin groundwater supplies only a partial 
quantity of Camp Pendleton's total consumption and is limited directly by 
the amount of precipitation and recharge which occurs. Marine Corps policy 
requires the maintenance of a seaward gradient of the groundwater table at 
all times to prevent intrusion of saline water into fresh water aquifers.(42 ) 
This policy prohibits the withdrawal of considerable amounts of groundwater 
stored in alluvium below or near sea level. Past groundwater withdrawals 
have fully utilized the basins potential up to the policy limits. Future 
groundwater usage from the San Onofre Basin is expected to remain the same 
as past usage with no projected changes.  
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San Onofre 2&3 FSAR 

HYDROLOGIC ENGINEERING 

Groundwater fluctuations within the San Onofre Basin are controlled 

primarily by recharge and groundwater pumpage by the Marine Corps. Indica

tions are that the basin rapidly accepts recharge. Well data have shown 

the basin to be almost completely replenished within 1 year (1952) 
following a 6-year dry spell.(39) (40) Largest fluctuations of the ground

water table occur in the upper portion of San Onofre Creek and the area 

immediately west of the Cristianitos fault (see figure 2.4-26).  

Sa nor Bsnlaeua no 

measured impact on the level of groundwater at the San Onofre site.  

Tidal effects on the groundwater levels in piezometers at the site have 

been monitored. 'We 11'so - 2genera -y.more j 

u frcutuat" 

~~for~we1]s eoidb s Wo4I 

e e estof the units centerline are less 

responsive. The time lag between tidal highs and lows and the corresponding 

change in observation wells is generally about an hour (appendix 2.4A).  

Groundwater contours are shown in figures 2.4-27 and 2.4-28 for typical 

high and low groundwater conditions.(42) Groundwater gradients within the 
alluvium to the east of the Cristianitos fault range from about 0.83% to 

1.00%. Gradients in the alluvial portions of the lower basin to the west 

of the Cristianitos fault range from about 0.11% to 0.50%. Gradients 

within the San Mateo Formation are slightly higher ranging from 0.17% to 

1.0% with groundwater elevations dropping to sea level at the coast.  

Groundwater gradients are steepest over the Cristianitos fault ranging 
from 1.25% to 1.67%.  

The San Mateo Formation underlies the site to a depth of approximately 
274 km (900 ft). Boring logs indicate that the San Mateo is quite 

homogenous from the surface to below 91 km (300 ft).  

Pump test data indicate an average horizontal permeability for the San 

Mateo Formation of 0.0076 m/min (0.025 ft/min). Data were evaluated on the 

basis of several approaches. These included (1) equilibrium methods; i.e., 
methods based on the assumption that a steady-state drawdown condition had 

been reached, and (2) non-equilibrium methods: methods based on the 
mathematical relationship between the rate of water lowering to permeability 
prior to reaching a steady-state (appendix 2.4A, page 3).  

Detailed data and the pump test report are included in appendix 2.4A.  

A minimum value for vertical permeability for the San Mateo Formation of 

0.0015 m/min (0.005 ft/min) was determined on the basis of grain size 

(using Allen Hazen's formula and correction).(
43 ) 
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San Onofre 2&3 FSAR 

HYDROLOGIC ENGINEERING 

Studies have shown that reversal of groundwater flow from the site toward 
pumping wells in San Onofre Valley Basin cannot reasonably .occur. According 
to SCE San Onofre Unit 1, Final Engineering Report and Safety Analysis, 
page 8 (1965),(42) "The established minimum pumping level for San Onofre 
Creek wells is above the elevation of the water table at the site so that 
even under extreme pumping conditions in San Onofre Creek, a seaward 
gradient will exist. Hence, a flow of groundwater toward the ocean from 
both San Onofre Creek and the site will be assured".  

The groundwater table beneath the site approaches sea level as movement 
toward the ocean occurs. The groundwater gradient across the site is there
fore influenced by-tidal fluctuations. Piezometer measurements at the site 
indicate the gradient ranges below 0.3%. Available groundwater elevation 
data at the nearest Marine Corps observation well (9/7 -24H1), which lies 
about 914m (3000 ft) northwest of the site (figure 2.4-5), indicate a 
maximum fluctuation of about 1.07m (3.5 ft) due to groundwater withdrawals 
from the San Onofre Valley Basin.(40 ) This would cause a maximum variation 
of the average gradient from this well to the'ocean of about 0.4 to 0.6%.  
Based on these gradients, the maximum expected change in water level at the 
site due to pumping in the San Onofre Creek Basin would be about 0.30m 
(1.0 ft). Since water extractions are not expected to change in the future, 
these values would also not be expected to change.  

Recharge of the San Onofre Valley Basin occurs in the upstream parts of 
stream channels and alluvium in the upper region of the valley.(3 8 ) There 
are no potential groundwater recharge areas within the influence of the 
plant.  

2.4.13.3 Accident Effects 

As discussed in paragraphs 2.4.13.1 and 2.4.13.2 there is a groundwater 
gradient toward the ocean of approximately 0.4 to 0.6%. The nearest water 
supply wells serve the Marine Corps and are located in San Onofre Creek 
over 1 mile inland from the plant site. Marine Corps policy is to 
maintain the groundwater table throughout Camp Pendleton sufficiently above 
mean sea level to eliminate the possibility of saline water intrusion from 
the ocean into the freshwater aquifers. The established minimum pumping 
level for the San Onofre Creek wells is above the elevation of the water 
table at the site. Thus a seaward gradient will exist even under extreme 
pumping conditions in San Onofre Creek and the flow of groundwater toward 
the ocean from both San Onofre Creek and the site is assured. Based upon 
this gradient, groundwater movement from the site toward any present or 
projected users will not occur. There is no present or projected usage 
of groundwater at the San Onofre site. In-addition, subsection 15.7.3 
discusses the design features of the plant which mitigate the effects of 
a tank leak or failure. Based upon the above, no analysis of an accidental 
release of liquid radioactive material is required.  
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