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prudence have been exercised in the design of new dams and in the reevaluation of existing 

dams. Dams in the San Diego area are listed in Table 7. All have been or are presently in 

the process of being carefully evaluated by the DsaD for their safety during earthquakes. 

Dam Failure Scenarios 

Catastrophic failure of a major dam as a result of the scenario earthquake is regarded as 

unlikely. Current design and construction practices, and ongoing programs of review, 

modification or total reconstruction of existing dams are intended to ensure that all dams are 

capable of withstanding the maximum earthquake for a site. In the previous section, the two 

dams closest to the scenario earthquake are, for emergency response planning purposes, 

considered to be damaged sufficiently to cause downstream evacuation while drawdown 

occurs. However, for all dams in the zone of high shaking, minor damage from shaking, 

landslides or seiches can cause concern for public safety. Therefore, in this section we 

consider failure scenarios for dams north of the border within the area of strong shaking. 

For emergency response planning purposes, it is recommended that emergency plans be 

considered for the Savage Dam, which impounds the Lower atay Reservoir; the Sweetwater 

Dam, which impounds the Sweetwater Reservoir; EI Capitan Dam, which impounds EI 

Capitan Reservoir; the Murray Dam, which impounds Lake Murray, and the Rodriguez Dam 

in Mexico. These dams are likely to be exposed to intense and significantly long-duration 

shaking during the scenario earthquake. 

For the purposes of emergency response planning, following are failure scenarios for 

each of the above-mentioned dams. The preparedness plans should include evacuation of pre­

selected areas that represent the relative highest hazard given the scenario earlhquake. 
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TABLE 7 

DAMS IN THE SAN DIEGO AREA 

Storage Crest Distance 
(Acre Height Length Year To Fault 

Dam feet) (feet) (feet) Type Completed (miles) 

Barrett 44,755 161 750 Concrete Gravity 1922 28 

Morena 50,206 181 550 Rock Fill 1912 36 

Otay, Upper 59,151 50 350 Concrete Radius 1928 12 
and Lower Arch 
(Savage) 

Sweetwater 27,700 112 700 Concrete Gravity 1888 22 
with Rock Fill 

Loveland 25,400 203 614 Variable-Radius 1945 9 
Concrete Arch 

EI Capitan 112,800 237 1,170 Hydraulic Fill 1934 23 

Cuyamaca 11,740 40 665 Earth Fill 1887 39 

San Vicente 90,230 203 940 Concrete Gravity 1943 19 

Hodges 37,700 131 729 Multiple Concrete 1918 11* 
Arch 

Wohlford 6,900 100 422 Hydraulic Fill 1924 21* 

Sutherland 29,000 161 1,102 Multiple Concrete 1954 31* 
Arch 

Murray 6,085 110 870 Multiple Concrete 1918 8 
Arch 

• Distance to the Rose Canyon fault (northern extension of the Silver Strand fault). 

Source: DSOD, 1984, Dams within Jurisdiction of California Department of Water Resources, 
Division of Safety of Dams: Bulletin 17-84. 
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Savai:e Dam 

The failure of this dam would result in flooding of the Otay Valley from the reservoir to 

San Diego Bay. This flooding would be similar to and with greater consequences than the 

tragic flood in 1916. Jurisdictions that would be affected include the City of San Diego, San 

Diego County, the City of Chula Vista, the City of Coronado, and the City of Imperial 

Beach. The area that would be inundated includes agricuituralland, commercial and 

industrial properties, and some limited residential areas. The following highways and 

thoroughfares would be affected: State Highway 125, 1-805, and 1-5; in Chula Vista, 

Montgomery Freeway and Broadway; in San Diego, Industrial Boulevard, 19th Street, 

Sweetwater Road, Edgemere Avenue, and Fourth Avenue. 

Sweetwater Dam 

The area downstream of this dam, Sweetwater Valley, is occupied by two major golf 

courses (Chula Vista Municipal and Bonita), limited residential development, and some 

industrial development along the shores of San Diego Bay, including the Naval Station and 

the San Diego and Imperial Valley Railroad. The following highways and major roads would 

be affected: 1-5, National Avenue, Highland Avenue, Edgemere Avenue, and Sweetwater 

Road. 

