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Mehta-Cooper, Mitra

From: Adrian McGregor [macsgarden2004@yahoo.com]
Sent: Tuesday, August 25, 2009 12:09 AM
To: Mehta-Cooper, Mitra
Cc: Wine Country Adrian McGregor
Subject: General Plan Amendment 960 (GPA 960) is an amendment that the County has initiated in 

2008 after the first five years of the General Plan adoption to comprehensively review its 
progress

Attachments: --static--bg_daisygreen_1.gif

 

Please Place into Public Statement Record re: the following:  that any action of requesting 
public testimony to the newest RCIP General Plan and all of its Master Plans, specifically 
Southwest, be notified to me by e-mailing:  macsgarden2004@yahoo.com 
  
and that regarding the following, my statements also be placed into public record. 

5.1 

GENERAL PLAN AMENDMENT 960 (GPA 960) 
 
PROJECT DESCRIPTION: The Riverside County General Plan requires that the County 
initiate a comprehensive review of the document every five years to address changes in 
development patterns, correct imperfections/errors, and streamline implementation of 
the General Plan. General Plan Amendment 960 (GPA 960) is an amendment that the 
County has initiated in 2008 after the first five years of the General Plan adoption to 
comprehensively review its progress. General Plan Amendment 960 encompasses a 
variety of policy refinements and additions in multiple areas of the unincorporated 
Riverside County and at multiple levels in the General Plan document. In this second 
Planning Commission Public Workshop, staff will discuss a series of changes proposed 
as part of GPA 960, and solicit Planning Commission’s comments on these proposals. 
This is not a public hearing and NO DECISION on the project will be made at this time. 
 
Project Planner: Mitra Mehta-Cooper 
Ph: (951) 955-8514 or E-mail mmehta@rctlma.org 
(Legislative) (Continued from 6/24/09) 

from the  

Staff Recommendation: The Workshop is not a public hearing on the merit of the 
proposed project and NO DECISION on the project will be made. 

Click The Links Below to View Items Related to Agenda Item 5.1 

• Staff Report (23KB / PDF)* - Item 5.1 
• Proposed Updates (4MB / PDF)* - Item 5.1 
• May Letters (26MB / PDF)* - Item 5.1 
• June Letters (750KB / PDF)* - Item 5.1 
• July Letters (718KB / PDF)* - Item 5.1 
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• Public Hearing Presentation (2.7MB / PDF)* - Item 5.1 

The original 2003 RCIP General Plan and all of its Five Geographic Master Plans was 
written with a sealed 8 Year Zoning from 2003 to 2011.  To be rewriting this sealed plan 
as new, and to have changed the review to every five years, I believe to be a legal violation 
of our property owners' rights. 

  

None of our lands are safe from the schemes of transportation corridors and/or 
Developers Bonus Points nor compatible rezoning. 

There are no natural water resources in 2009 out 60 years to support more growth.  No 
water supply except minimimal ground water recycled for drinking will be available, as 
per the Scientific Links of Global Warming and Shortages of Water, to C.E.Q.A.'s 
predictions of 300 year flooding preparation and massive shortages of water. 

  

This new plan of 2009 is ignoring the CA Supreme Court Judges' Ruling of Law of 2002, 
"That NO PAPER WATER may be granted to new Developments  when the taking of that 
water will jeopardize the established communities."  The County of Riverside has been 
told by MWD that the Colorade River will be dry.  In the researched news article by four 
Press-Enterprise Newspaper Reporters of March 22, 2009 entitled, "Crisis on Tap" it is 
clearly stated that Lake Mead will be dry by 2021.  All of the river rights for allocation 
were revolked in 2000 when the 100 Year Treaty of Colorado River Waters Ceased. 

  

In 2002 the County of Riverside EIR for the General Plan was TOLD that before the 
Bonus Points and developers' developments would be built out, the County of Riverside 
would run out of water. 

  

The entire planning of the 2003 and now the 2009 RCIP General Plan, the Southwest 
Master Plan and the other four county geographic area Master Plans are based on false 
documentation ignoring that life can not exist without water. 