El Capitan Dam 

The failure of this dam would have the most serious consequences, causing widespread 

damage along EI Monte Road and the San Diego River Valley, through the northern portion 

of EI Monte Park, into the Moreno Valley, as far north as the intersection of Vigilante Road 

and Moreno Avenue, throughout northern Lakeside, northern Santee, and down the San 

Diego Valley to Mission Bay and the Pacific Ocean. Threatened areas in the inundated zone 

are highly populated and include the following public facilities: Lindo Lake School, Our 
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Lady of Perpetual Help School, El Capitan High School, Lakeside Farms School, Lakeside 

Middle School, Woodside Manor Convalescent Hospital, Home of Guiding Hands, Willow 

Brook Mobile Home Park, Willow Brook Country Club, Santana High School, Rio Seco 

School, Santee School, Las Colinas Correctional Facility, Edgemoor Geriatric Hospital, San 

Diego Stadium, Old Town San Diego, Sea World, and the development around Mission Bay. 

The following highways and thoroughfares would be affected: State Highway 67, EI Monte 

Road, Wildcat Canyon Road, Mission Gorge Road, Magnolia Avenue, Friars Road, 1-8, 

I-80S, State Highway 163, 1-5, and Midway Drive. 

Murray Dam 

This dam impounds a small reservoir that would inundate a portion of Mission Valley 

that has already been covered by the failure scenario for El Capitan Dam. The Alvarado 

Medical Center lies directly downstream. 



Section 6. 

GENERAL EMERGENCY 

PLANNING CONSIDERATIONS 
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GENERAL EMERGENCY PLANNING CONSIDERATIONS 

A major earthquake will severely disrupt water, power, sanitation, and telephone service 

in the area. Virtually all homes and businesses will be without at least one of these essential 

services for various lengths of time. Several areas will experience a loss of all of essential 

services immediately following the earthquake. Some services in the most heavily damaged 

areas will require a few weeks to restore. The most extensive damage is expected in the 

areas bordering Mission Bay and San Diego Bay, western Mission Valley, Lorna Portal, and 

in coastal areas. There will be a heavy demand for emergency repairs, assistance to the 

affected population, and public information. There will be a need among all emergency 

services to coordinate restoring essential services according to agreed upon priorities. 

Activities will be hampered by communications outages and transportation problems. 

Although it was not part of this study to make estimates of casualties, it should be 

assumed that there will be numerous persons with injuries requiring medical treatment. 

Sufficient medical facilities should be functioning to care for the injured, but damage to the 

road network will hinder movement of the injured to those facilities. 

Governmental and private sector resources in San Diego County will be fully involved in 

emergency response and recovery operations. In addition, assistance from outside the area 

will be needed. Any assistance requested for the Municipality of Tijuana will also have to 

come from outside the affected area. The nearest major source of support will be from the 

Los Angeles metropolitan area. 

Vehicular access from the north may be feasible via 1-15, but delays may be encountered 

at single-lane detours around some damaged interchanges. Air transport will be the quickest 

means of providing support from outside the area. Plans and agreements should be 

developed for use of Miramar Naval Air Station and Brown Field as Disaster Support Areas. 
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Movement of emergency responders and other resources within the area will be impaired 

by damage to roads, bridges, and overpasses and by debris, traffic congestion, and 

abandoned vehicles. Many persons who are within heavily damaged areas, but are not 

residents of the area, will be attempting to leave at a time when traffic signals are not 

working and major routes are blocked. The use of helicopters for movement of emergency 

personnel and resources should be planned. 