  

To also be continuing to ignore the Federal Clean Air Act of 2006, and now the extensive 
Clean Air Act of 2009, is also not addressed in the newly being written RCIP General and 
5 Area Master Plans. 

  

The failure of the economy in 2008 is projected out to 2015 at least.  The stakeholders 
(the citizens and property owners} expect ethics of governance and integrity of their well 
being to be unquestionable by the County of Riverside Board of Supervisors, their Dept. 
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of Transportation and Land Management, and their Planning Commissioners. 

  

No mailings went out for this hearing that I received.  Yet, I have requested to be notified 
from their electronic data base. 

  

New corridor roads, their new high voltage transmission electrical lines, etc. the citizens 
of CA do not have monies to pay for them.  That the RCIP County Supervisors are still 
not charging full 100% infrastructure fees are violations of financial corruption being 
done for Developer profit of not paying 80% of their fees.  Then, to come along with 
statements of blighting...with RDA Advisory Committees to do wrap around taxation 
upon the residents while developers are not charged full fees, is also acts against the 
people within Riverside County, its' newest to be approved RCIP General Plan...now 
being rewritten for a third time!  A Master Plan was written for the 20 years for Third 
District in mid 1990's, again in 1999, 2005, 2008, and now again in 2009.  This violates 
sealed zoning laws.  And removes the protection from advisory committee, Developers 
allances with Supervisors vs the people living on the lands they want. 

**To have developed a Computer Data Base of reduced values upon the entire County of 
Riverside from the Arizona Border all the way West over three years violates liabilities of 
fiduciary Abuses of governance powers and their oath to govern for the people...not for 
the Developers I believe.  E.g.  If your house cost $800,000.00 in this new Data Base of 
Real Estate by the County of Riverside would come in with eminent domain value of 
$200,000.00 (One Per Cent devaluation) 

**If along new corridor roadways any lands of 2.5 acres is instantly changed to 
commerical zoning.  Yet, in your new data base commerical lands would be worth 4 per 
cent of their value.  This is unethical to erase present population property owners due to 
you wanting their lands in 40 years.  And, to have the City of Temecula place a preserve 
status East of Anza Rd. for 50 years for METRO to every 5 Years come back and take 
more of their properties for "peanuts"....is public fraud with intent to cheat them out of 
their true values of their lands and homes. 

If the public knew you demeanment to them, you all would be recalled in 60 days. 

  

I wish to have my statements of EIR, Air, Water Rights, etc. which I believe you are 
violating, to be placed into public record. 

  

Respectfully submitted, 
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Mrs. Adrian J. McGregor 

P.O.  Box 894108 

Temecula, CA  92589-4108 

at 34555 Madera de Playa 

Temecula, Ca  92592 

951.676.5024 

e-mail:  macsgarden2004@yahoo.com 

  

I also wish to request that any further actions of requesting public statements to what 
you are referring to as the Newest 2009 RCIP General Plan and its Southwest Master 
Plan and Four other Regions' Master Plans... that you e-mail me electronically to the 
above e-mailing electronic mail. 

Date:  Aug. 25, 2009. 

**C 
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General Plan Advisory Committee      September 1, 2009 
Riverside County Planning Department 
4080 lemon Street, 9th Floor 
Riverside, CA 92501 
 
Re: Northeast Agricultural Conversion Policy Area 
 
Dear Committee members: 
 
For 25 years I have been a geologist and professor at U.C. Riverside concerned with the impacts of natural 
hazards on human infrastructure. 
 
The proposed land use conversion will replace low-risk agricultural and rural land uses with high-risk 
residential and business land uses, within a region of the San Jacinto Valley that is particularly prone to 
earthquakes, surface rupture, violent ground-shaking, ground cracks, ephemeral lake encroachment, 
hydrocompaction, and liquefaction.  The area would also be subject to direct, rapid catastrophic flooding 
from any potential seismic failure of Perris Dam. 
 
The committee should consider more than just these safety risks in placing such high-intensity human 
infrastructure in such an ill-suited area; it should also weigh the economic risks in light of the true 
economic costs of damage from recent events such as the 1994 Northridge earthquake ($57 billion, see 
attached 2005 report by Seligson and Eguchi, available online from 
http://www.mmiengineering.com/pdf/SeligsonISEE2005.pdf). 
 
Below I have summarized the major geologic features of the San Jacinto Valley, along with the numerous 
natural hazard risks in the valley.  Maps and a list of literature references for these topics are also provided. 
 
1. Major Geologic Features of the Area 
 
Box Springs Mountains, Bernasconi Hills, and Lakeview Mountains.  Uplifted basement rocks 
composed mainly of Cretaceous (~100 million year old) granites (mostly feldspar and quartz).  These rocks 
are part of the Peninsular Ranges Batholith (a cluster of related igneous intrusions), which extends south 
into Baja California.  Like the batholithic granites that make up the Sierra Nevadas, these igneous rocks 
were first crystallized at depths of many kilometers.  They have been uplifted, eroded and exposed at the 
Earth's surface quickly over just the past million years, due to strike-slip plate tectonics. 
 
Badlands.  Uplifted, deformed sequence of valley sediments that are only 1 - 6 million years old (late 
Miocene to mid Pleistocene).  What once was a valley receiving sediments from the San Gabriel 
Mountains has been displaced southeast by strike-slip faulting and is now being squeezed upward between 
the San Andreas and San Jacinto faults.  The Badlands are being uplifted at a rate of about 1 mm per year, 
and as a block are being tilted to the southeast (as the Box Spring Mountains rise up).  Uplifted soil 
surfaces in the Badlands are only 30,000 to 500,000 years old. 
 
San Jacinto fault zone (SJFZ).  A right-lateral strike-slip fault zone, similar to the San Andreas.  One of 
four major fault zones in Southern California, it runs from San Bernardino down to Anza-Borrego in the 
Imperial Valley.  Historically the SJFZ is the most active fault zone in California, but it has been relatively 
quiet for the past 80 years (not a good thing).  Now considered at high risk (greater than 70%) for a large 
earthquake over the next 50 years.  The average horizontal slip rate of the SJFZ is about one inch per year! 

1899   6.5 earthquake in San Jacinto, 10 people killed at a time of very low population density 
1918   6.5-7.0 earthquake in San Jacinto/Hemet 

Ground ruptures, hot well water discharges, building collapse and landslides all accompanied these 
earthquakes. 
 
In the San Jacinto Valley, there are three known strands of this fault zone: 

Claremont fault    State Alquist-Priolo Zone along the east side 
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Casa Loma fault   County Alquist-Priolo Zone along the west side 
Farm Road fault   (discovered in 1993 by Park et al.) located in the middle of the valley, it runs 
under the San Diego Gas and Electric gas compression plant, along the major pipeline for all 
natural gas coming into southern California 

These three strands all run up against the east boundary of the proposed land conversion area (see USGS 
maps below). 
 
There is also a worrisome bulge that has appeared along the eastern end of Alessandro Road over the past 
few years (Dr. D. M. Morton, USGS, personal communication), probably marking the current site of 
deformation along the Claremont fault strand. 
 
San Jacinto Valley.  This scenic valley exists because a strike-slip “pull-apart” basin, or hole in the crust, 
has developed along the SJFZ over the past 1 million years, concurrent with the rapid uplift of the 
Badlands and the San Jacinto Mountains.  Now filled with about 10,000 feet of sediments derived from the 
San Jacinto River, the basin is sinking (subsiding) faster than it is refilling with sediment, at a rate of 1-2 
inches per year. 
 
Similar pull-apart basins and associated subsidence lakes that have developed along other strike-slip fault 
zones include the Salton Sea (San Andreas Fault Zone) and Lake Elsinore (Elsinore Fault Zone). 
 
San Jacinto River and Mystic Lake – As it exits the Badlands, the river naturally wants to flow 
northwest (downhill) and fill up Mystic Lake, but it has been diverted by manmade levees from its natural 
course.  For this reason the amount of sediment entering the basin no longer keeps up with its high natural 
rate of subsidence.  The Mystic Lake basin will thus get deeper and flooding problems will be more severe 
and cover a larger area over time during wet (El Nino) climate periods, if the river is not allowed to return 
to its natural course.  At the present rate of basin subsidence, Mystic Lake may grow to encroach upon the 
city of San Jacinto within a few decades (see USGS map below). 
 