Damage to the San Ysidro border crossing facilities, which are used by nearly 100,000 

persons a day, will create serious problems. Many people will be at the border crossing at 

the time of the earthquake, and some will be injured depending on the time of day. Access 

to and egress from the border crossing will be impaired by highway detours. Thousands of 

people in both Tijuana and San Diego will want to return to their homes on the other side of 

the border. It will be necessary to rely on the atay Mesa border crossing, or some other 

alternate crossing for an extended period. Access from atay Mesa into San Diego may be 

impaired by damage to I-80S interchanges and by the close of 1-5. Cross-border 

communications, which currently depend on telephones, will be severely disrupted. 
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Modified Mercalli Intensity Scale of Wood and Neumann, 
and its Relation to the Rossi-Forel Scale 
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The numbers in parentheses in the left margin and the initials R.F. refer to the Rossi-Forel intensity scale. 

[1 R.F.] 

Not felt-or, except rarely under especially favorable circumstances. 
Under certain conditions, at and outside the boundary of the area in which a great 

shock is felt: 
sometimes birds, animals, reported uneasy or disturbed; 
sometimes dizziness or nausea experienced; 
sometimes trees , structures, liquids, bodies of water, may sway-doors may swing, very slowly. 

II Felt indoors by few, especially on upper floors, or by sensitive, or nervous persons. 
Also, as in grade 1, but often more noticeable: 

[1 to II R.F.] sometimes hanging objects may swing, especially when delicately suspended; 
sometimes trees, structures, liquids, bodies of water may sway, doors may swing, very slowly; 
sometimes birds , animals, reporte,d uneasy or disturbed; 
sometimes dizziness or nausea experienced. 

III Felt indoors by several, motion usually rapid vibration . 
Sometimes not recognized to be an earthquake at ftrst. 

[111 R.F.] Duration estimated in some cases . 
Vibration like that due to passing of light, or lightly loaded trucks, or heavy trucks some distance away. 
Hanging objects may swing slightly . 
Movements may be appreciable on upper levels of tall structures. 
Rocked standing motor cars slightly . 

IV Felt indoors by many, outdoors by few . 
Awakened few, especially light sleepers. 

[1V to V R.F.] Frightened no one, unless apprehensive from previous experience. 
Vibration like that due to passing of heavy, or heavily loaded trucks. 
Sensation like heavy body striking building, or falling of heavy objects inside. 
Rattling of dishes, windows, doors; glassware and crockery clink and clash. 
Creaking of walls, frame, especially in the upper range of this grade. 
Hanging objects swung, in numerous instances. 
Disturbed liquids in open vessels slightly. 
Rocked standing motor cars noticeably. 

V Felt indoors by practically all, outdoors by many or most: outdoors direction estimated. 
Awakened many, or most. 

[V to VI R.F .] Frightened few-slight excitement, a few ran outdoors. 
Buildings trembled throughout. 
Broke dishes, glassware, to some extent. 
Cracked windows--in some cases, but not generally . 
Overturned vases, small or unstable objects, in many instances, with occasional fall. 
Hanging objects, doors, swing generally or considerably. 
Knocked pictures against walls, or swung them out of place. 
Opened, or closed, doors, shutters, abruptly. 
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Pendulum clocks stopped, started , or ran fast, or slow. 
Moved small objects, furnishings, the latter to slight extent. 
Spilled liquids in small amounts from well-filled open containers . 
Trees, bushes, shaken slightly. 

Felt by all, indoors and outdoors . 
Frightened many, excitement general, some alarm, many ran outdoors. 
Awakened all. 
Persons made to move unsteadily . 
Trees, bushes shaken slightly, moderately. 
Liquid set in strong motion. 
Small bells rang-church, chapel, school, etc. 

Damage slight in poorly built buildings. 
Fall of plaster in small amount. 
Cracked plaster somewhat, especially fine cracks; chimneys in some instances. 
Broke dishes, glassware, in considerable quantity, also some windows. 
Fall of knick-knacks, books, pictures . 
Overturned furniture in many instances . 
Moved furnishings of moderately heavy kind . 

Frightened all-general alarm, all ran outdoors . 
Some, or many, found it difficult to stand . 
Noticed by persons driving motor cars. 
Trees and bushes shaken moderately to strongly. 
Waves on ponds, lakes, and running water. 
Water turbid from mud stirred up. 
Incaving to some extent of sand or gravel stream banks . 
Rang large church bells, etc. 
Suspended objects made to quiver. 