2. Known geotechnical problems in the San Jacinto Valley 
 
- Abandonment of MWD reservoir dam in 1960s, after it sank 2-3 feet! 
 
- More than 180 ground cracks, up to a mile long and 10 feet wide.  Their cause is both tectonic (geologic 
deformation) and human (groundwater withdrawal).  They can open and close within months, and their 
number and length has steadily increased since the 1960s.  See USGS map below.  
 
- Hydrocompaction: collapse of low density clay-rich sediments upon wetting.  Example: a water leak at 
the natural gas compression plant caused a foot-deep cone of depression that was 100 feet in diameter. 
 
- Slow-motion landslides (a geologic phenomenon known as creep, sliding 1 foot per year).  Gilman 
Springs Road is geotechnically unstable and has been frequently repaired because of these land 
movements.  For example, the bend in the road around Quail Ranch golf course is at the base of a very 
large actively creeping landslide.  Golfing is a very moving experience at this course! 
 
- Subsidence: since the middle of the century, the rate at which the valley floor is sinking has accelerated.  
It is now 1-2 inches per year!  For this reason, ephemeral Mystic Lake gets larger each time it forms in wet 
years:  1917, 1938, 1965, 1982, 1993, 1997, 2003.  By 2023 its waters will inundate the area proposed for 
land conversion (see USGS map below). 
 
In the middle of the valley, drilling to depths of 500 feet has yielded sediment layers that are less than 
40,000 years old (based on carbon-14 dating of charcoal fragments).  Because Alquist-Priolo earthquake 
hazard legislation requires that all active faults within the past 11,000 years must be identified before 
structures for human occupancy can be sited and constructed, potential developers may have to trench to 
depths of over 100 feet to reach and study faults in sediments of that age – an extremely expensive 
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proposition.  In the past, some development plans in the valley have been abandoned after preliminary 
trenching reports were completed. 
 
3. Literature references 
 
Albright, L.B., III, 1997, Geochronology and vertebrate paleontology of the San Timoteo Badlands, 
   Southern California; Ph.D. Dissertation, U. C. Riverside, 328 pp. 
Kendrick, K.J., 1999, Quaternary geologic evolution of the Northern San Jacinto fault zone : understanding 
  evolving strike-slip through geomorphic and soil stratigraphic analysis; PhD. Dissertation, U.C. 
Riverside,  
  301 pp. 
Morton, D.M., 1977, Surface deformation in part of the San Jacinto Valley, southern California; Jour. 
   Research U. S. Geological Survey, Vol. 5, No. 1, p. 117-124. 
Morton, D.M., 1992, Subsidence and ground fissures in the San Jacinto basin area, Southern California; 
   U.S.G.S. Subsidence Interest Group Conf., Abstracts, p. 29-31. 
Morton, D.M., and Miller, F. K., 2006, Geologic map of the San Bernardino and Santa Ana 30' x 60' 
   quadrangles, California; USGS Open File Report 1271, 2006, http://pubs.usgs.gov/of/2006/1217/ 
Morton , D.M., Matti, J.C., 1993, Extension and contraction within an evolving divergent strike-slip fault 
   complex: the San Andreas and San Jacinto fault zones at their convergence in southern California; 
   Memoir Geol Soc. America, 178, p. 217-230. 
Morton, D.M., and Sadler, P.M., 1989; Landslides flanking the northeastern Penninsular Ranges and in 
   the San Gorgonio Pass area of southern California; in Sadler, P.M., and Morton, D.M. (Eds.) Landslides 
   in a Semi-Arid Environment; Inland Geological Society Publ., Vol. 2, p 338-355. 
Park, S.K. et al. 1995, Delineation of intrabasin structure in a dilational jog of the San Jacinto fault zone, 
   southern California; Jour. Geophysical Research, Vol. 100, No. BA, p. 691-702. 
Toppozada, T.R., et al., 1993, Planning scenario for a major earthquake on the San Jacinto fault in the 
   San Bernardino area; Calif. Dept. of Conservation, Div. Mines and Geology, Special Publ. 102, 250 pp. 
Working Group on California Earthquake Probabilities (WGCEP), 1988, Probabilities of large 
   earthquakes occurring in California along the San Andreas fault; U.S. Geological Survey Open File 
   Report, 88-398, 62 pp. 
 