Damage negligible in buildings of good design and construction, slight to moderate in 
well-built ordinary buildings, considerable in poorly built or badly designed buildings, 
adobe houses , old walls (especially where laid up without mortar), spires, etc. 
Cracked chimneys to considerable extent, walls to some extent. 
Fall of plaster in considerable to large amount, also some stucco . 
Broke numerous windows , furniture to some extent. 
Shook down loosened brickwork and tiles . 
Broke weak chimneys at the roof-line (sometimes damaging roofs). 
Fall of cornices from towers and high buildings . 
Dislodge bricks and stones. 
Overturned heavy furniture, with damage from breaking. 
Damage considerable to concrete irrigation ditches . 

Fright general-alarm approaches panic. 
Disturbed persons driving motor cars . 
Trees shaken strongly-branches, trunks, broken off, especially palm trees . 
Ejected sand and mud in small amounts . 
Changes: temporary, permanent; in flow of springs and wells; dry wells renewed flow; 

in temperature of spring and well waters . 
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Appendix A (continued) 

Damage slight in structures (brick) built especially to withstand earthquakes. 
Considerable in ordinary substantial buildings, partial collapse, racked, tumbled down, 

wooden houses in some cases; threw off panel walls in frame structures, broke off 
decayed piling. 

Fall of walls . 
Cracked, broke, solid stone walls seriously. 

Wet ground to some extent, also ground on steep slopes . 
Twisting, fall, of chimney's, columns, monuments, also factory stacks, towers. 
Moved conspicuously, overturned, very heavy furniture. 

Panic general. 
Cracked ground conspicuously . 
Damage considerable in (masonry) structures built especially to withstand earthquakes : 

threw out of plumb some wood-frame houses built especially to withstand 
earthquakes; 

great in substantial (masonry) buildings, some collapse in large part; 
or wholly shifted frame buildings off foundations, racked frames; 
serious to reservoirs; underground pipes sometimes broken. 

Cracked ground, especially when loose and wet, up to widths of several inches; fissures 
up to a yard in with ran parallel to canal and stream banks . 
Landslides considerable from river banks and steep coasts. 
Shifted sand and mud horizontally on beaches and flat land. 
Changed level of water in wells . 
Threw water on banks of canals, lakes , rivers , etc. 

Damage serious to dams, dikes, embankments. 
Severe to well-built wooden structures and bridges , some destroyed. 
Developed dangerous cracks in excellent brick walls . 
Destroyed most masonry and frame structures, also their foundations . 
Bent railroad rails slightly . 
Tore apart, or crushed endwise, pipe lines buried in earth . 
Open cracks and broad wavy folds in cement pavements and asphalt road surfaces . 

XI Disturbances in ground many and widespread, varying with ground material. 
Broad fissures , earth slumps, and land slips in soft, wet ground . 
Ejected water in large amount charged with sand and mud. 
Caused sea-waves ("tidal" waves) of significant magnitude. 
Damage severe to wood-frame structures, especially near shock centers . 
Great to dams, dikes, embankments , often for long distances. 
Few, if any, (masonry) structures remained standing. 
Destroyed large well,built bridges by the wrecking of supporting piers, or pillars . 
Affected yielding wooden bridges less. 
Bent railroad rails greatly, and thrust them endwise. 
Put pipe lines buried in earth completely out of service. 
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XII Damage total-practically all works of construction damaged greatly or destroyed. 
Disturbances in ground great and varied, numerous shearing cracks . 
Landslides, falls of rock of significant character, slumping of river banks , ctc ., numerous 

and extensive. 
Wrenched loose, tore off, large rock masses . 
Fault slips in firm rock, with notable horizontal and vertical offset displacements. 
Water channels, surface and underground, disturbed and modified greatly . 
Dammed lakes, produced waterfalls, deflected rivers, etc. 
Waves seen on ground surfaces (actually seen, probably, in some cases) . 
Distorted lines of sight and level. 
Threw objects upward into the air. 
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