4. Maps 
 
The three San Jacinto Valley maps reproduced below are from Morton and Miller, 2006 
http://pubs.usgs.gov/of/2006/1217/: 
 1. Known faults (in black). 
 2. Ground cracks (in red). 
 3. Mystic Lake areal history and projected areal extent in year 2023. 
 
In conclusion, planning that makes sense from the perspectives of both human safety and economic risk 
necessitates full consideration of these geotechnical issues.  Thank you for considering my comments. 
 
Sincerely, 

 
 
Michael A. McKibben, Ph.D. 
23296 Sonnet Drive 
Moreno Valley, CA 92557 
(951) 924-8150 
mamckibben@roadrunner.com 
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SUMMARY 
 

While economic damage and loss estimates are often made in the immediate aftermath of 
an earthquake disaster to facilitate response and recovery, the true total cost of the 
earthquake is rarely known for years.  Insurance losses for the 1994 Northridge, 
California earthquake were widely reported, and served as a short-term surrogate for a 
full accounting of the losses.  A comprehensive tabulation of losses was attempted three 
years after the event (Eguchi, et al., 1998), which included insurance losses (totaling $8.4 
billion), government expenditures, infrastructure repair costs, and costs for shelter and 
various community services.  These costs were estimated to be $24 billion.  In addition, 
the magnitude of undocumented and uninsured losses was estimated to be about $20 
billion, bringing the total cost of the earthquake to the widely used figure of $44 billion.  
Since 1998, some loss figures have continued to grow or be refined (for example, insured 
losses are now estimated to be $12.5 billion), and significant efforts have been made by 
various researchers to quantify additional costs, such as indirect economic impacts and 
economic costs associated with injuries and deaths.  This paper will explore the 
additional loss estimates that have been generated and published in the intervening years, 
and develop a revised total loss estimate for the Northridge earthquake. 

 
 
 
INTRODUCTION  
 
Losses from the 1994 Northridge Earthquake are the most well-documented of any recent U.S. 
earthquake.  The losses were of great interest immediately after the event, and for years after.  An effort 
to comprehensively document loss data three years after the earthquake was published in 1998 [Eguchi, 
et al., 1998] and included insurance losses, government expenditures, infrastructure repair costs, and 
costs for shelter and other community services, and are summarized in Table 1.  The total losses were 
estimated to be $24 billion.  Data were not available for a number of significant costs, including the 
cost of insurance deductibles or uninsured losses; inclusion of a $20 billion estimate of these 
untabulated costs brought the total cost estimate to $44 billion. 
 
In the years since that paper was published, new research has been performed to tabulate or estimate 
costs for selected loss categories, and data for some of the documented cost estimates have been 
revised, suggesting a revision to the original estimate.  For instance, in 1997, insured losses were 
estimated to be $12.5 billion.  More recent estimates indicate that insured losses have reached $15.3 
billion [MunichRe, 2001], although the previously available breakdown between residential and 
commercial losses does not appear to be available.  Further, costs incurred by the Federal Emergency 
Management Agency also appear to have increased.  As of July 31, 2004, FEMA reported the total 
amount obligated for disaster relief for the Northridge Earthquake to be $6.967 billion [FEMA, 2004].  
This amount, $0.837 billion larger than the amount reported in Table 1, includes FEMA’s assistance 
programs, hazard mitigation grants, federal mission assignments, contractual services, and 
administrative costs.  Finally, other loss surveys [Petak, 2000] provide data to refine damage estimates 
for transportation and utility lifelines.  Petak documented $311 million in loss to utilities, slightly larger 
than the $0.3 billion reported in Table 1, while transportation losses incurred by the California 



Department of Transportation are significantly larger; 1.45 billion according to Petak vs. 0.327 billion 
in transportation costs reported earlier. 
 

 
Table 1 Costs associated with the Northridge Earthquake as estimated three years after the event 

(after Eguchi, et al., 1998) 
TYPE OF COST 

 
COST 

INCURRED 
BY  

TOTAL 
ESTIMATED 

COST 
BUILDINGS AND INFRASTRUCTURE 

Privately insured residential claims: 
Structures (coverage A) = $5.6B 
Appurtenant structures (coverage B) = $0.6B 
Contents (coverage C) = $2.0B 
Loss of Use (coverage D) = $0.2B 

Insurers $8.4 billion 

Privately insured business claims (including a few 
public agencies that had insurance) 

Insurers $4.1 billion 

Repair of Transportation Structures & Roadways Public 
Agencies 

$0.327 billion 

Utilities Public 
Agencies 

$0.3 billion 

Public Assistance* FEMA**  
State of CA 

$4.05 billion 
$0.45 billion 

EMERGENCY RESPONSE AND RECOVERY 
American Red Cross NGOs*** $0.036 billion 
Salvation Army NGOs $0.001 billion 
Individual/Family Grant Programs (including state 

supplemental grant and mental health) 
FEMA 
State of CA 

$0.19 billion 
$0.06 billion 

Hazard Mitigation FEMA 
State of CA 

$0.69 billion 
$0.23 billion 

Small Business Administration SBA $4.03 billion 
Disaster Housing/Mortgage Assistance FEMA $1.2 billion 
California Employment Development Dept. CA $0.041 billion 
State Board of Control CA $0.055 billion 
Sub-Total  $24.160 billion 
Other Costs (insurance deductibles, uninsured 
losses) Estimated 

 $20 billion 

Total Cost   $44 billion 
* Public Assistance typically funds repairs to damaged publicly owned buildings and infrastructure 
** FEMA = Federal Emergency Management Agency (total costs incurred = $6.13 billion) 
*** NGOs = non-governmental organizations 
 
 
INDIRECT ECONOMIC LOSSES 
 
In general, indirect economic losses include both direct business interruption (e.g., disruption caused by 
direct damage, loss of utilities, an insufficient number of employees, or disruption in supplies) and 
regional economic impacts (“ripple” effects when disrupted businesses impact other businesses or 
economic sectors that did not suffer direct damage).  Indirect economic losses are difficult to 
document, and are rarely measured after earthquakes, although methodologies exist to estimate impacts 
in actual and postulated events.  
 
Researchers at the University of Southern California (USC) [Gordon, et al., 1998] combined business 
and commuter survey data and a spatial allocation model to estimate regional business interruption 
losses resulting from the 1994 Northridge earthquake.  Their model estimated both direct and “indirect 



and induced” business interruption losses in terms of jobs (person-years), and economic output 
(dollars), as summarized in Table 2. 
 
 

Table 2: Business Interruption Losses from the 1994 Northridge Earthquake (Gordon, et al., 
1998) 

Business Interruption Loss Jobs  
(person-years) 

Output  
(1994 dollars) 

Direct 46,060 4.149 billion 
Indirect and Induced 22,954 2.387 billion 
Total 69,014 $6.536 billion 

 
Of the $6.5 billion, $1.5 billion (27%) were associated with transport-related interruptions, including 
commuting, inhibited customer access, and shipping and supply disruptions.  The researchers also 
reported that highway system redundancy likely reduced potential losses in this event.  Finally, it 
should be noted that these losses are small relative to the regional economy - the job loss figure 
represents 1.1% of the region’s employment, and the output loss is less than about 2% of the region’s 
output. 
 
 
OTHER ECONOMIC LOSS ESTIMATES 
 
In addition to the regional loss estimates developed at USC, other local researchers have estimates 
sector-specific losses resulting from the 1994 Northridge earthquake.  Production losses due to short 
term closure were estimated for advanced electronics manufacturing establishments in the Los Angeles 
Basin [Suarez-Villa and Walrod, 1999].  Based on an extensive survey, the authors estimate the total 
loss to this sector alone to be $220 million. 
 
 
COST OF CASUALTIES 
 
Human impacts in earthquakes include injury and death (together referred to as casualties), as well as 
displacement, often requiring formal shelter, and longer- term quality of life issues, such as mental 
health impacts or unemployment.  As noted above, estimates of the volume and cost for shelter and 
other short term care are generally tracked by provider agencies, and may be publicly available.  
However, while casualty estimates (e.g., number of people injured or killed) may be reported after 
earthquakes, economic costs associated with these impacts often are not.  Some of this data may exist 
in insurance files (e.g., health insurance, worker’s compensation insurance), but historically, it has not 
been made available. 
 
Casualties resulting from the 1994 Northridge Earthquake have been extensively studied [Seligson & 
Shoaf, 2003; Shoaf et al., 1998; Peek-Asa et al., 1998, 2000; Mahue-Giangreco, 2001], and are 
summarized in the injury pyramid provided as Figure 1. 
 
Recent efforts (Porter, et al., in press) have attempted to apply standard U.S. government estimates of 
the costs of avoided injuries to estimate equivalent costs for injuries in this earthquake.  It should be 
noted that these estimates do not represent the actual cost of medical care for the injured, rather, they 
represent the value of a statistical life as estimated for evaluating benefits in a regulatory context, or the 
cost to avoid an injury or death.  Values adopted for the purpose of this study were taken from the U.S. 
Department of Transportation (FWHA, 1994).  The authors associated each earthquake injury category 
as shown in the pyramid in Figure 1 with an appropriate cost, and arrived at a total cost estimate of $2.2 
billion in 1994 dollars, as shown in Table 3.  Most of the cost is associated with non-fatal injuries, 
reflecting both the small loss of life in this event and the need for additional injury research. 
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Figure 1 Injury Pyramid for the 1994 Northridge Earthquake, Persons or Households with 

Injuries (Seligson & Shoaf, 2003) 
 
 
 

Table 3 Value of casualties in the 1994 Northridge Earthquake, in 1994 US$  
(Porter et al., in press). 

 
Injury severity Count Unit cost Total cost 
DOA (Dead on arrival, no care required) 27  $2,600,000 $70,200,000  
Die in hospital 6   2,600,000 15,600,000  
Hospitalized/trauma cases 9    1,980,000 17,820,000  
Hospitalized/non-trauma cases 129 150,000 19,350,000  
Emergency department treat & release 8,200 40,000 328,000,000  
Out of hospital treat & release 16,400     40,000 656,000,000  
Injured no treatment 221,400       5,000 1,107,000,000  
Total 246,171 1994 US$: $2,210,000,000 

 

 
SUMMARY 
 
In the ten years since the 1994 Northridge earthquake, documented losses have increased, and 
previously untabulated losses have been estimated.  Table 4 presents a comparison of losses estimated 
in 1997 relative to losses to date.  As shown, documented and estimated losses have increased by more 
than $13 billion, bringing the baseline estimate for damage in the Northridge earthquake to $37.5 
billion.  If the original estimate of the cost of deductibles and uninsured losses is carried forward, the 
total loss estimate becomes $57 billion in 1994 dollars. 
 
 
 
 
 
 
 



Table 4 Updated Costs Associated with the Northridge Earthquake 
 

Loss Category 1997 Loss 
Estimate 

2004 Loss Estimate [Source] Increase 

Insured Losses $12.5 billion $15.3 billion [MunichRe, 2001] $2.9 billion 
Transportation 
Systems 

$0.327 billion $1.45 billion [Petak, 2000] $1.123 billion 

Utilities $0.3 billion $0.311 billion [Petak, 2000] $0.011 billion 
FEMA’s disaster 
assistance 
programs 

$6.13 billion $6.967 billion [FEMA, 2004] $0.607 billion 

SBA loans $4.03 billion $4.1 billion [Petak, 2000] $0.07 billion 
State of California $0.836 billion No update --- 
NGOs $0.037 billion No update --- 
Sub-total 
(original 
categories only) 

$24.16 billion $29.001 billion $4.941 billion 

Business 
interruption losses 

No estimate 
available 

$6.536 billion [Gordon et al, 1998] $6.536 billion 

Casualties No estimate 
available 

$2.210 billion [Porter et al., in 
press] 

$2.210 billion 

Sub-Total 
(enhanced 
category list) 

$24.16 billion $37.747 billion $13.687 billion 

Other Costs 
(insurance 
deductibles, 
uninsured losses) 
Estimated 

$20 billion No Update  

TOTAL $44.16 billion $57.747 billion $13.687 billion 
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